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This vt'lume presents some or the backgrormd !118.terial for the study Industry 2()()(1 -

Nev !'ersnectins published by U1'TDO as ID/CONF.4i3 (Vif!nna 1070) for the Third C'ri!neral 

Conferencf! of t.Jlll!DO at Nev Delhi, India, 21 January - 8 Ff!bruary 1980. 

The volUll!f! contains 1tn ovf!rriev or the subjf!ct area by thf! tJllIDO secretariat, as 

Vf!ll as somf! self!ctcd consultants' Pa!>f!rs. For thf! lattf!r papt!rs thf! respecti'"~ authors 

bf!ar rul.l resPOnsibility for thf! opinir-~ t!xpressf!d as vf!ll as for the matf!rial presented. 

Thf! publication or a consultant paper must not bf! tak•n as indicating support or aeref!ment, 

tacit or othervise, vith its content or form by UWIDO or its secretariat. It is hoped, 

hovever, that the publication or this documf!ntation vill make a contribution towards the 

understanding or problems connected vith the ~~dustrialisation or developing cormtries. 



r 
r 

L----

.Jvervic" b:,· trc :;:::JO C'.ecreta.riat. 

..,_, .. , ........... -.- ,,.... .. 
.. :·.~r•-··· '~·--·• 

:r":.cz :oRr:rc:: r:rv;:::;i::~ .... "":;: ;u;n ':'I:c:::;o:..ccy r:(;c:::s ;;:.~c:;r; 

DEVELOi'I::G c.m;i;?lUI:S: AI: EHPIRICAL AiiALYSI: Or Tn: 
PROS!'EC7S FOP. ''.'EI'1D r.-:::mw CO-OPE'.A7IO:: 

O' Sri en, P., Easnain, A. J.IJd L€cht<g1'-Jimenei., E. 

T!!IRD ~iOilLD TZcr::oLOGY 7?.A:!SF:::R A::u TEIRD '.'OP.LD 
TRA:iS!lA7IOiiAL CO''.FA::IF.S 

:.all, s. 

ll 
I 

1 

111 {)96'16 



r 
r 

I 
I 

1 

ft.\.' 

c::F.r 

PFI 

r.-~c 

::c:: 
EF.C 

"M~ 

F.Pf, 

r.AT'!' 

!!lRD 

IC 

ICC 

ICOR 

ICP() 

IDA 

!FC 

ILO 

IMF 

INPADOC 

INTAL 

INTIB 

r.nc 
MMC 

~A 

WA 

NIF.O 

l'l'l'B 

OAPI 

ODA 

OF.CD 

Arric"Ln r~ri~bean ar.d "acific ~~~tes in as5oci11.t!or. vith the Furonean 
Econc~ic Cornr:unity 

Conference on Tnte~at:onal ~cono~ic Co-~neration 

Council ror ''utual T::conol".ic Assistance 

Centrally 0 lanned ~conol".ies 

~.evelopne~t Assistance Connittee of n:.rr 

~ev~loninr, Cou.~tries 

Develcl"C!ent Corporation of the F.~deral Penuhlic of Germany 

Direct rorein1 Invest~nt 

Developed !!arket F.cono~ Cotl1'1tries 

UN Economic Co~ission for F.uro~e 

F.uronean F.conomic Co1!11'1unity 

F.uropean Free Tra~e Asscciation 

Foo1 and Ap:.-iculture Orr-anization 

Food and rru;-: Ad."1inistration of the lT.S. 

General Ap:reet!\ent on Tariffs ftlld Trade 

Gross Domestic Product 

Gross National Pl""Jduct 

Generalised Syste~ of ?'references 

International Rank for Reco1:struction and Development ('!'he World Bank) 

Industrial•~ed Countries (inclu~inr DP-'F.C and CPF) 

International ct1111nher of Co111111ercc 

Incremental Capital Output Ratio 

Investme;it Co-operative Prop:rlll!mle Office (or l~IOO) 

International ~velcr.nent Association 

International Financ(; Corporation for the World Rank) 

International Labour Or,anisatio;i 

international Mc.netary Fund 

International Patent Doclll!lent11.tion Centre 

Insti~uto para La Inter.raci6n de America Latina 

Industrial anG Technolorical Information Bank (of UNIDO) 

Least Developed Countries (acr.ording to UN definitions) 

Third World Multinational Corporation 

~ost Seriously Affected (Countries) 

Manuracturin~ Value Added 

Nev International Economic Order 

Non Tariff Barrier to Trade 

African Intellectual Property Orranisation 

Official Development Assi,tance 

Organisation for F~onomic Co-operation and Development 

,1 
I 



I 

l~-

SDP 

SF.C 

SI'!'C 

TIF.S 

TNC 

UNCI'!'RAL 

t.m~TD 

UNCTAD 

UNCTC 

UNDP 

UNF.SCO 

U!f!OO 

UNIT AP 

WIPO 

(v) 

Oriranisation o~ ~etroleUl!l F'.xnortin~ Countries 

Research a.td De~-elo~ment 

Special Draving Ri~hts 

Servicio Latinoamericano de Cooneracion ~nres~rial 

Standard International Trade ClllSsirication 

Technical Co-oneration 111110ng !.'o-veloping Countries 

Technical Information F.xchanp;e Systei;: (or t'NI!XJ) 

Transnational Corporation 

United Nations Conaission on International Trllde Lav 

United Nations Con'erence o~ Science and Techn~ loflY for DeveloJllllent 

United Rations Conference on Trade and Development 

United Rations Centre on '!'ransr.ational Corporati~ns 

United Rations Develo~nt Profl"&lllllle 

United nations Educational, Scien~iric an~ Cultural Organisation 

United nations Industrcal Development Or~anisation 

United Rations Inst.tute for "'rainin~ and Research 

World Intellectual Property Or~anisation 

-l 



Page 1 

mn:RNATIOH&. FORMS OF TECHNOLOGY TRANSFERS 

Overview by the UNIDO Secretariat 

, .. : 

l 
L_. 
'" 



""t----

I 

L 

Pa.,e 2 

':'A!lLE OF corm:t~ 

CF~\£'1,,.H 1: IITRODUCTION 

CF,,AP'fER 2: IDS?:TIFICA'i'IOl!. DISCUSSIOrr AUD EVALUATrorr OF rrsu=:s 

2.1 The Need for Technology Strategies 

2.2 The Ele.tents of Technology Strategies 

2.2.1 

2.2.2 

2.2.3 

2.2.4 

Identification of Nation&.! Technolo~ Requirements 

Choice of Technology 

The Development of Domestic Technology Capabilities in DCs 

The Choice of Sources and Tel'lllS of Purchase 

2.3 Principal Problems of Current Technology Transactions 

2.3.1 The Nature of Technology !-farkets 

2.3.2 Met.hods of Technolopy Acquisition 

2.3.3 Tel'lllS and Conditions o~ Technoloiey- Acquisition 

2. 3. 4 The Potentialities frOl!I North/South Flovs 

~.3.5 Acquisiticn of Technology from Socialist Countries of 

Eastern Europe 

2.3.6 Tect.nolof!Y ~~ansactions Jli.:vng Developing Countries 

2.4 EvalUd.tion of Current Proposttls for StrenR"f.hening the Technolo~ical 

5 

7 

7 

10 

10 

lh 

1,,: 

2(1 

22 

?6 

33 

42 

Capacity of tt.e Developing Countries 51, 

2.4.1 The Organisational Pattern of International Co-operativn 

2.4.~ Purpose, Content and Evaluation of Current Proposals 

2.4.2.1 International Proposals for North/South 

Tecnnology Transfers 56 

2.4.2.2 Co-vperative Measures Among Developing Countries 65 

2. 4. 3 Appropriate Technology and J ~. · .Jpriate Products 

CHAPTER 3: GUIDING PRINCIPLES FOR FUTURE INTERNATIONAL CO-OPERATION 

3.1 The Basic Issues 

3.2 The Objectives of Internatio-al C~-operation 

3.3 Constraints on International Co-operation 

CHAPTER 4: PROPOSED ?JEW MECHANI~ FOR INTERNATIONAL CO-Off.RATION 

4.1 Analysis ~f Current Proposals 

4.2 Bev Proposals for ~nternational Action 

70 

7() 

71 

72 

75 

75 

94 

4.2.1 International C~ntre for the Joint Acquisition of Technology 95 

4.2.2 Preferent~al Selection Agency for Developing Country Suppliers 

of Technological Services 96 

' --==~-1 



r 

I 

L 

t .2. ~ :tedeploy?C~nt o~ ~:c P.e!lieareh !and Develo!"tent 

: .. : .4 A Patent F.xamination ~E'ntre 

4.3 Other Possibilities for Interna~ional Co-operation 

!, • ] .1 The International ~echnolop;y grokerar.e Orp;anisation 

h.3.2 International Industrial Technolop;y Institute 

1..3.3 Technology Fxport, Finft!lcing ~nd Insurance A,.:ency 

Page 3 

98 

100 

103 

101 

105 

105 



- . ....,_ __ _ 

Table .., (l): 

':'able 2 (2): 

Table 2 (3): 

Table 2 (Ii): 

Ta.b!e 2 (5): 

Table 2 ( 6) : 

Ta.ble 2 (7): 

·r11ble 2 (8): 

Ta.ble 2 (9): 

LI~ OF TABLI:S 

Technological Ca.pa.city - Selected Indicators 

Distribut:on of researchers (R + D scientists and enj!:ineers) 
8l!!Ong major regicns and per million econor.tic ~ctive popu­
lation, in 1973 

Distribution of vor}d R + D expenditures at1ong ~ajor rer.ions 
and by avera,i;e share of grcss national product and per eco­
nomic active person, in 1973 

Percentage share of ex;iorts "lf machinery a.nd trar.sport 
e~uipment in vorld exports, 1973-1976 

Breakdovn of DC imports of ma.ch .nery and transport equipr-ent, 
i9n-1n6 
Netvork of exports of mac~.inery a.nd transport equipnent (!HTC 7) 

Direct costs of transfer of technology in comparison vith other 
relevant foreign ·:xch!lllge rlovs of develc:pinf!' countries, l ri6.I\ 

Contractual a.gree!llents on the transfer or technoloi:;y by maJ~r 
sectors of manufacturing industry in selected countries, 
end of 1970 

Contracts involving transfer of technology anJ ovnership charac­
teristics of the contra.ctinp, enterprises in the technology­
receiving country 

Table 2 (10): PbJ111ents or royalties and fees by selected developing countries, 

29 

29 

30 

31 

32 

latest available ~·ear 34 

Table 2 (11): Receipts and payments of royalties a.nd fees, selected developed 
countries, 1971-1976 36 

TLble 2 (12): Pattern of limitations on access to technology by developing 
countries 38 

Table 2 (13): Principal issues in regulatory practices of selected countries 
concerning imports and use of technolog• 38 

Table 2 (14): R + D expendit\ires by foreign affiliates or US companies, 
domestic R + D by their parent companies, and all industrial 
R + D in the Unit~a States, selected years, 19611-1975 1•3 

Table 2 (15): Country distribution of ~=timated total of R + D abroad, by 
US-based co~panies; sel~cted ye:i.rs 1966-1975 44 

Tat.le 2 (16): Expo::-ts of machinery and transport equipment from socialist 
countries of Eastern Europe to developing cou.;tries 47 

Table 2 (li): USSR export~ or machinery to sele~t~d developing countries 47 

Table 2 (18): Argentina's exports of turnkey plants, 1973-1977 51 

Table 2 (19): Taiwan - turnkey plant exports in 1976 52 

Table 2 (20): Korea's t.urnkey plant exports as of the end of 1977 5'.:l 

-=-==al 



~--

CHA.~ 1 : I1'TPODUCTIO!f 

'!'he concensus or tt.ought emerging durint the post-var decades as a result or inter­

national d:scussions on deve~ >pment issues is articulated by the chapters or the Nev 

Intel"'lational Economic Order {NIEO) and the United Nations second de~lopment decade. 

These doct1111ents recognise thr. pi'Vtltal role that technology!/ has played, plays and vill 

play in any industrialised (IC) or developing country (DC)g/. As is generally beginning 

to ~e knovn and accepted, achievinr technological autonomy in developing countries is 

perceived to be an explicit policy objective for international action. Whether developing 

countries fo:..lov nev paths through a collective self-reliance policy or try simply to 

moct;ry traditional channels through vhich "classical suppliers" have transferred the 

industrialised countries' technolo~, their eventual end vill necessarily .ave to be 

directed at achieving results which may be integrated in the philc~ophy expressed in the 

Lima target. Its ac:hievement will certainly depend on the speed, nature and sustenancP. 

of the technological changes ~hat take place within the boundaries or the developing 

countries and/or amon~ themselves, along vith an industrial transfonaation vithin the 

South. Recent experience sb.ivs that the traditional novs or technol..>gy to developing 

countries have proved to be a failure :" closing the technological gap ttat exists"and 

differentiates industrialised from developing countries. This gap is incessantly 

widening; therefore, the :aeed for abandoning or altering traditional instruments or 

technology transfer is being felt. There is substantial ground to believe that either 

the detection or creation of n.,_, channel$ for the developing countries' acquisjtion or 

technology is more than a mere alternative: it is a pre-requisite to development. It is 

evident that the present technological picture does not renect the nev international 

technological order that would be optimal for the developing countries. A different vorld 

te~hnological framework is imperative. Notvithstanding, the e~tablishment of this nev 

order vill occur progressively once the technological neP.ds of the dev~loping countries 

have heen identified by their decision-makers. No matter how DCs try to reduce their 

technological lag through export pro;notion, impor'~ substituting industrialisation or 

self-relia.,ce strategy, the final decision should always remain within the bounda~ies 

of the country fr.cir.3 this dilenn.l. Vurious complementary strains and positions expressed 

in internatiorcil debates have been highlighted in the folloving pages in order to 

systematically analyse proposals to secure the crucial technological change required for 

the developing countries in the next two decades. The ideas dealt with in this study 

are not directed at supplanting previously approved concepts, on the contrary, trey 

'?./ 

By technology, we mean the variety of instruments, c rganisational forms, and 
kn~w-how which enhance or have enhanced the productive capacities of economies. 

See, for instance, World Plan of Action for the Application of Science and Technology 
to Development, United Nations 1971; General Assembly resolutions 3362 (S-VII) and 
3517 (XXX), the Lima Plan Declaration and Plan of Action 1)!'1 Industrial Devdopaent 
and Co-oper~tion, 1975; The Buenos Aires Plan or Action, 1~79; and resolutions, 
reco11111endations and decisions adopted at the fifth session, Manila, 7 May - 3 June l' .~. 
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attempt to synthe!:ize these concepts and provide a consistency in direction vith analysis 

and policies reco11111ended in UlfCTAD V in Manila and Ulf Conference on Science and 

Technology (UNCSTD) in Vienna {both in 1979) • and eTI!ntually in tmIDO III in Nev Delhi in 

1980.Y The proposals made in the last section or this paper have been conceived in the 

liMt or current ~alities and future prospects so that a more hll?'IDnious and just vorld 

based on a communi~y or international interest ma..v be vithin the reach or future 

generations. Proposals are directed at restructurinp; the present international order 

through policies tha~ vill hopet'Ul.ly strengthen the internal capabilities of Southern 

countrie~. 

!/ Specifically, see UlfIDO ID/\IG.301/4 and the usociated doc.umentatton or the Expert 
Group Meeting on Technological Development and Self-Reliance in Developing Countries, 
Vienna, June 1979. Also, directly relevant to this context are the 1ubmi11ion to 
U1'CTAD V, TD/238, 'lbvardAI the TechnGlogic&l. Transformation of the Third World, and 
TD/238/Supp. 1, Technology Planning in Developing Countries, Manila, Mq 1979 

I 

_j 
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CHAP"IT.!1 2: IDE!'ITIFICATIO!f, DISCUSSIO:I A!Jll EVAWATICN OF ISSUES 

2 .1 The !'feed f'or Technology Strategiei. 

Vith the denloJ111ent o.P t:he market system, and specifically market econOllies based 

on industrial production, the creatiJn and dif't'Usion of' technology hs'Yl! bec.oae nart or 

COlll!lercial. transactions. Those vho create technoloe:r and diff'Use it enhance, on the 

one t-and, the knov-hov vhich is potentially in pe~ectly elas!ic supply (it is infinitely 

replicable) for society as a vh<>le; but, on the hand, the incenti'Yl!s to enhancing 

technology ha'Yl! primarily been private profit calculations. The connict betveen social 

and private Vl\l.uation '1as been resolved thus far in favour of technology creators and 

suppliers, by llllintaininp; the technology market in a monopolistic structure. Restrictions 

&!loving for the private appropriation or knov-hov are used to l!l&intain quasi-rents for 

!lroducers; this point is videly recognised as "- central proble!ll by analysts and policy­

makers alike. 

What is less frequently realised, though, is the social role playe.i by the producers 

of technology in creating and circumscribing ~production and consumption possibilities, 

often in the absence of current price data on end products. This asnect of the creatio:• 

or technology en<X:.vs suppliers vith &11 autonomous role in relation to cun-ent economic­

tninsactions. This constitutes minimal case for social regulatory mechanisms for the 

creation of technology.!! 

The eYOlution or the industriu market economiu from relati'Yl!ly dispersed national. 

spaces to an integr&ted glol>al econolll;Y' has accentuated problems of monopoly and economic 

autonom,y in technology production. The birth and grovth or Transnational Corporations 

{TNCs) as the major global diff'Usors{if not i:he creators or technology) have centraliseQ 

J><Ner to apportion global technology stocks over geopolitical spaces and to direct the 

the novs or f'Uture glo?lal technological in11ova+.ion. This has enhanced both the needs 

See Freeman, C., The Economics of Industrial Innovation, 1971•, pp. 102-303. The author 
reco~nises the complexity or the problem in his concludinp cormnents: ''In theory a.rain 
tt:e -:ompetitive market mechanism oup,ht to be 11.ble to nerrorm this function automatically. 
~ut it hns been arr,ued that the market place mechanism, vhich theoretically vas suuposed 
to ensure correspondence betvee·, consumer v1shes and supply, no lonper performs this 
function adequately, if it ever nid so in som~ sectors. This means that increasin~ly 
the political mechanism must restore the lost consumer sovereimity vhich the autonomous 
market "'.::chanism can no longer assure. It mig!lt have been expe~ed that socialist 
societies vould have been al>le to make social innovations, which vould link the 
public R + D system more closely to consumer needs. But the evidence available does 
not Justify this conclusion, possibly because they have been poor countries 
attempting to i1.dustrieJ.ise rapidly, and in the case or the Soviet Union and China, 
to compete militarily vi th other :;'"eat powers". While ve cannot go further into the 
problem at this atage, the citation substantiates the present emphasis on the intimate 
connection between technology and politfcal processes. 
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!or institutions vhich mate social policy and created dirrerentials in capacities ror 

nolicy-enro:-.:ing paver. It is d:fficult enough to conceptualise and devise adeq_uate 

national regulatory mechanisms, but ~ven lllOre so at the level or international insti­

tutions. The problems Just mentioned would be of little consequen.:e, had it not ~n 

for the widely recognised analysis that Transnational Corporate Organisation is unsuitable 

for equalising econollic differentials (at best) or it even accentuates inequalities 

betveen countries and peoples (at worst).!/ 

While technology is critic-al t'> industrialisation, the specific part vhich it has 

come to play is that or an instru111ent of paver in the industrial system. Technology is 

in no sense a neutral entity vhich, vhenever supplied, vill auto-tically lead t.'.> e;:o­

nomic improvements for everyone. On the contrary, it embodies the objectives or rne or 

the o~her economic entii;y, and its use has the potential to exclude or curtail the 

interests or others. Policies tovards technology cannot themselves be anodine or 

neutral; they must t'ully recognise that technology, if it is to ralise its unt'ulrilled 

!'romise, vill only do so vben those groups vanting to use it have a clear conception or 
vhat ends they hope to achieve. In such a context, technology may be able to contribute 

to a form or industrialisation capable or alleviating poverty and simultaneously pro­

viding the vital opportunities for greater participation or people in the decision­

malting processes vhich affect their ovn lives.Y 

In the context or economic development, the relationships betveen technology and 

industrialisation have 1110re dimensions than the quantitative increase in production and 

consumption possibilities. The composition of productive capacities and consumption 

goods has particular ramifications on the extent or welfare and waste generated by 

industrialising economies. In addition, the centralisation or technology-generating 

capacities and the giobal market system pose specific problem. for the dynamics of DC 

technological development. They emanate from a host of factors, associated vith the 

recomposition of output ar.d chan~es in relevant technology frontiers, and vhich haft 

resulted in a debilitatiC'n of their capacities to acquire and enhance their indigenous 

technological capacities. Thus the process of technological change has, for DCs, 

necessarily to be vieved in terms or their relationships vith the vorld market system. 

l' :'he argument is best fnrmulaterl by l'ymer, '-·, '!'he '!ultinat.ional Corporation and the !.n'.I 
of Unev~n Development. 1972, n. 5~: '"It i~ not technolor,y vhich crellted inequality; 
rather it is orp:anisation that impose3 a ritual Judicial asymmetry on the use of intrin­
sically syMmetrical me1U1s or colrtl'lunicatinn:; 11nd arbitrarily crellte:; unequl\J Cllpllciti~!: 
to initillte and terMinate exchan~e, to store and retrieve informlltion, and to ~ctel"l!'inc 
the extent or the exchanr.e and te!1'ls or the discussion. Just ns coloninl power~ in the 
pa:;t linked eRch point in the hinterlnnd t." the l'\etroroli:; nnd inhibited hteral colrtl'l11-
nications, preventinp, the r.rowth or independent centres of rlecision-Mllkin~ nnd crenti­
vity, multinntion.U. corporlltions (backed by state p"versl cPntralir.c control hr imrnsinr 
n hiernrchical system." 

?.( r'ee page (,fl. 
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:'here a..""e ti-re~ fea.sit>le 1'18.ths by vhich DCs can attempt industrialisation. Their 

i:plication~ ror technolo,.ical devel~pment need to be depicted, sine~ each path imposea 

nece~sary constr-aints ror the strateP:Y to be sustained. A(.&:in, at the risk or repetition, 

it i:rust be st:-essed that these are "pure cases" in an analytic ser.se and vill not. be 

found as neat trajectories in the real vorld. In tact, it is .ore probable to rin( tvo 

or more strat.e!l;ies co-existinp; vi thin speci ric countries. as more or less coherent 

polic;, guides ror indi'ridual sectors or itroups of sectors. The implications or t.he three 

stratefies ror t(chnological. de~ot1111ent then, could be: 

Strategy 1 (Exp?rt Pro111i>tion): to sustain the export or manufactures it is necessary 

for the DC to attempt to attain the e:.cisting P'.lobal technology' t"rontier in the exporting 

sector. The i.cquisitior. or tec.ru.olop;y can ~e embodied (in terms or plant, knov-hov and 

capital equiJment) "!'nd rscltaged in rorei~ ir.vest~nt, er unpackaged, i.e. introduced 

by domestic entrepreneurs. To achieve the position o~ leadership or near leadership in 

the export market, the ewentual objective vould be to acquire indigenous knov-hov and 

equipoent to innovate in the production and marketin~ of the exportable manufactured 

item(s). ~is vould result in, of course, achieving independent and dynmaic comparative 

advantlll':e in the field or activity. 

Stratee;y 2 ( Illli>Ort Substftuting Industrialisation): to be at or near the vr.rld 

tf'chnology frontier, but the imperatives tovards attaining this level vould be vealter 

than the first case, depending on the extent to vhich fiscal or other protective ineasures 

vill be able to p!'Otect the sector(s, in question from competitive imports. Rovever, to 

r.rinimise vaste or resources and reduce any relative inefficiencies, an attainment or 

vorld frontier technolol"Y vitnin a relatively brief period ought to be a goal. 

Strategy 2 (Production for Domestic !feeds): The ob.1 ecti ve vould be to serve mass 

markets i~ the econom;y. In view of the income distributional. profile or DC economies 

and or consU111ption needs. this strategy almost inevitably implies the orientation of 

production tovards basic '"'eeds. The technolop;ical blld economic distances betveen IC and 

DC mass markets preclude IC technologies or existing vorld frontiers from being extremely 

relevant in this context. Here th~ technological choice vould be to use ingredients or 

re and domestic knov-hov to refashion productive facilities to produce basic goods at 

prices and in quantities appropriate to local income distributi<n and market size, re­

spectively. 

Each industrialisatio11 strategy implies a particular type or acquisition or production 

of te~hnology, or conscious action. Hence the argument for implementing national 

technolopy d~rategies. Like economic planning, technology planning is envisaged to be 

in the public domain, insofar as it vill require the exercise and co-ordination or 
social decision-malting. 
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l.t ~other leTel, the broader ef~ects of internat.ional rlov_; or technology on rr. 
eeonotles 1'.a~ been the subject of l!IUCI". concern and controversy. These e~rects may te 

irrouped under three headi~: 

(.... The resource inputs of IC t~chnologies a.re ill-a1apted to the 

possibilities and potentialities of Des. 

( --' 11. Despite the grovth of overall · .1eome, inequalities in ineo1:1e 

distribution h&Te been accentuated because IC techn.llogies 

h&Te been introduced. 

(iii) IC technologies ha"R ot'ten been introduced in order to produce 

IC ~s consamption goods, and to sell them via IC ad"Rrtisinti: 

and marketing systems. Consequently, deleterious effect:.; in 

terms or the needs or the -_1ority or the populations of Des 

ha"R bttn produced by the choices, prices and appropriateness 

of what is produced. 

The controversy bas yielded .st least one ::onclusion: the necessity of selectivity 

of relations and conditions under which these relations are established betveen OCs 

and vorld markets, specifically Des and T!ICs. 

In smaary, then, it is recognised that national and international attempts shoulci 

be made to readjust the distribution or technology stocks. This read,lustmen-c shouJ d 

consider both the qwmtitative and qualitative aspects or technologies. The r~st or the 

paper indicates the possible seope and objectives or national technology strategies, 

revievs potentials and current constraints in the intemational. econ"111;Y, evaluates 

existing international -cbanis1111 for technological co-operation and proposes nev ones 

based on criteria discussed under preceeding points. 

2.2 The Elements of Technology Strategies 

2.2.l Identification of ff~tional. Technology Requirements 

A strategy begins vith the capability to identity the technological. ~equir~ments 

of an econo!Q'. This, in turn, is necessarily related to tvo critical ar.d essentially 

political variables : ( i) the groups that undertake the identification and have the 

power to enforce finding; and (ii) these groups' objectives. 

The abon statement is both simple and complex. It is simple in that, vere the 

political. groups to remain ill-defined, it vould not be possible to talk or any dominant 

strategy but rather or contu.ing conflicts and alliances among different strategies, 

vhose resolution vould be impossible to foretell. It is complex because in practice 

conflict and contradiction frequently prevail. More specifically, foreign controllers 

or technology vill employ the technologies vhich best fit their global concepts or 
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~axi~ising bene~its. Le.r~er do~estic fi?'t!!S and orten eTI'!n state enterprises in deTI'!loping 

countries vill, because of the sectors in vhich tt.ey ope~te and because their managers 

are products of the technolc.gical culture of the industrialised co1mtries, utilise foreigr. 

technology vithoi.-t. t'ull consideration of the impacts on the domestic econ~.!/ 
Smaller dollll!stic producers, orten vith TI'!ry little direct contact vith the international 

system, may vell continue to utilise technologies which haTI'! been deYe!oped in terrs of 

local resources and potentialities. In this c:::-iss-cross or groups and interests, to 

speak of a "national technology strategy" may simply be a Vley' or obf'uscating rather than 

clarif'Ying issues. 

Yet for all this there seems lit~le escapin~ the necessity or identit;ring vhat. a 

country re•ruires. Until nov, experience iu many deTI'!lopinp; countri~s seellS to SUf!gest 

that the interests of foreign technology holders, large doillestic industrialists, the 

state bureaucracy, state enterprises, and nl?'ious prot'ess i ona1 groups haft recei 'Yed 

are rurthered DDst by the kinds or technology introdt&Ced. These groups haft supported 

additional iJll!lOrts of modern technologies discri111hiating against domestic technolor:ical 

capacities, potentials and consumption requirements .Y 

Th~se choices or s~cific technologies haTe been unsystematic and uncoordinated. 

The developnent of social technology strategies require different political imperatiTes. 

Whether such strategies contribute to "developnent", i .d. i11quo'ring mass living standards 

is, hovever, another question. 'nle argument here ass\Ded that the groups holding paver 

really seek to attack the t'llndamental problems of poTI'!rty. Admittedly this assmiption 

has been justified in only a small number of countries and perio-:!s c!uring the past ff!V 

deccdes. 

Any such search process must be fraught with difficulties. Four dimensions of the 

process vould seem to be critical: First, a clear understanding and documentation of the 

resourcer, material and human, currently and potentially available in the econom;y; second, 

some detailed estimates of the items required from the industrial sector if a serious 

attempt is to be made to ~liminate poverty by a specific date. This is important because 

t:he real needs of the majority of the population are rarely revealed through current 

market mechanisms; thir.l, a listing of the available technology, both dollestic and 

!/ 8ee page 69. 

£! There are at least three reasons vhy the decision-making of any groups 1111¥ diverge 
~m social objectives. First, there are constraints on knowledge. World 
technologies vhich P.xist ma.y be greater in number than decision-makers know. 
Second, as already indicated, private interests may diverge from social interests. 
'nlird, even if problt!lllll or information barriers and private decision-maldnt; are 
overcome, the existing global stock or technology may be inappropriate to the social 
objective in hand. Thus Francis Stewart, Technology 111d Under~lopment, 1973, 
p. 3, points out: "I~ the technology in use is thought to be inapprop:rlate, it 
may be inappropriate because vorld technology ie inappropriate, or because an 
inappropriate subset :s available to the country, or because an inapp:ropriate 
selection is made or for some combination of the three reuons. Confwlion is 
caused by failing to distinguish between the three". 

----1 
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!'oreiim, rt!leYant to the production and distribution or the re'luired industrilll items: 

!'ourtt:, a consideration or the alternative ~ol"l'!S or socilll orl'"anisatfon vhich \:ould 

allov doaestic ~sources and technolo~ical capabilities to b~ us~d f'ul.ly to ~et the needs 

or the ma,Jority or the population. '!'his last "?Ofot carries technologiclll issues beyond 

technical questions or engineeri!l£ or economics and int'> the real!!! o~ legal and policy­

maki~ institution&l structures capable or respondinir, to national requi!""!lllents. 

These points can not be considered unless an activlst State is at the heart or the 

strategy foniu.l.atior. and ia'!)lementation process. An activist State, hovever, can take 

many fo?llS and play it~ role in many different political systems. A cursory glance at the 

histor:r or several countries nonielly considered technologically successt'ul may serve as 

ill\:strations. Since the times or the 'feiJi restoration, Japan has had a state policy 

vith respect to technology. It has supportc.d do!llestic capital throu,,h foreiRJl investl!lent 

limtations, subsidies to e::icourage c':..-stic inno~tion, the establisturient or pile•. plants 

and factories to demonstrate nev technology to donestic industrialists and desi~ed nn 

educational system to train people to h>sndle existing technologies and search r~r nev 

ones. '!'he Japanese economic system for over a century l!lllY be described as capital!~tic, 

but it should be understood that the social setting of that capitali91 has differed and 

continues to differ in illl!JOrtant vays from the emphasis on indiri~ual 01· atomistic 

capitalism vhich supposedly vas a key ingredient in the early t~hnoloeical develo~t 

of, for ex11111plP, Britain)/ 

In a :somevhat simila·: fashion, the notion of a planned capitalist develoP111ent seems 

to have been central to the rapid changes vhich have taken place in the Republic of Korea 

during the past quarter of a century. That country too seems to manifest a strong 

correspondc.nce or interest betveen the activities or large industrial gro1.-ps and the 

technology policy or the ICorean state. Th~ state h11s established major institutions, 

or vhich a vell-knovn exll!lple is the ICorean Institute for Science and Technology (KIST), 

vhose role has been to innovate by centralising certain scientific and technical resources 

"Development of the technological capability vas one of the key elements of 
(Japan's) pre-var development strategy. Although the relevant measures ta...en vere 
not articulated by the policy-makers of the time as constituting a technology 
policy as such, they did in effect add up to a re:atively velJ. co-ordinated and 
consistent set or policy consideration, vhich ~ be callt'd technology pol.icy in 
the present day context of the term. Taking the pre-var period as a vhole (1868-1937) 
and broadly speakif18, there were five areas of policy-malting in the field of techno­
logy: 

(a) Introduct:.ion of advanced 'Western technology in the 111C>dem sector, 
incluclif18 the infrastructure sector; 

(b) Promtion of ad&pht ion of the impc.rted technolo~ and creation o! 
dome1tic technology; 

(c) Encouragement of technological innovation and diffusion in the 
traditional sector; 

(d) Development or 1killed 1111U1pover; and 

( e) Legal t'rallevork. " 

UICTAD TD/B/C.6/26 CUe Studies in the ':'ransfer of Technology: Policies for Tran1fer 
and Develoi-ent of Technology in Pre-var Japan. 

-- I 



- -

' 
l 

: 
1 

to ._-orlt on l!Ultters or illl!lediate importanc.e to the industrial sectory by institutint: 

a system or contract vorlt fo'!" vhich !CIS'f ?:.as to engage in competitive bidding.!/ 

Thf' ste.~e has ta!ten a somewhat different role in some Western capitalist countries. 

Although an educational system has providea people vith substantial technical skills 

as a r:!ady-'118.de labour force ror dc!lllestic enterprises, much of the state's activities 

has been to subsidise directly the R + D crrorts of individual fil'lllS vhile simultaneously 

providing a legal t'ramevorlt allowing those firms to reap monopolis!;ic profits vhen 

innovations yielded market.able outputs. The~ seems lit~le doubt that 7ithout such 

assistance it vo:ild have been far more dif!icult for those ~terprises vhich currently 

control such large i;arts of the stocks and novs ot modern technology to unden.ake 

necessary groundwork (see table 2 (1)). 

Where socialist systems have operated, domestic generation of technclogy has been 

regarded as integral to the industrialislltion effort. Technolof'3 requirements have been 

determined in relation to goals outlined by the state; the system of pol.:.tical organisation 

has P:i ven the state the pover vi th vhich to rursue those goals. In such circU111Stances, 

the state is n(ces!:arily activist although this does net, of course, mean that its 

decision-making povers apply to all aspects of technology policy. It ma.v be enough, 

depending on the co\D\try and the particular socialist path chosen, to identify require­

ments only in some key sectors and thus to concentrate the pover to implement decisions 

in those sectors. Elsewhere, an activist socialist ~tate might confine its policies to 

encouraging local initiatives, requiring only that the initiatives vere to public rather 

than private adnntage. 

So in considering the role of the state in the formulation and implementation of 

technology strategies, it is not implied that only one political approach may be followed. 

Pover can be wielded in various political settings; its results, particular~y of a 

distritutive type, ma;y vary substantially from one context to another. By extension, 

particular mechanisms for international co-operation vhich a given developing country 

may vish to support or participate in can be Jf greatest value ~here a deliberate path 

or technological development has been conceived. 

KIST vu established in 19£6, as a technology-generating institution, vith 
co-operation from the US Government. The irstitution concentrates mainly on the 
development of hi(dl precision technology for industrial upgrading. In the put 
decade the instit.ute has carried out 16oo research contracts. The annual grovth 
of the value of cont '.'acts vas 36% in 1977 alone. The value of 1977 contracts vu 
5,185 million von. It has nov become integrated into a structure of public se~tor 
marketing as vell u financial institutions. See KIST Annual Review 1977 and other 
miscellaneous publications. 
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~eble 2 (1): ~echnological Ca~acitv - S~lected Indicators!/ 

(Averages e~re'ised as l!ledians ror 1970 or latest year available) 

Science and Technolopy 

- Ratio of total stock of scientists 
and engineers per 10,000 pop. 

- Ratio of technicians per 10,000 pop. 

Scientists and engineers engaged in 
R + D per 10,000 pop. 

- Technicians engaged in R + D per 
10,000 poi: 

Expenditure on R + D u percentage 
or GIP 

Developed 
l!l&rltet 

econom;y 
countries 

112 

142.3 

10.4 

8.2 

1.2 

!/ Ttie size or the sample or countries vary by indic1.tor. 

Developing countries and 
territories 

Latin 
Africa Asia ~ica 

5.8 22.0 69 
8.3 23.4 72.2 

0.35 1.6 1.15 

c.4 o.6 l.'~ 

o.6 0.3 0.2 

Source:: Transfer of Technology, Technological Dependenr.e - its llature, Conseqwnces 
aud Policy ImplicLtions, Rewrt by the UIC'l'AD Secretariat, TD/90, Deceml'er 1975. 

2.2.2 Choice or Technoloe;y 

To say that technology has a vital role in the industrialisation process is one thin-;; 

to impl:y that it is a panacea is quite another. Unfort=.&tel:y much recent discussfon has 

seemed to suggest that careful chc.ice or technology can resolve, or help resolve, a whole 

range or issues from income distribution to uternative lire st:rles. To present techno­

logical choice in s11ch all embracing terms seems, at best, misleading. Many other t-roadly 

interpreted aspects or industrialisation policy should be brought into the decision-malting. 

It would be quite wrong to suppose that technological. choices alone could handle n'l.llllerous 

issues at the same time and provide acceptable results for each. The ensuing comments and 

analysis intend to provide a realistic assessment or the number or problems which can be 

overcome b:y veil-thought-out. technological choict s, and thereb:y indicate the content or 

technology plans. 

Anal:ytic discussion ot choice of technology has focused on tvo criteria, which may 

sometimes be in confiict: surplus maximisation and the creation t;Jf emplo:yment opportunities. 

The former has been emphasised on the gro1.!11ds that maximisation or the investible surplus 

will simultaneousl:y maximise indirect as veil as direct opportunities for increasing 

empl.o:yment and output. The second criterion has c,_ .centrated on the twin facts that 

emplo:yment i~ developing countries tends to be vell below t'ul.l utilisation Qf the labour 

force, and that modem industrial techniques tend to use sub1tantial uiounts or capital per 

unit or labour. The achievement or t'ul.l emplo:yaent using these techniques would require 

the investment or vel"'f largf> qu&ntities or fixed capital and perhaps substantial uiounts 
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'!'he stress on emrlo~"ll!ent criteria as central to technological 

choice has, :n t!-.eory, come to t:e associated vith the use or indigenous technologies 

vtereas the ~~~r.asis on surplus i:iaximisa~ion has come to be linked vith the proponents or 

industrialisation relyinii: on imported plant and equipme11t t'rom ICs. 

A nra,,:natic apnroac~ to the tvo criteria. based as much on empirical considerations 

as on the theoretical anp_,_yi;is, suggests that economies can in fact; usefully drav on both. 

Part or the strate~ or '"valkintr on tvo lefS" is to try to create a sufficient surplus 

ror investment and vider employment opport\Ulities ror the labour force. In this sense, 

there is no contradiction ror an econom;y in choosing hi.p;hly rl'.pital-inten:iive techniques 

in some sectors and very labour-intensive ones in others; indeed, the art or combining the 

tvo is probably at the core or the choice o~ technology. Ph."&Sed in this vay, it is clear 

that choice or technology cannot be decided on micro-economic conditions l'llone. Instead, 

the location of a specific project or a ~ector in the macro-economic industrialisation 

strategy orrers the general crit~ria on vhich t~chnological decision~ may be made. 

A slightly more systematic viev or the relation.~hip between economic planning and 

technological choice may be illustrated by a sectoral model. Consider an industrial 

economy in the framevork or these sectors, i.e. a "leading" sectcr geared towards the 

external market or import-substituting industrialisation, a "secondary" industrial sector, 

using modem or relatively up-to-date l!l&chinery, but geared tovards some domestic production 

s.nd consumption needs, and a "traditional" sect.'.lr meeting rural or semi-rural market needs. 

Then the ~noice or technol~gy may be relat~d to the fUnctions or the ~ectors in the 

rolloving manner: 

~ 
A. Leading 

B. Secondary 

Policy Objective 

CapitiU formation through internal 
and external markets vith output 
competin~ either on the inter­
national maritet or in the dC'l­
mestic one against imports. Link­
age vi th economy to increase 
productive capacity in capital 
goods anti/or provide a "11;rovth 
pole" for surro\Ulding a<"tivity. 

To ~erve the leading sector's 
needs, as vell as miscellaneous 
domutic del!lal!ds. 

Technologico.l Choice 

l. J.chievement of YOrld tech­
nolop;y frontier vhich implies 
i111J10rtatbn at first, of rorei gn 
tect nJlogy. 

2. Efforts to assimilate the 
technology, in a "learning by 
joing" exercise, and perhaps 
eventually replicate the techno­
logy. Capital intens1~y may be 
a necessary consequenc1 of 
imported technologies. 

Reliance on foreign technology 
depending on foreign exchange 
saving and/or e~rning capacity. 
To an extent this sector Jlllikes 
be:<1t use of second-hand tech­
nol og1es, whether domesti..: or 
foreign. Here it vould not at 
a~l be clear whether there is 
an objective constraint or. 
capital intensity. 
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Policy Objective 

To pro._. .ie basic needs vhich are 
usually not niet by the !'onner 
sectors. The sector is by 
definition the one throngh vhich 
historically prevelent demands for 
non-agricaltural output are met. 
It ~ be used to provide !'!On­

urban employment. especially 
since there vill be a tendency 
tovards labour-intensive 
industries. !/ 

Technoloeical Choice 

To adopt a n~n-~iscrim.inatory 
a\.tit11de tovards the deepening 
ot technological capacity {e.~. 
introducing nev sources or pover 
to traditional technologies) 
as vl!ll as videning che use or 
existing techniques in order to 
achieve a short-te:na solution 
to the basic needs problem. 
With an active policy meeting 
these criteria. this sector 
may offer the greate~t grounds 
for employment st~~ilisation. 

Tb.is example is not iaeant as any other than a brier analytic ste~emeut. "Real vorld" 

situations usually do not contain such vell-defineQ sectors or rlearly a:.wiculated and 

enforced policy objectives. Three points can be extrapolated: 

!,irst: The intimate connection betveen economic policy and technological choice. 

~: The realm of international action is not all embracing - the "traditional" 

sector. so defined. can drav very little from IC technologies. although there may be 

grounds for inter-developing co~try co-operation here. 

Third: The choice of technology must be vieved to include both internal and external 

sources, d~pending on the function of e&ch sector in the development effort. 

2.2.3 nte Dev~lopment of Domestic Technology Ca~abilities in DCs. 

At the risk of simplitying some complex historical issues, it vould seem reasonable 

to argue that no country vbich has nov reached an acceptable level of technc )gical develop­

ment has done so vithout some form of technological protection, vhich has come in diverse 

forms. At the beginning of the industrial revolution in W4stern Europe. England enjoyed 

the intrinsic protection of being the leader; the Soviet Union and some other socialist 

countries had tbe enforced protection vhich comes from being ostracised by dominant nations 

in the contemporary international system; in Japan the state has deliberately pursued 

technological selection and protection vith the emphasis on permitting technolog) in.i><>rts 

'J:J A good illustration concerning this tendency is provided by the folloving example from 
India: 

"The gonrnment hu frozen the existing capacity for mill-made cloth, leaving 
future f'xpansion of output to handloou. Khadi (hand-spun yarn) is going to be given 
a boost by exempting polyester-khadi blended yarn from the stiff duty imposed on the 
mill-made variety. 

"The Indian subsidiaries of Lever Brothers and Swedish Match have been asked 
gradually to phase out production of soap and matches, so these can be produced by 
Tillage industries. Railvay trains and stations are to help the Till,..ge potter by 
storill8 drinking vater in earthenware pots and sel'Ting passengers in throvavay clay 
cups instead or vashable ceramic ones." The F.conomist, February 24, 1979, p. 73-li. 

-1 



almst entirely in licensing and other disembodied forms. The story could be repeated 

for other countries, but the point is clear enouP:h. Unless some form of technolop:ical 

r~ ction exists naturally or is created through deliberate implementation or vell-c~osen 
fiscai and other policies, it is hip:hly tmlikely that significant development of do~stic 

technological capabilities vill occur. Unlike the arguments regarding trade or eve~ the 

acquis'tion of technoloJ>Y, neither historical experience nor the current situation Sllfl:gests 

that untramm~llei free-l!l&rket operations vill encour&l"e the possibility of Des' developing 

domestic technological capabilities. Having said this, the t"eleTI1nt questions gre {a) vhat 

should be rrotected and {b) to vhat end shocld this protection aim'? The methods of pro­

tection av~ilable vary on a country-by-country as vell as sectoral basis and cannot be 

easily handled in a p:eneral analytic discussion ot this type. For this reason, they vill 

be touched upon only peripherally. 

To clarify, it ll!t!St be stressed that this study does not advocate "technological 

primitivism". i.e. protecting absolutely inefficient indigenous technolog1e3, nor does it 

reco11111?nd costly attelll!>ts at reinventing existing technologies. Rather, Des (or groups or 

them) should be helped to "catch-up" in certain sectors, as they are already attemptinit to 

do. This iss11e has already been mentioned earlier in the chapter. The d:-namics or 
catching-up vith technological leaders seem to require striking the balance betveen initial 

inputs or technology from abroad and subsequent domestic developaent. The balance is 

affected by three major considerations, i.e. the nature of the foreign technology p11rchased -

its complexity vith reference to existing ~.omestic skills; the non-financial conditions 

made vhen it is purchased, particularly tnose relating to the training of domestic starr 

and the permitted scope or or restrictions on domestic adaptation of the technolor,y; and 

the opportunities to use and diffuse the technology. In short, the capacity to enhan~e 

domesdc technological capabilities thro\11',h acquisition of imported technologies is depen­

dent on the extent or development of the technical culture or the eCOnOJQ' and the linkages 

permitted by the engineering characteristics and termr of acquisition of the imported 

technology. 

In connection vith the protection or indigenous technological pc.tential, there are five 

identifiable dimensions or the production or technology vhich may be considered. For 

existing technologies, countries may vant to acquire capacities for (a) assimilation, (b) 

modification, and (c) replication or imported technologies. In addition, they may vant to 

(d) create nev technologies and (e) export them. The matrix dravn identifies necessary 

~omponents ot knov-hov ar.d productive facilities required r~- these stages: 

REQUIREMElrl'S 

Shop-fl-:>or mechanical Specialised design engi- Applied and 'Jomestic and 
skills arid the deve- neering and productive theoretical international 
lopment of technical facilities in the machine- scientific marketing 

Stages culture ___ building sector knovledge facilities 

A11imilation x 

Modification x x 

Replication x x x 

Cr'!ation x x x 

Export x x x x 
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'!'he nat~ and scope or protective mechanisms 111&y be rt:~~ily deduced fro~ the cell~ 

o~ the matrix. Dependill@' on the extent to vhich a deTelopine country vis?'.es to develon 

its technological capacity (i.e. hov !ar it vishes to proceed dovn the columns of the 

matrix), it vill have to ac~uire and nurture the elements identified horizontally. 

National mecha.iisms utilising riscal and other institutional mean~ are needed to protect 

each of the items. 

It V'.li;l d be uset'Ul to elaborate en the relationship or thP.se stat;es to internadonal 

co-'lperative meclaA11iS111S: 

Produr.tivity changes vithin a given technology (assi11ilation) covers improvements 

on the shop-fioor due to repetitions of tasks Hild .-ndments of products. These are the 

e~tivities, qui~e crucial in pnctice, vh:..ch are p:ene1ally considered under the heading of 

1£&..'"lling-by-doing. Some characteristics or these improvements can usefully be identified. 

First, vhile th-y may be sensitive to the size of the fil'lll, they may not be critically in­

fiuenced by its ovnership, since a...: -rirms pres\118.bly have an interest in cost-reducing 

improvements ~riving from internal. efffoi .. ::-cy. Second, and by the 511111e token, these 

improvenients pro~bly cannot be transfen sd to c..•.her enterprises in the econOJ!tV very easily. 

both becau.e organisation varies from ente1~rise to ~nte~rise and because the ot'ten seg­

mented nt.· .ae of the labour markets in developing coun"t.:--ies means that vorkers may not be 

particularly 1110bile from one enterprise to another. The 1-roblem is further compounded in 

intra-econOlll;y flovs. Third, it is :.mlitely that these impro\'!ments vould have any direct 

implication for other entities, vhether public or private, in the econ.lmy. Fourth, they 

may reach their lim ts quite quickly, i.e. there is a limit to vhich a machine operator, 

for example, can increase his spc .>d or dexterity (vhile A~ ~"!!it.h's Divisfan of Labour 

may have been limi<:ed by the extent of the market, so loc,.J.ise<' ":..~arning by doing" is also 

limited by the sophistication of the firm and its organisational and rr~ducti~n technologies). 

At national levels, gove:rmr.ent action can only plq a SUflpor'.ive and perh&ps indirect 

role rf the establishment of technical institutes and polytechniJues vhich promote the 

acquisition of 11kills through vhich shop-floor learning bv doing may be promoted. Hovever, 

for the reasons enumerated above, there sef'llls little scope for international action here. 

The ca·;>acities to modify, replicate Md cre~te nev technologies are directly 

dependent on the availability of specialised engineering skills and capital goods production 

capacity. Thus on an economy-vide basis the knovledge which must be assembled for amelio­

ration of & technolol!'Y .._.,,. 1 ead to the est~blishlllent of fresh organi3ations not only within 

t~e innovating enterprise (e.g. a nev R + D department) but also to nev organisations 

supplying technological inputs to a whole industry or set of industries. Where, over the 

~on& run, sustained improvements in technologies require continued application or nev skills, 

~he eclucation&l system of the country or its acceH to educat~onal systems abroad, will 

iave to be extended in scope. As opposed to learning by doing, design errorts vill also 

generAte a demand for technical capaci~ies acquired through D10re formal processes. Tech­

nological development of the kinds rererred to here may well make l'IOre intensive use or 
local raw material• a1 well as demanding greater employment or domestic creative capacities; 

in these senses, design efforts place much heavier demands on the mohilisation, utilisation 

and organisation of domestic resources. 
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ronstruct ion ef'!'orts include productioo plants, nroducts and processes. Obviously, 

an economy possessinl', or aspiring to possess, these capabilities will have to drav ::m ' 

wider range of skills md institutions than an economy vhose perspectives are lir.ited to 

the rirst tvo areas mentioned above. Certainly, the jp'Ovth of engineering consultancy 

services, market inp; skills and financial su!'t!Ort will all be necesSar.f in vays previously 

not important. The creation of nev products and processes may ~quire investments in basic 

? + D, bringing together techno.~py policy and science poli~y. 

lr.ternational action is relevant in this car.text insofar as it facilitates the spreading 

or risks in investl!!ent of resources and national utilisation or scarce knov-hov or reaources, 

by promotir.g inter- or intra-regional specialisation and production-sharing co-operation. 

For potential oc tech~1ology exoorters, the familiarity or the problems of barriers 

to entry is too great to repeat. International co-operative efforts for export promotion 

of DC technologies is an important area in the information sharing/distribution "spects and 

al.so in terms of export credits and financing. Not only vill these efforts diio:tribute the 

cost burdens of marketing o'l.er DC enterprises, but it will also enable the spreadi~g of 

risks facing individual countries as producers. 

In summary, then, this survey of the elements of technology strategy has identified 

tvo broad components, acqu:siti~n and production. Relevart criteria for ace 1isition have 

been touched upon, as have been the phases of prod~ction of technologies. International 

co-operation is, and vill, play a role in most of these areas of activity. The precedin~ 

analysis i:J8Y facilitate a clear evaluation of the thrust or internatio"1al co-operative 

mechanisms, and the objectives cf nev proposals. Furthermore, in makir.t, nev proposals, a 

cert.~~n flexibility will have to be maintained; it is not suggested that every developing 

country, or even the majority, will vant to envisage technology strategies involving the 

whole range of matters just mentioned. For some countrie5 it -y be enough to develop a 

thorough strategy for technology selection and acquisition from abroad; other countries 

may vish to go f"Urther and elaborate strategies capable of assimilating, modifying and 

replicating existing technologie~; still others seek mechanisms encouraging the creation 

of nev technologies and their exPOrt, because they see themselves as technology exporters 

irJ several sectors in the future. Any country lllUSt make its own choices through its ovn 

"perception or possibilities". This statement is as true for many industrialised countries 

as it is for developing countries. Thoug.~ vhat has been vritten so far frequently speaks 

of "th'! industrialised countries'', only a rev of them are major tecl ... ology exporters -

quite a rev of the OECD members do not aspire to more than strategies for technology 

purcha~e and assimilation. For them also, therefore, the considet"&tions sketched here a e 

highly relevant; the probability is, in fact, that a number or today's developing countries 

have much better p!'Ospects or becoming substantial technology exporters than do quite a f'w 

OECD members. 



2.2.4 '!'he Choic:-e or ~.;,urces and Tums or Purch=t-

Sectoral. evidenct?J suggests that the concentration of R + D expe.'ditures and firm 

size are not strongly correlated in ICs. R + D and - to a greater ~~<nt - industrial. 

innovation have often originated outside the lar~s"t IC coporations. Rovever, as noted 

earlier, the larger cc>rporations, 1GC>re specifically 'l'!fCs, have been the main diN"usors or 

co-rcial.ising vehicle in the intemati.>nal. nov or technology. If non-'l'lfC entities vho 

create technology are taken into account, then even in potential Borth/South transactions, 

it can be contemplated tbat there are vuying degrees or imperfections in technology 

market~ which provide some scope ror 1111U10eUTI"e for DC purchasers of technology. Specific 

to this context has been the increasing emphasis placed on the need to focus on "small-scale" 

'Producers of technology in !Cs. These producers ~be more competitive in the sense that 

they ~ be able to accmml.ate or exert less market pover and provide m:>re appropriate 

tel"llS of technology transfer to DCs.'11 

In addition to the Borth, there are other sources of technology supply about vhich 

leas systematised knovledge exists. These are: 

(i) DC sources, including small-scale producers, large engineering and 

capital-goods-producing finas, and state enterprises engaging in 

technology production. 

(ii) Socialist countries, Vbo have not yet adequately exerted leverage on 

a multilateral basis in order to inn.uence both the nature or technologies 

fioving to Dea and alternative contractual forms under vbich these 

~ be aupplied. 

!f See Freeman, op.cit., Ch. 6. 

~I Lall, S. , in a paper prepared for this study, provides a useful threefold classification 
or technology markets: "(l) Fairly competitive markets, vhere a number of enterprises 
is capable of suprlying a given technolop:y, e.g. machinery suppliers, contractors or 
engineering consultants sup~lying a turnkey project )or particular types of knov-hov, 
as required). Monopoly rents vould be lov or non-existent, antl. :1idden costs vould also 
be lov. (2) Fairly imperfect markets, vhere a few olip:oriclists cr.n supply a technolop,y 
of relatively recent origin, e.g. licensinp:. Monopnl3 rents vould exist and vould be 
realised by direct and indirect means. (3) Mvitet "failures", vhere no sati11"actorv 
deal can be arranged between the parties , and the supplier would invest directl7 to 
exploit the technology. Monopoly rents may be quite large baaed on a combination of 
variou! elements apart from the technology". 

'J.! iiovever, to believe that non-'l'lfCa creators of technology from the Rorth vill introduce 
m:>re appropriate technologies in Dea ii rather naive. It has not yet been proved that 
this sort of technology vill be adequate. Furthermore, it might simply be a aort of 
device t'or the developed countries to dispose of outdated technologies to the Third 
World. The doubts of vhethe~ these technolo~ie1 stemming from alll&l.l-1cale entities 
in the "Orth are a good thing for Dea are otaerved in The lconoaiat, March 24, 1979, 
page 122. 
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'..-nile cor:tenporar:; ertp!lasis on DC-TilC transactions are perfectly justifif.d as a l:'.ajor 

dOl':air: of international action, vhat has not been rully explored as yet is the creation or 

institutions vhich facilitate nP-V entrants in technolo!C-' markets, in order to ~ounter­

balanc:e the hif"h aonopoly rent suppliers. To recount, these nev entrants could and should 

be (i) non-~:Cs from the :lorth; (ii) DC suppliers; and (iii) increased Eastern-block 

suppliers, in addition to the '"conventional'" direct foreign investment (DFI) packages by 

or:;cs. Efforts to match these suppliers to various demands vill enable the realisation of 

more effective and genuine choice in tenns and sources of technology. 

There are at least five areas vhich involve one or mor~ sets of the entities just 

mentioned. 'i'hese are: 

( i) ?:ev,otiation framevorks for improvl!lllent of financial terms of transfer 

in favour of recipient countries. 

(ii) The limitation and elimination of restrictive clauses on the utilisation 

of acquired technology. 

(iii) Information on alternate sources of suppl!' of technology. 

(iv) Information on optimal acquisition methods in order to maximise specific 

imI14c:ts on the domestic: econOJllY. 

(v) Dissemination of information to DCs in order to realise the fullest 

potential from the centralised sources of knowledge. 

P.aving observed chis, it is directly relevant to reviev some of the outstanding problems 

in each of these areas: 

In negotiation framevorks the whole realm of restrictive business practices has 

become important and contentious issues. The general attl!lllpt has been both to encourage 

market transparency and to grapple vith the burden of financial costs imposed by the present 

patent and trademark system. 

In the non-financial area, the set of issues at the legislative level includes 

inter alia export restrictions and other forms of international market sharing arrangements 

(particularly vith reference to TNCs), limitations on sourcing for raw material inputs and 

purchases of intermediates, and grant-~ack provisions for advances in technology made 

within DCs, In addition, model contractual arrangements which draw experience of DC-TNC 

interaction cover performance guarantee schemes, the stability of contractual terms, parti­

cularly in relation to adequate supplies of support for acquired technology and the free­

dom of modification and replication in order to establish maxim1.1111 linkages with DC economies. 

Information on alternate sources of supply is now being gathered by U?IIDO and other 

international bodies, on sect~ral bases. In addition to info:nnation on technology from 

OECD countries, much work has to be conducted on tte supply potentials of Eastern-bloc 

countries and on Des. 

I __ j 
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:SOth tr.iI!JO and U!iC'i'.AD have explored the relative adYaDta,es or di rrerent technology 

~cquisition options, such as unpackaged purchases and turn.key projects. He;-e a,,ain. the 

er::phas.1.s has been larp;ely (thour,h not exclusively) on north/South flovs. Relatively littie 

knovledge h~ be.?n centralised on East/South, East 'East or South'South transactions and 

transactive inst?"Ul!!ents in order to evaluate them as alternative sources or lllC!?.el con­

tractual alternatives in existi~ iiorth.'Sout.h flovs. 

Information gathering endeavours have proliferated internationally and regionally. 

These activities are vorthvhile attempts to improve the conditions under vhich transact.ions 

take place, because collectillf!'. information is an expense vhich CM hardly be met adequately 

by the r~sources of one DC or a single sector in a DC. Moreover, as is vell knovn, infor­

mation collect.ion and distribution yield substantial re~urns tr scale. 'i'here is a danger 

of repetitive and dispersed information banks, or vorse yet, or substantial gaps emergi~ 

betveen the efforts or the numerous bodies. An argument. can be made for a co-operative 

effort among international and regional organisations!.' to centralise anc streamline i!lfor­

mation gatheri?ig and storage procedures. 

Information is a necessary condition for improving the pres~nt situation. It can 

only be used vhen the concerned countries unite their capacities and resources to absorb 

and use it. This seems an area of significant veakness at present, either due to the in­

capacity of governments and firms to !ormulate their technolo(',Y policies or to their incon­

sistencies in approaching problems of technolop;y acquisition. Pere international action 

ca.~ play a dual role: helping to create bargaining possibilities and institutions on a 

lateral South/South basis; establishing bargaining institutions vhich could be shared by 

Des to avoid replicating efforts and overly expensive endeavours. 

2. 3 Principal Problems of Current Technologr Transactions 

2.3.l The Nature of Te,h.lologr Markets 

?!ote has already been taken of the "public-good" nature of technology. Once a tech­

nological innovation has taken place, it can b~ infinitely reproduced and should become a 

free good, if the dictates of economic theory hold and optimal prices are obtained. l!ovever, 

vhen motivated by the prospec~s of profitability, the technology market required .~onopc.­

listic rents protected by state legislation. Born is the dileana of finding social ard/or 

market mechani81118 capable of providing adequate revards to innovators, adequate stimuli 

to vould-be innovators (and, by extension, to the rate of investment in technology creation), 

and yet providing the maxim\Dll opportunity for Ll.l would-be users of technology to obtain it 

!/ This thinking seems t~ je in line vith the project initiated by SELA which has created 
an infol"lllation office - R!TLA (Red de Informaci6n Tecnol6gica Latino-Americana) in order 
to identity, evaluate, select, adopt and systematise technologies in accordance with 
the re.}uirements of the L&tin American countries. See Comercio Exterior, Vol. 28, 
no. 9 ~eptiembre de 1978, pp. 1117-111~. See also for the IN'I'AL case, Business Latin 
America, 20 December 1978, p. 407, Not.as sobre la econom{a y el desarrollo de Am~rica 
Latina (CEPAL), Ev&luacion de la Ciudad de L& Paz, p. 16. 



vit~ the least ~-0ssible financial or non-financial hindrancP.. As a l!l&tter of necessity. 

t~e Frivdte enterprise system l!!USt depart f'rOllt its ideolop;y of non-intervention by non­

~rJo:et entities and adapt i :s lep-al and institutional fra!llevork to see!t an uneasy balance 

ll!!IC~ the cor:~ictinp; desid•·rata e1entioned above. il-,l"l!llLlly • the solution has been to ~t 

lef'al ;:roperty rights over the use of nev productive itnovledf. "? and of a s~ries of elements, 

such as product distribution, sale and production vith protected processes, in return for 

~ich the entities generating nev te' ogy are supposed to disclose fUlly their discoveries. 

In practice (probably increasinp;ly so), legal property ri~hts are reinforced by in­

dustrial secrecy (both because patents do not always rul.ly disclose the knovledge necessary 

for produc~ive use and because many innovations are not patented), by knov-hov embodied in 

the experience of the innovati~ enterprise, by conmercial practices both to crea~e go~d­

vill and to restrict the Vley'S in w.1ich technolop;ical knovledge is e111Ployed. Consequently. 

the size and time duration of the: econ0111ic rents which the innovator is able to appropriate 

11111,Y be much greater than vould be indicated simply by considerine; le,,al protection. 

As noted in section 2.2, the purchaser can shop around and bargain to i!!!prove purchase 

terms. but from a social point of viev. these are palliative measures attempting to cope vi th 

non-optimal situations. Technology may be sold outright; it may be licensed vi th som~ sort 

of joint venture between the seller and the user arranged; or direct investment built around 

control o~ technology may take place. It is ev5dent that the range of the possibilities 

is substantial and that no a pri~ri statement can be made vith regard to specific outcomes 

of any search-cum-bargaining process. The degree of imperfections is certainly uneven 

across markets altho~h it is possible that the ip-ovinp; concentration of industrial enter­

prises in the developed countries may redu~e that range of choice. 

Despite these complexities, a consideration of the broarl characteristics of technology 

markets may illU111inate feasible avenues for international co-operation in the field: 

First, the innovator of a technology is not necessarily the only source of supply. 

As a rough guide, one may say that the older a technology, the greater the possibility of 

competition on the sellers' side, since producers of existing technologies may proliferate 

vith time. This applies particularly to embodied technologies, but is not necessarily 

restricted to them. For example, machinery producers are interested in supplying nev 

processes which will be embodied in equipnent or in turnkey plant ope~~tions; their main 

interests may focus en completing individual projects and in establishing a long-term 

reputation for quality, reliability and performance. It is ~ess likely that they would 

have strong interests in weaving a network of conditions IU"ound technology contra~ts ~hich 

would impose additional obligations on the purchaser. Engineering consultants, whose 

stock in trade ~s disembodied knowledge (their assets are, in essence, themselves) likewise 

have a major interest in creating and maintaining a repute.tion in the ma1·ket. Since their 

activ:".ties consist, mainly, of packaging "cust0111-made" technology for users, they tuo have 

rel~tively little interest in building up ti~-in conditions. But many or the important 

engineering con~ultancy firms operating in the industrialised countries today are associated, 
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via equity C'lntrol or other;1ise, vith the ovners or irmo,,..tant technological processes 

\this is esrccially true in the c~err:ic~l industry). 7o this extent, consultancy fir.!ls ruiy 

~ot be independent rroir. the strateF,ies and behaviour of process holders. A thir<l category 

or techr.olcir.Y supplier is t.he firr.: vho licenses processes and frequently the trade!'IB.I"ks 

attached to them. ~uch firms employ various contractual ~eements vhich n:ay irovern the 

conditions under vhich the technological knovledge can be employed. A final cate~ry is 

the direct investor vhose tecnnolotr.f is an instrlD!!ent or control vithin a much lar~er 

setting. Generally speaking, the last category vill offer relatively less scope for compe­

tition in the technolol',Y transactions, since rindin~ alternatives im~lies much more than 

sil!lply a search in technolopy markets. 

Second, technology comes bundled vith other elements or knovledge (Jlla?'keting, orba­

nisational or technical kinds) and resources. Certainly, the broader the packae;e, the less 

inullediate activity .-equired from the recipient; but, by the same token, the economic rent 

collected by the technology ovner is liable to be greater. The more a buyer is prepared 

to do, the better the terms he may p;et; searching for information, evaluatinp: and manipu­

lating it in negotiation processes, villinp;ness to learn in the shortest possible time the 

technical and management details of the operation or a technolopy all require considerable 

effort. Hovever, that effort vill col:.?ct its returns not only be increasing the benefit/ 

cost ratio accruing to the purchaser from the project in hand, but also because the knovledge 

and experience gained vill greatly facilitate future transactions. 

Third, technology by nature is dyn.unic. Consequently, purchasing and selling deci­

sions cannot be deterlllined only by today's alternatives but also must be considered in re­

lation to the probabilities that different, and perhaps 1110re 11.dvantap,eous, teci. ,olop;ies 

vill become available. The speed of change, or more precisely, the expected spped, vill 

thus influence the decisions made. Roughly speakinp:, one may say that s~able technoloF,ies 

might be transferred satisfactorily through turnkey operations or other arms-length acqui­

sitions, vhere the user's initiative and effort should reduce dependence on the source of 

supply over time. Less stable technologies might be transacted through licensing arrange­

ments vhose relatively limited duration allovs buyers and sellers to adjust arrangements 

in response to external circumstances. Complex and rapidly evolving technologies may be 

shifted through DFI since the requirements or the technology holder as vell as the possi­

bilitie~ for the country in vhich the technology is to be used may militate in favour of 

particular kinds of packaging. 

Technology is moved through different combinations or costs, risks, and potential 

benefits among the parties concerned. Although certain basic ideas arr,ue the maximum 

•.mpackaging of technology transactions, by and large it can be rarely guaranteed that llllY 

one situation vHl alvays be superior to others. The best arrangements vill alvays be the 

product or the macro and micro ~rganisation efforts to employ technology to best advantage. 
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~.is dis.::ussion er.p~.asises that p•.irchasers do not lllc!o'. in!'luence over imper!'ections in 

te=hne>lo17 ?::arr:et!". ':'o a consideratle extent, a capable enterprise may be able to influence 

=o~~etitive conditions selectinr, different com!l()nents o!' a technolop:y rrom several sources, 

includin• its o•"ll research and develo!'411ent. An inexperienced enterprise, on the other 

hlllld, ~ay not be able to assimilate even the sil!lplest technoloP:" and consequently, may 

experience ··l:!arket failure" in negotiatinp: vith the supplier. t.farket imperfections may be 

influenced hy the degree of access to, and use of, information in addition to other struc­

tural conditions. ':'he il!lportant recognition for buyer enterprises is that at least to 

some extent, the nature of the technolop;y market racing them is dependent on their capabi­

lities. Capabilities can be improved by self-help, vhich is vhere national technolop;y policy 

can play a role, and by out!.'ide help, vhich is vhere international organisations in parti­

culu can improve the terrain en vhich technology transactions are undertaken. 

To sUllll!l&rise then, there are three sources of il!lperfection in technolop;y 111arkets: 

(i) Imp~rfections created through (a) le,,al protection of technological innovations 

throup;h patent legislation, (b) legal protection of products and enterprises throUl",h dif~er­

entiation of products via trademarks and their associated advertising, (c) coaaercial 

secrecy, and (d) the possession of advanced skills and knov-hov vhich give a clear edg~ to 

the seller. In essence, these market imperf~ctions are associated vith the supply side of 

technology, and they are buttressed by legal structures, investments in R + D and ~~e speed 

of change of technology. 

(ii) Imperfections deriving from the relative technological, ~erial and perhaps 

institutional veakness of the buyer. The arguments in sections 2.1 and 2.2 of this chapter 

sustain the viev that national policies i~ developing countries can do a great deal to 

reduce these demand-associated imperfections, by providing direct support to existing 

institutions and by creating nev ones capable of altering the overall balance of pover 

in the technology transactions. The argument is that a totality of measures is required 

vhich vill address both indirect and direct reasons for technological and managerial 

weakness. 

(iii) Imperfections based upon the lack of information concerning sources and terms 

of technology supply. These are the genuine ''infC1rmation gap!!" about which so much has 

been said in discussions of technology problems. International co-operation can contribute 

a great d=al to their removal and it is no accident that almost all sets of proposals for 

international co-operative mechanisms in this field begin vith information gaps. 

The configuration of these various sources or imperfection in technology markets deter­

mines the result. Differences in that configuration as perceived in different places and 

times make it difficult to generalise and analyse policies regarding the degree of imf>6r­

fection in specific markets. Certainly, a technology supplied in one situation, providing 

vhat is considered a "fair" distribution of benefits to all parties (including groups not 

directly involved in the transaction), may be transacted under very different conditions 



4!lsev!'lere. '!'?Iese di !'rerences pertain not only to t!?e overall te?'!!IS or purc:ha.o:e but l\lso 

incl~de !'lov the tech..,oloe;:.r is transacted, e.~. the buyer de~i~ vit!'l V'llrious ~.llc!'liner:1 

;:iroducers lllld engineerinr, consultants l!l&j" have a clearer vision or t!'le total proc:e!ts that 

any one o~ the sellers• while in anot~.er situation ~Yerythilll' c:11..v be soll! via a sillF.le insti­

tutional rol"lll, vith buyer and seller possessinr. equal mnou.-,ts or inro'l'?'!ation, o .. the se11•r 

possessint; l'!Ore inrol'llAtion than the buyer. 

In broad tenis, DC technol<>fllY buyers (includini:r, govenments and state enterprises) Cllll 

do :oiuch to improve demand-related c:or.ditions or imperrections and to fill inronna.tion p:aps. 

To some extent also, through exploration or alternative legal and institutional arr~ents 

at the national level and pressures for changes in international IUT8lll'ements, developint; 

co\JDtries can alter some or the supply-related conditions. Effective international co­

operation in this field vould aean that developin,; countries could rely on the assistance 

or industrialised countries. In practice, hoveYer, si~ificant parts or the vealth ,..r 

indu.o;trialised countries depend precisely on their retention or specific advantages. For 

this ~eason, the reality or much or vhat is labelled inter!'ational co-operation is, in fact, 

a series or conflicts vbere industrialised countries seek to preserve if not re-enforce the 

structural context in vbich technolOfllY transactions sre undertaken. This is vhy developing 

countries should not rely totally or trade, the traditional area ror international co­

operation. In a well-functioning system, vhere all groups have genuine access to technolo­

gical assets and in vhich confidence could be placed in the rvmpetitiYe open.tion or eia.rltets. 

the long-term benefits or international trade could be realised to the maxilllUlll extent both 

in amount and distribution, but given the systematic biases in access to technology, the 

issues surroUDding corrective measures on trade e.re, t'rolll the developi"'- countries' point 

or vieW", atteapts to deal vith consequences rather than causes or the pro~leins or global 

inequality. 

2.3.2 Methods of TechnologY Acquisition 

Typologies or technology transactions have been established in various vays. Con­

sistent vith the remarks made earlier, three dimensions are described and discussed here: 

(i) the nature or technology transactions; (ii) the industry vhere transactions occur; 

and (iii) the instruments tbroU£h vhich the transactions are errected. 

The nature or technolOQ transactions. Techno~.OID' u knowledge is not transmitted 

through strictly c011111ercial means, e.g. it ma,y nov through scientific exchanges and publi­

cations. 'nle latter ronu may vell have significant impacts even ir they are indirect, on 

not only the decisions made r~garding C0111111ercial transactions, but also on various ~oups' 

cultural perceptions or the meaning and significance or technolo,IG' in a development process. 

Conversely, there are transactions or enormous value in cash-tenu, e.g. internationa.l 

sales or machinery, vhich perhaps embody considerable amounts or technolot:ical knoJ-hov 

yet are not really transfers or knowledge about production. While recognising the impor­

tance or the first sort or rlova, the focus here vill be on coanercial transaction• in 

technology or more direct types; i.e. on turnkey contracts, consultinf, services or various 

kinda, licensing arrange111ents, and DFI involving the transfer or technolog/. 
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~ ~e!~~:l t~ree~old cate~orisation of' tra.~saction~. de..-elo~ in a recent study identi-

( i) ·~imp le direct·· sales of technology vhich consist of outright sales or technolc-

•ical assets and services to unrelated buyer fi?'lllS. ':'hese sales are 111:enerally made by 

ca;:·ital-r:cods producers and e!l{".ineerir11; consultants in ··anr.s le~h" markets. 

(ii) ··rrocess-pack&f':ed~ sales of' technolop,y ..mere complete industrial processes are 

sup~lied alorur vith the correspondinr, preinvestment studies. desi~. COl!B!lissioninp; and con­

struction or plant, start-up of the plant.traininv. or domestic personnel. Generally speakinT,. 

the sellers of these kinds of technoloicy" viE. tend to be consultants vith specific erudneerinp: 

specialities. 11U1.chineey manufllC'~.urers and final product manufacturers. 

(iii) "Project-pacU,,ed"" sales of technology vhere the technolop:y is accompanied not 

only by the associated technical services Just described in (ii) but also by a vhole host of 

additional factors essential for effective COl!B!lercial (and not just technical) operation. 

e.p;. 1111uulgement. finance. product marketin,.:s of outputs. By the same token pro.1ect-packaged 

sales are accOl'lpanied by more direct forms ~f control over the continuing use of ~he tech­

nolo,.y by the seller. This control implies DFI of some sort. 

':'his categorisation,cleiu-ly presented in terms not only of different compositions of 

itc=s which are the subj~ct or transactions. but also in terms of different kinds of sellers. 

has the merit or underlininr: that technolo~ policy. even vhen confined to issues of inter­

r.ational acquisition. cannot be seen only in terms of vhether or not TNCs can be made to 

~ive ur some of their control over DFI or related irstl"Ul!lents of commercial pover (the 

fa~71r~ included in category (iii)). Instead vhat is i~portant to consider is the alter­

native ~nd!llities of acquisition. The categorisation also fits ~ather vell vith the three 

different sources of imperfections outlined in the preceding ~···sections. since specific 

elet".ents of monopoly pover tend to be associated vith (i). (ii) or (iii). Generally speaking. 

one vould suppose that developinp; countries vith greater experience and capabilities in 

technology generation vould be able to operate more in areas (i) and (ii) than vould coun­

tries vith relatively little experience. Similarly, vhcn developing countries themselves 

export technol()fcy' (a matter to be ta!;en up later in this part of the chapter) the/ vould he 

active more in areas (i) and (;i) than in area (iii). Finlt.lly, the categorisation is sensi­

tive to inter-industrial differences because sectors vhere aJvanced te~hnolo1t1 predominates 

vill ter.d to be marked by project-packllf':ed tran1actions. Indeed. such transactions prevail 

in the dealing &l!IOnf, industrialised countries themselves. Certainly, project-pack&fl:ed trans­

actions can vary si~ce vholly-ovned forei~ investments do not offer the same flexibility as 

licensing arrar.gements of Joint ventures. Despite differences vithin project-packaged 

transactions. the category is q1•!llitatively separable from the others because of the ingre­

dients and elements or control e:.-bodied in these tr&nsactions. 

!/ 'l'his poir.t is dravn frOlll Cooper and Hofnnan, 1978, pp. 13-22. 



':'he posit:on or devdoping countrie!' as a vhole ru::J nov be evaluated. 7he bulk of 

empirics..: informltion currently available refers to proJec:t-packat:ed transactions, or to 

simple direct sales of technology or technologically intensive outputs. Even here, the 

indicators or relative positions or developing countrie~ 1re extremely crude, since the 

technological content or transactions is only one component or the value or DFI or sales 

or machinery an'.i transport equiµnent. Tables 2 (2) to ~ (7) attempt to capture sQllle or 

the di~ens~ons or inequalities in tec:~.nological endovments anr. in !lo\r.': or output by pre­

senting data on the global distribution or res~rchers (table 2 (2)), the distribution or 

vorld R + D expenditures (table 2 (3)), a breakdovn or exports or -chinery and transport 

equipment in vorld exports (tables 2 (4) and 2 (5)), along vith ~,;ate values (table 2 (6)) 

and, finally• the direct costs. to DCio: or transfers in tec:hnoloir;y in comparison to ·Jther 

foreign exchange: !lows (table 2 (7)). To S'IBmll?'is~. it can be seer. that DCs possess only 

12.6 per cent or globa' stocks or R + D scientists and engineers, or which 9.4 per cent 

are concentrated in a rev countries or Asia. Furt'lter, IC economies absorb 97 per cent or 

global expenditures on tec:l.nological innovation. In terms or current tlovs, the crude 

indfoators in table 2 (4) shov that DCs account tor only 2.8 to 3.2 per cent of ,1obal 

exports or technology-intensive goods - there a..·e no readily available data for services. 

although there is little reason to suppose the picture vould be much different. The pro­

blem ot technological dependence, a direct result of these inequalities, is sugp;ested by 

the fact (table 2 ( 5)) that about 90 per cent or DC imports of machinery and transport 

equipaent emanate from the !Cs, and only 4.6 to 5.5 per cent cOllle from other DCs. 

Table 2 (2): D~stribution of researchers (R + D scientists and engineers) 81!10!l( major 

regions and per million economic active population, in 1973 

Researchers (R + D scientists and engineers) 

Total J of vorld per mn 
( '000) total ~ 

WORLD Total 2,279 100.0 1,570 

DEV:ll.OPING COURTF!IES 288 12.6 307 

Africa (excl. South Africa 28 1.2 271 
South and Middle America 46 2.0 461 
Asia (excl. Japan) 214 9.4 292 

DEVELOPED COUNTRIES 1,990 87.4 3,871 

Eastern Europe (incl. USSR) 730 32.0 3,958 
Western Europe (incl. Israel, Turkey) 387 17.0 2,441 
North America 548 24.1 5,386 
Other (incl. Japan, Australia) 325 14.::. 4,687 

~: Preliminary data from the World R + D Survey, 1978. Figures are rounded, but per­
centages and other data are calculated vith the moat detailed figures avai!able. 
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:abl.!_ 2 (3): Jistritution of ~orld ~ + D ex~enditures ar.onr. ma.Jar regions and by averae;e 

share of t>ros~ national oroduct and ner economic active person, in 1973 

R + D ExE!nditures 

in mn US ,; or vorld per EAP in % or G!IP at 
~~ total US dollars market erices 

w"ORLD Total 96,418 100.e 66.4 1.97 

DEVELOPWG L'OUlTRIES 2,770 2.9 3.0 0.35 

Africa (excl. ~outh Africa) 298 0.31 2.8 0.34 
South and Middle klerice. 902 0.94 9.0 0.37 
Asia (excl. Japan) 1,571 1,63 2.1 0-3" 

DEVllOPED COU?!TRI~ 93,6118 97.1 182.1 2.29 

Eastern ~ope (incl. USSR) 29,509 30.6 160.0 3.82 
Western Zurope (incl. Israel , Turkey) 21,41R 22.2 135.l 1.55 
3orth .Art~rica 33,716 35.0 331.l 2.35 
Other (incl. Japan, Australia) 9,005 9.3 129.8 1.76 

Source: Preliminary data from the World R + D Sur1rey, 1978. Figures are rounded, but per­
centa,,es and other data are calculated on the most detailed figures available. 

Table 2 (4): Percent!!e share or e~rts or machinerz and trans~rt egui;E!!ent in vorld 
1/ 

exports, 1973-197~ 

Catee;o:rz 1973 1974 1975 1976 

Developed market econoriy countries 86.6 87.2 87.1 R6.9 
USSR 2.9 2.6 2.6 2.6 
Other socialist countries or Eastern Europe 7.6 6.9 7.li 6.9 
Latin America 0.7 0.1 0.7 o.68 
Africa 0.05 0.07 0.02 0.04 
West Asia 0.2 0.2 0.2 0.2 
South and South-East Asia 1.9 2.2 1.8 2.4 
DC Total 2.8 3.2 2.9 3.4 
Socialist countries or Asia 0.06 0.06 0.05 0.07 

Table 2 ( 5): Breakdown of DC imports of JMChinery and transport equiJ1111ent, 1973 - 1976 

Sour~e of DC im~rts 1973 !21!: 1975 1976 

Developed market econolllY' countries 89.2 89.6 90.8 90.3 
USSR 3.5 2.4 2.1 2.1 
Other socialiGt countries or Eastern 1 rope 2.4 2.4 2.4 2.1 
Intra-DC 4.8 5.5 4.6 5.1 
Socialist countries or Asia 0.02 0.02 0.02 0.03 

Source: UN Handbook or International Trade and Developnent Statistics, 1979, Appendix 
table AlO. 

!/ All figures are per cent of regional exports to world exports. 
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Table 2 (6): Network or exports or machineni: and t1·ansport equipment (~!TC 7) ·~ 

Values are expressed in millions or Uf. dollars, f,o,b. 

D~atination Latin America Africa West Asia f:outh + South-
E.~i_a __ 

Origin Year World Value 'f, of Valu, :'- or Value • or Value 
'(. or nc Total " er 

--- -- -- -- ~orld -- _'orl<!_ -- ,-1nrld -- ~.Jorld Vlllu'L .. ~!!'rl.!!_ 

World 1973 164,2flo 10,800 6.57 8,800 :... 35 5,l)lo 3.h2 9,f.70 5,Al:l 35,150 ?l. 11'\ 
1974 205,600 15,470 7,5 11,790 5. 73 (},1150 4. 5() 13,790 6.7 50 , 11.10 ;>:1. 7l 
1975 244,150 19,420 7,95 17,060 f.,9P, 1R,47n 7. 5(. 15,110 r;, l A 7n,41n :->ll, fl1 

Dev loped market 1973 142, 310 9,1100 6.88 A,r)70 5,67 h,701) 3.30 ll, 5110 t:,o ll, 3r.n ?2,r11 
econOlllY count~ies 1974 179,360 13,990 7,79 10,880 6,06 A,16n 4,5h 12 ,100 6. 7'l h5,510 ?5,1R 

1975 212,630 17,590 8.26 15,920 7. 4f\ lli,670 7.R1 n,410 r,,10 61,o;:io in.or. 

Developing countrie~ 1973 4,590 51.0 11. 76 150 1.26 lRO 1.92 7QO 17.?l l • ((;() v .1( 
and territories 1974 6,490 920 14,17 105 l.,(,Q 1100 r>,16 1,150 17. 71 ? ,7'10 11;>,'lfl 

1975 6,f\60 l,020 14.% 450 6,55 510 7,h3 l ,?110 l1\,n1 ~ ,::>l1n 117 .?1 

OPEC 1973 125 10 a.o 9 7.? 55 44,o l"l 15.,. 91 7l1,l1 
1974 200 11 5,5 28 ih.o 115 57,5 9 Ii. 5 lr.o 80,0 
1975 

other DCs 1973 4,160 530 11.0R 140 3.11 125 2.IJ 770 17.26 1,570 15.? 
1974 6,290 910 14.46 275 4. 37 285 4,53 1,150 lll.2R 2 ,(.30 1.1. Pl 
1975 6,8i::o 1,020 14.M i.50 ~.55 510 7,43 l ,;>110 ll'l,07 1.~ho h7,;>~ 

USSR 1973 i.,710 290 6,15 330 7.0 450 9.55 11':.0 3.39 l ,211n ?(,, 3;> 
1974 5,330 365 6.47 250 11,69 111'0 A, 63 lli5 1.09 l ,2Nl 2?.,!lfl 
1975 6,380 1!75 7,44 240 3,76 610 1. 72 1()5 3.05 l. 5;>0 ?1.~:' 

Socialist countries 1973 17,280 445 2.57 5(.0 3.?4 no li.22 300 l,71 2 ,ri50 11,Rr 
of Eastern Europe 1974 19,640 550 2.ll 5(}0 3.0 A Ro 4,hA 400 ?.1 2,11?0 };'. 1? 

1975 24,530 800 3.26 670 ?..71 1 ,2(}0 5,25 415 l,(Q 3,170 l:'>,'l? 

Socialist countries 1973 100 12 12.0 1 CJ 19.0 9 9,0 ho ho,o I) r..o 
or Asia 1974 120 11 9.16 lli 11. (,(, 5 4,16 113 1~.ll,1 10 'I, 31 

1975 130 11 8,41' 15 11.53 7 5.111 4R 1f .• ')2 ll p. i.r 

~: Based on UH Handbook of International Trade and Develop~ent Gt~tistics, 1977. 



:'!l.E_le ? J2.l: :'irect cnsts of transfer of' techr..,lo,,;.· in COl"'Ollrison vi th other relevant 

foreien exchanv,e rlovs or 3eveloninc countries, IO~~ 

F".ovs 

.'1'.Jtflovs 

1. Direct pa'flllents for transfer ~r technolor:v 
(~atents, licenses, knov-hov, trademarks anrl 
~JU1arement and other technical equiJl'lent) 

2. "'echnolou-rele.ted t>8Jllllents: 

(al I~ports (c.i.f.) or ~.achinery and equipment 
(exclurling passen~er vehicles) and of chemicals 

(b) Profit on direct foreir:n investment 
(excludinF. oil-producing countries) 

3. f:ervice paYJl!ents on external public debt 

Total payments in above cateirories 

n' Excludin~ fouth European countries 

~urce: Based on U?JCTAD, 1975, u. 28. 

Value 
(l"illions or 

rlollll!"S) 

1,50'1 

ll'l ,42f) 

1,721 

h,02? 

25,1>63 

rercentar.e 

5.11 

71.~ 

l>.7 

15.7 

100.0 

The nature or the indrstrial sector. Work by UNCTAo!-
1 

has provided some data on the 

industrial distribution or technology sales to developinir countries. The data, based on the 

results of a questionnarie survey, refer to the situation as of end 1970. Table 2 (8) 

summari!les the information ,;rouped according to "modern'". "'traditional'" an.i "other .. mllllu­

facturinir. It vould have been more useful to have a J11Uch finer classification differenti­

atinir betveen hi~h and lov technology processes vithin each industry since there is no firm 

correlation betveen the degree of modernity of an industry and its capacity for innovatior.. 

In the absence of more detailed information, hovever, the present data vill have to suffice. 

The sample shovs that the 14 countries listed nad 57 per cent or the technology con­

tracts in the 1110dern sector, 26 per cent in the traditional sector and 17 per cent in other 

manufacturing. ~ote that the more industrialised countries had a greater share of contracts 

in the modern sector. This may reflect the earlier contention that some movement exists 

tovards transactions vhich are not project-packap;ed in developinf, countries vith greater 

industrial capacities. Moreover, some of these countries 111ay have no need to imuort tech­

nology in sOl'le sectors, since indigenous sources may fUlfil demands. Finally, technology 

frontiers are continually shifting IUld it is by no means impossible or even unlikely that 

some or the so-called traditional sectors vill experience substantial technoloirical changes 

in ruture years, thereby changing the picture radically. 

1/ See UNCTAD, Major Issues Arising from the Transfer of Technology to Developin~ Co•1ntries, 
UN/TD/BIAC.11.'Rev. 2, 1975. 
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f :: ' ~ \ . Contract'..il\l a.-ree~ents on t~e trar.sfer of techr:olon· b•r ::- \~~r sectors of 
a' 

?anufac~urine industry in selected countries. end of l~~ · 

~:umber of Contr3.ctual AereemP.nts ?ercert~e of ~ot~l 

b 
Total manu- !.fodern Traditional Other manu- "..fodern Traditional Other !!lanU-

Ccuntn::- facturing sector~' sector_· ' fact '.ll'in~' sector sector _!'acturinP' _ 

~"PTUS 3(. 7 24 5 lQ t:.7 
Dahomey 25 5 20 20 Bo 
Pakistan 695 209 311 175 3'1 1,5 
Greece 32(; 14~ A9 91 h5 ::>7 
Sri Laaka 79 37 24 18 47 30 
Colombia 353 173 135 45 4Q 1" 
Chile 735 375 (>1)4 olj 51 in 
Brazil 1,579 P,79 242 458 5(, 15 
ArY,entina 342 219 n 5Cl 64 21 
Yugoslavia 692 458 203 31 f.6 29 
Spai~' 2,014 1,344 464 206 fi7 23 
Iran 90 68 13 9 7r; 14 
Rep. of Kore'!:. 221 179 40 2 Ill lA 
India (1,491) (1,491) 

Total (excl. 7,1117 4,099 1,902 I .18r. 57 26 India) 

a' UMCTAD, Major Issues Arising froll1 the Transfer cf Technoloiry to Develllpinir Countries, 
Nev York, UN/TD'B.!AC.11 'Rev. 2, 1975. 

b' Listed in ascending r,rder of the percentage of agreements in the modern sector. 

1!. 

25 
21'1 
:n 
11 
13 
29 
15 

5 
10 
10 
1 

17 

c 1 Includes the folloving mP.nufacturing industrie,: food, tobacco, textiles, ,.1,.+.!':.ii.g, 
leather products, vood products, paper and printing, stones, cl~y ft!ld ,1ass, fabricated 
metal parts. 

Includes the folloving manufacturing industries: cosmetics, rubber ~oods, ferrous 
metals, non-ferrous metals, other manufacturing. 

~ Refers to the annual average number of contract~ concluded in the period 19h4 to 1969. 

Source: UNCTAD, 1975, p. 9. 

~ nature or instruments. It~ be recal~ed that technology, vhere transmitted 

through commercial channels, moves in various forms. These include: 

(a) Capital goods, vhich embody technolop,y in machines. 

(b) Mixtures of sales of capital goods IUld technical services found vhen complete 

processes or plants are purchased. 'While capital goods sales embody technology in the 

engineering s~nse, transaction processes or plants ~ransfer technology in the economic 

sense, by incorporating transactions in human skills as vell as machines. 

(c) At the other end of the spectrum, are sales through technically disembodied 

instruments, by the provision of consultancies and other technical services. 
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'r!' :..:censi~~ is a ~ixture o!" tec-!1nicRlly embodied an~ rlisembodied l'lethods o!" tech-

n~:o.-:y ~cquisition. LicensinF covers products and processes protected by patents: knov-hov 

Jhich is o~ten, though not alvays, related to these patents: and trademarks a.~d similar 

cor;::;ercial instrurients. vhich frequently are to be found in oatent-licensin~ asr et"lents. 

l·"ithout the latter, it may no"t be OO!:sible for sellers to utilisP the other forms of 

license arrangements to derive co11:111ercial benefits. Precis" contractual ~eements may 

tend to be sensitive to the location of market paver fr,r particular industrial technologies. 

Consequently, although any set of industries may rP.veal a simila: quantitative in~idence 

of licensin~ arrangP.111ents, it is quite possible that the mixture or the three sorts of 

licenses ~ill vary substantially. 

( e) DFI. vhere there may be no contractual arrangement for technolo(.Y as such since 

supply and purchase vill oecur automatically (thou.~h in controlled fashion) betveen affi­

liates and present operations of transnational corporate netvorks. In this case, any or 

the preceding instru:nents may be used, althoUfP:h detecting their importance ~Y be quite 

difficult. 

Contractull..l information does not encOll!pass the vhole spectrum or issues that has been 

discussed. Table 2 (9) provides data!/ for a nine country s&111ple on the relationshin or some 

kinds of contractual transfers to the ovnership characteristics of the contracting enter­

prises in technology-purchasing countries. The data indicates that even rorei ...,-ma.1ority 

ovned fil'f!ts import technolov.y thro~h "arms len~h·• type contractual arrangements. 

2.1.3 Terms and Conditior~ of Technology Acquisition 

There are several data problems in assessing the financial costs of technolof'Y trans­

actions. These arise from several factors, some of vhich are: 

The national data is neither consistent nor comprehensive. 

F.ven vhere some fir,ures are provided, it is not possible to separate pay'lllents for 

technology from other capital account flows. 

Besides explicit costs of technoloicy" t1ansfer, there are nlUllerous costs which do 

not apoear in the balance 0f payments due, for exarriple, to transfer orice maniptaations in 

inter-TNC tre.nsactions. Data on transfer price aujustment is frequently partial and inade­

quate to enable compensating calculations to be made. '!'he hidden co~tR, especially those 

which are due to internal transactions of TNCs will Probably persist over time, since TNCs 

will change their accounting practi~es in resnonse to the economic environment in vhich they 

undertake transfers or technoloP',Y, e.g. the problems throvn forth by the destabilisation 

of exchange rates, and tax and tariff rates which may effect technoloiry transactions. Despite 

these problems some empirical observations may be made. 

1/ See tlNCTAD TD/fl/AC.11/Rev. 2, p. 11. 

_j 
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7able 2 (1): Cont~acts involvirut transrer of technolo,.y and ovnership characteristics or 

::!~ contra.:ting enterprises in the technology-receiviIIY. countr/ 

:lumber or Contracts t:>ercent!f:eS 

Enterprises ~ith an Wholly Enterprises vith tUl Wholly eauity that is: nationally equity that is: nationally 
1-fajoritv Minority owned 1-!faority owned 

-===a.I 

a/ 
fg~ tor~i¢1 forei!!! ente!J!rises Total 

!.fa.joritb 
foreign::./ forei5!! enter2rises 

Cyprus 12 11 2 25 48 44 
Colombia 132 35~, 127 ' 294 45 12c: 
Brazil 572 1,007£..' 1,579 3~ 
Sri Lanka 23 33 23 79 29 1:2 
Peru 25 17 , 4~ 89 28 19 I 

Rep. of Korea 28 ~I FJ#f 2"1 13 ~ 

Pakistan 85 58 549 692 12 d 
India 49 169 1.249 1,4(,7 3 12 
Y~slavia 37 655 692 5 

!:_/ In descending order of the proportion of contracts sijpled by majori~y torei1m-ovned 
enterprises. 

b/ 50 per cent or more toreijpl ownership (including wholly torei@ll-owned). 

~I Minoritl• foreign control bas been treated as "vholly national·· in the reply to the 
questionnaire. 

~/ Speeitied as "100 per cent government controlled'' in the reply to the q11estio:maire. 

e 
l.J I 
i;i.~ 
20 
55C I 
117d, 
19=-" 
!l5 
95 

Note: Figures are for the end or 1970. except !or Brazil (1969) and Peru (196R). All datn 
refer to the manufacturing sector only, excludin,~ those c~ntracts not specifYing the 
ownerFhip characteristics of the ente?1'rise conce:-ned. The sample for Peru is very 
small, covering only 25 enterprises in eight industrial branches. 

The most obvious tonas ot payments for the acquisition or technology are ~oyalty fees 

and payments tor imports of cnpital equipment. Estimates of these are available from 

stsndard accoll!lting sources of the industrial countries and to a lesser !!xte'"lt, frOl'I sources 

in DCs. Jn the UN system, estimates have been made by tr.VCTAD, based on questionnaire 

responses and on balance of payment.s data; UNIOO had also conducted a compilation for some 

DCs in connection vith it~ Technological Information Exchange System (TIES); finally, the 

UNCTC in its publication"Transnational Corpor:itions in World Development: A Re-F.xamination" 

provides estimates for pay111ents for the mid-1970s. Tables 2 (10) and 2 (11) reproduce the 

UN Centre tor Transnational Corporations and UNCTAD computations, as they are the most 

recent available. 

Table 2 (10): P!lllll!nts or royalties and tees by selected developing eountrieu, H~est 

available year 

Payments of royalties and fees 

Millions or Percentage 
Country .!!!!:. dollars of exports 

Argentina 1974 101 2.56 
Brazil 1976 272 2.68 
Chile 1972 17 1.98 
Colombia 1975 l7 1.16 
Mexico 1971 167 11.11 
Trinidad and Tobago 1975 18 1.02 
Indi&!/ 1973 24 0.81 

!:_/ Fiscal year ending 31 March. 

Source: UN Centre on Transnational Corporations, 1978, p. 280. 
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For ::Cs. ~ co~~arative state!!lent can be obtained rro~ the sample presented in table 2 (10). 

For ':h'!se c;:i:mtries. if they constitute a re;iresentative sar.iple of' Des. then it could be con­

c~udei that direct ?a:n::ents for transfer of technolOeY tyPically vary f"rom ~~cveen 0.q to 

~. 7 ;.er cent of the value of eXJJorts. ':'he outstanding exar.iole is ~exico vhere technolC>f.:Y 

tranfer p:i,:.-r:ents ~ere equivalent to 11.l per cent ~f the ~ue of total exports. 

':'he data for res. vhich is also derived from the CTC source~ is a bit more comprehen­

sive. Tvo observations need to be made. First as can be seen in table (11). in any given 

year. only a minority of !Cs seem to be net exporters of technology, vhich indicate that 

substantial flovs of technology take place on an intra-IC basis. Secondly, the averar.e 

annual 17TOvth rates of receipts vere hiv.hest for Frar.~e (83~ for 1971 to 1974), Japan (67% 

over 1971 to 1976) and the US (34:;.' over 1971 to 1976). These dirferentials in grat:th rates 

should not be overly emphasised due to the vide dispersions in the initial positions of these 

countries, however, they do sugeest a relative videnilllt or the sources of technolo,.y supply, 

even in the OECD countries. 

The institutional patterns of IC transactions are reflected to some ~xtent by the pay­

ment3 and receipts of royalties and fees. The CTC provides data!./ for the t"l.ovs under these 

heads for the US, Britain and Germany, and classifies them in accordance vith flovs on intra­

affiliate basis and transactions among non-affiliated firms. The present discussion dravs on 

only the US and German exar.tples - the British data being noncomparable - in order to provide 

representative examples. Thus, for the US receipts of royalties and fees from affiliates of 

US corporations vere 751 of global reciepts in 1971, and by 1976, this proportion vent up 

to over R01.. For Germany, the equivalent figures vent frOlll 4.6~ in 1971 to 5.1r. in 1975. 

On the payments side, for th~ ·~. the ratio cf payments to affiliated firms vas 49~ in 1971, 

and it increasec to 59% ill 1976, and for Germany these ratios vere 49.2~ and 67 .4~ in 1971 

and 1975 respectively. 

The preceedin~ data are for trade between the !Cs in question and the rest of the vorld. 

There is no compilation for intra-IC transaction~ and those between !Cs and DCs. Data from 

the US for 1975 shovs that the share of DCs in receipts from the sale of license technology 

in the manufscturing sector vas 10% in 1975, and 9Z in 1976: the corresponding shares for 

royalties and fees vere 8% and 7%, and for other payments, i.e. manap;ement fees, service 

charges, etc. 17~ and 14:'.'. On 11. geographical basis Latin Ar.!erica accounted for nearly "11)~ 

of these receipts vith ~exico alone accounting for 42~. The chemical sector is particularly 

important in the Latin American case, compared to a relatively lov share, in contrast to 

other regions of the Third World, of payments for machinery and transport equipment. The 

shares for Africa and the Middle East are belov 10% and for Asia, excluding the ~iddle East, 

about 23~. 

!_/ UN CTC, op.cit., pp. 278-280. 
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Table 2 (11): Receipts and P!Y!l!ents ot royalties and tees, selected developed countries,.!!/ 'I 

~ 
l97l - 1976 (millions of dollars) " 

·~ 
1971 1972 1973 

Country Receipts Pa..vments Balance ~eceipts Payments Ralan~ Receipts Pt\Yl!lents nalance 
Uni~ed States 2,545 241 + 2,304 2,170 294 + 2,476 3,225 385 + 2,n4o 
France 397 466 - 69 583 587 - 4 845 743 + 10? 
United Kingdom 358 300 + 58 416 345 + 71 494 392 + 102 
FRO 156 425 - 269 211 494 - 283 223 619 - 396 
Belgl'lm - 129 169 40 150 212 - 62 206 248 - 42 Lux•bourg 
Ketherlanda 105 117 - 12 104 153 - 49 14?. 191 - li9 
Sveden 75E./ 218£/ - 143 84 226 - 142 112 283 - 176 
Japan 60 488 - 428 74 572 - 498 68 715 - 627 
Italy 115 329 - 214 89 259 - 170 91 304 - 207 
Canada!?/ 60 327 - 267 . .. ... . .. 94 500 - 406 
Spain ... . .. . .. .. . . .. . .. 29 2E1 - 232 
Rev Zealand 15 9 + 4 13 13 ... 16 17 - 1 
Austria 6 33 - 25 8 41 - 33 8 h8 - 40 
Australia 1 73 - 66 5 67 - 62 6 ) 07 - 101 

1974 m2 !21§. 
Receipts Payments Balance Recei2ts P!Y!!!ents Balance Receipts Pa.Q!!ents Balance 

United States 3.,821 346 + 3,475 4,302 480 + 3,822 4,366 468 + 3,895 
France 991 821 + 170 ... ... . .. 
United !Cingdom 574 465 + 109 610 530 + 60 
FRO 275 670 - 395 324 834 - 510 '304 806 - 502 
Belgi\111 - 224 343 - 119 Luxembourg 
Netherlands 161 23'r - 76 
Sweden 115 395 - 280 204 517 - 313 l '(5 620 - hh5 
Japan 1.13 718 - 605 ll'il 712 - 551 
Italy 107 280 - 173 
Canada~~/ ... ... . .. 
Spain 36 314 - 278 50 301 - 251 61 467 - 406 
Rev Zealand 24 14 + 10 25 20 + 5 20 23 - 3 
Austria 12 65 - 53 .. . ... 
Austra.'..ia 7 95 - 88 12 98 - 86 

!/ Ranked in desc~~~ing order ot maenitude ot receipts in 1974. 

~I Figures tor !Oil refer to 1969, taken from a special survey done in the same year. 

s./ For technical assistance including other items, separate figure not available 

Source: Transnational Corporations in World Development: A Re-Examination, UN Publication, 1978, No, E.70.II.A.5, p, 275. 
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':°:"lus. there llre !'our s~ary points which cRn be made frOI"! this brier consideration of 

the iirect cvsts of' technoloP;Y transrer. First, ~.a.jor shares of technolo,.y transactions take 

t·lllco: or. an intra-corporate basis. gecond, there is a considerable concentration in the 

sot&rees or supply in the OECD group, vith the us. the European Economic C011111unity countries 

(especially !"ranee and Germany/ and JaplUl bein~ the major suppliers, and the latter three 

p;ro·.ri nl' faster than the former. Third. most technolop:y rlovs take place vi thin the I Cs, 

vith !>Cs as a whole acco1:.1tinp; ror not more than 10 per cent, as the crude indicators sur..gest. 

Finally, even vithin Dl:s there is a high concentration or recipients both on cross-regional 

basis. and on intra-regional basis. About six DCs vould probably account ror more than 

half the value or total IC - nc novs. Eavirur; -de these obserYations and analytic con­

clusions on the direet cost~ or technolof".Y transfers, it is immediately relevant to consider 

indirect costs involved vithin the process or transacting technology purchases. 

Indirect costs or technology transfer include costs viewed t'roll the social perspective, 

e.g. the dirrerences in prices which are generated vithin the constraints or specif! insti­

tutional and leiral f'ramevorks as compared to competitive valuations. Here, in addition to 

recorded data problems, there are several conceptual difficulties in aeasuremen~. since 

competitive market reference prices are often not available io1 ,u:poses of comparison. 

These difficulties do not, hovever, negate the il!lportance or the value of taking such 

costs into consideration. At the s11111e time, the discussion has, necessarily, to be sketchy, 

since ~he impact on DCs of a plethora of issues, such as restrictive business practices, 

t.he extent of increase in degrees of 1110nopoly as a result of the entry of TNCs, and the loss 

of control by domestic economic actors, has yet to be evaluated fully. The ensuing dis­

cussion dravs analytic points from empirical vork by UNCTAD on the issue of restrictive 

business practices and the policies vhich have been developed to contain them. 

Tables 2 (12) and 2 (13) indicate tha range of restrictive business practices faced 

by DCs in their technology acq .. lisi tion via TNCs and some policy responses. This statement 

merely indicates the range and frequency of particular problems, baaed on a sample of 

respondent Des. This type of cataloY,Uing does not, by itself, de1110nstrate the impacts of 

the contractual restrictions involved. Taken as a vhole, such restrictive conditions 

impinge on the possibilities of export of ~ufactures from Des, the degree of competition 

in domestic -rkets and certain possible dyn11111ic effects cf technology transfers. This 

observed, it is also important to note that prohibition of such contractual arrangements is 

only a necessary, and by no means sufficient, condition for the elimination of the effects 

of restri~tive business practices. To take an elementary example, the elimination of 

expon restriction clauses vill not result in aut0111atic increases of DC' exports; the 

barriers to entry problems are too f11111iliar to repete here. Perhap1 of more significance, 

and less i11111ediately apparent, i1 the :possibility that 1ome of the1e re1trictive clause• llUl1' 

have been uaed in the negotiation proce1s aa trade-off• against higher ~oyaltie1 and fee1. 

To treat the problems of re1trictive busines1 practice• aa merely legal i11ae1 vould i~ore 

the various compensatory responaes by technology suppliers, vho can use different 1trate­

gies in -intaining their economic rents. 
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7able ~ (12): Pattern of licitations on aecess to technology by develonin~ countries 

TrP! of limit11.tion 

-I'ied purchases of imported inputs, equip­
cent and spare parts 

Restrictions of exports (total prohi­
bition, partial limitations, geogra­
phical constraints) 

Requirements of guarantees against changes 
in taxes, tariffs and exchanp;e rates 
arrecting profits, royalties and remittances 

Limitations or competing supplies by: 

(a) 

(b) 

restriction on c0111peting imports 

preventing competition for local 
resources 

(c) obtaining local patents to eliminate 
competitors 

Constraints limiting the dynamic errects or 
the transfer 

(a) excessive use or expatriate personnel 

(b) discouragement or the development of 
local technical and research and the 
developnent capabilities 

Source: UNCTAD, 1975, p. 15. 

Replies as to vhether the country raced Ult' 

soecified limit11.tion 

'!es 

Ar,entina, Chile, 
Cyprus, Ecuador, freece, 
Iran, Malta, 1-fexico, 
ffi~eria, Pakistan, Peru, 
Sri Lanka, Turkey 

Argentina, Chile, 
Cyprus, Ecuador, Greece, 
Iran, ~-falta, ~!exico, 
Hip;eria, Pakistan, Peru, 
Sri Lanka, Turkey 

Cyprus, ITip:eria, Turkey 

Cyprus, Greece, Mexico, 
Nip;eria, Peru 

Greece, mu ta, '·fexico 

lcuador, Malta, Niveria 

Arp:entina, mu.ta, 
Mexico, Nigeria, Peru, 
Turkey 

Argentina, Ecuador, 
Greece, Malta, Mexico, 
Nigeria, Turkey 

~o 

~epublic of Korea 

!'.°inp;apore 

Greece, Iran, '-'alta, 
~exico, ~ingapore 

Iran, ll'.alta, Pakistan, 
Rep. of Korea, Sin,;11.­
pore, Turkey 

Iran, !'!ireria, Pakistan. 
Rep. of Korea, Singapore 

Sinp:apore 

Table 2 (13): Principa1 issues in regulatory practices or selected countries concerning 

imports and use or technology 

Principa1 Issues 

I. Limitations on field or aetivity and 
ownership by external enterprises 

1. 

2. 

3. 

4. 

Exclusion or some areas or the econQlllY 
from direct foreign investments 

Nationalisation in some areas or this 
econOllG' 

Promotion or Joint venture arrangements 

Acquisition or control or national 
enterprises by foreigners 

5, Guarantees given by investor's country 
in cases or nationalisation, expro­
priation or other measures adopted in 
receiring country 

Countries 

Algeria, Argentina, India, Indonesia, :'.P.xico, 
Sri Lanka, Andean Pact countries, Portugal 

Algeria, Chile, Guinea, Guyana, Iraq, Libyan 
Arab Republic, Syria, United Republic of 
Tanzania, Venezuela 

Argentina, India, Indonesia, Mexico, Afghan;stan, 
Yugoslavia, Andean Pact countries, F.un,;ary, 
Romania 

Argentina, India, Mexico, Andean Pact countries, 
Canada 

Australia, Canada, Den111&rk, FRG, Japan, Nether­
lands, Rorway, Portugal, SVeden, Switzerland, 
United States or Allerica 
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~able 2 (13) continuee 

Pri~ci~al Issues 

II. Policies on controlling costs 

tJ. Ceiling on re!!:ittance arisin,; from 
foreign direct invest:i:ents 

7. CeilinT. on remittance of royalties 

8. Lil!litations regarding pay111ent or 
royalties betveen subsidiary and 
parent company 

Algeria~ Argentina, Brazil, India, Paraguay, 
Andean Pact countries 

Arp;entina, l'lrazil • India 

Rra:til, India, Andean Pact countries 

9. 7echnological contributions entitled Andean Puct countries 
only to royalties and cannot be re-
gistered as capital contributions 

10. Control on payments tor unused patents Andean Pact countries 

11. Control on package licensing Japan, FRG, Spain, USA 

12. Control on the pqaent of royalties Mexico, Spain 
during the entire duration of manufac-
ture of a product, or the application 
of the process involved vitbout any 
specification of time or excessively 
lon.v, terms of enforcement 

13. Control on price fixiDfl: practices Japan, Spain, USA, Anr;entina, Mexico, Andean 
Pact countries 

14. Control on excessive prices of tech- Spain, Argentina, Mexico 
no logy 

15. Control on improper or discriminatory United States of America 
royalties 

III. Abusive practices either de~ed ~o be 
illegal or othervise controlled 

(a) Territorial restrictions on exports 

16. Territorial restrictions Oil exports 

(b) Restrictions on purchases, output 
or sales 

11. 

18. 
19. 

On sources of supply of rav materials, 
spare parts, intermediate products, 
capital goods and/or competing tech­
no] ·)gies 

On patteTD or production 

On sales and/or distribution 

(c) Post-expiration effects 

Japan, Spain, Argentina, Brazil, '!exico, Andean 
Pact countries 

Japan, Spain, Argentina, Brazil, Mexico, Andean 
Pact countries 

Aastralia, Ireland, Japan, Nev Zealand, Spain, 
United Kingdom, USA, European F.conomic Community, 
Argentina, Brazil, India, Mexico, Malawi, Zambia, 
Andean Pact countries 

Japan, Sapin, Mexico, Andean Pact countries 

Japan, SJ>"in, USA, Brazil, Mexico, Andean Pact 
countries 

20. Limitations on or ~t for the use 'fev Zealand, Spain, United Kingdom, USA, India, 
of a patented invention even after the Malawi, ZulDia 
patent bas expired 

21. Limitations on or payaent for the use Spain 
or related knov-bov nen after the 
agreement has expired 

(d) Limitations atfecti::g the dynamic 
effects of the transfer 

22. Control on the purchase or tecbnoloo Spain, Argentina, India, Mexico 
alreaq available in the country 
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?rincioal :ssues 

23. Lioitations on ~i~ld or use 

2~. To use statr-d~signated by th~ 
supplier 

25. Grant-back pro'lrisions 

26. Limitations imposed on the manage­
ment or the recipient enterprise 

27. Limit.-tions imposed on the aanage­
me!lt or technol'!lgical deYelo~nt 
or the recipient enterpriso? 

25. iot to contest Yalidity or patents 

29. Authentic text or contract. in 
foreign language 

IV. Patent policies 

30. 

31. 

32. 

33. 

Patent protected provided they are 
in the social interest 

Patents granted, as a general policy, 
to ensure that nev inYentions are 
worked in the country 

Compulsory licences, revocation or 
expropriation or patents are recop;­
nised for res.sons other than non­
vorking 

Re~ations on eBployee's in-rentions 

P.~congition or inYentors' cer+:ricates 
notvithstanding the e;rant or f.&tents 

v. Promotion or national technological 
capabilities 

35, 

36. 

37. 

38. 

VI. 

39. 

Incentives to eJq:Ort-oriented acti­
vities 

Provision regarding training or 
national personnel in foreign collabo­
rat~on agreements 

Preferential schemes for national 
supply or ,,oods and/or sErvices rl'Olll 
national sources 

Measures to facilitate absorption and 
dirrusion or foreign technology and 
aevelopment or indigenous technology 

Se~tlement or disputes 

Specific reference in recent regula­
tions to national Jurisdiction 

Countries 

~nited States or Anerica 

·~ex.1.co. An.;iean Pact countries 

Japan, ~pain, lffiA, Are;entina, Prazil, ~xico. 
Andean Pact countries 

Spain. !.fexico 

Spain, Mexico 

United States of Allerica 

SJ>ain. Mexico 

Canada, India 

Austria, Canada, Denmark, France, Finland, FRG, 
Ireland, !forvay, ~en. USA, Czechoslovakia, 
Hungary, Poland, Romania, Soviet Union, Algeria, 
Brazil, Colombia, India, Iraq, Israel, !igeria, 
Peru 

Demnark, F; nland, FRG • 1'orvay, ~eden 

Bulp;aria, Czechosl?vakia, German Democratic 
Republic, Poland, Romania, Soviet Union, Algeria 

Algeria, Argentina, Brazil, India, !fexico, Philip­
pines, Rep. of Vietnam, Sri Lanka, Yugoslavir., 
ROll&Dia 

Algeria, Argentina, Central African Republic, 
Egypt, Gabon, Ghana, India, Indonesia, Kenya, 
Liberia, Libyan Arab Republic, Mada,:ascar, 
Nir,eria, Philippines, Soinlllia, Up;anda 

A?p;entina, Gabon, India, Andean Pact countries 

Brazil, India, Peru, Republic or Korea 

Argentina, Pfexico, Andean Pact countries 

Source: UlfCTAD, 'lbe Possibility and Feasibility on an InteJ'll&tional Code of r.onduct on the 
Transfer or Technology, TD/B/AC.11/22, 1974. 
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~rJ~ t~~s~ ~~servations, it !'ollo~-s thclt re~orms of the le~al and institutional rrame­

._.".lr;.-. C!'.!". t'l.c!<.:e or.l:r one par.. of the veaknesses in the ;>resent system as described earlier. 

7'-e s~;:ly 0!' ir.~or?:atior. and the increase in bar~ainine; strenp,th for developing countries 

should 'l.ls:i be a :!!a,!or objective o!' multilaters.l measures (as vell as national 111easures) 

vhica cc not necessarily involve only industrialised countries. Thus the idea of sub­

recional an<! reyional technology centres amo~ developi~ countries has been actively pro­

:::oted for sever3.l years by U:.C':'AD and had led to the crel\tion or thrtt such centres. m:IOO 

itself is quickly developing its scheme for international co-operation among devel~ping 

countries re~arding information exchanges in technology.!/ The Centre for Industrial !levelop­

ment (CID) 02erates vithin similar broad lines and aims at increasing the degree of te,hnical 

co-o?eration betveen the EEC and the African, Caribbean and Pacific countries associated vith 

it - acting within the frl\lllevork established under the Lome Convention - is currently 

exercisi~ an ira!JOrtant role in reg&r\! to disseminat~on as vell as sharin,; of information on 

available technologies among the countries mentioned above.g_' At a 1110re limited level, the 

C'll!llllOnwealth ~ecretariat assists some of the lllf!l:lber governments in their negotiations vith 

technoloior sellers. 

FinallJ, it is vorth emphasising that the experience of the socialist countries of 

F.a.stern L'ltrope in their purchases of technology via production-sharing arrangements may be 

valuable in ~~dicating the way of eliminating restrictiv~ clauses and providing bargaining 

fo!Tlulae. Th.is far, no formal. mechaniSlll exists vhich can transfer this experience and 

knovledge to ::lCs; here again, international institutions may be of SCll!e help. 

The remarks above Justify the consider'l.tion or an international organisation vhose 

task would be to increase progressively or mobilise technical :a-operation among the various 

countries of the UN system, in order to abolish barriers that still exist. l'ovever, to 

obtain a aore accurate picture about the shape of the device(s: that would be necessary, 

three different avenues might be considered. First, current R + D rl'!Orientation~ may be 

due to DC potentialities to increase their technological capacities rather than Just their 

scientific knovledge. Second, a clear picture of some ~emi-hidden market possibilities may 

be provided by socialist countries. Third, this section vill review some recent DC flows 

involving the framework of technology itself. 

!/ This reference is to ~he UNIOO TIES scheme. 

?_/ The CID has been set up to implement Title III of the Lome Convention. It is super­
vised by a CoDD11ittee on Industrial Co-opel'ation with 11 members from the EEC and 17 from 
the ACP committee. An Advisory Coaaittee of persons vith industrial experience pro-
vides for direct contacts vith industry. The obJectiv~• of the Centre include the follow­
ing: (a) to facilitate the transfer or technology to the ACP states for researcn; (b) 
to promote the adaptation of such technology to their specific conditions and needs, 
e.g. by expanding the capacity or the ACP states for research; (c) to adapt technology; 
and (d) for training in industrial skills at all levels in these states. Inquirie~ and 
information processed by the :ID coaies both froai F.EC firms offerinF knov-hov or nev 
equipment embodying nev tecru1~logy and from ACP firms requesting information on re~ent 
technology 1&11d equipment embodying it for spe~iric production processes. The basic 
budp;et of the CID is provided by the European J)evelopment Fund (EDF) but this modest 
direct allocation from the EDF to the DCs is supplemented by technolo~ically oriented 
action in connection with the various industrial projects financed by the EDF in the 
individual ACP countries. See, Industrial Co-operation and the Lom' Convention. 
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2.3.L ':'?le ?otentialities free 1ortn'~outh Flovs 

Much or the preceeding discus:;ion has concerned the inequitil's IUld probl!!l!'s of the 

:fortl>f-outh !lovs or technology. !:"-ection 2.3.2 attern .. ted to provide a."l indicator of the 

location or technological potentials in its st~tistical and descriptive discllSsion. ~'hat 

need~ to be focussed on is the a\11';1'1entation of DC technolorical potentials via the transfer 

'.Jf technological capacities fron the North to t!le South. Within the contemporary insti­

tutional context of the vorld economy, this vould mean the reloca~ion of P. +~and technolor;y 

commerci:tl.ising rarilities controlled by T?l'Cs. 

Tiie relevance of the ensuing analysis cannot be overemphasised. !fote has already been 

made of the extent of concentration of R + D expenditure, both betveen the industri...J.iserl 

countries and DCs and vithin th~ IC group. ':'his conc~ntration is reflected by the fact 

that the US and USSR together account for 58 pP.r cent of ~lobal P. + D expenditures. ~'hen 

ve add the R + D expenditures of just four more countries, i.e. Japan, the Federal Republic 

of Germany, the United !'".ingdom and France, the proportion of vorld !' + D er,ienditures 

accounted for by these countries is increased to 83 per cent. So, in the context of P + D 

relocation the US stands as the 111<>st important cotmtry; and in the US, the most important 

agent is the TNC, in viev of the elements of control that have been stressed !'!ere and else­

vhere in the literature. 

The current position is indicated by a recent survey of 444 US-based T!TCs vhich con­

trol about 75 per cent of US industrial R + D. Table 2 (14) presents data on the ~eo­

graphical distribution and affiliate spending patterns of these corporations, in selected 

years over the period 1966-1975. The data are important in tvo respects. First, there 

vere relatively higher gra.lth rates in R + D generated by foreign affiliates, as compared 

to the domestic growth rates of these TNCs, and the growth rates of total US-based R + D, 

in the earlier period. Irovever, this situation vas later reversed. Second, all the over­

seas R ... D as proportion of total Transnational Corporate R + D stands at around 7 per cent. 

The pattern of concentration os o~erseas R + D is indicated in table 2 (15). It can be 

~een that 82.5 per cer.t of these expenditures vere concentrated in eight countries (seven 

EEC countrie9 plus Canada) and 7. 9 per cent allocated over the "rest of the vorld '•, vhich 

includes Asia, Africa, Latin America (excluding Brazil and Argentina) and the other Puro­

pean countries, not included in this listing. It vould not be conjectural to sugr,est that 

the potentials for R + D "relocation" are fairly narrov, given the possibility that only 

3.5 to 5 per cent of total THC expenditures under this head vere allocated to the vhole of 

the Third World. 

At another level, much debate, o~en reflected in Ul'f resolutions pertaining to in­

dust.rial relocation suggests that patterns of growth would change markedly if the ma,Jor 

corporations vere prepared to relocate technological and ~cientific activities. Before 

blanket proposals and attempts at providing incentives materialise, some consideratio~ 

should be devoted to tbe motives vhich TR'Cs may have in such relocation. The broad con­

sideration• which detenalne R + D location seem to be: (i) material as vell as manrover 
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c?sts~ (ii: t~e internlll econ0t:1ies or dis-economies to the firrt, rrom sourcing technolo­

?ical ir.;uts fro~ 1ifferent locations. for inter-;rated ~arketinp; netvorks; (iii) le~lll 

~~1 institutionnl ?rotection vhich vill enable the prese;-vation of industrial secrecy; 

and (iv) the inf?"astruct1.1re r.rovided in a country for supportillf?: R + D activities. 

~~t:e 2 (14): R + ~ eirpenditures by foreign affiliates of US coc:panies, domestic R + D by 

their parent cocipanies, and all industrial R + D in the United States, 

selected years, 1966 - 1975 

Performer of ;; + D 1966 1971 1972 !211 1975 
p + ;) expenditures (in ~illions or ~) 

l. Foreign affiliates of US companil'!s 537 l,o63 1,212 l,24o!I l,33i!?/ 
.., 
~. U~ parent companies 11,597 14 .352 15,394 15,76~1 17,24~1 

3. All US industries 15,54fl 18,31h 19,521£' 20,45rfil 

Average annual increases (:;) from 
precedinp year 

4. Foreign affiliates of US companies 14.7 14.o 2.3 3.7!! 

5. US parent companies 4.4 7.3 2.4 L..(i!!' 

6. All US industries 2.3 6.6 Ii .8 

R + D of foreign affiliates as~ 

1. Total R + D genera~ed by companies 4.4 6.9 7.3 7.3 7.2 in sample 

8. R + D of all US industries 3.4 5.8 6.2 6.1 

!!./ Based on budgeted R + D expenditure in Conference Board survey. 

!!_/ Based on projected R + D expenditures in 1972 prices reported in Conference Board 
survey. 

£/ Preliminary. 

Af Estima,;ed by llSF. 

'!._/ Based on change between 1972 and 1975. 

~: Based on the Conference Board Survey. 

What might be the costs and benefits in developing countries or such relocation of 

~ + D? Ir R + D is directed towards local production and marketin~. then more appropriate 

products and processes might be introduced into local markets. This is by no means ~ 

guaranteed outcome, since the innovative activity might be directed tovards markets vhich 

are not directly related to the requirements or the majority or the DC population vith its 

vealt purchasing power. In terms or benefits, the loclll R + D activity vill generally provide 

employment to technical and scientific manpower fran the count..-y concerned. Wheth~r or 

not this repres~ts a significant gain depends on whether such manpower is beinR provided 

vith tasks which it vould not otherwise h'lve been able to ,erro:na or whether it is being 

diverted t'roll other, perhaps more uaetul, tasks. A third pouibly advantageoua consider­

ation is that local enterprises may be stimulated tc. en~e in more technolocial Harch iand 

researc:h, and may be able to benefit rrom the spinoffs of skills acquired by local man­

power employed by the me •. 



':'able ;: ( 15) : Coun~.ry distribution of' estiin.ated total of" ? + D abroad, by lJf-bnse.i 

companies; selected years 1966 - 1075 

Percentage distribution 

Country 1966 1971 1?72 1973 

Canada 22.2 11'.4 14.] 12.0 

Comnon Market (38.9) (49.1) (50.1) c10.n~/ 
Gen:iany 22.] 30.9 30.5 32. 3 
France 9.1 7.3 8.2 ll.'1 
Belgium 3.2 3.4 3.5 3.5 
Italy 2.6 4.9 5.0 4.2 
:ietherlands 1.6 2.6 2.9 3.1 
United Kingdom 24.2 18.7 18.5 19.2 

Svitzerland 1.1 1.6 1.8 1.8 

Brazil 0.7 2.1 2.6 2.8 

Argentina 1.1 o.B 0.7 0.8 

Japan o.6 o.6 O.? 1.2 

Australia and llev Zealand 4.1 3.8 ].6 3.6 

Rest or the World 6.9 7.0 7.5 7.2 
T<mU)J 100.0 100.0 100.0 100.0 

Total amount in mi!lions or dollars 537 1,063 1,212 1,240 

1975 

13.l 
I 

(69.4 )~' 

29.9 
e.1 
3.5 
C.1 
3 .'l 

18.8 

2.0 

2.9 

o.6 

0.7 

3.7 

1.6 

100.0 

1,331 

':!_/ Excluding Ireland and Denmark and incluuing the United Kingdom. These three countries 
joined the Common Market in 1973. 

~ Due to rounding, rigures.may not add up to lOOf-. 

Source: Based on the Conrerence Board Survey. 

The local establishment of R + D activities may not be very satisractory if it is used 

as an antenna vith which to monitor promising research bein~ conducted by local enterprises, 

or if TNCs try to internalise all of the benefits of R + D rather than diffusing them throup;h 

the local productive system. As alvays, the main consideration is the degree to vhich 

locally conducted TNC technological innovation is successful in creating stronger and more 

u~eful linkages vith the domestic system. 

Where research is conducted locally, but th~ objectives or the resear~h are not directed 

to either the resources of the requirements or local markets, then the only benefits can be 

in terms or possible externalities. Those externalities have been mentioned in precedin~ 

paragraphs. Similarly, the costs vill tend to be those or the onportunity-cost typ~. vhere 

skilled manpover is used. Finally, there can be little dou~t that local technological 

development may be significantly influenced thrcll{l,'h the attraction or foreign R + D ,just as 

much as happens as a reault or the importation of foreign technologJ via DFI or licensing 

agreements. At the broadest level, it is sup;gested that there should be inherent selectivity 

exercised by DC governments in their attempts at attracting TNC R + D activities. 
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;:_c.••1isit.io:: ~f ':'ec!mobr;r fror.i ::-acialist Countries of Fastern Eu~ 

!-"or the ;iast three ~ecajes • the social is~- countries of !'Astern F.urope have been 

ca~ntle of transferrin~ their technolo~ical knowled.~e to the rest of the world, prinarily 

:Cecau:;e of lo:ig records of technological achiever.tents ste::ir.iini::; from their ability to imple­

r.en: industrial planninr, and also to follow adequate strate~ies which have, as a result, 

lej these countries to a :naxioisation of their technolo~ical development. ':':le majority of 

the countries fron the socialist bloc vas relatively backvard semi-industrial countries until 

the end of the ~econd World War. A~er this period. the centrally planned economies of 

~astern FuropP becan to acquire advanced technoloF,ies from other countries in order to 

deve~~~ and adapt theo in accordance with the char~cteristics of their economic and social 

s3•ster.:3. ':'hese practices have helped these countries to acquire great experience. Since 

sone 0f the present needs of the developing countries resemble those felt by the socialist 

countries of Eastern Europe some thirty years ago (to claim that these necessities were 

identical would be too simplistic). the accumulated technological knowledge of the socialist 

countries may be utilised oy Des as another and less traditional source of supply of tech­

nolo~. As a consequence. the choice of sources and ter!llS of purchase - in other words, 

the transparency of the existing market in which technological transactions take place -

will have been aUF,lllented for the developing countries. ~oreover, and also in accordance 

with the appro~ch followed in this chapter. through this approach the always COl'!Plicated 

and frequently thorny question of DFI may somewhat be reduced, if technologies are pur­

chased increasingly from the socialist countries of F.astern Europe instead from TNCs. 

whose approaches to technology transfers to DCs differ alJnost diametrically from those of 

the socialist countries. The latter may help achieve some of the DC aims involving the 

acquisition of relevant technologies, namely: to increase domestic employment for their 

population; to accumulate capital; to be at or at least close to the technolor,ical 

fron~ier in order to be able to augment the volume of exports; and finally to educate 

wo~kers so that a ~rowing supply of skilled J11&11power may eventually improve the techno-

lo~i cal and economic capabilities of the developing country in question. 

C~-operation betveen socialist countries of Eastern Europe and developing countries 

in the transfer of technology has been basically carried Jut through inter(,overnmental 

agreements concerning various fields like scientific and technical co-operation (e.p,. 

exchance of technical documentation, supply of enr,ineering designs, exchange of scien-

tific delegations), trade and payment~ and agreement related to economic co-operation (vhere 

technolor,y can be embodied in the machinery and equipment or transferred via designs, 

technical assistance to establish the nev plant). These agreements are concluded betveen 

the p,overnments of the socialirt countries of F.astern Europe and the public sector of the 

developing economies. The philosophy that accompanies these agreements is based on the 

belief by the governments of the centrally planned economies that the state sector of DCs 

vill make better use of the technological knovledp,e trllllsferred and to thus build the 

pillars for a most efficient vay to transform the economic and social structures of the 

latter's economies. 
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':':~e i~tergovernr:ents! l!Freenents of this type betveen the socislist countries of 

~ast~rn r.~o~e anG the develorin~ countries nuc:~er: ~ul~aria 25; C~echoslovaki~ 1~; 

';er.::an '.)en:ocrati<.: ?erubli:: 1 ~; i:unp-ar.r L::; ?olanci :::.? ; an<! t:te :;~;~ l" . .1_' 7urthel"l!ore, 

t:i.is sort •)f ~reemer1t is g11.ininp- gound over the traditiontl one, "'hich vas r:air:l:; cor:­

::erned vith que.ntitative increases in ':.rade betveer: :lCs an.i ':.he socialist countries of 

!:astern =.urope.~ 

"'hoUFh the bilateral intergovertll".ental agree!!'.ents as descrihed a~ove are by rar the 

Freatt>t avenue for technolo~ical co-operation between the socialist countries and ~s. 

some recent trends seek more multilateral arran;ements. fince 1~75, throwr:h the Council 

!"or '·!utual Econ0r.tic Assistance (~!EA)).' these socilllist countries of Fast em furoue 

negotiated l!!Ultilateral e~onomic. scientific and technical co-operation 'l,fO"eer:ents vith 

some ::X:s. These arrangements have develoued into a tripartite industrial co-operation 

scheme, in vhich partners from not just socialist countries, but 11.lso ~ develoned-
• • !;.' 

~arket-economy countri~s and developing countries undertake industrial Projects.- Tri-

partite industrial co-operation shoved that of the ll2 contracts recorded, alrtost to per 

cent vere concluded in 1973 and in 1974. The overall cost of these nrojects vas equal to 

about 12 per cent of the total imports of investment goods by the developing countries 

during the period of 1964 - 1973.2/ Under the auspices of such arrangements, a fev deve­

loping countries vith higher levels of industrial and tech~olo~ical develo?11ent can pro­

·.ride assistance to other developing countries. 

As regards the directions for technical co-operation established by the governments 

of t.he East European countries, technology is frequently sold in the form of machinery, 

equipnent and complete industrial ple.nts. In 1')7'i, the exports of machinery and equipment 

to the develcping countries vere equal to $ 3,500 million. This represents an increase of 

133 per cent over the exports at the beginninP' of the 1970s (see table 2 (16)). The 

socialist country vhich played the most decisiv~ role as fB.r as volU111e of e~pcrts is con­

cerned vas the USSR vith a total amoung at $ 1,730 million.Y The C!.f!.A countries have 

provided technological assiste.nce in this form in more than 3,000 projects in vhich com­

pleted tre.nsactions cover 2,300 projects. 

!f Data based on replies to questionnaires sent out by the UNCTAD Secretariat. 

'ij See UNCTAD TD/B/615. 

11 Members or CMEA are the folloving countries: Bulgaria, Cu!1a, Czechoslovl!.kia, r.erman 
Democratic Republic, Hunga:;-y, Mongolie.n People's Republic, Poland, Romania and the 
USSR. 

~ The origins of these nev co-operativ? approaches tlutt CMF.A is executinit might be found 
in cases like the converter shop erected in the People's Democratic Republ~c or Algeria 
vi th the help of the USSR, France, Italy, the Federlll Republic or Germany and Austri ••• 
See UNJDO ID/W.146/101, pp. 27-28. 

'i./ See TAD/SFJl..1/2, paras 23 and 249 docU111ent prepared for the UNCTAD Seminar on Indus­
trial Specialisation through Various Forms of Multilateral Co-operation, Tripartite 
Co-operation in Design and Consulting Studies. 

Figure obtained from Handbook of Int~rnational Trade and DeveloJlllent Statistics, 1979, 
table A.10, p. 770. For a more detailed information about USSR exports of 11&ehinery, 
see table B. 
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-:·?.:: :e - ( :··. . ?.x=-orts o~ nac!-.iner:r an:i tr:i.ns~ort eq,ui:ir:ent ~oc: socialist countries of 

::astern Furo~e to develooinc countries~· 
(r.illions of ~f dollars) 

C'l?!Gr~: :l~TH!A?I0:: 

•. of developinp: countries: 
?.ocialist Crnmtries of ::astern Eurooe 

1}55 
ll)i".r, 
l'.)f:S 
1970 
1')73 
1974 
1975 
1976 

)evelo~ing Countries 

'.)3 
J'lO 
o4o 

1,500 
2,'lHl 
2,420 
3,170 
3,500 

a/ ':'he fi~ures in the table also cover cons\ll!ler durable .T,c1ds. 

rest of the vorld 

4 
11 

16 
lf 
12 
12 
13 
n 

!':ourc~: Based on tr.<CTAD, l:andbook of International Trade and Develo~er:t Statistics, 1979, 
table A.10. 

When the technology supplied by governmental organisations c0111es vithout parallel 

se.les of machinery and equipment, the technological services trcUlsfers occur through rrga­

nisations set up specifically for this purpose. The entities concerned are the folloving: 

in Eularia, 'Iehnika Tekhnokomplekt Ai:;roitOl'lplex; in Czechoslovakia, Polytechna; in Eungary, 

Tesco, Licencia, r.ovex and Geomineo; in Poland, Polservice; in the USSR by Litzenzintorg. 

While the German Democratic Republic and F.unga'"Y do not have similar spec5~lised 8f!:encies, 

they supply technological services via their trade organisations responsible for the export 

of machinery, equipnent and industrial plant. 

Table 2 {17): USSR Exports of machinery to selected d ,, .. .i.oping countries 

(thousand of US dollars) 

Exports of machinery 

Counta 1973 1974 1975 Percent~e A 1973-1975 

Afghanistan 16,550 16,026 25,362 53,: 
Algeria 27,593 29,031 53,296 93:: 
Bf.ngladesh 12,191 10,324 7,893 -35% 
Brazil 7,819 8,951 4,615 -41% 
Egypt 101,059 115,748 97,742 - 3% 
Guinea 40,509 9,060 9,972 -75% 
India 71,974 97,876 101,370 41~ 
Iran 97,143 147,003 ll'i8,690 74% 
Iraq 56,335 66,402 95,892 70% 
Pakistan (,,189 11,626 26,020 320,; 
Syrian Arab Rep. 34 ,231 31,922 36,1'188 5% 

TOTAL 471,613 543,969 626,9lio 33% 

~c:!.: Derived from USSR statistics available in the UNCTAD Secretariat. 
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:ec:~.oiogic~.: transfer froc Socialist countries o~ Eastern F.urope to developin~ 

cou.~tries tave met so~e difficulties. Anon~ them vere financial problems relatin~ t~ 

unsatisfactory conditions regardin~ :;.ayments, guarantees and utilisation of credit allo­

cations. Eovever, a vay to avoid these ;-robleris mir:ht be to transfer technology under 

agreements oriented to n:.inimise the role of money, e.~. barter arranr.enients; clearing 

agreements (by_vhich tvo countries agree to exch~e products not readily sold on the 

open market by signing a purchase 6!1d pay!!!ent a.F,ree!llent); svitch trading a,e:reements 

{vhere one of the partners, in this case the socializ~ country, could trade technolof7.Y 
l' for any other good from the DC); and coapensation bey-back agreements.-' ~!!long 

other identified difficulties vere the inadequacies of sufficiently developed loca.l 

technological capacities in developing cour.tries, including the difficulty of obtaining 

reliable feasibility stu~\P.s as vell as the availability or skills and information ser­

vices. Legal problems also exist because natione.l and international patent systems 

impede the import and loce.l de1elopner.~ ~~ .:ertain technolof[.ies. !foreover, doMestic 

reeulations in some recipient countries relating to trade and civil lav create uncertain­

ties vith respect to the fulfilment of obligations undertaken. 

Although generalisation oversimplifies reality and requires precautions vhen dt'"l.ling 

vith some of the findings depicted by the study, the report prepared by the Marga Institute 

of Sri Lanka for UNCTAD might be vorth considerting.~ The operation studied vas an inte­

grated package in vhich capital assistance, preinvestment studies, project designs, pro­

cess technology training and commissioning and operation of the plant vere co-ordinated 

aspects of a single, centrally administered progrBl!l!le. The Soviet agencies vhich vere in­

volved in this progrmnme provided vithout reservation all or the required technological 

knov-hov. No continuing li~bilities vere involved, especially royalties or licence fees. 

The cost of the 'tnov-hov vas paid through chargP.s for experts and other kinds of techno­

logical services provided during the implementation of the project. Further favourable 

aspects vere that no restrictions vere placed on rav material procurements or on exports, 

nor did any condition impose constraints on the fUture policies of the Sri Lanka Tyre Cor­

poration regarding technical collaboration vith other P,roups. Furthermore, the project 

vas directed at satisfying tho$e local nP.eds related to the improvement or the domestic 

technological capabilities in the tyre industry. 

.!/ For a more comprehensive explanation concerning these ~reements, see International 
Trade vithout Money, by Weigand, R.F.. in Harvard Business Reviev, !Jovember-December 
1977, pp. 28-166. 

The study is a careful examination of a pRrticular project (for tyres and tubes) in 
which Sri Lanka receives technological co-operation from Socialist coun•.ries on an 
intragovernmental basis. UNCTAD TD/B/C.6/6, 1975 - Major Issues Arising from the 
Transfer of Technology: A Case Study or Sri Lanka. 

-==~.1 
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T:i~ r:-o~e=t also contained several ne~ative features. They vere, inter alia, or 

the ~olloving natur~: 

(a} ?re-investment studies undertaken vere or sir.dlar type to those or technolo,.y 

sales by develo?in~ countrie~' enter;:rises, vith the unavoidable result that there vas a 

tendency to invest in large-scale plants, resulting in excess capacity. Moreover, these 

studies did not give enough importance to the analysis or the benefits and costs or invest­

ment vith the consequence thllt insufficient attention vas paid to the potential canmercial 

profitRbility Of the Operation. 

(b) In ccMparison to projects or similar characteristics established by !Cs' private 

enterprises in neighbouring countries, the capital costs of the projects could be considered 

relatively high. 

(c) Any detailed breakdovn of prices for the major items of the plant and equii:aent 

used in the project proved to be difficult to obtain. 

The above factors simply add cont'usion to the analysis of the extent to vhich this project 

vas useful for this particular sector or this specific developing country. 

It seems nevertheless that there is enough scope for an increase in the technclogy 

sales from the socialist countries of Eastern Europe t.o developi~ countries. Since many 

or the features or the latter are familiar to the centrally planned economies of Eastern 

Europe, more substantive approaches to the matter are expected to be put into practice 

by these countries. The socialist countries offer quite a stable framework for technolo­

~ical co-operation either through govel"lllllent-to-government accords (which has up to nov been 

the most characteristic feature in the agreea:ents between socialist and developing countries) 

and multilateral arrangements (vhich offer plenty of reasons to expect a large expansion 

of these modalities). Recent data show that the socialist countries of Eastern Europe have 

increased their technology sales to industrialised countries, e.g. during the 1970s, a 400 

per cent increase vas observed. This increase vill necessarily provide socialist countries 

vith experience vhich could be used to improve terms under vhich they sell technology to 

DCs. Developing countries should pay more attention to this source of technology supply 

since it appears that major improvements of the present trends of these technology sales 

betveen the socialist countries or Eastern Europe and the developing countries are possible. 

2. 3. 6 Technolou Transactions Amor.g Developing Countries 

Evidence is nov coming to light!/ vhich shows that DFI and technology exports among 

developing countries are increasing quite substantially. Without entering into a detailed 

discussion of the DFI, which in any case is still relatively small compared to that from 

!/ See, for ex11111ple, O'Brien, P., llunain, A. and LechU«a-Jilllfl!e&, F.., Direct Foreign 
Investment and Technology Export1 ~n~ Developing Countries, •lhich follow1 in this 
volume. 

I 
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ir.dustrialised cou.~tries (in !OT~. only l per cent o! ~11 ~F! in Latin Aceric~ ca:i:e ~c 

other co1.&11tries o~ the re~ion; in A~ia, as of a.--ound l07t. it se~ unlikely t~at r.ore 

than soce ~-7 per cent or the invest111ent was ir.tra-redonal. includinp: Ja;-an). there fa 

nevertheless some reason to think that s01:e or these invest~ents cay yielc technolor.ical 

advantat;es to the recipient deV1!loping countries. 

":'he scanty empirical evidence available SU/1:/!:ests that the technolof!'Y used by investinp: 

X fires miy be more adequate in the scale or produc~ion, installation or 1110re adequate 

tPChnology, higher utilisation rates for that machinery and lover use o!" external sources 

o!' rav materials. 

'!'here is evidence of an expansion in technology exports f'rolll one developinr country 

to another. They cover exports or machinery and equiP'!ent, sales of' turnkey plants, 

provision or consultancy services and some trainin11; or personnel in the recipient countries. 

To provile recent developments, tables 2 (18). 2 (19} and 2 (20) shov exports or turnkey 

plants in recent years by enterprises in Argentina, Taivan and the Republic of Korea. 

Though iaportant differences exist among the three countries. the mere fact that SJch ex­

ports are taking place is of major importance to the prospects for increased ra.nr,es or 
alternatives for technology purchases, particularly for the more industrialised developin,; 

countries. The Ar,.entinian data indicate that the total value of these exports, estimated 

at some $ 341 million, vas equal to nearly 10 per cent of the total valuE: or all Arirentinian 

manufactured exports durillfl: the 1973-1977 period. Most of the contracts were vith other 

Latin .American countries. suggesting tha~ in this case geographic proxilllity and perhaps 

linguistic identity may be important factors for determini.n,; the direction or flovs. The 

technologies involved in these South/South transactions in the Latin American case have 

not been confined to simple areas. Many or the contracts cover quite complex technolo,;ical 

areas such as integrated c0111111U1ications systems and a water treatment plant for industrial 

uses. Additional data shoved that 28 of the 34 technoloe;y contracts exuiined vere obtained 

by national enterprises vhile five affiliates or TlfCs obtained the remaining six c >ntracts. 

On a value basia. hovever. slightly more than 50 per cent or total export receipts accrued 

to TR'C affiliates and even vhen the single larp;est contract (that won by Techint in Peru) 

is omitted from the sample, the average size of contract for the T!'rC affiliates is still 

about double the size for national firms. In the Argentinian case, therefore, the pene­

tration achieved in the manufacturing sector by TNCs extends to activities related to the 

provision or technological assets and service!!. All the SUie, several Argentina-based 

companies are becoming internationally canpetitive ar.d there is evidence to show that s011e 

or these companies have gained their exports of technology in international bidding. 

The Taiwan data given in uble 2 (19) show that in 1976 there were 58 turnkey plant 

exports vit.h a value or $ 16 aillion. These two ri~s are already eno~ to shov that 

practically all the exports are tram 1111&11 plants: indeed, or the 58 proJects only three 

were for a value in excesa or $ 1 million. The technology embodied in these exports had 

mo1t often been acquired via licensing a«ree11ents originally concluded with Japanese and 

Eurupean enterprises though active technological co-operation with these firms vaa no longer 
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:::it::e::. (1=;: ~rcentir.a's ~x:>ort.s or turnkey plants, 1973-1977 

!eu- Cot:t:any ':'-Jpe of plant Thousands Destination 
of dollar!_ 

l'.173 De ~et Vegetable oil factory 5,525.0 Foliria 
::isalco Cooked meat and extracts 200.0 Bruil 
:Otll?ldard El.ec. Aut0111atic central telephone 573.9 F.cuador 

station and external ~uni-
cations plant 

:::icOC! InteF,ral coa:nmications system 2. 329.h Chile 

1074 ~EL F.nP'ineerinp; ~laughter-house and cold 12,50G.O Cuba 
storage plant 

Phoenicia Integral ba.lting plant 2,900.0 Cuba 
fiisalco Glycerine-producinr: plant 90.0 Mexico 
Emepa 15 sheds for port stor.,-e 6,775.0 Cuba 
me pa Structure sheds, metallic cover- 15,9li0.5 eu•,,. 

ings and silos for fovl flU'llls 
Adabor ?.fetallic silos vith integrated 2,329.1 Cuba 

conveyors 
Lix Klett Air conditioning, ventilation 90.0 ~ 

and heating for a bank building 

1975 Mei tar Processing of citrus rruit 6,200.0 Cuba 
Dosicentar '!Vo honey-making plants 1,490.0 Cuba 
E:xiPlp8rg Plants for e-xtraction or vege- ",()()1) .o Boliria 

table oil from cotton seed 
Lito Gonella Supply, distribution and ;imping 1,993.3 Ecuador 

tenlinals tor !iqueri~ gas 
Tac hint Oil pipeline and pumping station 120,000.0 Peru 
llago Labo::-atory Antibiotics-producing plant 220.0 Boliria 
Berd to Raggio Airport 52,000.0 p~ 

llisalco Pla.,t tor processing of -ter li7.3 Uruguq 
for industrial use 

1976 ll(eitar Processing or citrus rruit, pine- 8,310.0 Boliria 
apnle and manioc 

Gale Estab. Plant for precessing and bottli~ l,lilal.O Cuba 
of spices 

De Met Pl1U1t for extraction of oil for 7li6.li tirugu&7 
solYftlt and for treataent or sun-
nover seeds and soyabean seeds 

l'.arial Plant to :;iroduce lead oxide lli6.8 Venesuela 
Harial Plant tor melting and recoveTJ' or 105.7 Venezuela 

lead 
Cea.ti Ironvorks for electric installations lli6.5 Boliria 
Phoenicia Integral bread-salting plant 115.0 Chile 
Caissutti Slaughteri~ and processing or tovl 188.5 p~ 

Giuliani P~.-ed balanced food factory 239.2 Boliria 
Induatriu Cues ~lant for refining fats 235.2 Chile 
Iradi Plant for processing and storing li8J.2 Uruguq 

grain 
Bago Laboratory Plant tor the extraction or actin i.50.0 Honduras 

elements 

1977 SEL Engineering Plant to ,roduce aodiwa casein, 259.9 Ul"Ugllq 

calcim and powdered ailk sen. 
":echniunt1ade Pesticide-manufacturing plant i.5,000.0 &,liria 
Latinacansult Hospital li6,ooo.o Ivo17 Coast 

'l'OO'AL 3"0 ,'142 ·" 

Source: Bued on l'.atz, J. and Ablin, E •• 1978. 



Fage 5:! 

Table 2 (19): Taivan - turnkez pl-t exports in 1976 

":')-pe of Industry Ro. of Destination Value 

~ us $ '000 

Sugar Refining 1 Liberia 5,1ioo 
Cesftlt l Eong Kong 1,250 
Paper 7 Indonesia 3,081 

3 !.f&l.IQ'S ia 786 
1 'l'ha.iland 395 

Vire and Chain 2 Indonesia 150 
3 Malqsia 350 
2 Thailand 300 

Can Manufacture 1 Japan 213 
2 Indonesia J6li 
3 'l'ha.iland 468 
1 ITOrT Coast 151 

Soap 2 Indonesia 221 
Rolling Mill 1 Nigeria 820 
Salt Refining 1 Thailand llO 

1 Indonesia 121 
Plastic IDJection Molding 3 Thailand 213 

3 Indonesia lla6 
1 Philippines ll3 
1 Malqsia ll2 

PEVcnen 8-g 1 Thailand 8o 
1 Philippines 78 

Vater Treataent Plant Ii Indonesia 8o 
3 Philippines 42 

~-Voftn Fabric 1 Philipp_ines 200 
Dry Battery 1 Paragua;r 87 

1 Philippines 68 
Air-Pollution Cootroi Equipment 1 Thailand 15 

1 Indonesia Iii 
Gabanb:ed Sheet 1 Indonesia 167 
Stff1 Pipe l Nalqsia 209 

2 Philippines 451 

TO'l'AL 58 16,257 

Source: Rhee and Westphal, A lote on Exports of TechnoloST !rm The Rep•.'!:l!.ic of China and 
Korea, lliaeo, llcm!aber 1978, table 2. 

to be obaened. It seem also that the present exports of turnkey plants tram Taiwan make 

relatinl.7 little wie of sub-contracting and embody technologies which have not been signi­

ticant11 adapted or upgraded in relation to tht! original imports. Much or the marketing 

of these technologies, moreover, is done through contacts vith overseas Chinese comaunities, 

suggesting that they are perhaps not being achieved through succe11t'ul bidding on open 

mrket•. but rather Tia 110re closed c~el•. 

In the cue of the Republic or Korea, even it the number ot transactions is much llll&ller 

than tor Taiwan or Argentina, the average value or the co.•tracts is much higher. As ot end 

of 1977, aixteen plants had been or were being constructed, with an &ftl!'eg&te value in 

cxr.eaa of $ 388 million. Moreover, all the signs point to a massive expansion of turnkey 

plant exports in the very near future. As of mid-1978, Korean tinu had been awarded 13 

additional plant export contracts vorth US $ 434.4 million in total value, and vere in the 

proceH of negotiating contracts worth between $ 5 and 9 billion with an average contract 

ftlue veil ia excHa of $ 100 aillion.!I 

!f Rhee and Wntpbal, op.cit., pp. 11-13. 
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7atle :: (2''): Y.orea. 's turnkey plant. exports a.s or t.he end or 1977 

Exporting 
Co!!:pany 

SUNl;-:.ee 
r-!ltchinery 

ltorea ED­
gineeri.ng 

F.anil 
Cement. 

Da.e-llan 
Eea.vy 
Macbiner;y 

Yoohan­
Kimbery 

Hionkook­
Insburo 

Daevoo 

Won-H;ro 

Sun-
~ 

Vbasin 
industrial 

Kang-von 
industrial 

Yoohan­
Kimbery 

Year or 
Completion 

1973 

1973 

1976 

1976 

1977 

1977 

Indust.rf, Product. or Process 
Classification 

Synthetic and silk textile 
weaving mill 

Glut.aaine-soda factory 

Synthetic resin plant 

Rolling 11ill 

Watergate of' hydraulic 
paver plant 

Paper plant 

Total completed 6 plants 

Const.ruc-
tion in pro-Glass fibre plant 
greas at 
end ot 1977 

Polyprowlene plant 

Tire ractory 

" GalYanised sheet plut 

" Cement 

Roofing nail plant 

Pipe titting plant 

.. Zinc smeltery 

Turbine plant 

.. Paper plant 

Total in progreH 10 plants 

16 plants AGGRIDATE 

Cont:-act 
Value 

($1,0CO) 

ReceiYing 
Country 

Type or Company 
Exporting 

1 000 M, ban. t !.eading textile --
• g 15 an chinery producer 

3,800 

650 

Indonesia 

Saudi 
Arabia 

Indonesia 

Tai van 

Colombia 

Saudi 
Arabia 

60, 000 Sudan 

1,000 Sudan 

235,o80 Saudi 
Arabia 

1,030 Rigeria 

450 Kenya 

72,0<iO Thailand 

2,000 SVeden 

1,500 

374,040 

388,620 

El 
Salvador 

Leading t'ood-pro­
cessing CClap8IQ' 

Engineering consul­
ting company 

Leading cement 
~ut'acturer 

Leading engineering 
COlllp&ny 

Leading paper pro­
ducts ~ut'acturer 

Subsidiary of 
glass fibre com­
pany 

Integrated trading 
compan;y 

Integrated trading 
company 

Integrated trading 
company 

Integratl?d trading 
company 

Engineering company 

Integrated trading 
company 

Leading engineeril}B 
company 

Leading engineering 
company 

Leading paper pro­
ducts manufacturer 

~: Chung-Ang Daily Newspaper, 1ebruary 24, 1978, u reproduced in Rhee and Yeatpbal, 
op.cit •• table 3. 

Certain teat.urea ot Korean technoloa exports are vorth noting, since they are rele­

vant both tor national policies ot technological developaent and tor possible mechani ... 

ot international co-operation. First, the exporting enterprises are among the giants ot 

Korean industry. Second, local knov-bov is an integral p.rt ot technoloa exports, 

tbouch in the lar,1:er projects it is often •bed vith torei~ suppli .. tbro\lfth sub-

--==a.I 
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co!ltractinv arranir--ents and .'oint Yer:tures. ~ird, 11.s 11.lr~!'l:!y not""1, ro~~ent sut>ti<'rt 

~or technolocr exports has been s~bstantial. both throu.vh the irenel'1ll encoura,r~nt offered 

to 111.rr.e enterprises !U:;d the d~centrlllis11.tion or e~rt incentiYes 'lt!d ex;-ort ~1t.rketin,. 

7he overe..11 picture is ir: vhich rro~essiv~ concentration on ll smllll n1r1ber o~ coru-lc..erates 

strcinir in rutrketir.~ imd technolcp:ies has nov te.lter: the country to the threshold or a ma.'or 

expansion or technolo~ical exports. :'he social costs or this concentr11.tion, hove-ver, need 

to be borne in mind before enthusiastic conclusions It.re dravn. 

Other large 1t.nd more industrialised deyelopinr countries, includinp: India, !"razil 1t.nd 

~exico. 11.re also engaged in subst1t.ntial ext>Orts or technol<>pY, in llll ronns. to other i:iarts 

or the de...eloping vorld. The eridence suggests that even vithout ll!Ul.tilateral policies 

directed tova.rds easing the entry or these suppliers. the alt,.rnati...es for the de...elopinv 

countries are beginning to increase subst1t.ntially. P.ence, ruture purchases or technolOll';y, 

and not on~.y in so-called traditiom!l sectors, need not be confined to the vell-knovn 11ar­

kets or IC enterprises. South/South co-operation, in short, has e...ery opportunity to 

expand in the next decade and so alleriate a certain n11111ber or the previously noted '!)ro­

blems associated vith technology acquisitior•. ~ or the mechanisms through vhich these 

never forms or technological co-operation can be stillllllated vill be discussed in the last 

part or this paper. 

2 .4 Evaluation of Ctul·~t ?roposals for ~trenethenine the Technological Capacity of 

t:1e Developing Countries 

2. 4 .1 ~01"ganisatfon,:.l Pattern or International Co-oneration 

Three kinds or organisations are involTed in int~rnational co-operation, i.e. ~overn-

111ental organisations, international or~anisations, .nd other bodies supp.:>rted by private 

t'unds, governmental assistance and other means. To proride a backdrop a,,air.st vhich present 

proposals ma;;r be examined, it is userul to sketch the pattern or international co-operation 

11111ong these Yario1111 or~anisations. 

At the go...er1111ental le...el, it is userul to distinguish four groups or countries: the 

ind1111trialised countries or the OECD, the developillll: country members or the Group or TT and 

the socialist countries or !astern Europe (the CMF.A) and Chin4. The industrialised coun­

tries ha~e a Secretariat in the OECD as the primary institutional structure for international 

co-operation. This organisation has nov existed for allllost thirty years and provides a 

permanent forua and Secretariat vith vhich to back up the proposals and neiwtiati°" i>0si­

tions adopt;ed by its ._l>er countries in international disc1111sion. In a somewhat similar 

sense. the CMEA proTide• essential secretariat support ror SOiie or the socialist countries. 

Among the dewlopiug countries there is, as yet, no ~ent .achinery ill vhich all or 

them participate. HoveTer, there are important regioaal and subredonal networks vhich 

manage to provide aajor inputs on technological problems of specific interest to the reRion 

concerned, e.g. the actirlties of SlLA and the Andean Pact in Latin Aaerica, some or the 

usistance proTided bJ the Arab 1'und tor F.conomic DeTeloi-ent, some of the vork vi thin the 



Countries \':"CX) vhic!'! tooit plac-e in ?uenos Aires in AUP'Ust lCT!'. ~evert!'!eles5, none or 

~he5e =eetin~ h~s resU.:.tee in the for!"'ation or a re?"ll'.anent body vith su!'!'1cient ranp:e a.~d 

de~th to :mdertake a •.!:crollf"h exlll!'.ination er t!':e pro't-le!!:s in question. 

7he iss..ies 'ia•;e teen vel:!. described by the current rocr.onvealth Secretary Generft.1 vho 

?Cinted out that .. durinp: 1977 there vere over 2,n0n l!!eetinp: days in :;eneva for U'!'JCTAD alone. 

And these w-ere quite ap~:-t frO!" other important nepotiations at the !LO, GAI":', W1'0 and 

other international orp:anisations in Geneva. In that year, vhich sav intensive activity in 

the ~·!ultilateral ~ade ~eF:otiations as vell, only 5(. or the 117 mecbers of the Group of 77 

developinp countries has resident missions in Geneva, the ~at 1!14Jority of them vith !'ever 

thar. ten stafr. US staff in Geneva for the 1-!I'Ns alone vas in excess of 150 personnel. In 

the viev or some people it is little short of miraculous that the developing vorld maintains 

the level of cohesion and diplomatic initiative that it currently does, given the close 

and efficient links that exist thro~~ the OF.CD, EFC, ~ATO, and other bodies and the grovinp; 

temptations that exist amonp the large members of the developing world, such as Prazil, to 

cut and run from the group and do their ovn deals vith richer countries on a bilateral 

C.asis ... !/ 

!;o permanent fora vith rep;ard to intragoverrunental co-operRtion seems to exist. For 

ex111:1ple, no ref7.U].ar meetinp;s are !:eld bet•·een the OECD and the cr-!EA countries. Generally, 

there is no permanent l!lllChinery for contacts among the OECD countries and the developinp: 

countries, p;iven particularly that the Conference on International Econom:: Co-operation 

reached a dead end; there is no ongoing institution for contact amonp: the ~~.A countries 

and u,e developing countries, and likevise there is no permanent machinery fot· co-.Jperatior. 

among the developing countries and China. 

To SUlllllllll'ise, therefore, a l!llltrix of international co-operation categorised according 

to North, South, Ea.st and China would reveal many more empty cells than full ones. ~erious 

consideration, therefore, needs to be given to long-term institutional arrangements if there 

are to be fora vit~in vhich international co-operation can be developed as a continuous 

process. At present, negotiations tend to be ad hoc and provide more p:rounds for airing 

conflict than for r~solving them. On only a fev occasions are initiatives ta.ken by the 

industrialised cour:tries. Instead, the process is one in vhich the developing countries 

propose and the industrialised countries dispo~e. 

To turn nov to the activitie~ or international o~ga.nisations, there are three discern­

able aspects or th~ir activities. First, s0111e organisations have general responsibilities 

ror international tranarerr or technology; in this category c0111es, for example, the vork 

or U?l'CTAD, UIHDO and !LO. Second, various specialised agencies or the Ulf system have 

responsibilities for technology related to specific sectors; eramples here would be the 

vork or WHO, FAO and UWESCO. Third, i111portant examples exist or interap;ency co-operation 

on particular isaues vhere technology is a major element; an example vould be the U1'IDO/ 

WHO/U1'CTAD Task Force on Pbanlaceuticals. 

1/ Financial Times, February !l, 1979. 
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Finally, at a di~~erent level, are various other orYanisations vhich undertake vork 

relating to technolop;ical problems. In the de~lopi~~ countries are such institutions l\S 

~he ~iloche Foundatior. in Ar~entina. the Appropria~e Technology Centre in ?an~alore in 

India, ~s vell as sOC1e other major institutions :.n individual developirp: countries vhose 
~· experience May be or value to others, e.g. r.r_. in the Pepublic o~ ~orea. In t~e indus-

trialised countries so~e or~anisations are concerned vith co-operation, e.p;. the Intel"!!lediate 

Technoloizy ~veloµment Group in the t'K. All or these or.-anisations perform userul. work, but 

the 111.ck or an overall framevork vith vhich to harness their resources is still something or 
II. handicap. ':'he third part or this paper vill retur.1 to this point; hovever. to provide a 

basis for considering nev proposals, some or the steps vhich have been taken vi th regard 

to international co-operation in t~hnology vill be examined. 

2.4.2 Purpose, Content and Evaluation of Current Proposals 

2.4.2.1 International Proposals for North'South Technologr Transfers 

Analysis and policy during the past de~ade has focussed heavi~y on transfers of tech­

nology from the industrialised to the deve.lopin,; countries. As a result or the analyses or 
the veaknesses or technology JMrkets, the efforts or p;overnment and international orgf&lli­

sations have emphasised proposals ror international co-operation to alleviate these diffi­

culties. In summary, the purposes or the various international proposals can be described 

as follovs. 

First, to strength~n the bargaining capability or the developine countries. Proposals 

or tvo types have beer made to achieve this objective. One pertains to the provision of 

information on alternative supplies or technology. The other applies to increasing the 

negotiating capability of developing countries through, inter alia, the sharing information 

about contractual terms and conditions in different sectors, the preoaration of guidelines 

and manuals tor negotiators, traini.11g or staff through on-the-job as vell as more t'onnal 

methods, in order to provide skilled personnel capable or evaluating transfer of technology 

arrangements and advisory services for the e:tablishment or national and re~ional institu­

tional machinery to handle technology acquisition. 

Second, to provide nev legal t'r1U11evorks governing international transfers or technology. 

These fruevorks are intended: (a) to improve the monetary and non-monetary tenns on vhich 

developing countriec can obtain technology; (b) to ensure the stability or contractual 

arrangements, so that long-term planning for buyers and sellers is facilitated and chances o 

or conflict leading to the violation or contracts are mi~imised; (cl to rrovide adequate 

and acceptable machinery tor avoiding 111&jor conflicts and for their resohtion • 

.!/ See page 9 of this text for a discussion or KIST. 
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~ir!. ~o ~0dernise industri&: prorerty syst~s. ':'!le very fact that so ~uch vork ~'s 

tee~. -!e·.-o~ed to tl':e issue ~e!llls that some social End orp:anisational alternatives of en­

cc~r'1;"ir.K techr.olo..y ~eneration, aprlication and diffusion have been implicitly ip:nored. 

':"he purposes or the l!IOdernisatior. proposals attempt: 

(a) to ~nsure that both the current stock and future rlovs or patented tech­

nological inron:iation are rully utilised, vhere appropriate, in the oro­

duction processes or the developing countries; 

(b) to prol!'Ote availability or inronnation in industrial property systens 

at the least po~sible cost, vith the minimum delay, and in the requisite 

ro!'?!IS, to the developing countries; 

(c) to eliminate or at least curtail the abuse or t>&tent privilep:es by en­

courap:inr. licensing arranir;ements vhich are not deTices ror extendin~ mono­

!l()li st ic and olil"opolistic paver or the holders of technolop:ical lmovledge 

or ror impedin~ the technologiclll progress or the developinp: countries; 

(d) to provide scope and incentive ror developin~ countries to co-operate 

vith each other in order to develop nev vays or stimulating relevant 

innovation by their COlll!lunities, enten>rises, and individuals. 

Three principal steps havt: been taken to provide neirotiatin,; rraaevork for the achieve­

ment or these objectives: 

(A) The development Of international infonnation systems of all kinds; 

(b) The roniulation and negotiation or an International Coc!e of Condur:t 

on Transfer or Technology; 

( c) The revision cf the Paris ConYention ror the Protection of Industrial 

Property. 

These three, in turn, have formed part or the propoeals made through various resolu­

tions concernin- oossible organisation of a NIEO. 

The General Assel'lbly debates and resolutions on the NIEO might be grouped as follows: 

(a) In the area or information, it is proposed that industrialised countries contribute 

to the establishment or an industrial technoloF,ical information bank for rer,ions and sectors. 

Further, it has been proposed within the fr111111evork or the United Nations system that an 

international centre should exist ror the exchanp:e or technolop:ical information and ror the 

sharing or rese:irch findings relevant to developinp; countries. 

(b) In the area or industrial property, the General Asseinbly has proposed that inter­

national conventions on patents "11d trademarks shculd be reviewed in terms or the special 

needs or the developing countries; that national patent systems or all countries should be 
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~ade =~~sis~er.t ~~t~ s~ch a revisio~. and that the transparency o~ the industrial ~rc:erty 

:-.arket s!:ould :Oe i::-:proved throU('h :-ro.~ects pert a' nini:i: to inf'or:r.ation and t!"ainir.o.. 

(c1 7he General Asser:bly has ~ade various rec~er.dations indicatin;: t:tat financial 

a.~J technical assistance to the developinp: countries for direct support of their science 

and technology progr11111C1es should be expanded. This should be tackled throll#!:h direct fina."1-

cial transfers, through a re-orientation of part of the R + D cllrried out in industrialise<l 

countries towards specific problel!IS of major interest to the developing countries, IUld 

through encourll£ement to the private institutions (particularly ·::ores) by IC p:overnments 

in order that these corporations develop technolap;ies vhich can Meet develo]ll!lent require­

ments. 

(d) The General Assembly has emphasised the need to develop an International Code of 

Conduct for the Transfer of TechnoloFY. 

(e) Attention has been given in resolutions pertaining to the NIEO to the need to 

formulate national and international policies rep;arding the movement of skilled personnel 

from developing to industrialised countries; the General Assembly does not seem to have 

given any consideration to the shi:rts nov taking place of skilled personnel amonr, develoninp. 

countries. 

This framework for international co-operative steps is undoubtedly extremely limited 

since many developing countries are obsessed vith obtaininp; technolop;ies from the industri­

alised countries. In a profound sense, the General Assembly resolutions 81110unt to consoli­

dating and legitimising present patterns of domination. They offer a fev cru111bs vithout 

changing the ingredients of the cake. Even if the General Assembly resolutions vere to be 

implemented seriously, it is most unlikely that the fonns and patterns of technolop:ical 

power would alter and, indeed, quite likely that inequalities vithin and between countries 

would be accentuated. Current proposals, therefore, are not tantamount to any major shift 

in the international economic order; what has been labelled as "nev'" is nothinp: other than 

a glossier version of the old. 

Such as they are, U1' resolutions can be evaluated in terms of what has been implemented. 

In the dra:rt International Code or Cond·1ct ,!! the chapter headings are as follows: Preamble; 

Definitions and Scope of Application; Objectives and Principles; National Regulation of 

Transfer of Technology Transactions; The Regulation of Practices and ArrMgements Involving 

a Transfer of Technology, Restrictive Business Practices, Exclusion of Politicd Discrimi­

nation; Guarantees, Responsibilities, Obli~ations; Special Treatment ror Developiny, Coun­

triH; International Collaboration; Applicable I.av and Settlement of Disputes; and 

Other Prorisions. The principal isaues involve a broad conception of develoi:ment ai1111 to 

which legal regulation• should correspond and a definition or approaches vhich developing 

countries, and ~thers, could adopt in considering their technoloftY acquisition policies. 

!/ UJrCTAD, TD/Code/T(Y!/9, 1978. 
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:--~e 1r~~ ~~cusses or. elimin~tinp restrictive practices and establishing an adequate system 

~c statilise arran~er.ients (i.e. the puerantees, resPOnsibilities and ~Lli~ations). Proce­

d~res ~~r cor.rlict avoidance end resolution co~plete the dra!'t. 

~ere are obvious problel!IS and danpers associated vith the elaboration of a universal 

lepa.l ins:rument. ~e negotiation process has been, as vas to be expected, p~~tra.ted 

and dir~icult; one consequence is a tendency toverds ··stoppinp: the clock,. as far as the 

iss~es under discussion are concerned. In practice, the problematic being considered in 

Code negotiations p~rtains more to the beginning of the 1970s rathe~ than to today. '!'he 

princinal holders of technology in the industrialised countries are continually adapti!l'1: 

and modi!'ying their ovn strategies and the in!'ltruments vith vhich they seek to implement 

those streteries - these changes are hardly reflected in current debates. Moreover, the 

em~hasis on universalities, vhile understandable, creates serious problems for those deve­

loping countries (mainly the more industrialised ones) vhich have already implemented 

several mellSures to strengthen their bargaining pover. '!'hey may nov find themselves vith 

international legal standards belov the levels attained in their domestic legislation, another 

exlll'!ple of the simple yet central fact of the diversity of situations involving DCs' tech­

nological development and policies. Finally, it has to be remembered that the International 

Code of Conduct on Transfer of '!'echnology is not alor.e. The various guidelines for TNC 

operations, DFI conditions and the transfer of technolo~ are leading to a proliferation 

of instruments. The TY:Cs viev all such issues as part of a vhole, and responded accor­

dingly. The international lav, hovever, involves considerable fr~entation of control 

and also opens up significant possibilities for contradictory approaches. Even if the pre­

ceding difficulties could be dealt vith adequately, there is no institutional machinery 

for implementing vhatever type of Code might be adopted. As vith any sys~em of lav, unless 

there are meaningful incentives and/or enforcable penalties, then the ideas contained in 

the texts can neven be more than an exhortation. 

The ~receding remai :ts are not meant to suggest that the process of fo:nnulating and 

negotiating a Code has been vithout value. On the contrary, it would seem that the st~ongest 

argument vhich is in favour of this activity is precisely that it has educated developing 

country officials and governments and may continue to do so. This educational impact may 

manifest itself in the creation of national laws and institutions eoncerned vith technololt'f 

acquisition. Avareness of the complex issues involved may have indeed been increased 

because of the length of the process allowed time for diffUsion. 

At best, the Code provides a broad framevork in vhich the groups involved accept some 

norms in certain areas of negotia~ions. Nevertheless the rramevork, as such, does not 

give a powerful support to consideration or vhat might be called the micro-adequacy or the 

propo!lals. This means that any contractual arrangement vill lead to a particular distri­

bution of risks and burdens 111110ng the parties involved as well as generating a particular 

set or restrictions on the activities or third partie!'I, Consequently, the work on the 

Code cannot go very rar in te!'llls or a detailed ex11mination of changes in techn~:oflY acqui­

sition methods. Thus an evaluation or the Code, as a procel!I, suueet• that aomethin« may 

have been accomplished, but that its 'f&l.ue is heuristic, 
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::o~ .;c:r.t. ur..ti!. the past quarter ent.ur:l'. ~e Cc!!V<'ntion~ !~as beer. shaneC ::: t?le ir.tere~t~ 

n::d r.erctiatinr strategies of the industrialised co'.llltries. li'..ti~ nov the develo~in• c0'.llltrie~ 

~s a v~ole have had no voice in formulating this Conventior.. 

':'he Convention obviously has been dra!'ted to safei:ruard the interests of inc·~strial 

pr:...perty holders. Given that its principal obJecti. · has been to create, throu.,-h the so­

called principle of national treatment, a system of international ~ee trade in ir~ustrial 

property, there are tvo i~balances in the Convention: betveen holders and u3ers of in­

dustrial property. the Convention is biased heavily in favour o~ the ~C:n!'.er; anc since the 

btLlk of le~ally protected technical knovlele:c is in the hands of rrivate corporations, 

headquartered in the industrialised countries, the system is also 1iased strongly in favour 

of su ... h countries. fy its rery nature, the industrial pronerty system predicates the existence 

of private entities as technolo~ical innovators. '!'he Conventi~·. pays very little atten~ion 

to public interest or private obli~ations. 

The biases just described are revealed in particular clauses and formulation of the 

Convention. On a series of centrlll points, it vorks heavily ·tovards maximisin~ the o~por­

tunities for private ovners of patented technology to incre ... se their control or the terms 

and conditions under vhich such technologies miP,ht be shared. All of this vould not matter 

so much if the content and associated practices o~ all developin~ countries have been so 

heavily influenced by these international rules. ·~oreover, ever ~ince the ori~inal drartinp 

in 1883, a Secretariat has vorked specifically to spread information an1 technical advice on 

hov to build national industrial property legislation, conrorminp. to the Paris Convention. 

The industrial property system has been established and perpetuated throup:h such eft"orts 

although the Code is now being challf;nged. 

These points should suffice to demonstrate that t.he international politics of techno­

logy transfer legislation and institutionalisation have been hee.vily 11·1teved in favour of 

technology suppliers from !Cs. Therefore, it is not surprisinP, that the rerorm measures 

which are currently being offered as the basis or the Craun or 77 po5ition on this subJect, 

are relatively limited. f.pecifically, the recommendations advc.nced in the Croup or 77 

position paper argue that rev~~ion of the Convention "s"'oull\ recognise that al! rights 

granted by a patent should be related to the vorking of the patent and iruided by the f'ollo­

ving considerations: 

1/ 

2/ 

See Bodenhausen, G,H,C., Guide to the Application of the Paris Convention ror the 
Protection of Industrial Property, Geneva, W!PO, 19~A. p. 22. 

The Convention vill be revised for the seventh time 4t a plenipotentiary conrerence 
in Geneva echeduled for Febr1ary 1980. 

- j 



7 e.r~i..::..l:nr a:ten:ior. s!10t.:l:! ~e r:ive=-. t0 ef!'orts to i~prove ~::e quality o~ 

~aten~ ~is~l~su~~ ~er rrantin; ~at~nts in ordPr tc ~ul~il its basic develcn-

:::ent ~.i:-.cticn a..'1..i facil.tate adequcite diffusion of pa':.ent docunentation and 

infori::ation BI:lon.~ potential users, particularly in rleveloning countries. 

7!-;e revision of Article 4 bis of the Convention. in order to incorporate 

the concept of conpuls0r~ exchan~e of info?"l!lation by patent Jffices of all 

or~ers passed by adninist!"ative and ,Juricial authoiities vith rel".ard to the 

valirlity of a patent concerning novelty, incentive step and industrial appli­

cability. 

The principle of national treatment contained in Article 2 should not be in 

conflict vith efforts by certain developing countries to design in their 

national lavs types of patents or other industrial property rights whose pur­

pc3e could be to foster inventive capacity, the diffusion of inventions and 

their effective use in local manufacture. 

':'he convention should recognise effective measures for granting j':-eferential 

treatme~t to developing countrie3 in some of the areas covered by the Con­

vent :on, such as fees and right of priority. 

In the revision process, the unanimity practice should be abandoned." 

It is not difficult to think of additional proposals which may be made in this field. 

A recent docwnent prepar~d for the RIO Foundation has suggested establishing arrangements 

. all d "1 · k . d d'' . 21 I th 1 ff d b arnong tne so-c e l e-min e countries.- n essence, e proposa s o ere cover su -

sidised research and joint purchase arrangements; preferential terms for the sale of 

various categories of patents and know-hov to developing countries; subsidised sale, through 

the &id policies of industrialised countries of technological knovledge to developing coun­

tries, perhaps v;a a special fund; a register of basic technolop;ies which could be along 

lines of the \!HO publication which gives the formuli for .he production of basic medicine:;;. 

1/ Article 5 ~uater of the Paris Convention provides rer se for a privilege or the paten­
tee. Control over process is enough to give monopoly to the importer and thereby 
control the domestic market in the patent-granting country (pro~ided that the privileges 
of the patent holder include sale and use, as is the case in some developing countries). 
Therefore, this provision {s in conflict with any attempt to eliminate the exclusive 
right of importation on products manufactured abroad by a patented process. Consequently, 
the burden of proof should rest upon the patent holder rather than upon the importer. 

?.! Anthony Dolman (project co-ordinator), '!'he InduRtri11l an<l Technological ·rransformation 
of the Third World, Rotterdam, 1979. 

' 
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7"!e ?:'." stucy scy,pests that the ··like-l"'.ir.ded·· cour.t.ries could -:iursue the reri!'tcr -:irc-~osotl 

·::•. ~!1.e ~-:orld Tr:tellect~a.1 ?ro:ert:; Or~'lr.i~stion (·rr~c' and t?ie :nternationh.J !'latent 9'\("lc11-

::e!'ltatio:: Centre (::::A:JOC) located in 'Tienna, vhich records dat'l on alr.>os':. one r:illion 

r.ate::ts ;:-er ann=. ':'hese proposals are sir:ilar to earlier or.es and do no':. envisal"'.e any 

s::gni!"ica::t shift in basic !'tructures. It is vorth notin~ that a country's involver::ent 

Oin the patent s:rsteir. itself' presupposes that soce of the questio• . ..i concerning the distri­

bution o!"' risks and bur.:ens ariong ::nvol •red parties have been sol veC. anc that ~he syster.: 

has a certain rnacro-sta~.:. '.its beca11se countries cannot, and do not, chanpe their le:.~al and 

institutional re~lations orter.. 

Various proposals have been advanced to spread info:nnation ~ut it is not clear nov 

if the ri~ht sorts or infol"l".ation are beinp selected, or if it actually reaches the vide 

range of potential users, or if it is beinp: el!l1'loyed effectively. ~revertheless some or the 

infol"lllation sources aid ideas can be mentioned vithout evaluatin~ ttem in detail: 

t.mIDO has done vork in three ::oajor areas. '!'he first of these is the cOl!!Tlrehensive 

descriptions of technology a.lternatives in specific industrial sectors vhich are published 

in its series of studies entitled '"Develo~ent 1t11d Transfer of' Technoloey ~eries... ~econd, 

it has recently es~ablished the Industrial and 7echnolo~ical Info:nnation ~ank (I'!':'I?) 

vhich is desi, ed to assist developin~ countries in selectin~ the !"'.Ost ap~rooriate techno­

logy. Third, ~nrough its Technolcr,ical Informat:on Fxchange ~stem (TIF:;) the organisation 

has brought together a group of thirteen seir.i-industrialised and developing countries, vho 

possess registers for the transfer of technology or thier institutional equivalents. Throu~h 

a computerise~ information system developed by UNIDO, these countries pool information on 

the regulation and improvement of technolop:y acquisition procedures. As of nov, this scheme 

operates on a restricted basis, in the sense that developing countries vhich cannot pro-

vide information for the pool are not pennitted to drav from it. Hovever, tr.:roo is makinp; 

efforts to extend the system so that other countries also ma:· be able to derive benefit from 

the practical negotiating experience of this relatively small number of developing countries. 

Other information endeavours have been :mdertaken thro~h the ILO vhich is nov pre­

paring for publication a series or technical memoranda vhich vill document alternative 

(generally capital-savin~) technolop;ies in the three sectors vhere the ILO has concentrated 

its activity viz. manurac~urlr.p, industry (vith separate ir.formation for large-scale acti­

vities, small-scale activities and rural industries), construction and ap,ricultural tools 

and equipment. These steps are aimed specifically at influencing technological choices. 

The advisory services provided by the t:NCTAD Secretariat, by WIPO, and by other tm orp:ani­

sations and regional Economic Commissions also come into the category or technological in­

f~l'llllltion. It seems that many or the efforts ~ade by international organisations d~rinr, 

the past decade have made a cumbersome and unproductive distinction betveen the provision or 
information and the provision of technical assistance. While it is true that an information 

bank can be dr&wn upon by all entities interested :n the acquisition of technology, good 

technical asi.~stance is 11eeded simultaneously to demonstrate hov to employ the information. 

Even vell-conceived and vell-storke<t' information banks may have their capacity gr~vely under­

utilised unless they are specifically aaaociated vith &Ollle sort of technical assistance pro-
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~e-:::~'2:--r:: "\C·!t:is:tic=: ~?90::: ~edi'r. a.r.C sr.al!.-scP...~e .producers i:i. t~e "FC9" (by this, ve rnear. 

71~~ r::r..:: .. .t:::e s:;e.:ler ~i~s in t.!i.e ~eaCi~~ cou..'1.tries c~ this rrou;: ~ut also su;plies of 

':.l!c!-".::Jlc.-:t r~cn: ~i?Tts ·~i~?". are i:i~rtant in t?:e snaller coun~ries o~ t!'te '1;=:CD), technolo("Y 

Su?~liers rro~ Elisterr. Furcrear: countries and China, a.~d technology suppliers rror. other 

.:evelo~i~~ countries. ':'here is, consequently, ft siimiricant rlan~er that even elaborate 

sche~es vill t~rn out to be less errective simply because they focus on the rather l;Mited 

f'TOUn of technolo,,y sur;iliers currently dominatinp; the 1!18.r".et. 

!'ecent at.ten+ ion has been pa~d to the s!dlled 1!!1'.npovt:r supplied by rlevelopinir countries 
1. 

to i~d~$trie.lised countries or vhat has bec011?e knovn as the reverse transfer or technolo~.-
':'!le r.a;:nitude or this pher.=menon is hardly in doubt, l\S is exBl!!pliried by sOl!le observations 

in t:ie ?I0 report. "':'!le drain rrom Asian nations, particularly ~aiw~ and r.orea, is most 

serious. Over 90 per cent of Asian students vho arrive for traininv, in the United ~tates 

vould have to build and operate t~elve oev ~edical schools tc produce the l!lanpover derived 

throu~h il!D!liitration (approximately l.?00 per year). The annual dollar value of this 

'!oreip:n aid' to the 'i.Jnited States ~pproxiMately equals the totltl cost or all ~ts medical 

1tirl, private and public, to foreiP'?l nations. 

"The situation is not vithout its ironies. France takes pride in her 11.id to foT111er 

colonies, yet the nev state or ~ogo has sent more physicians an~ proressors to France than 

France has sent to Togo. Great Britain, alarmed by the exodus of its talent to the United 

~tates, relies increasingly on roreign doctors, mainly Indians and Pakistanis, to man its 

llational !lealth Service. Accordint; to official statbtics, 44 per cent of its .Junior medi­

cal staff is foreign. There are more specialists of all kinds from other C011111onvealth 

countries vorkin~ in Britain than there are British specialists vorking ~lsevhere in the 

Commonvealth. There are more Aaerican-trained Iranian doctors in Nev York alone than in 

the vhole or Iran ... ~,' 

The existence or these flovs of skilled manpover is tantamount to a long standing 

example of structural shifts in the international system through which the elites of both 

industrialised and developing countries are tenefiting at the ~oat, in the main, of the 

rest of the popul~. n in developing countries. There 9re many facets to this problem 

vhich s~.vuld compel considerable caution in assessing its mea..ing and consequences; vith 

regard to the real development needs of many developing countries, the so· called skills of 

the nationals living abroad may be of doubtful relevance to their development needs. With 

!/ UNCTAD, Development Aspects of th~ Reverse Transfer of Technology, TD/B/C.~/41. 

?./ Tinbergen, J. (co-orjinator), Reshaping the International Order, op.cit. 

• 
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?e-orientation o~ aid or technical assistance proprallll!les to strer:R:then the 

possibilities ~or usint: trained personnel vithin ~evelooint: countries; 

7o set up fUnd~ encoura.-;il!Jr ~ + D activities vithin developitllf countries 

in order to drav back skilled emi,v.rants rror.i these countries: 

~!easures ror international rinancifil cOMpensation vith reirard to rlovs or 
skilled personnel based on amendments or tax repulations and controls on 

remittances. 

At a recent seminar held in ':'urkey and sponsoree Jointly b7 UNIDC, U!mP and the ~cienti­

fic and ~echnical Research Cour.cil or Turkey, some proposals vere advanced on the basis or 
Turke:r's experience and t.hat or certain other countries. ':'he Turkish project, called 

··netransrer of Technoloicy' to Turkey .. (~) vas deVt:loped t.o offer, in those sectors o:iven 

priority by the National !levelop!!!ent ~lan, an avenue throurh vhic?:. speci~lists of '::'urkis~ 

ori~in nov residing abroad mi~ht be v,iven the opportunity to make a cryntribution to develor­

ment in their ovn '.:ountr.,·. RTT vas initiatej in October 297i: by t?:.e l"..overnment or Turkey 

and the U!IDP. Over its first year of operation,?q expatriate Turkish nationals vere 

broup;ht back for specific consultin~ assi~ents ror an ave?"llf!'e ~~ration or 15 days to one 

month. These consultants v~re raid their travel costs and livinp: expenses, and mainly 

vorked in highly sophisticated technoloF,ical areas. Initial results frClll the scheme 

suggest th&~ significant benefits cay be achieved. An evaluation report on the first year 

or operation gave some exlll'!Ples includin~ that of a consultant vho, by nreparinF bid speci­

fications for circulation, vas able to advance the exploitation of a substantial natural 

gas cor.1plex by six months. This ~ight re~ult in a savinP. in excess of ~ in ~illion. ':'he 

primar/ objective of the Turkish proposal is not to redress the brain drain, but to 

harness th?"ough the Ul'I sr1tem advantages which co11ld accrue to the country from the pre­

sence of s~illed persons abroad. The Istanbul seminar ~ade other S~Festions vhich are 

being developed, including longer consultancy periods, international centres for advance 

studies which coL:d provide focal points for the return of soae of these persons, regional 

sharing of a pool of skilled persons coming from countries i, a similar re,ion, a labour com­

pensatory fund, and data collection systems at the institutionl'\l level or the UN to provide 

registers of skilled persons ;:eady to return to their countries and an inter-ap;ency task 

force of m: organisations that could assist in encourap;inF, such returns. 

7hese activitie3 have been concerned vith flovs of skilled persons betveen developinF 

and industrialised countries. f!ovever, there are important flovs of labour, the unskilled, 

semi-skilled and skilled categories, vithin developinF countries due mainly (tho~h not 

entirelyj to the nev economic impetus generated in the OPF.C countries. Much more attention 

needs to he given to this aspect before any comprehensive proposals can be advanced. ':'his 

point provides a convenient transition to the consideration or measures taken among deve­

loping countries in the technological field. These are the subject or the next subsection. 
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_-::: :r. ~-~::e :..-~e::. ::: ~:-~~ ~e!:;ec:-t. 1ui~e s i!!:i:ar tc ste::;s t~er: &t th4! international level. 

'.'.:;::: 1~::;·.:C~:.- :.as ~eer. ~viden-~ed in :~.-al and institutional c~es desiv,ned to strengthen 

:::a::~r....: bar;airin; ca;:atilities. Cf ~ore significance !:ave been tvo features er develo­

;:i:::,- cC"=t?j· ;:o:icies "J!lic!: deserve care:'ul consideration. ?.oth of then: vere oririnally 

=~c :ie-i i:-. !".&._'or decisions or tile Andean "act (decisions 24, R4 and J:5) vhich SOUt-ht to 

a=!:ieve tvn interre:ated o::ectives: first, the development of a cCl!lprehensive a.~d con-

sis~~r.~ ;~:i:y to•ar=s JF:. ::res. technolo~ sales, and the operation o~ internal ~&tents 

a.~d c:r.~r :avs; second, the atte!!!pt to build u~ a COIT'.on l'Ulrket in technoloi::y amen~ the 

countrie5 of the re1ion. :t see!!'.s safe to sicy that, at least amon~ the Latin ft.merican 

co:mtrie5 o~ sriall to ~editr. size, the initiatives taken a decade ap:o b7 the Andean Pact 

countriej rerresented a ?::ajar breakthrough in conception and implei:ientation of a techno­

lor.; pol ic~·. 

~e succes~es at:d failures of the Pact's activities have been discussed on several 
1' 

occasions and do not require further consideration here.- The one point vhich deserves 

ec?!:asi5 is t!le fact that political constraints have operated as a severe obstacle on the 

full exploration of pos5ibilities vithin t!le ?act. These constraints of course in part 

are due to poverful external ~ressures, the focus or vhich has been to reduce or eli~i­

r.atc t!:e i:pact of the major policies elaborated at the be~innine of the decade. Fovever, 

t~e pressures have not been merely external. It should alvays be remembered that the 

e::-.rhasis on reir.ilation a.~d control vas the product or a particular econ0111ic and political 

conjur.cture for the countries er the repion. Inter:ial political support vas vital to the 

establishment and runctioning or the control procedures. It mir,ht be supposed nai~ely 

that all docestic entrepreneurs vould be in ravour or state intervention to screen c0ntracts 

on their behalf. In practice, the situation is more c0111plex. To begin vith, domestic 

enterprises importing roreign technolo,ry vere frequently enhancing their profits and their 

market share, i.e. they vere strengtheninr. their position at the expense or actual or poten­

tie.l domestic co~ipetitors. While it is true thftt government intervention may improve ;ndi­

vidu&l trans~ctions ror such importers, it might also make their dealings vith suppliers 

more dirricult. fince local users can, within fairly broad limits, aJvays recoup vhat 

the7 paid roreign suppliers by increasine charges to domestic cons1.1111ers, their private 

adv!llltar,e have a negligible or.even negative e!:ect on social concerns. Ir importers Cll?l 

gain at both end~. reducing some or the rents collected by foreign suppliers and continuin,; 

to exploit domestic market paver positions, partially conferred by use or rorei~ technology 

and.'or products, tt.en t:1ere are no problems. But ir the situation alters and either or 

both aspects or their position are jeopardised, they may prerer to cling to vhat they hAve. 

At the beginninr, or the 1970s, domestic uaers or rorei,,n technology seemed able to gain at 

both ends - but nov the situation haa bec0111e much more difficult and domestic oligopolista 

are less likely to squeeze foreign suppliers. 

1/ See An Evaluativn or the Andean Pact, Vargas Hidalgo, R., Lawyer or the Americas, 
pp. 401-423. 
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:~:~~s. ~5~a~!is~i~• re~ic~al i~dustrial ~rcnerty c~rices anC ~reati~• in~c?"!":ation ~tt.nk~. 

:=:e ~~~~s c~ the ?u~ncs Aires Conrerence ~eld in ~'..lF'USt i~~Q '~echnol0ric~! Co-c;e~P.ticn 

A:r:ong ~vdcpin~ Countries. ':C'JC) dealt vith the possitility o!' develcrin~ !'•.u-1'.!:er !dti­

atives. ~ilater~ as vell 1s ~~ltilateral possibilities exist >U1d see!!' tc be takinr the 

!'or.-:s net only c!' r.ev institutions but also c!' er.cour!lf'in~ existinp- r~tterr.s c!' r~: ar.d 

technolc!':t export lll:!<'flr, developinr. countries. 

2.~.: Arpropriate ~echnolor;:r and Aporonriate °roducts 

"ne or the ::iajor areas on vhich attention has been ~ocussed in recent years is the 

relationship or products and processes ori~inatin~ !rom the industrialised countries to 

the resources and requirements or the developir.~ countries. In essence, the protl~ ce_n 

be described under the rollovinp; headinRS: 

( i) Technology and the use or domestic resources, !ll&terial and hUl!'an; 

(ii) The linkage errects or technology in the total productive system, 

vith particular rererence to subcontractinR operations and the use or 
rav materials available locally; 

(iii) Linkages betveen the import or rorei~ technolol';;f and the stren,vthe­

ning or domestic technolo~ical capabilities; 

(iv) The influence or technology on the environr.ient rer,ardin~ the use or 
non-replenishable domestic resources and the installation or in­

dustries liable to pollute the environment; 

(v) The products produced vith roreign technology and their relevance to 

the income levels and needs ~r the majority or the population or DCs. 

Unfortunately many, if not most, discussions or appropriate technology have railed to 

distinguish clearly these various dimensions of "appropriateness" and one consequence has 

'.een to treat the !:oncept u a catch-all vhich can be ~~ responsible ror any nU111ber or 
solutions to develo:inent problems. This is or little use from the analytic point or viev 

and or even less vith regard to formulation and implf!'lllentation or policies. In one sense, 

this approach allovs any and t'Very type or measure in the technology rield to be labelled 11.s 

appropriateness~ and it fails to give sufficient attention to items best dealt vith under 

national policies. 

Perhaps the be•t-knovn recent endeavour in this field has been the proposal ror an 

International Meehan! .. for Appropriate Technology (IMAT) Yhich originated rrom a meeting 

called in Deceaber 1977 at the ILO upon the invitation ~r the Government or the Netherlands. 

In the meetin«, five priorit7 areaa tor appropriate technology vere identiried, and it vas 

decided that a teaaibilit7 st1ld7 be undertaken to reTiev existinF, mechanisms, consider the 

need for nev mechaniBlll• and to explore possible objectives and functions vhich should be 

carried out. 

' 
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priate tec:hnclo,;;y: 

(ii1 ':'he li~itat:ons of current ::ational e~forts in this field: 

'i: i' ~e inforr.atio:: l""'l"'S rei7ardinP' ao;iro~riate technoloN""; 

'i· ... ' :-c:e s;.:all size and gre~t iispe~sicr=. of voluntary e!~ort in re'!.ation 

to the size of tasks; and 

:v) ':"he a~sence of any international institution clai~in~ the pror.totion of 

!ln;iropriate technolo,v,:: as its sole ob~ective. 

:':'1ese reasons indicate that the perceived role of IV.A·:· vould be catalytic and not one 

c:· conductinr; its ovn !l + D. '.!ore specifically, t'ie report sup_p:ested that I!~T could: 

(i) f.elo identi!"y priority areas, institutions and fU"Oups requirin~ support 

and assistance and contributions to the exch15...-:ge of experience among 

appropriate technology institutions in different countries; 

(ii) Encourage the pass14<e from~+ D to the generation or appropriate tech­

nolo~ies throup;h, for exarrple, pilot plant trials; 

(iii) StrenF,then the delivery systems for appropriate technology by conjoli­

datine; Iii.ks betveen producers and potential users; 

(iv) Disseminate information on success stories in this field as vell as 

analyse resons for failures; 

(v) Carry out other activities such as fund-raising lll!J stimulatinr, the 

private efforts of p:roups in developed countries tovards T-:oducing more 

appropriRte technololC(. 

':'he study 3tresses that IMAT should neither be a F,overnmental organisation nor should 

it be IUl agency or orF,an o' the t~:. thoup;h it should have consultative status vith the un. 
'""'e general principle of operation d:rive~ from the considerations outlined above suggest 

conce.1tratfon on a fev selected priority areas hcluding 11gricultural processinp: techno­

logies and the establishment of self-reliant netvorks or ~cups and institutions or the 

type established in the United !TP.·:~ns University Pro~IUllll\e on Traditional Technolor,ies. 

Tl.e feasibility study makes some detailed su~~stions rep:arding the kind or Secretariat 

vhich vould be necessary and the level or financinF, vhich vould be required, It is indi­

cated that a minimum or betveen $ 0.5 and 1 million vould be required for organisational 

purposes and perhaps ten times this e.mount for actual field activities. A total block 

grant or about $ 10 million for an initial take-off period or three years is s~ested an~ 

the study concludes vith several recommendations for rurther action at a special Founders' 

Conference. The supposition would be that thes~ matters will be taken up t'Urther at the 
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;rot:er:s ~t~ rroc political ar..d econo~ic sys~e!":$ vhose vc-::--./ ~.cticni~; c~e~~e~ ex~l~i­

taticr. and va.ste its they sti!llulllte very rar..ic~llr lcint!s 0r tech?:o1-'Jricll! 'lr.~ ~~ie:-:ti!'ic 

cr.dellvcur, the real problems a!' ir.ar.rro"riater.ess are tc do ~-ith social str~cture an~ :-:ct 

vith tec~M~clop;y as such. Palliative step~ ~.a;y be tate~, ~~t they vill not meet the central 

1i!'!"iculties vhich are due to deeper !'acto:-s than technclo,,y. Tt is r!o•1't-tt'l.ll, ther., t":at 

tecr.nocratic solutions vithin the conte!!!pcrary internationlll settinr vil: be able to 

imrleient or even ierine the necessary solutions in this resnect, ~t least in the short rJn. 

Footnote t~ page 8: 
~/ The issues, it l!!llSt b~ stressed, are r,eneric to the process o!' technolo~ical innovation 

vhether or not it is vieved in the context Jr DCs' econ011ies. r.onsider ~ree!!!~.n's 11.~a­
lysis in the industrialised country (IC) context. Freeman, op.cit.pp. 107-~00: 

··':here is another essential as!ll!ct or this !'Unction o!' oublic reirulation and control. 
'!:~is is the question or priorities in res~arch activities. It has already been arr.Jed 
that the direction or rrsearch priorities tod"Y vill in lar~e ~e~ure dete~ine the 
r'Ulge er real choice available to consUl!lers in !'uture decades. Consequently this is a 
question or !'Undamental importance in any democracy and the Pothschild ar?rcach o!" 
leavin~ the m&in priorities entirely to denartmental decision-makin~ is unllcceptable. 
Even less acceptable is the primitive ltnow-nothinp; mentality in some branches or the 
government statistical services which attemptetl ~o suppress the collection and publi­
cation or R + D statistics, and the perverse secrecy or l!IUch civil service disc11ssion 
on nev p::-iori ties in research and technology. • •• '!'he advance o !' science and technolopy 
must rind its support and its justirication, not merely in the expectation or cOl!!peti­
tive advanta,;e, ••• military or civil, but rar 110re in its contribution to social vel­
rare, conceived in a vider sense. The fUndin~ or R + D is extremely important for these 
basic goals and the strategic aims or reseitrch and innovation, i.e. policy for research, 
may orten be more important than particular pro.lects •••• To 111odit'y the flo\I or funds to 
research and develoj:lllent in such a way and they contribute more directly to the P,oals o~ 
social velrare and environmental improvement ma.y not prove so dift'i~ult. It is, after 
all, only to reinrorce trends vhich are already apparent in the industrialised coun~ries. 
Far more dirricult will be the development or institutions to assess, modif'y and direct 
technical progress in such a way as to realise the f'ull benerits or this research, 1U1d 
to ensure that the social innovation mechanism functions errectively. 'Technolop:y 
assessment' represents the greatest challenge both to the political system and to the 
social sciences in 111easuri11g, representing, displaying and imagininF. the benefit< and 
costs or nev technologies •••• There is a railure in the l!llll'ket mechanism and also or 
the political mechanism in rel~tion to technical chanF,e in consumer goods lllld services. 
Ir this argument is at all valid then it may help to explain the &?parent paradox i~ 
industrialised countrie~ or rapidly risin~ per cllpital G?iP associated sc.~etimes with 
increased cons\mler t'rustration and dissatisraction. In terms or \lelfare economi~s this 
vould be attributable to the excessive social costs or economic fO"Ovth. In tenns or 
?>iarxist economics it vould imply that the definition of 'productive forces' would 
require SOiie refinement. The postulated hannonisation or production relations lllld 
productive forces demands a social mechanism for stimulatinF., monitoring lllld re~latinF. 
innovation, vhich does not yet exist in any country.·· (Fmphasis added.) 

' 
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"-:·.-,~.,..._i•r·· ~o t~.~ :-e ... eor ~ractor. Put the decision had been 11+.~ino;t . .::.e ~al =d 
:~.e re"\s:::~ 1rc: r,Jt ~n.r !.u seeit. It ·.iould have taker. ro·&Kh:y ~h!'e.: ::ears · ... ~. estat::.is:-: 
':::~ ::i::;s~:-:: :y ::!".~ ~-=-r !.:-.e ~-:.;e.ra~. :ir..! t~.e ir..itiP-1 ~re-;~~~1uct:.i.J:": ·css t . .., 1·-.: incur=-er! 'ty 
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~-.et~·:)r. "'~- :.~.e :,~L.t:r :-.ar.C., vas to be a ~t.4.rr.~c;: ;:roJect. ?or the :"irst ~iYe yea.rs .. t:,e 
:"z~::-.~ .._...::.i!d :-.:?.\"c :;cv:~'!e1 ever:-~?":.i!:.r. :::~:udi:: .. - prt..~ ·:i!"'ec! sets o!" com~.one"".ts re11.-t~· ~or 

a.'.~e::::Cl;: ll~ I!. cost o~ "'.s. l:D ci:lion (a:"nroxi~11.tel:· :- l ~ 1 l'lillion '!.t cw-rent ~xchar.-"'•' 
ra!.e::~ in !'or~i,-r, excha.~e. ~is period voJ.ld :vive 1_,~en su~!"icie:n .. to C~ve}r,jr tr.f:' 

e~t.:i?r.er:t ar.:: cr;n.r:.i!":a.ticn tc !"t&.91.~~actt:re :nest c~ t~l ~O:r:'.·~n .. ~::ts l!'ldi~encus:y .. 

':":"":e rlirei:!or~ C'~ :~!':" ;:re~erre.! the ~crein.: r:achine be~iau~~ it cou.l\! be ;:rorlt;.;:=ed i~ a 
~l\irl:r short tir:e. It disrep:ar.!ed the lon17,-term adv->inta;.~s or 'in ir1ip-erious alternati·.re. 
':":ie production of an indigenously desip;ned tractor •ou:!.cl havr stih'•.!ll\tE;d Indian skill, 
vhic": vould havP. conferred benefits on Indian industry as a ~hole. ":'he overridinp: ot:ec­
tivr cf the !~!':' manapa~ent vas to i::axinise profits and ~iPi~.ise losses, vhi'!.(: Indian 
society as a vhol<? mip:ht have benefited ::.ore in thf'- lcr.f" run ha<:! 1-Y':' incurred shor::-term 
l.:isse:; t;.- er.:plc:::n, indigenous instead or fordp:n teci"..nolv~. ':'he inrlip:enous alter­
native mi~ht have ~lso turned out to be mo~e profitable fin:incially in thP. lon~ ?"Ull. 

!"hort-ter:: consi•lerations should not prevail in ded~i0ns rep:ardir:," the i~portation of 
~oreif.T'. technolorj. ':'echnology ii::ported from advanced countries is certainly more so­
;-histicated the:'. fadian technolop;y and r.:ight result in a cheaper product because it is 
based or, =ss ;iroduction techniques. Indian t.ec!..nolN .f is cruder cut it can te improved 
only throup;h the ;:;recess or production and competition. ':'he ~om!'! l!\ll.Tket is still sma.:l 
and automated r.:llchines can replace existinp: ~orrns or pro!uction vr.ly at a hip;h capital 
cost. ':'he cost~ o~ ir:ported and assembled machines vould, therefore, be much less than 
that of indip;er:ously manufactured ones. Fovever, if the aim is to increase the techn0-
logical ca;iacit:: and skill of Indian industry in the dP.sip.n and fatricatior. of nev pro­
rluctive equip1:1ent and p:reater precision in manufacturinp:, the manl'facture of all the 
COl'lponents of a r:11.chine 1.fOuld further that objective:. 7he fact ttat public enter-
~rises vere involved rather than private ones does not chlUlR~ the situ11.tion. Public 
enterprises, like private o~es, have to shov nrofits and ~hez__~o not, therefore, 
inevitably adopt policies vhich are advantap:eous to the co..intry as a vhole.F (Dnphasis 
added.) 

As this citation from the Aurora and !~orehouse, Technological ",.nnovation 1111d Organi­
sational Effectiveness, S\•araj and the Tractor Sweepstakes, 19711, pp. 440-41.1, indi­
cates, the que~tion of state policy is not limited to de Jure control of produc:i~e 
or technological facilities. Rather the central issue is vhat vaiables are rnax1m1sed 
by decision-m&:<ing entities, anc: the ti111e !1orizons they adopt. 

' 
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:'he ?asic :ssues 

Cr.less the planni!lF au~horities in developinp countries are definitive in !'onnulatinv 

a1v! im;:leient inp national technology stratep:ies, there can be no systerr.at i c deve:!.OOl!!ent c!' 

inte:.·:;ational c~operaticm. L'ntil now there has been, for the !!!Ost pert, a :!"llSsive accert­

'!..~ce of the do!!!ir.ant roie played by a small nUMrer of technolG?:y-holdin;. corporations in 

the vlo!:al ecor:CJ!lic syster:. ':'hose e:-:tities are the ones vhicJ: hllVe !'~lated and iir.):'le­

mented technolc.gizal strategies in a cc:nsistent way based on sanevhat clear perception of 

~;cfit and nnr~r that comes frcm the COllll!land over the resources. It is only slovly that 

co.1sciousness has r:rovn of the need to !'on".ulate stratel"ies ";::y and for those nations vhic!-. 

!Ire currently veak ir. the technolqi:ical field. One set of ~ ~rate11;ies, in other vords, must 

be confronted by another; since confrontl!ltion of ob.1ectives and needs vill, at the same 

time as .'.t brin.ci:s certain issues into sharp relief, contribute to the searer. for l'!echanisl"s 

to resolve those conflicts. 

International or~anisl!ltions can play a role in encourap;inp the formulation of strate­

gies as vell as in dealing vith c~rtain aspects of imperfections in technology markets 

vhich have b~en and continue to be rife. This vork must be undertaken at the behest of 

develooin~ countries t.he!'!selves. At the sllr.!e ti~e. hovever, ir.ternational or~anisati~ns 

can contl"ibute t~ ,n-el!lte. · undt'!rstandinp on the part of the develoned countries as to the 

roles vhich they CIUl plf\Y ir. ·the technolopical develo~ent. of the develo~in;. countries. 

Eitherto, the maJor il'lriustr:alised co•mtries '1ave seen themselves larpely in ~'1e role of 

suppliers of ~odern technology thro~~ the T.':Cs located in these countries. ".'he col'!~le­

xitles, not onlr of technolop;ictl chanl"e ner se, but also or its internationll} econol"'ics 

an~ politics have already contrib~ted in no sr.all measure to substantial restructurinP and 

industrial reloc-at.i.,n in the vorld systeir., as vell as to friction in relllt•nns hetveen the 

industrialised North and the ur.derdeveloped ~outh. 

To dift'u.le cc:nflict and to provide a more raticnal orderinp; of technolOFical develop­

ment, the basic issue is fer active fonnulation of national techncl~y strate,ies as the 

bedrC1ck on vhich il.ternational co-operation can be ronnulated. ':'his requires a ta.kin.ci: of 

potitioos l1y 1:1any groups, and not merely by come. Ir canplaints of technolop;ical depen­

dence are meaningt'ul, then surely that must be so in terms or the inability of many cC'llllltries 

and grcup£ to formulate positions, to establish an identity and to be ready and able to 

exercise ct.oices. Dependence in this sense is not somethir.$' readily measurablf' by recourse 

tc stAtlc indicators or financial and non-financi.al movements; rAther, it is a question of 

whether decisilXl-making entities are capable of taking a stance and or being prepared to 

defend their viev• in aituatic:ns vhere other• may have coot'licti~ aims. Co-operation does 

not il!lply in any aenae the absence of conflicts and dit't'icultiea - vhat it does imply is 

t~at vell-det'ined economic and political entitiea b~ capable or explorinf together the 

ground• on vhich arr1ngementa of mutual interest can be constructed. 

' 
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:r.e first ar.d p·i=:ary objective of international cc-operation in the technolQFical 

fie:·i ~t t~e rresent ti~e ~ust be tc enccur~e the clear articulation or needs by the 

~evelc~ir.;.- cour.tries. ':"!:is is a p?"C'cess cf research and inv~sti~atior. so as to l"'tter 

~derstar.~ the rroble!!".s and possibilities confronti~ dir~erent societies; of persuasion 

ir. order tc de:cnstrate hov rarticular kinds of techr.olOQ;y may or cay not contribute to the 

ree..lisa:ior. of their air.:s; and cf diplanacy in the broader sense of convincing ma,~or 

actcrs in the vorld economic system that they should take positive roles vith ~espect to 

the technolc17ical progress of the dr·1elopi~ countries. ':bis objective re;iresents a major 

svitch fror:: the focus cf international cc-operative endeavours durirui: the past rev years. 

:'Ii.us far, international efforts have been a continuation of attempts to fenerate industrial 

sectcrs in DCs vhich are less heavily tied to foreign interests. They have also been a 

response to rapidl:r chan~ing conditions in the vorld ecooomic system, such that both the 

cajor cornorate entities and the instruner.ts throU1Th vhich they exercise control have been 

rapidly altered. !~ore recently, ther€ are S(]lle si~s of a itr0ving avareness that the nev 

phase of i~ternational co-operation vhich ste!l's frOI!! a solid articulation of internal aims. 

SOl!le developing countries (as vell as certain nunber5 cf the industrialised countries) are 

ur.likel;- to teccr.:e producers of technol~ies vhich they can canmercialise en a subst1mtial 

scale vithin the next fev years. For those countries, strRteF,Y fonnulaticn may be coo­

fined to protlems of choice and acquisition. For other developing countries, hCJ11ever, 

the possibilities and the problems go further. These countries enter the areas of do~estic 

production of technology and its export. A clevelopinp. country vill need support fr-an other 

proups vorkiru>: on related issues and/or vith similar objectives regardless of its level of 

technological development. International technology policy vill be most effective vhen 

it provides systematic help to individual countries vithin the framework of their indivi­

dual policies. 

The second major objective vould be to clarify the multiple senses in vhich techno­

logical innovation is a high-risk activity, not only ror those 17roups responsible for 

innovation but also for all those vho, directly or indirectly, may have to bear some of 

its consequences. Up till DOii, the rocus of international mechanilllllS has been either on 

the risks thrust upon developing countries in situations vhere they lack information and 

are vulnerable to major technolcgit-al shifts occurring elsevhere, or on aspects or pro­

tection against risks as perceiYed by contemporary technology holders. This emphasit leads 

to a far too simplistic categorisation of the roles vhich sh01ld be played by different 

groups, 1U1d in this sense cwereaphasises the conflictiYe issues. 'What has heppened, in 

practice' haa been that the technol.oa-holdera' often using their technology as part or 
an investment package, baYe been vorried, inter alia, about nationalisation threats, 

investment guarantees vhich appear to be too vealt, insufficient]¥ strong ir.duatrial pro­

perty lava and limitations on their possibilities to collect and repat.ri&t'.! economic r1...~" 

deriving t'rcm ownership of technolcgy. Fram the per•pecti ve of technol~ users, -.;.: in 

particular or governmental bodies, all or these items vhir.h privete ri:-ma see ll.B rio).­

creating elements are vieved u raising costs and risks ror the COl.:l'try. The !'<!S\.Olt. r.u. 

been the presentation of iaauea u a zero-sum g•e played vithin the high]¥ confined apace 

of llorth/South t'lova. 
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c~ly c~ countries. 

-i.: ter!·~ i ..::. ~ c so~ia: c :as:;., lcca.t..:or. 1..-:.d sec~ora: cons L!ere.t ion~., a::,_: ~~at t!~e cost risk 

~or.::..ir.;i~ivr:'.3 are- sut .. ~e:t to contir.t;.'-"'~S c:ian;-e, no~ or.ly throup'h thP ir:troduction ct fresh 

technolo,;-ies but also thr:Uf"h shiftir.~ ~atterns of rroduction costs and ~c~~:~ s r.eeds. 

~hese car. ~lter the ~erceived balance of advar.tap:es and disadvantas"es frOC? em~loyirs: narti­

cular techr:olOFies. In this setting there is a real need for ~uch more detailed analysis 

of the impact of technol(lf'ical chan~e. 

':"e third major objective should be towards maki!lf' the direction and nature of tech­

nolog:cal chane:e more relevant to development needs. '!'his is, to an i~rortant extent,~ 

question arisinp: from the location of control of resources for the ~roduction of nev tech­

no lo~ies, as vell as c~ntrol over their utilisation and distribution. This remains ar. 

abstract statement in face of the hllf'.e unkncvns vith respect to the kinds of products and 

precesses vhich vould best meet people's needs in differen~ econar.ic and political circum­

st~ces. The only technology set seen at vork in the industrialised vorld, in the cct1-

temporary era, has been the set of capitalist technolop;ies vhich have been developed on 

calculation of private profit, linked lli.th various forms of political and social control. 

fame of the develoi:aents vhich have taken place under this refrime m~ be usefUl in alter­

native social systems, and sane of them may not. ~ere ·-' insufficient. evidence on the 

orFl.llisational and economic aspects of these systems to provide a basis for Feneratinp; 

alternative technol()fl;ies. International co-operation may ple,y an i~portant role here in 

providinp; informational flovs to pranote avareness in this area of iFnorance. 

The fourth objective should be the reinforce!l!ent of countervailing pover in tech­

nology markets. That reinforcement can take tvo forms: first, a reduction of obstacles 

to entry for nev suppliers of technoloFY and perhaps the provision of incentives to entry; 

and second, further i~provements of the ability to negotiate more effectively vith existillii'. 

technology supplierj. In both senses the guiding principles vould be to make technolOfQ' 

markets more competitive and transparent. This, or course, is an extension or steps taken 

so far and should oe done vith much greater avareness not only or the technical and econOll!ic 

requirements, but also of the politics of technology. 

The four objectives jus• described set the St8":e for the proposals advanced later. 

Yet before spelli:ig out those proposals, any statem~nt of guiding principles has to recog­

nise that there arP serious constraints on international co-nperation v~ich require con­

sider"tion. 

3. 3 Constraints on International Co-operation_ 

International co-operation cannot be treated as a0111ething vhich is by definition 

"a good thing" .. ~t a baaic level, international co-operation obviously has ~ome econOll!i c 

coets. F'.JJ"ther, it involves risks. On the one hand, there llJ"e matP.rial risks in that the 

expected returns of the co-operative activi~y •ay not materialise. On the other hand, and 

perhaps more serious, there are political risks in that some countries mRy bP unvillinr tn 

join vith others because of fears or various kinds or domination by certain actors or 

' 
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-~~·~1.·.: .. ·:..::_ :·: ·,;.~•-·: ... ·i.:::t":- P..~ 1l :.:~:er~i.C"r:.~:.- ~ac~ic ~ ..... tajl:e e.ttenticc.. avn.y ~r<:'!r.. ~ore 

_ • :-: _·;~ :-;c_,·_ :-,-_::-, -r ·.::·• >=-"-c~ice c~ cc-c-cratic>r. !"a_:: becC'!ie instituticn'!llised ir. such 

-;..·i:i.~.-:; rts t- re~::-.-e ttc pussi~·ili~ies ~er :"'res~. ini~ia~ives 8.l1d i~uinative approac!:es~ 

~~.•::-•:.-'-:-· c.-.r.~ir~ir.( ac~ivitiez tc o:::ir.dar.e and relatively uninterestillf: areas. All three 

~c~~:~~:~~s ~'...l.~~: :c te reco;~ised ~rec the outset. 

C.:--c,-er'ltion schei:ies ~hemselves have several dimensions. and the degr'!e to vhich 

various :cunt.ries C:lj' be prepared to enter such schemes may depend on the particular 

ii!"'.e:,sions ir.vclvcd. ,r. a broad sense, cmmt.ries can share thre!' thint:s: informaticn, 

co.-..'"!c'.!i ties (in exchruv,e or trade), and i;over. These three forms are not unrelated, but 

~it.~ respe~t to technolor.r the bulk of sharing thus far has taken place throw>h tradinp; 

processes of one sort or another. ':bis has been supplemented to some degree by a st:'.l"inp; 

cf infor:::"-tior.. C~ till nov, the sharin~ of pover vhich car. CO!l!e fran technological con­

trol has certainly not taken place between industrialised !Uld developing countries. 

!he di~ensions of co-operation just described represent a mirror im&F,e of the objec­

tives set out in the preceding subsection. So far, international co-operative mechanisms 

have aimed at changing the distribution of the benefits of exchange, and have SO\lf'.ht to 

extend the realm of information sharing. Only in a fev cases has there been a serious 

attempt to introduce sane aspects of the sharine; of paver. 

For technol~,Y, as countries develop st.~~tegies of lesser or greater degrees of com­

plexity, so the forms of co-operation involved !!lay be more or less elaborate. To proceed 

by analog) vith international trade, there are several degrees of co-operation. 'Where 

there is no trade, sane initial contacts are necessary along information lines before s0111e 

exchange netvorks can be established. When many of the "natural" barriers to trade have 

been removed - in the sense that transport and COllllllunication systems have been developed 

and producers and users are reasonably vell informed about opportunities - then situations 

emerge vhere substantial protection is employed for political 'Uld/or economic purposes. 

Fran this stap,e, various kinds of bilateral and multilateral negotiations take place vith 

a viev to modifying and reducing sane of these barriers. The basic form of such nego­

tiatio1.s vould be bilateral discussions designed to increase trading opportunities among 

the co•mtries involved. Multilateral trading negotiations, vith most-favoured-nation pro­

visions represent a further stage, in vhich the idea is to link bilateral steps to increased 

contacts vith associated third parties. Then may come the recognition that the negotiating 

entities are unequal in their economic paver, in vhich case notions of preferential arrange­

ments of various sorts enter the picture. At the same time, some sets of countries may 

feel (as has been the case for ~ost of the OECD countries during recent decades) that there 

are opportunities to be gained through the removal of commercial barriers to trade in 

industrial products. This leads to free trade areas, where protection i11 eHminated among 

members or the area but vhere each of them is left free to adopt its ovn policy vis-A-vis 

third parties. This, in turn, is then extended to custC111s unions, vhere even the indepen­

dence with respect to non-members is remcved, and to ccmmon markets vhich allOlr freedc:m 
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:"".is:"".5 is ccr.strained r..ot sc r.:uc!1. be t~e ;-articulci: ::;~rP..te~- i.nvclver! 1lS t-:: t~c ie,-ree ~c-

.... :-.:c;. !t.ny cc·..mtry is prera.reC 9 at a ;i·.teri ti:-'e, to er..gasre in it. :1-' .. e co'JI.tless ("'Cstacles 

anJ JisaFpcint~ents ~ilich ~.ave been well doctm'.entc<i about integration sche~cs ar.c:-w ~cve­

lorinp: countries tend to show that ~any of the protle!!:.s were a.ttrituta"tle tc a tlin:! 

adcFtion of arranF:ements which were not suited to the e~onornic and political situations cf 

the countries concerned. Al!lolll". the OECD countries, the develo~ent cf tradi~ relations 

in the past three decades has been achieved on the basis of productive syster.is reasonally 

vell est .·•1.i.·hed in most countries belonginp: to the orp;anisation. In other vords, the 

various forms or co-operatior. in the exchange sphere have followed upon the existence of 

substantial domestic productive capacity. To apply the s11111~ kind of lopic to the situa­

tion of developing countries, where these productive capacities are either not yet installed 

or, if they are, they~ not be under the control of the coUI.~ries concerned, is to tackle 

things the wrong ~ around. It is therefore useful to devote a great deal cf attention 

towards co-operation .'limed at augmenting technological capabilities in developing coun­

tries. To sane extent., there vill have to be sane sharing or power as well as information 

at this rather early stage, vith the sharinp, of exchanp:e stenning from the other twc acti­

vities. 

In the light of these observations, some or the proposals that will be outlined in 

chapter 4 are intended to COYer more basic issues. These 111ay have sufficient flexibility 

to provide for the interests of countries vith a relatively vide ranre of developnent levels 

and socio-economic systems. The rest of tht'! proposals are more limited in their applica­

bility. They inTI>lve a greater deRJ'ee of co-ordination and camnonality of interest, thereby 

requiring a closer situation and viewpoint for participating countries. The extent of 

participation by a particular country in a particular sche11e vill depend entirely on the 

perceptiJns of tis policy makers. 

' 
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/~e.:·:sis o~ Curren: ?ro:-osals 

':'e::hnolq::; stratep:ies C!l."l co·1er four major areas, 11hich e.re: { i) choice of technology; 

ii) a.::r,;.iisition of technolOl'Y frcr. abr0ad; (iii) production of technology; (iv~ sale 

of technolo;:;y. 

Policy proposal~ shoula be relatively molest and politically realistic. International 

eo-operation is valt·able, not as a goal in itself, but only to the extent that it can help 

the attainment of greater degrees of tecl'>.nological deveelopl!lent for the developing countries. 

The propo~~ls a;e also ~elective. An attempt has been made to address those issues 11hich, 

at the present tirne and :.earing in mind the co-ope!"ative rnechanisl'!~ 11hich :1ave alrPady been 

instituted by various .. iverrunents and international organisations, appeB.1 to be amendable to 

international co-cpe,ation and cape.bee of offering benefits at relatively ~011 cost to the 

developing counf",ies. The measures proposed are possibilitie::;, i.e. their aim is to offer 

a little more freedom to manoeuvre to t.10se developing -:ountries \"hich may 11ish t0 avail 

t~.e"." . .;e> es of it. ':'his seems "'- straightforvard assumption to make, since no international 

or~·niz~tion has the po11er to obliP,e involvement in these sch(~es. Countries vill parti­

cipate unly to the extent that they bPlieve that t'.1e scheme has sanething to offer them. 

':'he criterion of possi'Ji 1 i ty biases to sorne extent policy c:ms:idere.tions in favour of more 

modest proposals. As 11ill be seen, hovevcr, it do~s not necess~rily remove fran consider­

ation some more adventurous sc~emes f0r vhich the arguments appear to L~ nar':icularly 

strong at the present t~•· '.?. 

The issues that could be addresses may be classified in thP follo11ing vay: 

(i) The need to collect, classify and dis&eminate technical, econanic and le~al 

ir~ormation, 

(ii) The need to impr0ve tl.e competitiveness of international technology markets 

11i th particular attention beinp: paid to vays in °.fhich technoJ-:6.f 'uppliers from the soc .. a­

list countries of Eastern Europe, from China, from the deve·.opinp, ~ountries themselves and 

frcm the medium and small-size enterprises in the industrial ~ount~ie! can ~e given more 

opportunities to become involved in markets. 

(iii) Tf.~ r.~,~. · ~<" improve the negotiating potential or developing countries as buyers 

or technology ~ hI .'·.1gh, inter alls., the development or adequate multilateral institutional 

mechanis-ns. 

(iv) The need to remedy at least some of the inlldequaciea or existing rinancial 

arrangements for developing countries to choos~, acquire, produce and sell technology. 
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(v: :be need to eliminate the discriminatory technolop:y pU?"chasing practices cf 

multilateral and national public agencie~ and to encour&P,e them to extend preferential 

treatment to developing country suppliers of technological ~ooJs and services. 

(vi) The need to provide an adequate cushion e.eainst the substantial risks faced by 

developing countries entering technology markets vhether as prospective or ac+•1al buyers, 

seller~ or producers. 

(vii) The need to reduce the fragmentation and repetitive nature of R + D activities 

of developing countries. 

Several United Natior.s bodies (UNCTAD, The World Pank, ILO, UNESCC', and UNIDO itself) 

are currently vorking in the field of technological co-operation. Other international 

bodies vvrk in fields related to the technologica.i sphere. A considerable body of sugges­

tions and ideas has been put forward by sane ~roups vithin the past three years. Of these, 

the folloving should be mentionea: 

The RIO Foundation; 

The LUND Group (~n expert group vhich originally met under the aegis o~ UNCTAD. 

one year ago, it advanced a set of ideas vhich could be taken up as part of a 

progrlllllllle oriented towards vhat UNCTAD has called "the technological transfor..i­

ation of the developing countries"); 

- The Pugvash Council; 

The Developnent Assistance Conmittee of OECD; 

The Technological Policy Group of the Andean Pact vhich recently has advanced 

draft proposals for a system of financi<g of the technological developruent of 

the dev~lopi>ig countries. 

The lists of proposals advanced by these various groups and organisations suggest 

that there is considerable correspondence of vievs on issues ~ertaining to international 

co-operation. The sp~cific ideas revieved and advanced in ~he present studj constitute a 

selective listing of current thinking. The criterion for choice has been to consider those 

proposals vhich are more consisten·~ vi th the argument of this chapter. 

Existir.g international co··operati ve proposals cover: 

(i) Multilateral action to improve the terms of transfer of IC te~hnologies 

to DCs; 

(ii) Information sharing at the scier.tific, technical and legal levels; 

(iii) Direct and indi1ect assistance to the development of indigenous technolor,Y 

&11d knov-hov in Dr.a; 

(iv) The relocation of some IC R + D activities to DCs; 
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'·:i.' ~:o:-L.n.rket met~.ods of upFradir.~ the "presti~e" of R + D oriented 

tovards meeting DC needs. 

The follo1dng pages contain a reviev and analysis of the existing proposals• as a 

ta.ck·iro_;; !"or the nev proposals advanced in the latter part of this cha1•ter. 

7te initial framevork of the current proposals vere first advanced in the UN General 

Asserr.tly Resol:itior. on the ::ev International Economic Order.!·' The proposs.ls on scientific­

~nd technoloe;ical co-operation could be summari~ed under thirteen heads: 

{il Developed countries should contribute to the establishment of an industrial 

technological inforr.iati•n bank and als0 consider the possibility of regional and sec~oral 

banks. It should be noteJ that the General Asse~.bly added the clause that the information 

banks should involve "in particular, advanced technologies". The General Assembly proposal 

speaks of a "greater flov of i::ifo!"lllation to developing countries", making it clear that this 

proposal must be distinguished from proposals directed to co-operation on a South/South basis. 

{ii) The establishment of "an international centre for the exchange of technological 

information for the sharing of reselU"ch findings relP.vant to developing countries". The 

General Assembly clearly had in mind that such a centre should be established vithin the 

fremevork of the United Nations. s :nee the folloving sentEo.1ce ·.-1.:quest~ an e"tamination of 

the institutional arrangements "vi thin the United Nations s~·stem". This is _ fnked vi th a 

specific recamnendation in this d~rection, listed under (xii) ~elCJI(. 

{iii) Developed countries sh0uld signifi~antly expand their assistance to developing 

countries for direct supoort of their science and technoloJY programmes. This recommend­

ation directly corresponds to Target II of the Uh World Plan of Action previously ~entionP.d, 

alttough the specific num~rical target of the World Flan (0.0;% of developed countries' 

GNP) is not directly specified. 

{iv) Develope1 countries should substantially increase the proportion of their 

research and developne; ~ devoted to specific problems of primary in~erest to de,relopinp 

countries. This corresponds to Target III of -~e World Plan of Action. Although, once 

again, the mDl!erica~. target (5% of total R + !J) .s omitted, it should be noted that i:1 

respect of both proposals {iii) and (iv) the ~eneral Assembly Resolution specifically 

states that "feasible targets" should be "agreed upon". This, hovever, has not so far 

h11ppened. 

}:_/ Resolution adopted at th~ Se:venth Special Session of the United Nations General 
Assembly, September 1975. 
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: n.tent sy5te:::. 

(ix) ':'hP develo,:cd co•mtric:::; sr.ci..;ld facilitate ::?.C<'ess to df'·;elo'.'in,- c:u::t:-ies ?:: 

favo:u-utl<' t~r!>:" ar.r. condition~ to relevant technolop;y information. The Resolution empha­

sises specifically ne'll developmen•.s ard thP e.cll\rtation of tf"chnolory t0 the specific ncc'ls 

of r!cvelo;·i::r, cmmtries. :t also :;;ecifies that ti.is u;rlies tc .. a.:vance•4 l\n·:i otr.cr 

tech~olor:ie::;'" ~ thu:; avoic!inr: any s~cc:a~ orientA.ti0n tov."Ards ::i.::r:ronriate tecl"'.nc:c;:r:: ir. 

the narro10er sense of interr.iediatc or ir.fo:rrial-sector technolof"'y. 

( x) r:::1e developed co·.Jntric:; :;!":0~1ld enCOt;!"?..P:C tne !--ri ·1rLtc i nzt.i tt.\tion:. ,..;jc~. !".~·:t· 

dc-.rf'l0red advanced technolorir:r: t.c· rro·.ride effective t~chnolor:ir:s in su~rr.rt. cf t::e 

priorities of developir.r, countries. '!hf' sr,erific oriPnt~tion to••nrd'.> nc1v:mced tcchr.0~0,..ie" 

in this context is underst1U1dablc since t:ie "rrivRte institu•.ions" concerncrl :u-e mil.inly 

m11ltinati0nal corporatior.s. 

(xi) Develor-e<l cm~r.t;·ies :;r.ould ir:prove the "tranpnrl'nc~· of the industri pJ prr,t·l'rty 

rn'lrket" tr.ow.h pro,lects in the ficlr. of infor"'.P..tion, con::;llltancy P..nc1 t.r11ir.inP' for t.:Oe benefit 

of dcvelopin~ countries. This recomr.iend11tior. is also addresred to the relevant orpnnisntionr. 

of the Unite:! r:ations syste!r'.. A1t:1our:h the nature of this pr0posal is not f"XRctly clear, 

it mRy ht' n,:;::;umed to be o.ddre::;r.crl to th<> nePrl - o.lrt'nrl:1 ncntioncrl in thi:; paper - r>f 

strenp;t:.cninp: the barp;aininp; cnpacit:r of developinr countrie;; in nep:otin.tionc. involvinr 

matters or technolop:;y. 

(xii) ':'he technolopy and experience A.vnilnhle within the rnemhf"r countrie:; of the 

United NA.tions sy!'ltem should b" 'llidcl:/ •lb:;e1, rnat<>d nnrl rcl\rlily l\VRilnblc to the rlevclopinr 

countries. This responsi bi li ty is placed upon the 0.ecrete.ry Generlll of the United riat ions. 

It is linkec' to the problem that there is no sinp;le United Nl\tions ap,e11cy specificl\lly IU!d 
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:::--.ce:·t:; .-~ ~::e ~-:: ~cscluti0n ·..-it.~ r.n.terial ~re:. ~ecr.r.ice.l studic:.; or~ s~:entific and tec!:no-

(i ~ ~-:-.e est:i.Lli:::~"".cr.t vit!:ir. thP r;:·: of 11 Cour.cil on :.cience and ":'echnolof'f anJ 

(ii~ ~ht estatl is~e~t c!" a "JG·rld technol<;rical at;:.hari t:: ·.:r.o:;e nrinciri:i.l !'arpcse 

;,·"·::a ::e to ce:'ltrali~e f1..0nctior.s o!" various international orranisations in the scier.ce and 

( .. . , 
lll, 

( i-;) 

(v) 

(vi) 

':'he establishr.1e!".t of an 'nterr.aticnal ?1rnk for ':'echnolnl"ical re•elopr:cnt 

1-~ve :"in:mcial tackir.r to the renerntion and diffusior. of appropriate technolOl".f· 

Preferential terr.is for the sale of patents and knov-hov to developing countries. 

ne,isters of technolor;ical knovlerlr.e tc be develoned t:' T'!'.r.:','\IJ ar.d t,>;;Tf·C. 

l'irh qual it:; research instit·~te:;, vith traininp: prorrR.r.lr.les to be set up at 

r.'1.tior.'1.2, '.'ut-rer:ional and re,-ional l~vel:; for the develonir.r countries. "."~e financinP' of 

t:.esc ins:i•,'..lte:; i:; state--! ar. one cf the rr.ain ot,_icctives r'>f ciort!'. ·fouth financiRl tr11no.fer-:. 

:. T~'. Co·ir.cil (Jri :"ciencc 1J.nrl ".'cchnnlor;f ••hich shoulr1 11ttcll'.pt the orrnnisation 

o!' ,.. + '.1 ;·ro,'J'.tnr.'J!'er. tr.roui;h the u;; systet:\, 

(viii) Thr. av'liln.bility of suh~ir!ie~ for the trM::':fer nf technol0dcal l:nnv-hov tn 

rlcv~lopin,- countrie:;. 

(ix) ~ ~onl er re~i~ter of technuJop,ic11l information to he 

r.ountry r:ovt-rnment:; in their ner:otiations on t.echnolof"Y tran~ft>r. 

-~, u ... .... hy developinl" 

(x) The fort.hcomin~ U?IC~".'D Conference should cnnsider iMprovinp, the efficiency of 

the UN system vith regard to the generation and diffusion of appropriate technology. 
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'P"' ... r"'. -. .....,_.. _,, \....,; ... ~ \... • • -.::-• ""L t:" • .JI .. • ..!. I ... a • e,e .. " re,_y .. , Uc;.S .. ec. ".f .!'le .• J • .Jllnr;a,lon a series Cf rrO;:'OSalS is Fre-

se~~e~ ~cla~i~~ to intern~ticnal te=~nical co-operation, vith src=in: rererence tc the 

; rssit:e ?"cle er ':.he so-calle·! "like-=:inded .. countries. ':'he core of ':.hose ::iroposals r::.a:r 

be si.r..r:arised as fo:lovs: 

(i) A register or voluntar.1 technical advisors for Des, vho vould pay particular 

attention to (a) neeotiations vith TNCs; (b) industrial extension services; (c) local 

consultir!f; services; (d) a pror-ramme designed tc utilise the eiq:erience of retired 

executiv"s and managers. On this last point the report says that '"'!'he experience of Sri 

Lanka vith respect to retired managers might also be noted. Persons vith relevant skills -

those in shcrt supply but needed for the attainment of national develoJ:lllent objectiYes -

are invited to r~tire in Sri Lanka. Th~y bring with them not only their expertise but also 

their pensions and savings which, in many cases, can be quite considerable. Whilst actively 

pursuine this retireme~t programme, Sri Lt.nka exercises considerable care in selecting 

persons vhcm it believes can contribute to its develoj:lllent efforts: of the 5,000 persons 

who have so far been considered. only 500 have been Riven pennission to settle in the 

country.'' 

(ii) New training programmes involving industrial training and exchanee programmes. 

(iii) Research co-operation. In this area the study is particularly useful since it 

provides proposals of a slightly more detailed type. To begin with, it focusses ai the 

importance of twinning arrangements, recognising that these arrangements have advantages 

and disadvantages so that a carefUl conception is essential. The report underlines the 

significance of the activities of the Swedish Agency for n~search Co-operation with Deve­

loping Countries (SAREC) and notes that several of the developing country papers prepared 

for the UNCSTD Meeting refer to the importance of SARE~-type institutions. First, it is 

noted that financial support for these twinning arrangements must be extended. Second, 

research on new technclogies should be instituted and it is emphasised that such research 

would be of benefit to the "like-minded" countries as well as to the developinP, coontries. 

Among the areas of possible co-operation mentioned are small-scale energy modules based 

upon solar, wind,biogas and geothermal technologies; small-scale and decentralised electri­

ficatic:ri systems; low-energy housing anl transpor~ technologies; redifrusinn systems; 

and technologies to exploit marine resources. The study correctly points out that one of 

the advantages or such co-operation is that programmes would be less constrained by the 

provisions of the international industrial property system. '!'he new technologies, or course, 

car.not be considered in isolation fran their canmercialislltion, since experience shovs thl\t 

the latter !'requently costs much more than the fo:nr.er. To help overcane these problems, 

it is suggested that the "like-minded" countries could set up a speci11l fund ror the 11cqui­

jition or nevly developed technology. Alternatively, and perhaps additionally, the funds 

could he c'1annelled i',hrough UNIDO's proposed T,iternational Centre for Approprillte Techno­

logy (ICAT) or thrcugh the Internationll.l Mechanism for Appropriate Technolop;y (IMAT) scheme. 

!/ Dolman, A. (project co-ordinator), The Industrial and Technological Transtormat1on of 
the Third World, J.snue.ry 1979, pp. 31-39. 
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~.ir :! , ':.!~ere s::o:L.d te researc~. ir.':.o technologies of spE cial interest to the develoring 

:o~r.':.r:es. 7:-.ese technolcr.ies should include matters relating to rive guiding princirles, 

: . c . .-:rea':.er ·.ise o!" local rav 1:1aterials; reduction o!" vaste and rec:•cling or vaste pro­

~ucts; savir.;i: on scarce factors other than capital, e.g. vater; increasing the possible 

ra.'lt:e o!" variations in ti.e det,ree of mec!1anisation of the prc:ductioo process, variati0n 

;i-hich car. a:;:ply either to the core of process itself or to ancillary a.:tivities; and 

encouraF:ement of substitution in production betveen dirrerent rav materials and other 

inputs. Fourtr., co-operative enterprises should be established rar adapting roreip;n tech­

nol~) es &s vell as developing indigenous technological capacities. 

(iv) The creation of an Early Warning Sys<:em design~d to aler• developing countries 

to those scier.tific and technological advances vhir- cculd have a significant impact on 
1/ thei:· developr.ient .- The report describes the proposal in the fol loving terms. "G0vern-

ments a~d enterprises routinely collect information on econanic and technological develop­

ments. In attempting to distill and disseminate the information relevant to the Third World, 

the "like-minded" countries could seek to pioneer a varning system vhich co•1H later be 

expanded to much broader international proportions. One or the main functions of an early 

varning system could be to indicate technolo~ical advances on a sectoral basis, enablir.g 

developin~ countries to identify promising areas for future investment. Lack of su~h 

infonnation has prevented developing countries fran more equitable participatiOll; in global 

econanic ~ovth. In future, information on such areas as macrobiology, nitroge •. fixation, 

rav material testing and processing technologies, energy technologies, technologies for the 

exploitation of the 'inte_·natiooal commoos' vill become increasingly important and vill 

help enable countries define the 'tecl:nological challenge' in the next fev decades." 

(v) Encouragement of the activities c·f small- and medium-size enterprises. The 

report indicates that in the Nordic countries and the Netherlands such enterprises are 

generally canpetitive and frequently employ advanced technologies and techniques. It seems 

that ~hey have not yet been adequately involved in formal transfer progr81!1111es because they 

iack the capacity to enter into negotiations and ccroperative progr1111111es. A series of 

~v.ggestions are made for involving these enterprises in the transfer process. 

(vi) On the TNCs, the report suggests, rather like the Lund proposals, that there 

should be incentive and taxation policies related to transfer or non-transrer of techno­

logical knovledge; fade out joint enterprises; measures for enabling developir~ countries 

to obtain equity in the industrialised countries and -~heir enterr:-ises; and Codi's or 

Conduct. 

'!:._/ See also UNCTJJl/Tl'/9, 1978, Technological 'l'r'Ulsformation of the Third World, p. 111, 
pp. 59-62. 
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technological knovledge and skil s to the developillY coun~ries. 

(ii) A system of posith·e ince!".tives tc th<'!"e -:-::cs 10h:c:-. tr'l:".s'."°er ··~nrc:!":atc 

l.e levied on tr-~ose ._.hich do ~ct. 

or t:ie !.att:.er. '::'.ere is also n call !"'r!" t!:e active ;-artic:!ra~icn o~ -ie·.relc;inr ~o~!'ltr:: 

to be financed Cy the revenue of an :r.t.err:.ationnl ::;e~ted a·Jtt.crit:."'., a~ vell n.s r:.· !i?*eC"t 

ccnt!"i buticns frcr.: international fine.ncinp agencies. :!':.is rrorc~a.:!. .-:~es r:r.l ~ix ar~:-# sreci :~~c 

~undir.r.; tarr:et but it states that •rsnr.e ki:?d u~ ir:i+i:al l"O~l ..:01;~~ ~rc~n~::.· he ~~:!.t':'°:::. a~ 

a. tarP:et i~. pled;;es for 11 ~i·.re-year reriod, a~ter vhich its e~~Ectiv~~ess s~C"'ul.1 ~e evl\1~;­

ated". 'I'"nc four main purposes or the association are: the sh:trin~ o~ techno1~ic~l ~n~--

led;-e and si.ills: suprort ~or the acquisition by rlevelor;i?IP' countries of nrnro;-!"i'.l.te 

tec~.nolor;y; support of joint tec:molor:ical rlevelop!'"ent pro,lects invcl vinp; .:iore t~-1n cr,e 

develo,inr country; and assistance to reP,ional and suc-revional tcchncloicy develor~ent 

agencies as vell as to national A,Q:encies in the least develooed countries. 

(v) A hip:her percentare or tl:'i-administert'd assistance (incluclinr- th11t throU('h the 

U11DP :md the l·'orld P1mk) should be allocate(i to t.echnolop:ic·\J c!eveloprent. 10ithin, and co­

operation !lr:!On('. developinr, countries. ~nc tar,i:et proposed is 50'." for '"develol'r:ent rrr..'f'cts 

vith a sip;niricant technolop:ical component", to be achieved hy 199( in annual steps of rive 

per cent rlurinp: tt. third development decade. It is stated thrit this should he rl<'ne 

"vi thin the rramevork of country proP,ramminp''. 

(vi) More UrJDP support for stren,i:thening indip:enous technolop:ical capahilitics in 

developinP, countrie~. Three major priorities are listed relatinp: to improvP.cl rlecisior­

makinp:; better information and access to roreiii:~ technolopies and assistance to create 

nev appropriate technolop;y. 

(vii) Strenr,theninp: international mechanisms to further the developrrient. ancl dis­

se~ination of technoloP,ies most appropriate ~o meetinp: basic needs. In broarl terms, this 

idea is the same as that contained in the IMAT proposal. 

1/ F:dquist, Ch. and Edquist, 0., :'1ocial Carrier::; or Technolop:y ror Development, Dir.­
cusr.ion paper no. 123, Research Policy :-:tudies, Lund Universit,y, :-:vcdt>n, Cctohrr 1?78, 
pp. 20-21. 
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rv::i' :-~e ini~ia~i"ln c~ rive internatior.a: co-operative research ~ro~ects un global 

;!"c'.::=s ·.-:-.ere it ::is,:: '.:e anticioated tha'. the research :.rould be long-tenn and prot-ably 

~~:"~~i::~e -:.!'-.r'Ji.!J7~out t,:;,~ l'}fliis. ~~c specific pro~ects a.re suggested l:u~ polluticn o!'" the 

(ix) La.uncl: ;:riorit:; prc,!ects for technolo~: develop!:!ent in a lir.!ited nur.ber of 

s1>ctc!"al su'.:.'ect areas. Industrialisation is included as one of the .. ive areas selected 

for the ~:CO'!'J a;>:enda by the ?repa.ratory Coi:r.ittee. This also t!U:es U!J unimplel"ented oro­

:oo.a:!' fror. the '<or:c ?lan c,f Action -..s is srecificnlly re..:ur:<•ised by the Lund Grou!J. 'i'!e 

!:._1:-:ec·. -i.ri>:t of in".!ustriaj isation as reco?"=.endE>-! by the ur:~ 0 rcparatory Co!!!r."ittee r;ives 

s:ceci'.'.l eir.;ihasis to the production of capital goods. 

The Pugvash Co·m~il.!./ has recently proposed action for international co operation ll!iich 

cov .. rs an ext:.:".<.:ly wide range of issues. 

(i) To promote the sy ctematic exchange of information .oncerning experience in 

science r"llicy and planning among DCs in order to build a scientific and technological infra­

structure, s.nd promote the acquisition, develop~ent and application of scientific and tec~­

nological knowledge. In this rep;ard regional and subrep;ional information centres arP. ce.lled 

f'Jr. 

(ii) ~o set up machinery to facilitate the dissem;nation and exchange of scientific 

and technological knowledge and experience originating in the developing countries so that 

the comparative advantap:es and specialisations of various countries and sectors can be fully 

utilised. 

(iii) To make appropriate institutional arran~ements for the traininp and exchanpe of 

scientific and technological personnel. 

(iv) To !Jrornote technoloP,y projects between developinr, countries havinr, Cu="ll!lon 

rer;uircments due, inter alia_, to similai- natural endowments and sectoral struccures of 

production. 

(v) To establish associations of research councils ruid joint R + D centres in areas 

or common interest and to develop machinery for the exchanRe of recently developed scien~ific 

and technological knovledge. 

(vi) To pool scientific and technolor,ical resources and capabilities tovards the 

achievement of collective self-reliance with regarj to technolcp,ical development . 

.!./ Pu~ash Uevsletter, Vol. 15, !lo. 5, l!ay l'll'l. 
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' :-::e need for ':''.'.Cs to: 

(vii) Contract a part of their O'll?l ~ + ~ needs vith local q + D centres. 

(viii) Perrit their personnel tc er.ptlFe in part-ti~e P + J vork in local hirh-levcl 

education and research institutions. 

(ix) '·!ake available their O'll?l ~ + D facilities for training of scientists and tech­

noloP,ists from outside the affiliates. 

(x) OrP,anise technical trninin~ pro~ar.ur.es for personnel of local sub-~ontractinr 

fires and local distributors of their products. 

In rlorth/South transactions: 

(xi) Priority should be given to projects vhich contribute most to t~c buildine ur 

of lo~al scientific and technoloP,ical capabilities in developinr countries. 

(xii) The choice and mode of implementation of collaborative projects should accord 

vitl': the development priorities that have been dete?"l!:ined b:.· the develo!linP: countries thel"!­

selves as reflected in the cor1111itmcnt of their resources. IC P.OVernMents and apencies should 

therefore channel their funds for co-operative oro,jects throurh the national authorities of 

DCs. 

(xiii) Traininr. proerlU'U!les for DC nationals should be provided in those areas an1 di~­

cipline~ for vhich there is a clear need in the dcvelopine countries, as deteniined by ~Cs 

themselves. 

(xiv) The leader of a project undertaken in ,, rl.evelopinr. country should he I\ n11tionnl 

of that country and responsible for its manar:ement and technicl'll control. '·1:en this fa n0t 

possible, the firs~ phase of the project should include the trainin.,. of Mllnllrerial and tech­

nical directors. 

(xv) The choice of any forei~n consultP.nt required by the DC pllrtner in a collnbor­

ation scheme should be made by the country itself anti not lie i~p:ised hr the IC nnrtner. 

(xvi) ~ponsorinP. agencies in TCs should stipulate that any scientific llnd te=hnolo~ical 

co-orerative project in DCs should be undertaken Jointly vi th locnl institutirn:; ·.1herl'.' the:· t:>xi~t .• 

(xvii) Coll11.borative projects carried out in TC lRborRtories or institutions should 

involve scie 1tists frc.n1 the p'lrticipatinp: or., 1U1d they shoulr! ensure that the rei;ultll or 
such pro.Jet':-.5 flov to, ar.d are l!lpplied in, the DC concerned on 11 preferential hn:;i:;. 



~x;rii:' :~:.e:-. the re ~'..l!":s G!° c:'llabor'ltiYe researct can be co~ercially ex~lcited. 

:.!::~ X ;:urtr.cr :;!.~ ulc hav!! the ~r~ori t:: in pater.tini:- and use of these resu.l ts. 

<'he disscr.ination of rav d~tn collected in a developing cou.~tr; ir. the course 

s:· n collahornti-;e f'ro.lect s!:ould be at the Jiscretion of the developing c:ountr/ partner. 

(xx) Collabcrati'le projects should be ·.rieved and integrated vithin the frlll!:ewor~: 

of a !or.g-ter= de·.relopment pro~ramne as defined b:r the devel'Jp;_ng countr.:. 

(xxi) Collaborative progranmes should not be used to exploit res as testinp e.rounds 

for r.ev scientific concepts or technical innovation where such vork cannot be carried out 

in ICs. 

(xxii) ~'henever a collaborative project involves research in drup,s, chemosterile.nts, 

pesticides, etc., in a DC, these trials shou.'!.d conforrt not only to the current rer,ulations 

nnd ethical require!:lents in the DC but also to the rer.t'lations of the IC and.for those 

accepted internationall:r (unless an explicit decision to the contrary is taken by the deve­

lopin~ countr1 partner - as was the case vith DD':' in some countries}. 

(xxiii} Identification and assessment of tl.e ecological implications or collaborative 

~ro~ra.11r.1es should be a part of the prorr~'T'.r.'e itself. Collaborative research conducted in 

a DC should be not only in accordance vitt the DCs' own environmental stanrlar~s, but with 

international environmental standards as vell. 

(xxiv) Collaborative pror;ramrnes should allow for mechanisms other than the "expert-

equipment-traininl':" p.ckage, especially vht>n the "expert" component is unnecessary. 

(xv) Scientific and t-echnological co-operation should not be used to il"por.~ 'l.r.J 

i;nrticular political or economic system on a DC. 

It is of course one of the distinctive feature-:; of the f'u~ash Grou71, llhich larp,1>ly 

consir.ts of seientists, to P'.ive greater promin1:nce to, 'ind be bett'?r infomerl ab.rnt, the 

speci fie role of scientists and technologists as professionF>l i:;rours as "'ell as indi v:: rluBL 

in the process of creR.tinp technolop,y, Mrl hen-:1> to f'.C, :ntc 1 •• !ater <ldail in this direc­

tion than nere r,overrunental proposals do. 

(xxvi) Co-operative r,.·ojects undP,rtaL:r1 ·.i' •, the involveme:i', of ·.nt.erna:,ionnl 

apencie:; should be derived from the nation•1l rlnn:; rmrl 'n · • ~1ori :. i':'- 'lf the DCs, ;ind provide 

for flexibility in rep,arrl to chanp,ine conditions. 

(xx vii) Co-operation under u:; auspices and vi th other interr1at i.onn.l or;:;r.!'"li sat. ions 

should ensure upr,rndinp, of the policy-makin~ and manaP,crial capabilties, and of the infra­

structure necessary for the p,rowth of science and technoloP,'/. 
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~reater i~pact ~r. ~~e ovc~'!.11 nation~! dcveloprent ~rorra_"!!!tcs of ~Cs - ~e~tic~!ly vil~ ether 

;"ro.~ects 0!· • .. he s!lr.e orrl!,rlisation, :in::: !iorizonte.11:.- t:it~. r"!levant :1ro.~ccts n'!"' other !·~~ 

orranisatio!'!!-· .. 

(xxx) :nternational or~a.~isntiv~s should provide all l'OSsihle ~unport to DCs to 

ens,1re the.t local scientific personnel take over as soor: as no:;dble re::;,,onsibilit:; for C'.:lr:­

tinued f·.mctioninP. of a project launched throurh international co-oreration. 

(xxxi) Greater use should be made by international orp,anisations of the expertise 

in the DCs, including consultl!.llcy orr.anisations or all kinds. 

(xxxiii ':'raininr, is best accomplished within the milieu of the developinp, countries 

themselves. l/hert> outside scientific and technolo1_rica1 traininp: is needed, existinP' faci­

lities and capabilities should be exploited first. In th~ case of traininP' in DCs, adequate 

steps should be taken to ensure that the scientist returns to his own country, unless 

politici..). persecution may be involved. 

(xxxiii) Scientific and technolor.ical co-operation proP'ramrnes of intornationnl orf~ni­

sations should not lend themselves to the C01!11'1ercinl promotion of industrial nrorlucts or 

processes. 

(xxxiv) International orp:anisations should not ci.?pend on TJ:cs for ::ia,!or fundinl' of 

any part of their activities. Uhenever contribution is nade by Tr:cs, it should be entirely 

without strings, and the nature and scope of the contribution should he made r-ublic. 

(xxxv) International orp,ruiisations should not act ns oroxy for rese'\rch projects 

at the insistence of a third party. In such cases. complete informatior. about the interest 

of the third party should be made available. 

In summary, the afore-mencioned proposals are limited to pri~arily dealinp, with inter­

national co-operation: the first six are related to collaboration emon,. DCs; proposals 

(vii) to (xx) are directed to arrangement co-operation between DCs and Ti!Cs; (xxi) to (xxv) 

involve more directly national governments, fundinp a,o;encies and scientists; finally, the 

lest ten proposals tr:r mainly to depict sone or the ro:e.1 that intern11tion11l ar:encie!l miri:ht 

play. The Pucvash proposals conclude with a special recommendation for region~l centres 

amonp, DCs as "valu11blc instruments for poolinii; resources, talents and facilities Md for 

working out problems of mutual regional interest throur,h a network or coll~boratinr: insti­

tutions from all participating countries." Since this recommendr."ion ill :ieparately listed 

and not placed in the first r.roup dealinr, with ~ollaboration amonp developinr. countries, 
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:-i.~ .. · i !en.o.. ·.•·.•: !",otior. nf l!.f'f'?"O!"?"i'lte tccr.r.clo,-;: shoa!c! r.Ot, RCCordinp tc the OEC:), be 

:?.:""~- r.e:.:: ..... ::; . ::~e ~:c:: '.1.r--·.:c~ t:i..'.1.~ ::.r;:rc~ri~te tec!".r.n1..of:"7.- does., thourh., inc!~de t!'le :;cien-

(i: :0ir.t 2<:.'.l".rr:-:,.ive scie:-icc ar.rl tec:1r.olo!';' rese'l.rch r>rojects ~et;:een in!<ti-

(iii ::oe ir.corpo:-:i.t.ior. o!' ccl::.a:iorntion with ti1o developinr; cour.tries into the 

r;.1tior.al scicnti fie struct:..tre and ;:c::.i.cies of the crcn countri( ~he incorporRtion should 

extend to invclvefl'ent ·,:it~. sreci11.l tf"ldies su~h as the Can,1.'.lii>.n I:':~c or tlte Sveclish SAREC: 

~ith s~ecinlise<l overseas researc!: establis!.ments; vith special overseas divisions in R + D 

departments; collaborR.tion with aid and sci r~,ce l'linistries, nnd so on. 

(iii l :tore func;inp: for larp:e science centres to increase the attention to appropriate 

technolop; for ".lcvelorinr: countries. 

(iv: Intensifie' traininf". of dcvelopinp; country scientific and technolop;ical per-

sonnel, both inside anr! out:;ide the develoninp; countries, with emphasis on new forms of 

!H'nde!':ic and cx~crirncnt.;i.l appro1tches, includinp: also th" traininp; of auxiliary semi­

professional personnc::.. 

(v) Aid to include basic research as •..iell as R +fl for direct practical applicfl.tion. 

(vi) More financial support for inter-professional links between uni'.rersities in 

OZCD memt·er countries and their counterparts in aevelopin~ countries throu~h research pro­

.lecta, exchan~es of information and equipment, reciprocal visits, and in p;ener&l the re­

orientation of part of the reBearch in universities in the OF.CD countries tovardG problems 

of interest to the developing countries. 

See, Development Cc-onerntion: Efforts Md l'lodies of the Me:nber of the Development 
AcsistA.nce Conunittee, 1976 Reviev. Peport hy Williams, H •• r., Chairman of the DAC, 
OF.CD, :<cwember l 97P., pp. 5 3-flfl. 
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ce~tr~tion on the trainin~ of tech~icia..~s. 

':'°:'1~ other reco;..ni.endat..iv::::; of the :'oyal ::'ociety report suprle~ent r::.ther t'::-in c0ntr."1.·-!ict 

t!"lose .-:ir th,o ::E:CL. ':bey include stror.r. e1"ph11d" (Jn 'centres nf excPllcnc,o·', vit! ir.ter­

n11tion::i.l support concentrater: upon such centres; r:re::i.t e::irhasio, nn tr11ininf" cf techr.ici'lns 

~n<l the rai5in~ of their status, vith prorer titles ··re5trict~rl to tho~~ who~e qunli~i-

cations and experience merit them'. 

A recent draft proposal for fl system o" financin11: !"or the technolor.ic11l development 

of developinp; countries has been 11dvariced by the head of th<: Ter:hnriloiry l"'nli cy Group of 

the Andean 
2/ 

Pact.- ':'he proposal ntterr:pts at rclatinu three fnctor~. 

( . \ 
l / A financial transfer from thE> industriA.lised countries to the df'velopinf'. coun-

tries vhich should be equal to a certain percentaP:e of the trade bal nnce!': ir. 1'\11.nufact11res 

( excludinp; armaments) vhich those countries en.lay vi th the developinp; countries. This 

financial tre.n:;t'er vould be u~" directly e.n<l independently by thP. develoninp countri:er.. 

l .' !":ome Observations on the Role of ;,ciencc and Technolop;y in Developin~; Countrie!;, 
paper prP.pared in connec-t.ion ~·i th the U11 Conference on ;,cience an<:! 'Tec'1no1 orv for 
Development. 'The Royal !":ocif'ty, Aup11"t 1')7fl. 

;:> ,' Luia Soto Kreb:;, Propuesta de un f.istema <le Financinmento rar11 el Des11rrol lo ':'er.nnli\pkn 
del T~rcP.r Mundo, 1')7fl, draft mimenv,raph. 

---1' 
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(ii ) ':"i1e dcvelop~t:nt of en~ineerini~, de:;i;.n :ind construction capacity ror ~ro-

ccsses 'lI!d :iachinery needed in tec;inoloFical innovatbn. 

(iii) ~he development of lncal capacity for the utilisation of iM:x>rted and 

rloMestically r:eneraterl technolor:ies. 

(iv) ":'ec!-" ical and 'ldmini strati ve traininr necessary in orJer to ensure 

adequate functioninp; of selected technolo~ies. 

It is noted that the Ar.dean ?act countries have already made an important ~er:inninr. in 

t!li~ area, and that f~rther attempts are bein~ made to develop such a sys~em vith r~rard to 

other countrie::; in the Caribbean and Latin AMerica. The proposB.l is thus not based simpl~· 

on theoretical arr:umcnts, but emerf,es from tentative practical applications. Pased on 

c;i.lculations for 191'.')-1)71, and on the a:.sumptfon that the percentage of the trade balance 

v;:ich should be transferred Yo11lrl equal ;> per cent, it has heen calculated that the sum of 

noney ir.vol ved wc~lrl be approxim11tely $ 217 million. 

Tn the r;;; sy:;te:., current proposlll:;, though in a somewhat preliminary star:e of fonn11l­

ntion, have hecn ndvanced hy tr:ICTAD):/ These llre div"id"d into three catep;ories, i.e. 

I '1.) idea:; for action 11t the n11tional level i;i the developinp, countries; (b) ideas for action 

at the nationlll lev~l in industrialised countries; and (c) ideas for action at the inter­

national level. To look at these in turn: 

1/ UllCTAD, op.cit., 197fl, pp. 10-21. 
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(n.; hCtion at the national level in ~Cs -

(i) .o strell(;ther. n~tion:ll polici~s a.~d in3titutions for tec'1nolorical 

developc!ent; 

(ii: :o desir,n a.~d cre~te nev technolop:y systerisc 

(iii) 'io rE:-Orie.:t systems for science education an<t technolory train:n,,.; 

(iv) To create an Ear!y ~arninr, S7sten to alert the DCs ta scientific and 

technological advances in res vith sip,nifica.~t potential i~pact on 

DC economies. 

~b} Action at the national level in !Cs -

( i l General co-operative assistance to be provided to DCs; 

(ii l l.futual consultation ""itn DCs to take measures to redv"'.e p;lobal unemploY!'lent: 

(iii) Tripartite consultations betveen Des, IC ~overnments and IC labour move­

~ents to audit and regulate the allocative behaviour of ":'NCs to control 

the application of technology and other 'IToC practices to prevent divest­

ment and the creation of unemployment; 

(iv) Abstinence by !Cs from interference in the internal affairs of Des in 

order to permit free intra-DC co-operation; 

(v) Technological and fiscal policies to pr01110te t'ull domestic employment; 

(vi) An increase in the ~cope of legislation on restrictive busfaess practices 

to include the overseas operations of TnCs, in order to provide a freer 

environment for the transfer of technolo~ to Des; 

(vii) The provision of incentives to TNCs vhich do make a serious effort to 

transfer technological knowledge and skills t~ developing countries, vith 

the te.xation of those which do not, to support the technological develop-

1:1ent of developing countrie11, and the ending of public subsidies throu~h 

tax and investment policies for TNCs vhich transfer socially and economi­

cally inappro~riate technology un terms designed to perpetuate the tech­

r.ological dependence of developing countries; 

(viii) The undertaking of research on specific problems of developing countries, 

with the problems being selected jointly by developing and developed 

countries, and with the research involving the active participation of 

developing country research workers and institutions, so they can benefit 

t'l'Olll the nperience of working on the solution of their own problems. 

( c) Action at thP. international level -

(i} Creation of an international associat1 .... 1 for technological developnent, 

under the control of Des, in order to be able to d~vote special attention 

ta their problems; 

I 
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_31::,- -ui '.l.;",::u:i..ll:.· incr~"!.sin,- ,-.er~ent.ve o~ :;:;-itdr.inistered develo~ent 

~_;si:;~~cc ~or tec~1n~lo,:o;ic::il l!evelop~ent .:it!'tin and co-operation 3lr.On~ DCs; 

rrovidinr ,--;re~ter u:::ir su~~rt. ~or stren~henine indiee~ous technolo~ical 
cnpabilities in JCs; 

(iv) F.est1 ucturi!lP, the t·'orld !'lank to make it more responsive to the p;oals or 
t~chnolo5ical capabilities in DCs; 

(v) :tren~thening international mechaniSl'!s to fUrther the development and di~­

se!!tination of technologies ?:10st appropriate to meeting basic human needs; 

(vi) Initiatin~ five decade-long international er-operative research projects 

on ~lobal protlems; 

(vii l La:inc!lirui; priority projects for technoloiey- development in a limited number 

or sectoral subject B.!'eas. 

?he Proposal for an International ;.(echanism for Appropriate Technology (IMAT) orip;i­

n~te<l fron a ~eetinp; of 31 experts on interns ~~nal action :for appropriate technololtY. 

corvened at the invitation or the r.etherlands novernment at the ILO in December 1977. 

':'his 01;roup ao-eed on the urgent need for the promotion or appropriate technolOf"J. It 

identified five high priority areas for appropriate technology, includinp; rural industriali­

sation. The meetin~ concluded that ~!though UN organisations c~ncerned vere makinp; in­

creased errorts in promoting appropriat~ technoloiey- (AT). nevertheless existing inter­

~~tional m!chanisms needed to be supplemented for the purpose of promotinp; AT. It 

recol!ll!lended. therefore, a feasibility study to reviev existing mechanisms. consider the 

need for a nev mechanism and to explore the objectives and functions of such a mechanism. 

l' 'r'his :feasibilit.y study, carried out by three experts,·- has nov been published, 
21 

to~ether vith the report or the orir,inal group or experts.- The feasibility study firmly 

declares the need for a nev international mechanism, for five reasons: 

(i) the imbalance in global vork on tecimolofY to the nep:lect of AT; 

(ii) the limitation~ of current nati~nal efforts; 

(iii) the deficiencies in the flov of information about AT; 

(iv) the fact that no international i~st1tuti~n nov has as its Sule 

objeetive the promotion or AT; and 

(v) the fact that the Ma('litude of voluntary effortG is too smGl.l in 

relation to the massiveness of the task and that such voluntary 

bodies, usually originatinr. in developed countries,.1' of'ten lack 

che necessar; international and developing-country c. iponent3. 

Paul-l·farc Henry, ,'\mulga Reddy, FrL"ICes St,,-,,art. 

I!.fAT - A Feasibility Study by a Team of Specialists, report to the Netherlands Mfaister 
for Develorment Co-operation, The Hague, 1978. 
For example, VIT4 (USA), ITDG (UK), GRET (France), TOOL (Net.herlands). 

-_j 
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:t ~s e:::nhasised throt<:hoat that the role of I:'.AT is tc ~e !'u;;portive anc! ca.tlll::tic, 

i.e~ it ~oald r~rely take ar.. exclusi~e role in any ~ro~ect. and sre~iricAlly. it ~ou!d 

r.ot deve::.o;o its ovn ?. + :'.l pro.-r·a..-v:e. ~e proposed functions of I'-<t.': are: 

( i) I elpi~ in the ider.tif'ication of priority areas for effort:- ir. ""~"ropri:l.te 

tecnnolop;y. 

{iC Identifying institutions and f:r<>Ups vhich require critical supnort for the 

successful development a~d dissertination of appropriate technolo::y. 

(iii) Providing suitable assistance by vay of information, !'unds,equipr.:ent, traininE, 

experts, etc. to these institutions. 

(iv} Assisting the passap;e from the research to th~ develot1111ent phase in the 

generation of appropriate technolo~ies, e.g. through pilot nlant trials, and fro~ the tech­

noloe;y ceneration phase, e.g. through pilot de!l!Onstration pro.Jects. 

(v) Strengthening appropriate technolc~ delivery systems by facilitatinp; direct 

contacts betveen the producers of appropriate technolop;ies and the users of such technolop;ies. 

(vi) Contributing to the generation of an atmosphere in vhich the prestir,e of appro­

priate technology is enhanced. 

(vii) Facilitatin~ the exchange of experience amonp; appropriate technolorJ ir.stitu­

tionsigroups in different countris, sub-regions and regions. 

(viii) :;.:..:::-"'lllinating appropriate technolopy ''success stories'; as -.ell as insip;hts into 

causes of failure of hardvare and/or softviu-e. 

(ix) Assisting the creating of a nev national or sub-nRtiona: institution vhen 

circumstances make such instjtution crucilll to national appropriate technolor;y errorts. 

(x) : .• tudying wpys in vhich private efforts on r;eneration and trMsfer of technolopy 

might be madP. more appropriate, both with respect to technolo,:zy generated by lldvnnced 

countries, and with respect to technology developed by local firms in developinr countries. 

(xi) Revieving developments in the field Of Rpproprillte technolol",Y includin~ socio­

economic aspects. 

(xii} Carrying out all other ac~ivities, such RI fund-raising and monitorin'- of the 

effectiven~ss of its own efforts to enable it to discharr.e the above runctions. 

-_j 



e~r!-1,,sisin,- ~he c:it-...I;rtic n:lture or ::::,.7 .. are: 

( - '. l : ::.:A: should c:i:icent1a.te on 1. ~e·.: selected ;irio!"it:~ areas - "-rFrorri:'l.te 

arricultural r.rocessin~ technolor.ies are su~~ested. 

~ii) ~'.~.7 snoulc! air. at the establishment of sel~-reliant netvorks o~ yroups 

and institutions, of the type established in the t;:;r Pror,rlll!lllle on 

7raditional Tec~oloP.ies. 

(iii l I'.'.J\T should concentratE on existinr: institutioi:?s as '",.-rovth poles'­

ror AT work. but at the same time help the veakest countries and 

re~ions to establish institutions. 

The feasibility study a!so R&kes ~uite detailed proposals on the secret"l.riat required 

{to be suppler:cnted by nd hoc. panels or exports)• on location h developinr: country is 

SUP.P.CSted), the Governin~ Pody {20 or 30 eminent contributors to the rield or AT). and the 

Executive Council {jointly rrorn the secretariat and Governing Jody). 

The level of rinance is also discussed. A nininum of US ~ 0.5 - 1.0 million is 

re~uircd for t~e secretariat and other or~anis&tional purposes and at least 10 times this 

adr.:inistrative expenditure is envisar,ed for actual field activities. The report turns dovn 

the idea of a definite tnrr,et fiY,Ure for the ratio of administration to other expenditure. 

since in many cases rnAT s! . .)uld ic.itiate AT activities vithout havinr; to finance them from 

its own resources. A total block grant ,)f around US $ 10 million for an initial take-off 

period of three years is sugr,ested. The sutdy concludes vith recOl!llllendations for further 

action at a spP.cial Founders' Conference, but this is preswnably nov held pendiny until 

the UNCSTt Conferenc~. 

It vill be noted that the ntA':' proL"Osal is vorkec! out in more concrete detail than 

the more general lists of proposals previously discussed. It is a More or less direct 

outcome of the discussions at the ILO ~orld J)r:ployment Conference in 1977. vhere the r.roup 

of 77 endorsed the establishment of a Consultative Group on Appropriate Techn~lop;y ard an 

International J\rpropriate 'i'echnolor,y Unit.!.·· !:o"llever, the prorosal of thf' Group of 77 

provided that these mechanisms should be "inte~ated vith the ongoin~ activities of •he 

United tlations s,vstem... This seems to differ fro!!! the IMAT proposPl. vhich provides ror .'l 

non-governmt.ntal mechanisJI\ not fully intei:;rnted vith the United :rations !ly11tem. '.!as;. 

vestern industrialised co•.mtries, hovever, did not support these tvo pr0posals nt the ~ime 

of the ILO Conference. The Workers Group 11t the !LO Conferer.ce mph11.·foed that these 

!/ TLO World Employment Conference. Progrllllll'!e of A~tion, p&ra r.?. 
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:o::sul ::i.ti ve ,;rou;:: .:in I.rr.rc.;.·riate 'i:'ec!moloF.y and ror an Internntionnl Ar;iro;>rin.tr. Teen-

::01.:i.-..:· Ur.it is ccntaine.i in the ILO report fonninF'. the basic docU111ent for the nr. '-:orld 
l' 

::-:.::ilo;;?:tent C'or•fcr<!nce.- ':'he more- detailed f1mctions tor the IntematiC'nal Un:::t coincit"e 

to a considerable extent ~ith those of the subsequently developed !!'.!\':' pro;iosal. 

L'ver: this listin.~ of proposals recently :idvanced and. to !:01:1e extent. currer.tly under 

n~r.otiation, SUP",p;est that on the one hand there is consider~ble corres;oondence of vievs 

~n issues pertaininG to intem~tional co-o~eration 1U1d, on the other, that the n'UJ!:ber of 

pro;:iosals C\.,·rently being discusseti is quite lar;e. In th~ next section, there is a 

st:lective list of ))roposals on issues vhich merit serious pol~tical cons;_deration. T'ne 

rirst of the sub-sections vhich fol!ovs considers some appron~hes tovards traditional 

channels of technolor;y transfer; n.nd ?he second raises sone nossibilities for nev arel!s 

0f international co-operation. 

4. := =r'=w Proposals for Internai .. ional Action 

The precedi~ proposals are oriented tovards overcomirur; actual or potential narket 

railures in the sense that i'Clpulses throvn rorth by the price system do not automatically 

result in the fulfilment of certain needs. The ma.lor areas ror action thus rar contem­

plated :i.ici at creating nev leeal instl"Ull!ents, veakeninp- ex;_sti~ juridical barriers to 

technology novs, or overcol!linp; ''r,aps" in knovled~e. The mechaniSJlts propo5ed here attempt 

to fill area.o; not covered by existing ;:iroposals or to a.dvance on the level of co-operation 

alr.,.ady reached by the existing or proposed mechaniSl!ls. The '"gaps'" lert by the exi!ltinr: 

mecr.a..1sr.is are in the areas of: 

Articularion of DC needs; 

Clarification and alleviation of risk burde11s in technoloey-l"eneratinG 

activity; 

The creation of marketing pot,ential for DC producers l\nd suppliers of 

technolor;y. 

International co-operative mechani:.mis may have a limited role to play vith respect to 

tr.e first item. !!ere, the most fruitful area for international ar.t.ion may lie in con­

ducting analytic or empirical atudies designed to enhance understandin~ or the content 

and formulation of technology policies. The actual !!.rticulation Jf needs vill l:ie in the 

cont0 xt of national implementat:on of technoloe;y policy vhich, like economic planning or 

industrialisation strategy, is a consequence of the polit' ;al econoc::r of national dc~elop­

ment efforts u vell as the conceptions ~d capacities of governments anii non-gov· 1111ental 

actors operating at the national level. The second and third items, howeve::, offer potential 

scope ~or more direct international co-operative effort. 

Emplo)'1"~nt, Growth and BaRic Needs, A Or~-World Problem, ILO, Geneva, 1976, pp. 1)0-154. 



... :"'-2'~-:~·.ir::e~ i!' .. •."'e3te·i :...y 1 country incr~as~ 'both in fl't:L'1tit:.r :1.nc! in qualitj~ as it 

"'!.~ ':~; ~s t.': c~::~ar:.cc i :.s tec:~:ioloo.~ic-:i.l car:i.city. ~:.1is in•:e::;':ment of' national re:.oruces 

~ci:i .... :;~ ..:~ ;ictt:.a!. er ~:~tentia.i co~;:etitors. Int..:rn~tional co-or.er:i.tion aay be able to 

ii=;t.r!:..·~~e t::c risi: !.ariJ.etts b: .. ~ ~atc:hinr: s1?ctorn.l n.tter.ipts 't tec!molo~ .. ~~neration nni.i 

!'<'·:;:; £ ":-1;: :•:irmo:.' sin.- .Jr ,fis~rib:.tt inr the!'.'! across countries. Also, i~t.ernat.ional co-

:u;·: ::ro~~rve f•mct.iu:is, ir. .:irder t<' co-ordinate snecific riel'l:tnds w-ith S!'.Jeci fie source of 

s:.i:·: 17. ':!;e cl.!cctive ':lould be tc introd•1ce a ~eater r'!.tion'l.lit:r in the process o~ tech­

r.olo~ical innovatio~ in i)C~ and ~Or nC needs in other pnrts Of thP W'Orld. ':'hese obser­

V::J.tior.s ~err- the ua.<:is or the Internation::i.l 7echnolor.;: Erokerare Orr:anisation rnechanis111. 

!n 'l·lc!ition, it is rec<Jll'!!len<led that DC exoorts er tec'moloey be direct!_· supported by 

fin1U1cial as:;istanc~ from the Technolopy Export Finance mechani~~-

11.2.l International Centre for the Joint Ac~uisition of ~echnoloP;Y 

A key probleir. ror developinp. countries seekinr. to develop a technolo~-purchasin~ 

str:it.et"'.,; is t'ie acquisition of the necessary knov-hov. That knov-how- in part cor?es fron 

the collection ar.d or~lll".isation of infon:iation on technological availabilities, frou: in­

fornation on si~ilarities in developinp.; countr; dei:iands for technolo~ies, and f:o-om th, oro­

vision of technical assistance.so that the infol'?lation can b~ us~d in the most efficient. 

way. In this sense, the objective or the International Centre for the Joint Acquisition 

o~ ':ech:loloe;;r w-ould be to realise r.he econoinies or scale associated both w-ith inronnation 

and vith ner,otiation. In this field, w-e are :•-'t bep:innint: from zero since some important 

initiative:; have been taken throup;h the ill! system in recent :rears.!.' 

7he sir.uation in the pharmaceutical industry ~ives a few- insi~hts into soMe of the 

~~ssibilities nnd problems which could be asso~'~ted with the establishment of such a 

c~ntre. '.fany areas of technology i:tay not involve the same amount of standardisation as 

exists in the drup: indu~try, and operatinn in several sectors certainly plRces heavy 

demands on acquirinp; staff and finance. On the other hand. some features or the pharma­

ceutical experience could be utilised in establi~hinF, such an )rF,1U1isation. Those 

re~tures mi~ht be summarised as follow-s: 

(~) Establishment of basic lists of equipment and techr.ologies on a sector by sector 

basis. 

(b) Establishment of quality ~arantee and perfonnance certificates to be issue~ 

either by the Centre itself or by reputable inrlependent organisations. On the basis or 

such certificates, lists of potential suppliers could be dravn up. 

!_/ Gee Um.:TJ.D TD,'~38, !-lay 1979, p. 46. 
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{ d) In those sectors vhere technolo,;:r can be er.: bodied nt di !'feren': levels. a ,ioint 

our::•"i.:"fr.,.- org:inisntion C'l."1 ;:iro1·ressi·;ely extend its :ictivities into inc!"easin,-1:..- co!"'.!'lex 

!"iel,L>. ':here is no need for tiie orcmisation to be st1ti.c, tut rat'r.er its :i.ctivities 

should be sensitive t~ chn.n~es in intern~tion:-1 ~arket struc~urcs ~~ ~ell as to s~f~tinr 

internal requirements. i·:hat this neans in nr<.ctice is that a vell-conceived joint-

9urchasinc scoherie ca."I :ilso be the s;:irinp:board :or policies of :issii::ilnt ion, 1:1odificati<ln. 

rcrlication, a."ld creation of technolofies. Tn 1:1ost industrial sectors one does not h"lve 

clear-cut separations between producers and users or technoloe:r. ?.ather there are gradu­

~tions v~ere technoloc::; i~ used to a greater or lesser dei:.ree. Cnce this is recof"tlised, 

a dynamic conceptior. of technolor;y strategy becoI"-es evirlent vith ,Join' ';/or:~ on ourchasin.,­

as the inroad for Joint activities in other areas. 

(e) furchasing 'lCtivity can be expecterl to yield learninr,- b;1 doin~. In other words, 

the staff vorkin~ ';lith the Centre would f,l"adually acquire specific sectoral expertise. 

?his expertise could :irovide the basis for the for.nation of' an Internationlil Consultanc;: 

Service for ?echnology Acquisition. This Service could be financed by and operated 

through the tr.I system and specific attention should be ldven to makine: ut'.IDO the executive 

agency for this purpose. 

Joint acquisition is a first, but central, step in r.ettin" developinr, countries to 

co-onerate in technology strategies. By its nature, the Centre vould be open to countries 

with different political and economic approaches to technolo~ical develop111ent since all 

ma,y stand to gain from savings in acquisition costs. 

4.~.2 Preferential Selection J.eency for Developing Country Suppliers of Technolocic~l 

Services 

Substantial grovth has taken place ir the capability or consultin" and enr,ineering 

organisations in the developing countries to provide technical services ~utside their 

national territories. Notv~thstandin~ the numero~; difficulties in the market for such 

services, the skill and cost levels vhich can be offered and maintained by srime developin,, 

country organisations mean that they enjoy a competitive position in several fields and 

sectors vis-a-vis the developed countries. l!ovever, the purchadnp: practices of national 

and international public aeencies which utilise such services arc r,ravely deficient in the 

opportunities which they give to developinr, country enterprises. 



':"o cnc'.lurue ~he i.1ternational proJection of the DC technoloirical capabilities, a 

3eries of ~~eciric ~easures is requiree.: 

(a) A thorough registry should be cor::piled, classifyirlh the consultinr, or~~isations 

in c •.. elooin~ countries eccording to the t)'pes of pro;~~c capability, the nU?:1ber of rroJects 

they could handle at any r,1ven time, an~ the financial conditions under vhich they nre 

operatinp; (this last point is extre!llely important since a !l!ajor iopediment to the effP.ctive 

~unctioninc of r..an~ consultin~ o.eencies in devEloping count.~ies has been the irrer.ularity 

of dl!!!Ullld •hie!! has placed heavy burdens on their financial carr.r-over capacity). 

(b) '!'he ne~otiatio~ of fresh guidelines for the impler!entn.tion of projects by inter­

nn.tional ori;nnisations, especially the i<orld Eank. 'i'he vays in vhich thes- orp;anis::i.tions 

chrose enterprises to cn.rry out their pro.!ects have up to nov effectively discrbdnated 

a,,n.inst developiriF. country su!Jpliers and bn.r entry for an important segnent of the inter­

n~tional const.:ltinc l'.Ull'ket. 'i'"nis impediment stretches beyond the direct practices of 

international organisations since the aid policies of indu,>trialised countries freq11ently 

include sev£re tie-in clauses vhich elininate local consulting and engineering enterprise~ 

fro~ participation in industrial projects. 

(c) Even in cases vhere it is r.:>t possible for any one DC consulting enterprise to 

undertake a project, efforts should be made to seek consortia of several DC enterprises 

vhich can learn to ~ork togethe~ as they jointly obtain experience on :important projects. 

To carry the ar~ent rurtner, if it is not possible even for consortia of such enter­

prises to be given project control, then theJ should be associated vith firms frOlll in­

dustrialised countries as part of the international contracts. 

(d) In order to encourage the grovth of consulting firms in those developing countries 

vhich at present have very few, consideration should be given to preferential arranr,ements 

vhich vould allov many ilC enterprises to participate in such market 5. 

(e' In harmony vith the International Centre for the Joint Acquisition of Technology 

proposal above, new procedures should be developed to encourage DC governments and public 

sector enterprises to direct their purchases tovards DC consulting and engineering firms. 

:n this vay, stronger bonds can be made among the developing countries n.r.d possibly one may 

envisage complementarity arrangements which would permi~ the technical skills or some enter­

prises to be linked vith resource and production possibilities of other enterprises in 

different countries. 

(f') Efforts should be made to increase the transparency of consulting and engineerinp: 

design markets by modifying, as far as possible, the strong connections v~ich exist (espe­

cially in the chemicals sector) 1111ong the enterprises holding processes and thnse supplyini 

technological services. Otten, a particular project can only be carried out through the 

use o!' special proceHes and those proceHes, in turn, are leased exclusively by the proce88 

holdera to consulting firms which are either their affiliates or have concluded special I 

__ I 
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arranf"Ct:en~s \o:'ith them. ~tonoFol:-· over the rir:ht to use n sin .. le pro.:ess e"l.sil:.· n:~· l"h·e !\ 

consultinc enterprise control over many st.aP,'!S or t.he desit;n 'lllc i!'!ple!'!entll.tion or turnkey 

proJects • and thereby t:r'astically reduce t!::? de"ee or COl!:petitivcness in the 11'.nrkets fo~ 

the project as a vr.ole. Internat.:.onal organisations should also examine such f11t"tors in 

depth vhen evalUlltin,:: and stueying tenders !'or pro.tects. 

~ne cons~derations just outlined have severaJ. institutional il:!plications: 

(i) Inten.~tional orJnnisations, particul'lrly the ~orld Bank. should alter their 

practices re~arding s~lection of consultiDI!: and e:igineerinr. desip;n or!'P:.isations. 'i'his 

vould di::-ectly contribute to the competitiveness of p!lrticular sets of narkets for techno­

logical assets and servi::es. It vould also directly enhance the technololll"ical capabilities 

of at least sOl!ie developing countries. 

(ii) aeristratiJn proced~s for the orr,anisations whose services cig~t be employed 

would have to be developed. This Might be done by an •-t;eney involved i.n technolo~ical 

develoP'!ent, such as UliIOO. 

(iii) Itarmonisation Of the proceeures described vith the purchasing practices or deve­

lopinr; country f'C)Vernments is required, and UIHDO should be involved direct!~ in this 

liaison activity. 

The criti('al aspect of this proposal is that it is directly operational, on t~e basis 

of enterprises already functioning in developinp: cowstries. Its implementation depends only 

on the relatively simple institutional s~eps which have beEj described here. It is. there­

fore, a proposal tor i.aternational co-operution which can be implemented immeeiatel7. 

h.2.3 Redeploynent or T!JC Research and Developmen~ 

The problei:i of "technological redeployment", broadly analogous to the issue or in­

dustrial redeployment, vill be es-;ential to the achievement of the Li:na target. ':'he 

attraction or T:?C R + D is relevant only to a rev developlng countries. Those are ~he 

countries which have relatively large internal market.a, advancerl ·n~~strial struct1res, 

good education systems vith substantial numbers or local, skille! personnel available, and 

some local technological capability. For these countri~s the relocation of n + D may offer 

benefits as long as it can be ensured that the results or innovation are directed to pro­

ducing goods, techniq.ies and experience relevant to local needs and are viGely dj fful"~·1 as 

far as local-market-directed R + D is concerned and that it creates favourable externalities 

as far as internationally directed R + D is concerred. This latter means that, wherever 

the product and process innovations are aimed at the intl!Tnational requirements of the TNC, 

the skills developed should nr!ertheless be usable elsewhere in the domestic technol~gical 

structures. Bo.h these requirements call for appropriate national policies coverin~ the 

product range and market situation or THCs; to the prices effectively charged for use of 

domestic sxilled labour, finance, and 111Bterial inputs; to the regulations governinf, 



! ~:~r.:;i!'.,- ::u • .! te-::m(ll.;ic..;~ t.o po::.icies directe..i to1o1ards scientific advance.;;; ec to 

.:;~;·.er :;,~licics ~' -...ell. .")nee arain. t.he prospects for effective inter:iat.ional C"O-

o: ~r'l~ i-::>:• .:epe:i<l. u;:io: -:.:1c art.iculat.ion and imple:'lentation or sensible dOll!estic !>0licy. 

:.ss· ... -!inr.; -:.::c.i;. :•ational oolicies '.I.Te adeqwi.te, the co-operative measures as betveen 

in..:ust~ialised and dcvelopinv countries vould have to inclurie the follovin,r elar.:ents (Yhic~ 

-.ro'..tl..l effectivcl,1 icpose obli~a~ions on the deve).>pin,. countries hostin;. sucl. R + D). First, 

st,.:..ilit:r ~e;·ardi~ the ten:is or• vhich such investl'lents are !'lllde; second, f'reedOCI of 

'1.cti•it.~· ;rit:-ir. t.l·e R + D establisX!ent once it. is set up; third. the provision of ade­

quate iufras~ructural facilities; fourth. the rrovii;ion of technical anci financial 

as:;ist:mce, includin;; full access to other !t + J t.:.tablishment.s. by t!ie Tr;c parent com­

?'llies as re~ufred (similar assistance could be r;iven by the IC ,.overnments concerned). 

~;.~en international co-operative meo.sures are ~stablished among developill(. countries, 

the;: sanuld satisfy the follovine; conditions: first. T!TC R + D should be allocated 

rationall~ '!::lonr; develo~in~ countries vith special emnhasis on avoidi!l'- subsidy V2•S 

(or ·uer .ar-thy-neighbour·· oolicies) to attract the facilities. There is, in other vords, 

:i danizer that these rest ructurint attei:ipts could lead to ,.~ + I' · :mes .. in the s1me Vay' 

as export-processing ruuiufacturi?\I" zones and tax-free zones for interr.ational bankin~ 

and financial purposes hoe proliferated. The extent to vhich such policies could be 

fnllo11ctl successfull7 by several developirlf, coun~riPs simultaneously is severly limited. 

'i11crefore, co-operation 81:10n~ the?!! is :i sine qua non for acceptable restructurin~. Se<>Jnd, 

benefits of ~ + D results must be distributed in local 1118l"kets on t'.-ms which are fair 

both to innovators and recipients. Third, since developinr. cou'ltries themselves nov have 

a nui:iber of enterprises vhich are becomin~ international, if not tr:insnational, in scope, 

!l'Jch enter;>rises should be encouru:ed to locate their research activities as broadly as 

;io3~ible. ':'he available evidence ~ur:~ests that because of the rature of techaclogical 

:issets held by such developinr. country enterprises, R + D vill not becOl!le i111portar.t for 

;;oMe time. ::everthcless, it is inport.:..1t i.hat developinr: countries l'l&ke due allowance for 

t:1is eventuality. 

~lthour,h such nev international mechanisms can be established to a.eal specifically 

11ith ~he relocation of R + D, a better bar~ainin~ point might be to tie this kind of 

relocation to the nore general relocat~~n or production facilities. In .>ther vords, there 

i:; scope for a. pack:ir,e ·,iroposo.l vhich incl•1des, but is r.ot ::onfin~d to, relo~ntion of R + I'. 

A.'l exai:i;ile 11ould be the provision, pf!rhaps throup;h U?IIDO, or .i.nformation imci assistance on 

the relocation of industrial plant and of R -t D. In one sense UNIDO could act as :t. t>rokerage 

organisation which collects information on offers i.nd demands and attempts to bring the 

two tor.ether. ':'he experience acquired by U!JIDO's Investment Co-operative Profa'llllllle Office 

in tllis field should be utilised in order to improve ~he quality of the arranp:1.111ents neede:i 

for the achievement or a more effrctive relocati~n. UUIDO could help negotiate agreements 

and provide guidelines for them. In a much broader sense, UNIDO effectively could assume 

aignfficant policy weight in the whele relocat~on nrocess. Ti1eae po•ssibilities need to be 

discussed and evaluated with various parties involved. 

-1 
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~.2.L h :-atent c.JCa!:!ination Centre 

::lurbg the 19~1Js, evi cncc of tl:.e conflicting i.-.spects of tt.e revision of the int~r­

n~tior.al industrJ property s~steri ".lt\S detected at national ar.d international levels. 
l! sU17_.gestfr...: a i;reater breadth in the issue then f"enerally assumed.- In particular, t·-·o 

t:,-pes of co-operation vill have to oe considered more accun:.tely, one &JllOnr; ir-dustrinlised 

and developing countries and another QC!Ong the latter group of countries. Also, preser.t 

USB.t,e of patent documentation lllld trademarks made by the developing countries shoul4 be 

illuminated. 

Patent lavs have been established in 120 countries, of vhich 84 are rr s. l'ovever, 

these patent lavs are based on lavs and practices carried out by the developed countries, ..,, 
or vorse, vere inherited f'rom the colonial period. Of the J.5 million patents!:; in 

existence, only about 6 per cent (200,000) is granted by developing countries (some five 

sixths of the patents are held by foreigners and only one sixth - or a mere 1 per cent of 

the vorld total - by nationa:.s of the developine countries). Interna~ional action has 

recently focussed on a much needed change of the patent system. In this connectinn, some 

DCs and ICs have already started to change tneir national patent le~islation.1' The rele­

vant consideration in the present context ves expressed by the governmental experts from 

developing countries. Members of the Group of 77, meeting under the auspices of l~:CT'.D 

in late 1977, notec! vi th regard to industria! property that '"the il!?l!lediate and e;ontinuinr: 

task of the system should be to provide in the shortest possible time the broadest possible 

technical assistance to help developing countries strengthen their scientific nnd techno­

logical infrastructures and to train their specialists ... ~ 

Various steps have been taken during the present decade to increa-e accessibility to 

patent documentation. Before the 1?70s, pt-ocessing procedures in patent ex81!1ination 

offices delayed accessibility to patent documentation by three or four years. A r,reat 

achievement. in overcoming this problem vas the creation of the Internatiomu Pater.t 

Dc~umentation Ce·.£tre (IIIPADOC) in Vit:nna.2/ The Centre vas founded on 2 !-.!ay 1972, on the 

basis of an a:;reement between the Republic of Austria and the World Intellect\11\l ~'roperty 

Organisation (WIPO) in Geneva. It provides for worldwide concentration of patent docU111ents. 

Its task is to record the bibliographic data items of patent docu.~ents and then to analyse 

For a report on this, see tmCTAD TD/B/AC.11/17/Rev. 1, ln5; The Role -:;r the htent 
System in the Transfer of Technology to Developing C~untries. 

Figure calculated from statistics published by WIPO. 

See UNCTAD TD/D/AC/l/19/Rev. 1, para. 404, p. 64 re:.· details. 

See U?lCTAD TD/B/C.6/24/Add. l; TD/B/C./:,';.(;/314,'Add. 1, para 1 (b), p. 5, 

INPADOC ia aole1y 01'ncd br t.ne Austrian Government. Therefore, its legal form i& that 
of a limited liability company and it appears in the Commercial Re8ister of the Vier • 
Commercial Courts Wlder the name ''IllPADOC, Internationales P11tentdokU111entatic,nszen•,rum 
Gesellschaft m.b.H.". 
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~~e rer~rded i~ror:!l~tion to provide inrormation services. r:::>AIJOC gathers information 

or. t!le bibliq;r"lphic: data of patents rrori only 45 countries; only 11 llre developing 

::0·_u~tries. Yet si~nificant pr"lcticlll nrobleas associated vi th the institutional process 

:;f ac~uirin•: and usinr; patents >till :iave to be SUI""'.ounted. ICs have a far more adequate 

a.•d sophisticated adrtinistrativt• device for evaluatinF. and monitoring the '-1"1l!lting, ~se 

a:-.J terr:ir.a.tion of patents tail.en out in their territories. Rut these operations require 

skilled peo9le in man;..· diverse fie).ds. It is c!oubtful vhether, even if they could, DCs 

should devote scarce human resources to efforts vhich basic.."\.lly avard protection to forei,,n 

investors. i:ovever, r;i ven that most DCs are involved in the system, technical information 

on these matters is reriuired. Therefore, the need for an International Patent Exallination 

Centre is felt. ?ne Centre vould serve to realise the economies of scale associated vitt. 

tile spread of tecimical and le,.al infon:iatioJ:.·' on vhat are, after all, the same patents 

in different countries. :.ioreover. this infol'l!llltion vould represent a genuine transfer of 

i'..novlc~c frol!I the I Cs and thereby save time and other resources for DCs. 

Such a Centre vould not need to confine its activities to patents. Ii:por+.ant issues 

are raised by the current debate on appropriate products. Tvo rather different issues are 

involved here: one relates to the aclvertisinf': of nroducts vhich, although not intrinsically 

danherous, have pernicious effects vhen utilised by people li vi~ on lov inc0111es; the 

other issue relates to products which are found to be inherently dan,,erous, after extensive 

exacination iii the !Cs. :.fost, though not quite all, of the problems under these tvo headings 

arise in the chemical and foo.:. ir.dustries. It may be difficult at an international le·.rel to 

grapple ~-:ith the advertisin~ problems, but the second aspect could be handled via inter­

national exchanges "~ information. The Food and Drug Administration (FDA) of the US, for 

example, has far more sophisticated procedures for examining and testing products than does 

any other agency ~-• the world dealing with similar sets of items. The activities of the 

FDA .ire not limited to isolated tests of products but include frequent re-evaluations of 

itel!ls in relation to their characteristics and their efficacy in ar.complishing their stated 

purposes. If the FDA and!or similar ar,encies in so"1e other ICs were to make available the!r 

findings to DCs on a regular basis and at virtually zero cost, this information could be 

of considerable value to these countries in tvo vital areas - rood and health. Thus, at 

practically no cost, DCs would be better equipped to deal with some of the vorse abuses 

.thit-'1 ho.•re been found in recent years and are related to the delwi;e of new products appearing 

on Dv ma.rkets. 

A Patent Examination Centre could readily be assigned the task of disseminating this 

information by ~ranslating the l!laterial into the various languap:es of the UI, assembling 

and classit'ying it for er.ch reference (experience on this matter might ~e dravn from the 

".Agreements of Co-operation'' that I!JPADOC, vith the help of WIPO, is carrying out with 

national industrial property offices and other organisations), calling meetings at vhich 

interpretation and use of the results could be illlJ)roved. The implemen·tation of this inter­

national co-operative measure depends upon the villingness of the ICs to share vh&t is, in 

!/ To overcome such co~straints, the Centre could provide the organisation or courses for 
nationals of DCs " .. mcerning the use of paten~ documentation as a flov of technical 
information. These courses could be organised both vhere the Centre be placed and 
also at national levela in the DCs. 
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r.ost case~. public inrormation ir. those countries. but is. all t~e s~. by no means easily 

~:cessible to !>Cs. ~iven the ei:iphasis ~!ult IC public IUlC private institutions orten plncett 

on the '!stablis?iment or adequate international technical standards. such a Centre ou,;ht to 

be velc<aed i>y IC interests si.nce it vould give thea an opportunit:r to extend scme or their 

d0111estic standards to the international arena. Agreements, such as those conc-luded in 

:iovecber 1978 bet11een ll!PO, U:r:i.DO and, on this particular occasfon, the Austrian Patent 

uf!'ice ~cerning the availability ror users of the Industrial I'lquiry Service and or 

u:;roo•s Industrial and Technobe;ictl !lank, ni~ht be taken as a .oclel for ll!Ore ~uent co­

operatiYe contacts or the kind aescribed above between U!! organisations and vith those 

entities that are ectivr vithin this specific field. 

Vith respect to co-operation 11110ng developin« countries, tile follovin« aeasures need 

consideration. In the rield o~ patents, developi~ countries should take eof'Dizance or the 

particular kinds or tecbnological develoiment takilll'; place in their enterpri::es and, in 

particular, recognise that: innovation should be stimulated even vheP- it ~ not be the same 

as that occurring in industrialised countries. This means, IU:IO~ other things, that the 

criterion or universal or absolute novelty vhich is applied in patent r~ations should 

be llY.ld.ified so as to oUer industrial property protection to the kinds or tecb&lical !Jl'O­

gress being realised by developing :ountry rin:is. This recORDition should extend to the 

provision or preferential re~istration or technoloe;ical innoYation ori,dnatilll': f'?'clCl deve­

loping country enterprises. It could be done throU«h special patent re,,ul.ations ~ 

developing countries. The Patent Examinat.:on Centre could cover these part.icular techno­

logies, co-operate vith the African Intellectual Pro~rty Organisation (OAPI), and collect 

the patent doc\Dllents issued lr· the- vvious Latin Alnerican countries. '!'"ne Centre enuld be 

hel::.co. by WIPO and nn'A!XlC under a spirit or collaboration since the latter tvo re,,ions are 

not thoroughly covered by existing organisations. 

The rolloving proposals are not so much ''111ecltanisms" as policy tar(fets ror errectinr, 

changes in the overall environment in vhich technology transfers take place. In relation to 

trademark£, single trademarks can be registered in as 111811Y countries as the other chooses 

and tor all countries folloving the Paris Convention procedures nationals and foreigners 

ovning trademarks enjoy equal treatment. Of the h million trademarks in force in the V01'ld, 

only 27 per cent or the global stock vere registered in DCs in 1974.!/ Furthermore, 

growing tran~nationt.l.isation and concentration or trademarks in the hands or some ICs are 

the striking teatures of the present trademark landscape. Therefore, it lllUSt be recognised 

that a seriou-: obstacle to penetration lrJ developing country fi nns or markets anywhere in 

the vorld is the existence or suc~ protectionist features. Since much or the expansion or 

manufactured exports from developing countries is tied to the use or trademarks vhich are 

the property or IC enterprises, it is difficult tor DC til'lll to create their ovn markets. 

In viev or these characteristics, to avoid complementing the activitie3 or 'l'l'l'Cs and regional 

Joint ventures, and to overcome the lack or infrastructure tor sales et!orts, DC1 could 

Data taken troll tbe lapect ot Tnclmaru on tne Develoiment Process or Developing 
Co\mtl'ies, UIC'l'AD Doc'llldt TD/B/C.6/AC.3/3, June 1977. 
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•'TOUF to~t.ner to sell under conaor. trade::iarks. Jcintl.,r sharizur: the cost and risks er 

oievelo::ii:.,: nev l!lllrA.et.s. ~n ac:!.!ition - as vu descrfoed in the ~!exican Tradaiark Lllv of 

1)75 - ti;inr.i°" arranr~ents could be a:ade vhereby rorei«n and national t?"Kemarks \1ould 

app~:ir tor.ether on .irticles sold, vith the ettntual radeout or the industrialsed country 

tradeaa.rk. It would then b~cor.:e possible for r:arket expansion to CCC!e under the errective 

control or the developing countries t~e:!Selves. ThiF ster should or course be extended 

to royer products sold on the ~ssis or Joint production ~ts lllllO~ developinr, 

countries. In this vay all could itain frart the expansion or export markets. 

''· 3 Other Possibilities for International Co-ot1eration 

~.3.1 The International Technolofil P.rokerage Orft!llisation 

Possibilities for acquisition or technolOf!:ies by Des, vhether Yia DFI, Joint 

ventures, tumke-.1 projects or in the ro1"1!1 or unpackaged purchases or plant, equipment 

or ~:nov-hov, depends criticall.7 on their knovledge o!' aarkets and transacti('ll 011porutnities. 

In order to enhance this Uiovl~. co-operatin action could be directed at: 

(a) Dissemination or infonnation on the aTilil~bility, quality and prices or non-T.:C 

IC and DC technolo(ies on the one hand, and the interests and requirements or DC purchasers 

on the other. 

(b) The availability or alternative legal and institutional structures through vhich 

technologies ma,y be acquired. 

(c) ~egotiation facilities which enable buyers and sellers to arriYe at an acceptable 

arran~eiient for transfer or technolofO". For DC purchases, Renerally, the dcminant objective 

in neRotiation has been to aYOid the unfavourable features obserYed in transactions asso­

ciated vith ICs and at the sue time to seek conditions vhich maximise the interna.tioan1i­

sation and dirtusion or the acquired technoloQ. 

'i'"ne International Technology Brokerage Organisation is intended to centralise inf or-

111&tion ud at the same time provide sectoral project-level negotiating fora based on needs 

to provide DCs vith a critical minim1.111 level or information in bargaining possibilities9 

to facilitate the emergen~e of nev entrants in technology markets and to provide a moving 

force to implement alternative aethods of technology transfer. Work in this field has 

already c0111111er.ced b;y 1YdIDO's IHTIB and TIES which could provide a data base for the Inter­

national Brokerae;e of Technology. 

A precedent for this sort of brok~rage organisation can be found in proposed or 

actually functioning regional organisations. In Latin America, the Institute para la 

Integraci6n de Ame:ica Latina (InTAL) has proposed the Servicio Latinouiericano de Co­
operaci6.1 Empreaarial (SEC) ,Y aimed at smaller Latin American firu seeking to enter 

See Business Latin America, 20 December 1978, p. 407. Also SELA has recently created 
an infor111&tion office RITLA (Red de InfoJ'lll&Ci6n Tecnol6Rica Latinoamericana) in order 
to identity, evaluate, select, adopt and sy•teiu.ti•e tecbn..>logies in accordance vith 
the requirements of the Latin American countrhs. See CC111ercio Exterior, Vol. 28, 
nu. 9 Septiembre de 197e and Evaluaci6n de la Ciudad de La Paz, no•. 293/294, HQ' 1979, 
p. 16. 
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Joint Yentures or other technology transrer ~ts vith other enti~ies in the reftion. 

SEC orrers multi-leYel services r&n«i~ trcm the prorision or inronration on collaboratiYe 

possibilities and legislatiYe requireaents in clirrert'Dt countries to market SurYeYS an.~ 

rinancial possibilities ror Latin American rin1S vishi111t to expa.~d to other countries. 

A similar organisation is the EEC Centre ror Industrial DeTelopl'letlt vhich matches 

requests and orrers ror c:c>-operation _,. -11 and aedi'Uft-sizecl European rinis and those 

potential ACP partners vbo might be villia,: tc. start joint 'ftlltures vi!h thes"'! rinP.s t'roll 

the Comion llfarltet.Y 

The conce~tion behind this TechnolOfJ Broltera«e extends the SF.C and the EEC centre-t71Je 

institution. It is en-.rtsaged that tl:.e broltera,;e t'Unction pertonmed bf this institution vill 

inwbe inter-regional co-operation. Furth~JW>re, the scope or its actirities vill encompass 

non-TllC entities vbi;:h gener ,1,~e technolOQ in the Korth. and public and prhate DC entities. 

Fiually, in actually participating as a pert7 in n~tiatioi>s, this racilit7 vill plq a 11e>re 

direct role in project i.mpleaentation. The inf0?11&tion ac:tirities or the brokerage vill span: 

(a) ~: Banks or non-TIC technolOfl!l' sources in the llorth as vell as public and 

prhate sources in the South. 'l"_lis inroru.tion aq be «&thered direct17 as veil as 't.hroU«h 

data bank interlinks vith other national, subre«ional, regional and international sources. 

~iric sectoral data vill be collect~ on sectors chosen on the criteria or their releY&Dce 

to basic dn-elopaent needs. 

(b) Finances: Sources or finance for technology transfers including IC RQnnmental 

untied aid and/or other sources or international finance. 

(c) Deunda: 

- For specific final technologies bf nrious DCs vi th as 1111ch information 

(organised on a standard format) as possible on the social and economic 

objectift8 or the acquiring entities; 

- By DC entities wishing to reproduce technologies which haYe alread7 been 

produced ejsevbere; 

_ By DC entities seeking the ltnov-hov to modify existing tectmologies, in 

response to specific sr:oble.s. 

(d) !!!e!f~· .. titutioaal infoniation: This would consist of specialised ltnovledge on 

Yarious pcw~!ole transnational inst1'111181lts vhicb should be aY&ilable for eTaluation in 

relation to the constraints posed b7 financial conditions, tbe objectiYes of transacting 

:s:arties , tbe legal requireaents of the countries of origin and destination, and the tech­

nical cap&eit7 of the acquiring econcim;r. 

!/ See, for instance, Business Opportwiities, ACP-!ZC Inforaation Serrice, no. 9, March 
1979, p. XXYII. 



<:ith its acc'lmlulated infol'l!llltion 111Dd expertise, the broke~ should seek to achieve 

the ll!OSt suitable trans:'er tenns bOth in relation to prices and the modality of' tech&.olo,y 

transfer. 

'!'he broke~e organisation vould operate on a non-profit basis and be releT1U1t to the 

sales of existing or newly develt>ped technologies. rt vould be ccmplmentary to th~ co­

operatiTe endeawour ro1· Joint genention or nev tec~lQRies under the auspices or the 

International Industrial Technology Institute discussea below. 

4.3.2 International Industrial Tecbnologr Institute 

The 110st obri~us feature or the present industrial tecbnolOQ enri~t for DCs is 

the dispersion or sources of innon.tion and their application in industrial production 

mainly through the mrltet. Large nmabers of bodies are inwolTed in the selection, gener­

ation, assimilation, adaptation and diffusion or technologies. These are mostly priT&te 

enterprises, tor.ether vith a fev public sector corporations, research institutes and ROTerD­

ment co-ordinating departmeoits, which -ire either national or l-egional in location. Conse­

quently, there is no one international body for industrial technology concerned vith Jes. 

The principal source or industrial technolc µes is lJorth-based 'l'RCs, ::re. vbicb they can 

be purchase<t by DCs, embodied in equipaent, packaged in DP'I or UDpecka«ed. Dispersion means 

tbat the major t'Unctions belov are not being handled in any systematic manner: DC gOTern­

ments and enterprises need a focal point. 

The proposed Institute vould till the need tor a focal point tor DC goyernments and 

enterprises inwolTed in i11proring their industrial technologies. It vould not initiate 

or impleaeat technological denlopaent, but vould provide these serrlces. 

(a) Monitoring and providing infol'll&tion regardin« tens and conditions or acquiring 

available technologies; modifications to imported technologies, nev technology adTances 

in DCs and ICs, and research efforts being UDdertalten by DCs particularfy in generating 

energy-saring technology appropriate to the res01D'ce endOVlleDts and needs or these countries. 

(b) Financing to catalyse ongoiy and nev research errorts through supplementary 

funds (seed capital), to organise the exchange of experience, and to assist diHemination 

and diftusion of tested technologies through market and public channel&. Stimulating 

technology flOV8 between DCs would be of particular concern. 

(c) EYaluatiy and sitting priorities in resea-ch ettorts, pointing out the dangers 

or duplication and ens.iring the mini111111 concentration required for ettectiTe impl1111e'1tation. 

Three uJor streas or industrial technology vould be or concern to the International 

Industrial Technology Institute: 
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( . ' l J '..(odern, mainstreu technologies il!loorted f"roll! the !Cs - 'l'tese are the t-ulk or 

industrial technology, l!:OStl:r acquired on COllll!lercial tems. 'Lhe problei is in selection 

or sources and processes, acquisition on the !!!Ost ravourable terms, transrer and di r~sion 

UIOllll; do1:1estic users, assil!lilation, adaptation, replication, and export. The need is to 

supply p;ovPrnment technology planners vi th inrormation on alternati...e sources and terms, to 

locate DC enterprises that ha...e successt'ully unpackar;ed llDd !l!Odiriedladapted these tech­

nologies to DC conditions, to identify the ractors that ha...e led to their success, to study 

their transferability to other DCs, and to racilitate their transrer and export. ~ciric 

obstacles to DC-produced technoloe;y transrer and export may also be identified by the 

Institute, vhich can initiate proposisls ror tb~ir removal., rath~r than undertake correcti...e 

111easures itself. 

(ii) Modem nev technologies produced in the :"outh - These technolor:ies, produced 

mainly by public corporations and research bodies, meet local needs and optil!!ise locfll 

reso\D"ces (e.g. nut•itional supplements, tropical drues. 1.!cohol en«ines). The I!'lstitute 

vould help to stt"engthen these ettorts thro~h financial support and scientiric inputs 

!ran other countries. 

(iii) Intermediate, Slll&ll-scale, nev technologies generated in tt.e f.outh - 'Lhese vould 

emerge from research (a) originated by nationally and regionally based bodies vith their 

ovn vorkshops, testing and production facilities {e.g. Las Gariotas in Colombia, and the 

Ree;ional Centre tor the Transfer of Technology in Bangalore, India) and (1') guild on tra­

ditional skills and technologies to increase their productirity. The fields covered by (a) 

and (b) would be oriented basically tovards the cons~ion -needs of low-income fO'OupS in 

<"ities and rural areas (e.g. cooking utensils and enerf!Y sources, t'Urniture, construction 

materials), as well as simple tools tor cultivation and irrigation, wearing, carpentry, 

blackmithy, leathervork, artisanal occupations. The Institute would essentially undertake 

the same set of activities as under (ii) - i.e. supplnentary finance, technical inputt1, 

organisation of exchaz:ge or experience, creation or proJ>al'&tion and distribution cluulnels, 

co-ordination ot efforts to avoid duplication and enhance concentration. 

The Institute should attempt to seek and promote the application or technologies in 

the tolloving areas: 

(1) Energy 

Where necessary, attempts should be made to seek alternatives to fossil fuels and to 

investigate their applicability in developing countries, e.g. mini-hydro plants, solar 

enei·o, bio-gas plants. Production pror.esses should be sought and prOlllOted vhich combine 

hlml&D and mechanical enero in such a vay as to result in a net saving of fossil fuel inputs. 

(2) Hman lleeds Develoll!!!!t 

Co-ordinated activities with other institutions should be undertaken for the develop­

ment or indigenously available construction -terials, nl1tritiona1 supplements, drugs and 

health care systems, llUS comunications (e.g. audio-visual systems) vhich are 1110re appro­

priate to the needs and incomes or developing country populations, especially those in 

non-metropolitan areas. 
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D) >'.F.?"iculture-Pelated ':"ecl.nolol"'I 

Cor.sideration !!:iP:ht b<" F.ittn to the denlo~ent or enerir:;-sarlllft methods or cultiYation, 

irrip:ation, pest-control an~ the production or fertilizers based l~ly on o~ic aatter. 

(I.) !-tining and :-linen,;. Processine 

Technolor:ies ror minia,: and lllineral proces.,;.1. ·it vhich are apJll'Opri ... te especially for 

countries vith Sl!laller endovaents and to the need to adopt enerp;y-3airin11: aethOClS or ex­

traction and processinp:. 

At the initial phase or the Institute-'s vorkin11;, priority could be ltiiren to (1) and 

(2) and subseq.ient l'letirlty could be expended to (3) and (Ii). \."ithin F.>aan leeds Dettlopaent, 

specific emphasis ~ be placed on cocstruction .. teri..J.s. 

The underlyinr, concepts or this proposal haft been aA'hulced in m117 other fora. \!bat 

is i•i:iortant, tho~, is the particular co-ordinatin,. role that the Institute vould ])lQ" in 

the stimulation or technological inn01r&tion. 

Giiren its sea-rice tunction, the Institute would baire to act as a --profit t'lakin«, 

autonOlllOus bod,y, that could be affiliated vith the U1i systea or Specialised Apncies. It 

vould act on demand or DC ,,onrrmients, publi::" sector corporations. priirate enterprises and 

a vide irari·>ty of non-iwYernaental orr,anisations incl.uding research centres, iroluntary 

serri::e or ~.isations and r.o-operot .a.ires or DC -producers IUld consmers. It could charge 

service tees for some or its serrices (e.r;. information suppl7 on actirities concerned 

vith the coaaercial streaa or technolor;ies) in order to proride others tree of chllr11;e (e.I!;. 

p;eneration and i.iproirement Of r Yillage-leirel r technolo,,ies) • 

Since the Institute is not intendet\ to haYe a larr;e staff or its ovn, it vill make use 

or the agents or technological iDDOYation in the South as follows ror the t.aree streams or 

technol«>l'.Y concerned: 

( i) For imported Northern technole>«ies, loose consultatiYe bodies of fore.en, 

engineers and lll&ft8fp;erial st.arr t'roll productiYe ent~ises could be sponsored b7 the 

Institute, to provide inter-deirelopi~ country n:chan«es or experience in technological. 

innovation in par+.icular industrial sectors. 

(ii) For South-based technologies, expert udstance would ll&inly be sO\lldlt from 

represer.tatives of industry ministries of the dneloping countries. public and priYate 

sector corporations, research institutes an1 departllents for co-ordination of science and 

technoloa. 

(iii) The intel'llldiate technologies would require the llOSt flexible orpnisation 

based on stuq tolll's and n:cbanges of .11tilled personnel, lightly capped b7 rlr).:''!l'-DtatiYes 

from non-gOYerlllleDtal centres and insthutes (such u the Interudiat. TechDoloa Dnelop­

unt Group, London) • 



!n order to co-ordinat"? the three vinr,s er the 7nstitute's activities. to enco~ 

interaction uetveen their activities and to set overall priorities, a ~ or Directors 

vith rota.ti~ DC aembership (divided lll!IOn(t r;overnments. private enterprises. and scientists' 

engineers in an independen~ capacity} would be assisted by a small evaluation unit that vould 

drav on the aonitori~ activities or the Institute. 

FinanciN1; should be lert as nexible as possible. vith the option or absorbin,r trust 

runds for specifi:: proJects, contributions from international o~isations. bilateral 

governaent inputs• and priT&te voluntary donations. apart t'l'Olll the fees char~ for saae 

or the Institute's s~ces. 

Liaison vit~ other national. regional and international bodies en~e.: ~'t sil!!illl!" 

activities is absolute!)' critical to the Institute•s effectiveness. For instance. in the 

third stiem or technologies, the Institute would collaborate closely vith the recently 

sponsored US-based Appropriate Technoloa Inrtitute. For its tJOn:i.tori~ fUnction, it vould 

rely heavily on the services or UNIDO's Industrial Tec!mology ·nromation Ban1t and Techno­

logical Information Exchange Systf!!'t. 

li."3.3 TechnolOQ E!tport. Financing and Insurance Agency 

So far we have :·egarcled the physical and intellectual capabilities to increase the 

capiu:ities that the South poss•sses ror avgmenting and ros~ering the generation and utili­

sation or appropriate tecbnolngies. Measures to illlJlrc.ve them have to be supported by the 

financial device en .. isa,;ed here, a Technological Export. Financing. and Insurance ARency. 

As noted above in this paper, technology exports among dnelopin,, countdes have RJ"OVD 

significantly in recent years.Y A major problem vith this trade, bovever, is the inade­

quacy or financial support. Sneral developin,; countries bll.ve already attempted or ~ 

tryinr; to offer financial assistance to those corporations which exi><>rt tecbnolo~ in 

various ronu. The purpose or this proposal is to provide international financial mecha­

nisu aimed at ttu-ee areas or weakness in present financial arrange11e11ts. Those areas are: 

(a) Export and illport credit arrangements for both b~ers and sellers or 

technology in developing countries; 

(b) Insurance facilities which vould allow adequate cover for the transactiODS; 

( c ) Financial guarantees tor tenders and other t'o:rms ot internati,. ;;al bidding 

tor technology contracts. 

l'his agency vould, in addition to financial mechani1U, be required to provide assis­

tance in the harmonisation o~ legal arrangements governing trade in technoloa among deve­

loping countries and to uslst, where neceHary, in the negotiation and uaplification ot 

these arraag..ents. 

See, also, tor ~X811J>le. O'Brien, P., Hasnain, A. and Lechuga-Jimfnez, !., Direct Foreir.n 
Investment and Technoloer !JCI10rts amonc Developinc Countries, reprinted elsewhere in 
this volmie. 
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:-o te,:-in sue:~ :in -,ency •"Oul.d require surric:ien~. ri:lanc:ial inputs. throur:h the tr.: 

s:rste!!: and "or the ::ro;iosed International Industrial ~inance AY,Pncy~< to permit le'l."e?"&l".e 

i:l t~.e technology carkets. As is vell knovn, credit, insurance, and guarantee systeis 

allov the realisation or econcr.:ies or scale and hence a relatively small i:'lput or rinancial 

resources throllf'h an at:eney should be su!'ricient ror :several technoloiey" exporters to 

receive sup~rt. At the s111le time, intercational action or this type o~ht to provide 

mere acceptable risk coverage ~or those cases vhere deYeloping country exports or technology 

have to compete vith prospective sales rroa the industriPJised countries. Jl.t present, IC 

exporters or t~:molofO' havr a real or illl&l':ined ~e not only vith regard to thP technical 

conditions or production, quality or product and compliance vith delivery dates, but also 

vith respect to their financial accept!l.bility. This "Droposal is basically directed to the 

second or thesP points and also to SOiie or the points relating to technic.i! questions, e.g. 

delivery dates. It has -een •-epeatedly emphasised that the inequalities in teci&11olQfO' 

markets have dimensions extending beyond sbmle technolor,ical issues. In particular, the 

p:-oblems or marketinc and rinancing have received s0111e attention. The purpose or this 

Ar.ency is to deal vith the rinancial aspect vi.th a viev to reducing inequalities in t'!'.e 

other arers. 

Legal and informational requirements vould be an integral part or the operations o!' 

the at;ency. Among the more important aspects or these activities vould be: 

(a) Iiarmonisation or le,.al standards to ensure that technololO' export thro'L'3h direct 

foreign investment does not discriminate against developing country suppliers. 

(b) Hannonisation or legal regulations arf'ectine; non-investment sales or technolor;y, 

e.g. turnkey projects. 

(c) ~ee:nent on the types or corporations vhich vould be eli,,ible to use the facili­

ties or this 1a«ency, e.g. it vould be necessary to exclude affiliates or tran£national cor­

porations operating in developint; countries. 

( d) Compilation o: registers or developin,, country en. upris~s able. either singly or 

Joint~y. to supply technology to other developing countries. This device could serve a11 a 

co-ordinating agency linking govern111~t enterprises a.1d private firms in developing countries. 

!/ For detail•, see Industry 2000 - lfev Perspectivem, pp. 123-129. 
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Im'ROWCTIOI 

In 1971. the Tanzanian delegation to the ~lon-AliF,ne-" Sucmit Conference sta-.. ed: 

"Further, ve often act as ir we are afraid or the p:::oblems or co-operation or taking 

action vhich might upset one or more povert'Ul extem~l eeonomic force. Ve do not welcome 

nev appr.:>aches to these problems• and therefore we fail - both nationally and Jointly - to 

give serious attention t.3 vorking out the practicabilit:r or nev ideas on hov CO-Op.!ration 

can be made errective, or hov specific problems can be solYed. Even vhen these nev ideas 

originate from citizens of the industrial economies we sometimes reject them on grounds of 

unorthodoxy! (At other times we allov a ver:r reasonable suspicion to prevent our d'ring 

proper attention to the proposal being ll&de, as distinct from the national origin or the 

proposer! ) • 

And it is not only in vorld international affairs that things are agreed in principle 

vithout action rolloving. Aaong ourselves as Third World nations similar failures occur. 

Many or our joint ventures in trade, planning, or particular enterprises are .1tr11R«ling 

for existence - vhere they have not alread;r become 110ribund. This is not tor lack or 

potential: it is because the need to pool econc:aic paver in order to eltp8Dd it is rec~­

nised in principle but ignored in practice vhen it has short-tera costs. 

It is essential that ve should race up to our weaknesses in relation to co-operation 

uaong ourselTes and in relation to our approach to the rest of' the vorld. For until ve 

have done so, and taken steps to ~rcome thea, we shall make no progress in securi.ng 

118.jor change. Ve shall continue to achieve a nev ractor:r here and a nev S'l;ructure there; 

but ve shall also continue to be 'the poor' or the vorld, whose interests can be largel;r 

disregarded. n!/ 

Current debate OD international policies tor technological deTelopaent !~es almost 

exclusively OD the relationships between the industrial heartland in the lliortn and the 

periphery in the South. Specifically, the debate revolves around four iHues: 

!/ 

(i) The capacity or institution• vhich appropriate and adnnce technology 

and production in the Borth, to disseminate these to the South. 

(ii) The distribution or econc:aic benefits, to various claillanta, arising 

rroa Borth/South non or technology. 

(iii) The appropriateneH or llortharn teahnology vi th reference to specific 

Southern ecoaoaic probl_.. 

Presentation bJ the Tanzania delegation to the lion-Aligned llations 8-1t Conference, 
Lusaka, Z..bia, Septmber 1971. Reprinted in IDOf' International, llorth Merican 
Edition, llo. li3, March 11, 1972. 
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(iv) The possibility or illproYi~ u!IOD the results or lorth!South inter­

action as it takes place Tia the llUl!'ket -chanism. E'Rn it it is 

agreed that there is a necessity tor non-carket aechaniSllS to impro-.re 

econaaic outCCJmes in taYOur or one or the other transacting party, 

there is considerable debate on the t'onu and scope of specific in­

stitutions required to handle specific problC!llS. 

The debate has influenced research and policy in international fora for al.aost a 

decade. The f-iliar picture or the international s:rstea to vbich attention has been 

directed depicts a strict hierarchy or countries in the international dirision or labour. 

Southern countries are regarded as locations for production vhich is relatiYeI,' intensi-.re 

in the use or unskilled labour, vbile :forthern countries retain control OYer hiither stages 

ot the ranking. The institutional structure through which the system is organised 

corresponds to the most adYanced form ot capitalist deYelapment - Transnatiooal Corporations 

('l'llCs). 

This picture is beginning to show some signs ot c~e. Bits and pieces or eridence, 

ot di-.rerse kinda and rro. senral places, s~est that the hierarchical pattern is becoming 

a bit blurred, vith Southern entities starting to operate in econmic territories hitherto 

regarded as the strict preserYe or entities located in the 1'0:-th. This aspect ot the 

international econa.,:r has yet to be researched systematicalI,', or to enter the purvit>v or 

international policy-making fora. What are the diaensions or this change? What a.-e the 

reasons behind it? What are its likely consequences in broader ite0-political as -11 as 

llOre narrovI,' eco-ic terms'! Should saae or all of these changes be supported by inter­

national co-operative aechani ... on a South/South basis? It ao, vhat could such aechanina 

contribute and hov should they be es~'blished'! 

This set of notes ia intended to accc:wpliah the folloving: 

{i) To present a factual description of eme11tint; South/South inter­

action through tlon of technology, embedded in Direct ForeiRJl 

InTestaent (Irl), the sales ot technical assets and flon or skills. 

(ii) To ofter poHible reasons u to hov and vhy these patterns are 

emerging. 

(iii) To outline some obsened and potential results or these dnelopienta. 

(iv) To proride ideas on the kinds nf international institutions that 

mq be established to encourage (where appropriate) the grovth of 

these processes. 

Our policy Judgements are baaed on naluation1 or relative adTantages and dis­

adnntage1 ... rging froa different scenarios and to arrive at these Jud,;nenta ve vill 

drav on the criteria drawn forth by the disCU81ion on lorth/South relations aentioned 

above. Mere17 to augest that dneloping countries (DC•) M1' be breaking into a hitherto 
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ri,id frmaevork i•plies t.hat. - are expoundin,: a conflict. Yiev or t.he world econoaic 

system. Those holdi~ po-r ban created inst.it.ut.ional and l~al st.ruct.ures designeci 

to optimise t.he use or that. pover and simult.aneonsly erect. barriers t.o entry against. 

possible nevcomers; those at.t.eapting to break up the preY&iling order are act.inl)­

tryi~ t.o fashion nev fost.nments vith vbich t.he7 can establish their ovn claim to 

Y&luable resources. S.rriers t.o entry, and vit.h t.hea the means selected to b:fpass or 

onrcaae those barriers, vill ya:ry !raa industry t.o industry, as I\ tunction or technical 

product.ion processes and/or legal restrict.ions. This implies that •et.hods or SU1'110\1Dting 

barriers t.o entry aust. necessaril)- be predicated on: 

(i) detailed knovledge or the production processes incluning the inter­

nalisation or t.he capacit.7 to impron on existing techniques, and 

(ii) tbe creation or legal codes and institutional mechanisas vbich 

enable the barriers, so identified, to be sm90\lllted. 

Our central thesis is this : capitalist paver is nov bifthl.1' concentrated, spans tbe 

vhole globe and has managed its internal organisational problaas tllrc>u«b the denlopment 

or a transnational structure based on modern c~icat.ions technology and old-fashioned 

feudal paver chains. What capitalist paver has not. 7et succeeded in doing is 110bilising 

public entities and policies for the exclusin 'bf-nefit. or the TllC sector. The terrain or 

conflict, therefore, is the public realm: what shall be its scope, through what mechani•s 

vill it operate, for whose benefit and at vhose expense! In the industrialised countries 

(ICs), ve have seen a transition rrom the mini--profile state, whose actiTities vere 

confined to setting up a handt'ul or legal and institutional conditions adequate to lubri­

cate the earl7 phases or strong competition among llll&ller enterprises, to a velrare state 

in the dual sense or ~roviding all the infrastructural support for the expansion or 

larger-scale capital as vell u certain social conditions reJadn,; to health and education 

of the labour force. Ve ar~ arePling that both forms or the st.ate are nov out'31oded. Tran11-

national capital in the ICs is nov searching !or Vll1'S to refashion the state in order that 

its policies and institutions l.ecome strelUll.ined to the imperatives of a global econOllO'. 

In short, both the nature and predictability or the extra-corporate activit7 nov have to 

be subjected to the corporate demands. The fact that corporations have internalised con­

siderable portions or trade which formerly vere conducted at anss-length has been repeated 

ad nausea. Less frequently is it pointed out that this internalisation is onl)- a mani­

festation or a far 110re sophisticated corporate control strategy based on a deep under­

standing and manipulation or the sensitive areas or production eind distribution. The 

latter is achieved by devices which have very little to do vith ownership of capital itself. 

or the essence in this nev vision of control is the capacity to condition the interference 

or the state i.e. to ensure that state intervention contributes to, rather than detracts 

from, aechanisu for generating 1111.1 distributing surplus. 

In DCs, too, the it.ate is at the heart or conflict though tor different reasons. In 

those DCs which have a reasonably advanced industrial sector, public corporations are seen 

as instl'\lllents through which local capitalists and entrepreneurs can possibl7 Join the 

_J 
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international. oligopol)-. Cor:~rol C>Yer public entities is thws Yital. primaril)- because 

such concentration or power is re~ed as the most prcaisin« aethod tor c<mpeting vith 

exterr.:tl capital. 

Despite the present huinds or t"- pbencaena under stucly in a global context. their 

-turation 1181' or 1181' !lOt benefit al.t • ties in•clYed. Contronted by this uncertainty. ve 

also rely on an a priori political Jwlgellent that 

(i) collecti.e self-reliance is desirable in equalising the ll«JVer differ­

entials between the lorth and South in the irternational oligopolistic 

structure. and 

(ii) vbeD nev nous prcmot~ collectin self-reliance. the political illpli­

cation should be coU11ted as a -.tor benefit in naluating thell. 

Finall7. the paper does not disc:wss explicitl.7 the distribution of eccmcmic benefits 

within countries since the,- pertain to national policy which is outside the purYiev ot 

the stuc17. 
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Cl!APTER 1: FQREIGI DIRECT l'·VESDIEllT .AMOllG DEVELOPllG COOITlllES 

Eriden~ or direct inTeStaeat ~ dnelopin« countries is still sketch:y.Y Recent 

tabulations published by the Centre for Transnational Cori:orations (CTC), based OD statis­

tics t'roll scae dnelopiag countries, ghe a rough guide to tlte situation among Latin 

American countries and moag Asian countries. lo 117Stftl&tic data pertaining either to 

the intr--At'rican situation, nor to the intra-Third Vorld -trix (e.g. hov auch Indian 

corporations are inYHting in ligeria, Argentinian corporations in Asia) appear to be 

anilable. International sour~s. such as the International Monet&J'7 Fund (IMF) Balance 

or P.,aents Yearbook, haTe not registered auch iarorm.tion on direct iaTeStment debits tor 

deTeloping countries. Y Thia suggests that on])' sources mm national or industrial 

sectors vill yield substantial data. Since such detailed ce>Terage has not been ccmpleted, 

we consider onl7 the CTC table.s. 

The data sugest that { i) probably on])' a -11 rmaber or the more &chanced dneloping 

countries are inTesting abroU, :.ad (ii) geographical proxi.aity ~ be an illportant con­

sideration in deciding viler.: to in"RSt. Ia T&l.ue tens, Indonesia is the largest recipient 

or this type or inTeat.ent, vitb a 1976 stock troll six other countries in the Economic 

and Social ec-ission ror Asia ancl the Pacific {ESCAP) re~ion UOUDting to almost $ 1.3 

billion or slightly larger than the total foreign iDYest.eat (Fl) in the countr:r coming 

troa Japan. Intra-regional direct foreign inTest.ent (DFI) is tar greater in Asia than 

elsewhere and Bong Kong is an inTestor on a auch bigger scale than any other de"Rloping 

country vith 1976 stock aboYe $ 150 million, llOSt or this in Indonesia. These statistics 

do not tell us : 

( i ) bov the in"Rstaent is di Tided 1111011g 100 per cent affiliates , other 

uJority-ovaed affiliates, joint TeDtures, and minority shareholdings; 

(ii) vbat the sectoral distributions are; 

(iii) to vbat extent the iDRstments are genuinel7 rrom domestic corporations 

in the countries concerned as opposed to being the product or 

dOlll!stically located affiliates ot TllCa; 

(h'} to vbat degree public-sector corporations ~ be inYolved; 

(y) vbat :rates or return (or income trm cHre=t invest.ent) •ight be 

generated bJ' these iDYeatMDta, mid 

( ri) the rates or growth of the innatllenta. 

All these are ilaues on which further research uy th:rov some light. 

y 

Opening his 4ilcuaaicm of the Latin .American experience, D!az-Alejandro states: 
"QuantitatiTe eridence that aay be used to conrince the skeptic that ve u-e dealing 
vi th an illport&l'lt phenomenon is not easily toun4. Some of what is happening ii at 
the tringa.J or local law or or recent origin." See Mas-Alejandro, Ca-lo• r., Foreign 
Dire~ IDYestunt bJ' Latin Americana, i11 Multinationai. from SUJ.l Countries, T8dn 
.Apon Mel 'CiDClleberger, C. P. (eds.), 1911. 

Thia does not MU that the IMF ~ not po, .... such data; often it exists but is not 
publiahe4 for 4iYer•e reasons. 
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Table 1 (1): Intra-re1ional direct inve1taent 1tock, l.a*in America, 'by ho1t 
countg and ~ countg or ori1in 1 12Il and late1t available yeu 
(aillion1 of dollar•) 

Hoit Countri•• 
Countrie• or origin Argentina Brasil Chile Colombia!! Ecuador Mexico Venezuela 

121~ 1211 12I6 !2IL 1211 lm 12Il 12I6 ..mlL 12IO 12I" 
Arpnt:l.na - 7,5 13.3 0.1 0.1 0.9 - 4.5 5,3 ... 11.2 
Braail 9.1 - - 5,2 o.li 2.0 - Ii.Ii 7,2 ... 1.6 
Cbile - - - - 0,1 0.1 - - - ... 0.1 
Colombia 0,9 - - - - - 2,7 7 ,9 - ... 1.2 
Mexico 1.0 2.6 6.9 5,3 l.li 7,5 - 4,0 - ... li,7 
r.n 0.9 - - o.8 0.3 o.8 - l.li 3,6 
Ungu.y 2.2 8.3 12.0 - 4.6 4.7 - - - ... 2.1 
'l•eauela 0.1 4.2 9.0 1.7 10.5 19.3 3.4 10.3 1.8 
Latin Mlricu Pree Trad• Area - - 1.0 - 0.3 0.3 - - 3,5 

SUB-'l'O'l'AL 111.2 22.6 42.2 13.l 17.7 35,6 8.l 32,5 21.4 6.1 21.5 ....... 80.6 80.l 275.0 ... 36.4 53,7 . .. 4,0 119.3 
BelWllda ... 12.2 39.0 ... 0.1 1,0 
•et.herluda Antill•• ... 75,2 192.0 . .. 13.li 20.2 

21.7 66.o ... 13.7 10,0 
Other ... - 39,0 . .. 1.2 3,9 

!'O'l'AL . . . 211.8 653.2 ... 83.l 124.li .. . 36.5 

~ At end 1976 the •tock ot DFI f'l'cm LAJITA countri11 hacl rilen to $ 50 ldllion, ot which • 21 million ve1'1 trm Venesuela, 
In t.be ... ;rev t.be tacCWNl.ated inYeat.ent1 from Pan ... had reached $ 56 •111:1.oa. • tl'Oll the 1'etherland1 Ant:l.1111 $ 21 
aillion ud trca Baba .. $ U aillion. See Tendenciu "1 Caabio1 en la Inveni6n cl• lu •11re1u Intemaciona111 en 101 
Pai•ea en De1arrol.lo 7 Pvticul.anaente en America Latina, Joint Unit ICLA/C'l'C, Working Paper 12, S1ptnber 1978, Table 21. 

So\lrcea: UD:l.te4 ht:l.ona Centre on 'l'ran1nat:l.onal Corporation•. bued on. 
tor Bru:l.l: Buco Central do Br .. iJ., 1'elatorio Anu&l, 1971 ancl 1977; 
tor Colombia: Banco de la Republic&, Report• Anual, 1971 and 1975; 
ror Bcv.dor: Banco Central del Bcu.dor, data obtained from tbe In1t:l.tute tor Latin Aller:l.can Inte~at:l.on (Il'l'AL), 1977; 

tor Al'pntina ud Cbile: Il'l'AL, Laa mapreau ConJunt1· "•tino••ricanu. Bueno• Aire•• 1977. 

.,, 
s 
.... ,.,,, -, 

·I I 
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Table 1 (2): Intra-regioaal. tirect in'ftStmiellt stock,!!' Asia, bf host -4 origia, circa 1916 

(llilliaas or dollars) 

lfost coun~ or territ2!Z 

Origin Thai~ IDd.cmnia PblliJ!I!~ "aut r"'Ut 

lfalqsia 5.0 "2.T 0.3 
Hoag~ 10.9 728.3 ]2.0 
Inti a 2.IJ 19.IJ O.T 
Philippines 0.9 212.1 3.IJ 
Singapore 2.2 ll5.6 2.1 11.li 
lrorea, Republic ot 107.• 0.1 
Tbailud 29.T 
Other Asian deftloping 22.l 102.9 IJ.o T.3 countries 
J'apu TIJ.5 1,216.6 161.6 56.8 

y The data tor Hoag l'aag llDd Tbail-4 ret'er to usets u reportecl ia tbe soarcea listed 
aboft; the data tor llldaaesia reter to llJIPIO'led proJects u ol 1916. 

'!!! 1915-

~ A.a or J'une 30, 1918. 

Sources: United IJatiOL~ Centre on 'fnmaatfaaal. Corporations, 'buecl on, 

tor Tbailuul: brd ot' IDTestMD\>, Pluming Dirisioa, 1916; 

tor lndoMsia: Indoaaiu FiDwial Statistics, Bak ot IackJDesia, 1917; 

tor the Philippian: data trw Central Bak ~ Dir'e".t Foreip EquitJ' 
~ts, FebruarJ' 21, 1910 to J'UDe 30, 1918, statistics 
supplied to autbors bJ' tbe Central Bak ot' tbe Philippines. 
The data reter to iJIVU"Cl reaittuces vbicb had aet-117 
been -.de u ot' tbe latter date; 

tor Hoag l'aag: Trade. llldust17 and CustcJu ~, Hoag l'aag, 19TT. 

The C'l'C tables •hov that in Asia there is a fairl.7 ~lear-cut sepu-atioa betveea those 

countries vbich an npplif!n ot iDTUtment ucl those vbich an receiftn. la Latia 

America there are sips ot r. llUCh closer t,,.,_.,.,. relatiOD9hip, vitb all. ot the larger 

Latia Allerican countries (Argentina, Bruil, Colmbia, Mexico, Venez\W~la) pu-ticipatiag 

both u senders ancl receinrs. It 1eems that Paa.a, Bermlcla, lletherluds Antilles uul 

t~e Belt•es are used u bases troa vbich iadusttlalbed couat17 iuTHtmaat• are -.de to 

o\>ber part• ot' tbe regiOD; o\>her Latin Mericu countries ~ also uee tba to •me ateDt 

u invest.eat bases 'but ~ vill not include this possibilit7 in our anal7•i•. 

More generall.7, the 1tatbtic1 shnvn here are quite likely to underestimate the to\>al 

tlovs, particularl.7 troa ~boH dneloping countries vhere strong uchuge cantrols ancl 

licensing procedures tend to dbcourmge the outtlov or iDTestable resources. The reu~ 

11&7 include: 

(i) t'ailure• to record iDYe1tment tlovs, either in the count17 ot origin 

or the count17 or deltiaatioa; 

(ii) export• ot' uchiDel7 ancl ecauiPMDt llipt be paid tor in tbe count17 ot 

de•tiaatioa ria the iHue or equit7 to the nporter; 
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(iii) under- or Oftr'-inoiciag could be usN. to tinanc:e the build-up of 

equiq pe.rticipaticm, either in tbe countries vith vbich trade is 

c:aaducted or elsevbere; 

(h') f'ailare to mR proper allonnc:es for mQ' stocks Of such inTHt.eat 

vbich mq baTe ezistell prior to ~tic efforts to gather info~ 

aticm (e.g. vb&'t YalaatiCDS are gi"RD to iDTHt.ent~ of the Argenti­

ni- mterprise 8uDge 7 Bona vbich bu been operating in Bruil for 

half a c:mtury!}.!/ 

Despite the atatiatic:al cliftic:altiea Jaat listed, turtber insigbt cu be gained by 

loolillg at clnelopillg ~rica ilnolftd. ~ actbe~ in the DPl process, eit!ler as 

cowatries of lleatinatiClll or origin. 

l.l IJMkmewia 

ID a rec:eat ~llll;r Veils states: '"hcJcaesia reports 288 foreign-ovnecl :rroJects as 

being 'realiHll' betftell 1967 ad 1975. Cf these, 6la originated t'raa other dneloping 

~es. lkmg l'Gag, Singapore u4 'l'aivu aeeomated for U of the proJects. Tea c­

tna other Soatb-Eut Asian coaatries ad si.z t.rcm clneloping countries outside the regiOD. 

Of the proJec:U t'raa indastrialised couatries, 50 vere US ad 8o vere .Tapeneae. Data on 

these proJects vere aailable tna application fans (in same cues updated to reflect 

vbat vu actually cJaae) ill the Capital ID'ftSt.eat llom'd •••• The data vu supplemented by 

iaterrien in Inclonesia u4 Hoag Kong. The iaterrins confined tbe pattei'DS reported ;_.,. 

this paper ad also iDclicatell that the illparUnce of inftat.ent t'raa other dneloping 

c:ouatries in IDdClllesia is andentated in tbe reported data. lfuJ' foreign-ovned proJ•:ets 

are simpJ7 not registered as foreign. The unregistered proJects seem to h&Te character­

istics siailar to tboee of the regiatered proJects • ..Y Siaih.- intonation reported in 

Business Asi,)./ sban that t'raa 1967 to .T1Dle 1971J foreign innstment approyals mounted 

to approzimateJ7 $ 3.5 billiaa, of vbicb a little ewer 15 per cent c..e tna Bong long 

Uld Sinppore, vbile tbe "Others" i:ategory (.,.t of which is probabJ7 attributable to 

cleYeloping couatries) accoanted for Just ewer 20 per cent. On a sectoral breakdavD, IJIJ 

per cent of the approqls wre ill UDUfacturing, vith ai.o.t 19 per cent in textiles alone; 

u rill be sea later, there are reucas to suppote tbat ~ of tbe iDTestment in textiles 

aell'\tn t'raa other c1eftloping COUDtrin.i' 

It mq also be ill a couatJT'• iaternt to 'Ullderestiate the outflow. 'l'bus a report 
oa Bult of Korea (JOI[) data on D1I in 1976 •••: "According to BOit sources, higb-lnel 
officials hs4 orden4 UB t 53.8 million in defernd~t Md serrice exports dropped 
tna the en4-1976 total to prenDt puffed-up statistic• t'raa UOU!lfng concern Oft!' 
l'.onu aggressi'NDH• in ~'oat countrin." llusine•• Asia, August 12, 1917, p. 252. 

Vella, L.T. Jr., and 'l'Slla, V., Appropriate Tecbno:!.017 trm leigbboura: DeTeloping 
Couat17 IDWators iD Indoaesia, .U..O, October 1978, p. 1. 

Aupst 30, 1971J; a later iHue of the •ae wekJ7 (October llJ, 1917, pp. 321J and 325) 
takes tbe ._. data throucb to August 19'rT and •bows that Rong Kong, Philippine•, 
Biappon and Tai vu accounted for 18. 7 per cent of all approY&l•. Actual iDTestllent 
tmoup tbe perio4 aftnP4 onJ7 i.o per cent of tbe "apprcwed" figure. 

'!bu, tbe ._. source report• that Boa.Ju IrtestMnt Co. of Rong long took 85 per cent 
of the etauit7 in a $ 21.5 million integrated textile 11111. 



On a trend basis. te-:1tatiTe ~odence indicates that illftStMnts in mnutu:turing 

haft been increasing and, because or the sectoral. clistributioa ot those inestaeDts, it 

is also possible that tbe shue ot clenloping countries in tbe total is increasing. 'ftms, 

"the 1973 appron.l pattern indicates signiticantl)- increased toreign interest in InclmHia 'a 

mnutu:turing sector. Appronl.s rose tul.1)- 133 per ce"lt. and DOii aceount tor Tit. 3 per cent 

ot the ftlue ot totr- applications -laittecl. More tha ult ot dlese propo8ecl mnuhc­

turing inYeatMDts are in textiles. Other ~uri·~ sectors a:periencing sv'bstutiall)­

increased foreign ilrftstor interests include ci-ical ucl rubber mnutacturing • Mtal 

products, non-metLlic llineral and bMic Mtal proclllctioa.n!f -

1.2 'l'baihncl 

Data oa total in.est.mt in Tbailmul are obtainable tbrotlgh tbe Thai Board ot Illftst­

.nt 0 series are publis!Jed tf'T Applicat1oas • Pnmotioa Certificates ucl Fi..- Starting 

Operatioas. It w use tbe last ~. vbicb bu tbe 8dnDUge ot reterring to proJects 

u:tua>.1)- illplmented, ve tincl that ill the period 197lt-19TT tbe respective tigures tor each 

yn:r vere 8lt, 52 • 83 ancl lt8. 'ftlougb tbe n-ber ot proJeets starting up is not broken don 

according to 'l'bai and toreign • we do bow that in 197'- • 12 per cent ot tbe registered 

capital vu toreign-ovnecl vbile b7 1977 tbe relatift shue b84 doubled to 21t per cent.Y 
A't'ailable tigures clo not allow us to state vith UJ7 precisioa bow macb ot the toreign­

registerecl capital is coatrolled bT deftlop.ing country enterprises but a recent ~U'T 

oa the 1917 statistics ne-tes that. vbile '-2 per cent ot foreign investment vu .Japuese 

ancl oal)- 2 per cent US• "mcb ot the remaining imestmnt cme trca other AsiSD countries. "JI 

IAerro1!J conclucted a questiomaair.: 11urft7 ancl ~is ot 200 enterprises operating in 

'l'bailSllcl (botb local Slld toreip), ot vbicb nine were trca India, six tram Taiwn, tvo tram 

Singapore SDcl tbree trca Malqsia. Be cites statistics t'r'ca tbe 'lbai Board of Inftn.ent 

vbicb indicate that cle'nloping-country tins (or. more precisel)-, those tins labelled u 

cln'doping-count17 finu in bis table )ii rarel)- •bow llSJority ovnersbip. Tbese partial 

estimates suggest that there is deftloping-country illTHtllent in TbailSDcl tlloagb possibl.7 

it is not ye't ft17 lu?.e Slld preclcainantl)- takes tbe tOl"ll ot Joint ftlltures vitb more tha 

50 per cent ot the equity remaining in '1'bai h811c1s. 

&.asin .. • Asia, March 22, 1971J, p. 91J. 

Busin .. a Asia., Februarf 17, 1978, p. 5IJ. 

Ibid, p. 55. 

i.crav, D. , Direct roreip I11YdtMDt bJ Fins trca Ln• Dnelope4 Coalltri .. , 
Oxford lconmic PAPVS, October 1977. 

Ibid, table 2, p. IJIJS. 
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1.3 Hoag !oag 

This appears to be the cme Asia clnelopiag couat1"7 vbich is ~ a count1"7 or origin 

and a co1B1t17 or desti-tioa tor intra-cleweloping country DFI. As a count1"7 or ori~in. 

eridence indicates that Chinese entrepreneurs basecl in Hong loag hawe inwestecl in such 

countries as Indonesia, Philippines, Singapore, Sigeria and Ghmla though "it is not :yet 

possible to make reuoaable estimates or the total wl- ot the torei~ illftStllents or 

Chinese Rong Kong fim" .!/ 'l'be goftl"Wllt ot lioag J(ocg iaposes DO restrictiua OD out­

~iag capital and collects no data cm the toreign direct inftStmnts or its c:capanies. 

One is lett vith onJ.7 the piecemeal data reportecl b7 host countries. Inclonesia, for 

enaple, reports $ 21li clillicm or realisecl in'RS1aent trca Hoag loag. It is suspectecl 

that the Ulllual outtlov or inYeStaent b7 Hoag loag's tins in 1977 exceedecl foreign in'Rst­

aents ccaing into tbe count1'7. 

As vill be elabcratecl later, there are also reuoas to ~e that protecticmist 

policies in the inclustrialisecl countries mv be encouraging Hong Kong finis to locate pro­

duction actiritics elsevbere in Asia. Tims, "since the Europnn Ecoaaaic ec-unit7 (EEC) 

has been keen to gin poorer dneloping COIBltries quotas in excess or their capacity, 

Hong !Cong cu. take adftlltage b7 inYestiag plant and expertise in these countries, as it 

ma,y be doing in Sri Lenka • ..Y At the saae tille, it should be reaemberecl that the remarks 

in the preceding paragraph relate only to Chinese entrepreneurs and that ve do knov or DFI 

made by Inclian entoerprises long establishecl in Hnng Kong. In ••• therefore, aY&ilable 

intoraation alJlost certainly 1B1derestiaates, perhaps by a large margin, the -..unt or Hong 

Kong's DFI in other dneloping countries. 

W'e haye sm.e data OD the cumulatiYe total of foreign industrial inyestaent in Hoag 

Kong as country ot destination at the end or 1975. At that time, ot 290 toreign-controllecl 

plants operating in the countey, 2la vere lmovn to came tram other developing countries 

(Thailand, Singapore, Taiwan and Philippines) vbile probably 110st or the 16 classitied in 

the category "others", in !act, cu.e trca other developing countries. These inYestments 

8110unted to around 15 per cent or the total CWIUlatiYe Yalue ot roreiRJt fnyestments in 

the country. 'JI 

As a recipient or direct toreip .nyestaent, India has a·long and chequered history. 

That history is relennt because India ia nov investing in other developing countries but 

does not receiYe U7 inYest.ent trom thea. lotvithstanding the numerous (and vell-Justi­

tied) complaints that successive gcwenments han tailed to implement rigorously 

y 
JI 

Wells, L. T., Jr., Poreip InYestaent trom the Tbird World: 'l'be Eziierience ot Chinese 
PiJ'llS trom Hong Koag, Columbia Jourpal ot World Business, Spring 1978, p. la, 

Pocus on Rong Kong, International Herald Tribune, SuppleMnt, Sept•ber 1978, p. 35. 

Business Asia, Pebru&l'J' 13, 1976, p. 53. 



l~islation designed to contine inTestaent and technolOf!)' transactions to bi~ priority 

sectors and "first-shot" iaports,!! the thrust or poliC!' bas been towards operating at or 

close to the technological frontier and accepting institutional packages (ll&inly f'oreign 

investaent) in vhicb that technol0«1 bas been wrapped. Gi'ven the relatively high leTel of' 

technical and scientific skills available in the count17, the investllent pattem bas thus 

been doaiDated by transactions vith industrialised countries. Other iaports of' technology 

and large-scale heaVJr industr;y proJects have been organised tbroU«h bilateral ~ts 

vith the countries of' Eastem Europe. 

It is this s•e f'oreip investaent pattem which nov proTi.des the basis f'or a con­

siderable portion of' India's CJVD direct invest.ent abroad. The policies to protect tech­

nological activity within India and the steady assiailation and develoi-ent of' skills haYe 

giYeD the countr;y a relatively strong position vis-i.-vis other deYelop:ing countries and the 

opportunity to export Yenture capital, technological assets and serrices, and skills. A 

c~tary published at the end or 1917 ref'ers to "the proposition canYaSsed ror quite some 

time, both in business and of'f'i.:ial circles, that India bas alread7 reached vbat is euphe­

aisticall;r called the aiclstage of' industrial de"Rlopment ca.pared to a large part or the 

Third World. This is supposed to otf'er the basis of' a nev economic relationship between 

India and llaDY countries of' the Third World •••• The idea vbich is exercising a great deal 

or fascination in these circles is that India is nov ready to take on a nev and more 

'advanced' role in relation to ~ other de"Rloping countries. Maey or the delegations 

ot officials and business.en vhich haYe been going to explore prospects ot exports to the 

developing countries have tended to make their Judgement or the possibility or trade and 

economic co-operation vith these countries on these lines. By rar the llOSt outspoken in 

this regard has been the report of a delegation or the Federation of Indian Chulbers of 

Camerce and Industry led by IUf. Modi vbich after its retum from a visit to Kenya, 

Nigeria, Ghana, Liberia and Senegal,proposed that the majority equity participation by 

Indian investors should be allowed in Joint natures abroad. The equity participation 

could be even 100 per cent in some cases. So far equity participation has been limited 

to only 10 per cent and the policy has been not to per11it a majority share in ,.-,tures 

&broad. It is also suggested that participation in the form only of' supply of' goods and 

services frc.m ! •. dia should no longer be insisted upon, as in the case at present, and 

Indian businessmen associated in joint Yentures should be ready to float global tenders 

for supply of capital goods, etc, and inTite Indian suppliers to compete on that basis. 

The delegation was accompanied by a senior officer or the Industrial DeTelopment Bank or 

India (IDBI) and took the initiative to extend to Kenya a ca.iercial credit on competitive 

ter11s, 9 per cent rate or interest tor nine years, the first or its kind. Extension or 

such lines or credit is necessary, according to hi•, to back up the export or Indian ,.ood• 

and services in the faca ot st.itt international competition, especirlly in the cue or joint. 

Tent.urea in vbich Indians will have equity participation and vbich call tor global tenders 

!/ Relevant evidence is provided by the frequent surveys of foreign collaboration agree­
Mnts carried out by the Reserve .i. IDk of India. Also see Subrc~ian, K.K., 
Approach to Foreign Collaboration, Economic and Political Weekly, April 8, 1978. 
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ror the supply or equipaent and technical se?"l'ices. It is s~sted t>aat IDBI vill do 110re 

or such business in support or Indian exports. 

"According to Modi, all these suggestions were being faTOUr&bl?' considered by the 

gt>Tel'llllent and definite decisions 00 these lines would sooo be rorthca.ing. The ract is 

that the delegation vas aerely an instnaent for articulating these suggestioos and pro­

posals vbicb an in an adY&Dced stage of being forwulated ~ acce;_>ted vitbin the ROftrD­

aent. ,.!f 

The foregoing suggests, as indeed bas been the case, that policies and institutions 

frequently haft operated against foreign expansion by Indian priTate sector enterprises 

although, as vill be shovn later, public-sector firms haft been encouraged to increase 

their technological actirities abroad. Among the lilliting factors the follaving seea to 

haft been illportant: 

(i) the tight controls on inTeSt.ent tbrc>uP equit7 capital thereby cana­

lising the direct inTest.ent into the equipaent, serrices riTUlets; 

(ii) the failure to proride 11117 tangible assistance to would-be foreign in­

ftstors, eitbt.r in the fol'll of public assistance in seeking ll&rkets or 

insurance guarrmtees against losses and nationalisations without cma­

pensation that are so COllmOll in public policies of developed countries 

towards DFI , and 

(iii) inadequate attention by the govenment to JIT()blt!llS faced by Indian 

business in particular markets vhere India's business histor,. differs 

significantly from that of would-be recipients. 

Thus, "the Philippines prorides yet another kind of hurdle for India. In the vords of an 

Indian industrialist, "~sia has so much in ca.on vith India. Both vere British 

colonies, and the BriT.ish influence is still lingering. The lav, business language, 

financial instnments, gover1111ent, bueaucracy etc. are all similar. There is also a sub­

stantial aaount of Indian population in Malaysia. Even the engineering specifications 

are based on the good old 'British Standard Specifications'. The Philippines is a different 

wicket. It has been under American influence for a long ti11e, vith more than a sprinkle 

of the Spanish language, culture, and habits. To make it tougher tor us, their engineering 

specificr.tions are based on American standards. hen the electric power used is of a 

different cycle and YOltage; this could proride further constraints to the kind and 

variety of Indian equipment that can be taken from here. ,.gj 

y 

See B.M. , India u Capital Exporter, Economic and Poli ti cal Weekly, Deeember 1977 • 
pp. 2079-208o. 
Balakrishnan, IC., Indian Joint Ventures Abroad, Geographic and Industry Patterns, 
Economic and P"litical Weekly, Review or Management, Mq 1916, p. M.36. 
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It is v:einst this background that the spread or Indian DFI hes to ~ rieved In a 

pion-ring paper, Balakrishnan has exulined the characteristic~ or Indiu Joint Te11tures 

abroad t'roll 1960 to 1975. He notes that "a decade ud a half after the maiden unit vas 

set u~ in Ethiopja - a textile •ill by the House or Birlas - lllld arter the successt'ul 

installation or only a bandt'ul or units each year since then, in 1975 there vas a perceiY­

able spu-t in actirity. In a si..gle year, 23 units vere ~ssioned for c~rcial 

operations."!-' By end 1975, 65 Joint 'ftlltures vere functioning, uother 65 vere under 

implementation vhile 105 or the grand total or 233 proposals vhich had recehecl Indian 

govermaent approval had ~ abandoned during the preceding decade lllld a half. According 

to data published recently by Shuwa, by end 1977 the nwa~r or approy&ls bad risen to 322. 

or vhich 135 vere operating and 82 vere in ...arious st~ or iaple.entation.Y Ccmbining 

these data vith those or Balakrisbnllll suggests that no 110re projects vere abandoned in tbe 

past tvo years, vhich could -llll that edainistratiye procedures goftl'Ding approTBJ.s are nov 

110re rigor ... us (in tbe sense of ellldnatia« early projects vbo~e risk of failure is bigb) 

ud/or that fi1'11S thas•lftS are ~ing llOre successt'ul in actually starting up their 

operations. End 1975 data ?"eTeal that the approvals had ~ ghen to 110re than 200 

enterprises in 43 countrie . - unfortunately, ve do not lmov the enterprise distribution 

or projects actually realised. 

The destinations of investments can, folloving Balekrisbnan, ~ s..-rised as in 

table l (3). 

Table l (3): Indian Joint ventures abroad - g1obal distribution by broad geo-political 

!!'.!!!. (as on JanUUT l, 1976) 

Broad geo­
political 
l'IJ"ea 

lwa"uer 
or 

Countries 

Proposals .ApPrOYed 
Indian 

In Production 
Indian 

At. Various Stages 
of l!pl~tation 

Indian 

Abandoned arter 
Approval 

llo Equity 
Rs/Million 

South East 
1 A6 226.131 

Asia 

Atrica ll 6li 173.491 

Middle East 11 30 35.169 

Advanced 8 27 46.157 
Countries 

So10tb Asia 3 23 34,357 

Latin America 
and West 3 3 2.618 
Indies 

TOTAL 43 233 517.923 

~: Balakrishnan, op.cit. 

BalUl'ishnan, K., op.cit., p. M.35. 

lo Equity 

33 

16 

2 

10 

65 

Rs/Million 

98,748 

52.094 

0,715 

25.154 

0.112 

lo Equity 

37 

8 

11 

5 

2 

63 

Rs/Million 

ll2.109 

25.750 

18.0ll 

0.881 

0.500 

157.251 

Indian 
lo Equity 

Rs/Million 

16 15.27" 

i.o 95.647 

17 16.41i3 

12 20.122 

17 33.145 

3 2.618 

105 183.249 

Sh&l'll&, IC',IC',, Joint Ventures Abroac1, Financial Times, SurYey on Indian IndustrJ, 
August 14, 1978, p. XXIII. 
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Sbarma's rigures taken to end-1977 indicate that the Yal.llf! or Incli1111 equity then vas 

Rs. 497 mn (around $ Bo 11111} which vere yielding estimates earnings through divic1~nds, 

technology rees, managerial rf'es and royalties of some Rs. 158 .ai (around$ 25 _.;.!I 

The sectoral distribution giTen by Balakrisbnan is as rollovs: 

Table l (4): Indian Joint ventures abroad - dittribution by broad industry classification 

Imber or Joint Venture Pro~sals 

In~ Under A ban-
Industry Cla.ssirication duct ion Implemen- doned Total Illustrative Products 

tation 
Engineering 

- Semis 4 4 9 17 Foundry, Rolling Mills, etc. 
- Consuaer Durables 3 9 12 Sewing Machines, Blades, 

Bicycles, etc. 
- Ion-Durables 13 14 20 47 CJ'linders, Pimps, Diesel 

Engines , Aut.o Parts, Steel 
riles , Pipes, etc. 

- Sub-total 20 18 38 76 
Oils, Chemicals, Drugs 8 14 20 ':2 Incl. Pala Oil and Soaps • 

Textiles 13 6 10 29 Spinning, Vee·~ ng, Garments ; 
incl. cotton, jute, synthetic. 

nectricals 3 8 12 23 Motors, Fans, Cable, nectrical 
Accessories, Graphite products. 

Hotels and Restaurants 5 5 l ll 

Consulting and Construction 3 4 2 9 
Wood, Pulp, Paper products 4 2 3 9 
Sugar, Cement, Cement 2 l 4 7 Products 

Miscellaneous 7 5 15 27 Glass, Leather, nour Mills• 
Stationery, Canning, Mosaic 
Tiles, etc. 

'l'O'l'AL 65 63 105 233 

Shana notes that "so !ll:i. , more than 60 per cent or the machinery exporte~ to launch 

the Joint ventures is !or such well-established areas in India as textiles, sugar, cement, 

chemicals and paper machinery (textiles head the :a.ist vith 23 projects in as !UDY countries). 

More sophisticated items like electric motors, transformers, switchgear equi}llellt and related 

engineering l>rOClucts account !or about 25 per cent or the exports tor setting up Joint 

venturea."Y Re goes on to indicate that future prospects, both by industry and destination, 

are "bright tor Indian entrepreneurs in areas like leather, polyvi1S7lchloride (PVC), 

.-qetable oil, pbanl&ceuticals, diesel engines, light enpneering goods, electric tans, 

.radio sets , sevi~ 11&Chines , automobile ancillaries , rubber goods, steel products , elec­

trical equipment, bicycles, and other consumer durables that developing countries CUJ'l'ently 

import tram the West at considerable cost.. Peelers ban COiie trca countries like Argentina, 

!/ Shana, IC.IC., op.cit. 

y Sbuw., r..IC., op.cit., p. mv. 
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Brt\zil. Iraq, the Unitett Arab ~rates, and ICuvait tor setting up Joint projects tor 

ma."lutacture or nuclear react.>rs. mining equipment. construction -terials. cement. diesel 

engines and the like • .,!f 

Thus tar• the information on inYestaen ;s in indh'idual c:ountries is not ftl'J' det.ailed. 

References to MallQ'sia, hoveftr. stat~ that 58 ot the projects apprcrnd by the goyerm.ent 

(or about 15 per cent ot total appronls as ot end 1977) were in that COUDtl'J' though at 

least !O or thes.? b&Ye been abandoned (on a proJects-i9ple.ented basis, so are some 11 per 

cent in that country). In a aid-1978 interriew the MallQ'Si&n Deput7 Premier and Minister 

tor Trade and Industl'J' pointed out that both Mal!Q'sia and India bad ,. n lot to otter each 

other in partnership towards autuallJ' beneficial inT.?Staent". It vu turther noted that• 

at that time. India bad over i.o inYest.ents in the ~utact11ring sector in Mal.975ia and 

the list vas growing. .Among the Indi1111 enterprises in'ftSting in MallQ'Sia are J[irloskar 

Electric Cc:apany, Pbal.tan Sugar Works, GodreJ and 1!o7ce CcmlpeDJ', Rirla f!rOUP, Tata OU Mills, 

Chemical Construction ~. Laksba:i Textile Exports and Gavare '17lon.Y 

Before leaving this rough sketch or eric1eace on Indian corpcration's DFI, we BIQ' note 

that, for vell-ltnovn political reasons, little evidence of South Asian co-opnation exists. 

India is notable for minimising its investaents with its close neighbours.¥ 

1.5 Republic o: Korea 

The remarkable growth or the Kor~an ecODOllT bas been accompanied b,r powerful state 

support /;,r tte small mmber c.f business hC':uies which domin11Lte its ecoDOllT {for 1978, Jvst 

two conglomerates, lfiyur.dai imd Luclcy, are expected to account for more than 17 per cent ot 

the GrP). In one of its numerous refe::-ences to this phencmeuon, 1bsiness Asia c~ted 

in 1917: ''Direct foreign investment by major Korean finis presents other international 

companies vi th a new source of potential threats and opJ.Ortuni ~ies. The threats, boveTer, 

outn\ll1ber the opportunitie=s. Korean inTestments aimed at penetrating nr?V markets er 

overc )llling protecti"nist barriers in existing ciarltets pose one \)robla, while those ai..ed 

at pr·icuring stable supplies of rav i;iaterials present another. ~h kinds of iD'Yestaent 

are strongly backed by the Korean government. F.st-groving Korean investment in 

lliarketing offices and manuracturinB operations means i~ternational companies can expect 

increasing C0111petition both in their home markets and in third countl'J' markets. More 

Korean ccmpanies are establishing oftic~s in key export warltet• to ensure ~bat their pro­

ducts are marketed as aggressively as possible. At the suie time, 111&rketing operations 

are springing up in countrie11 and regions where Koreans have lleTer bad a significant 

presence (e.g. Africa and Latin America). In ~dition to 11&rlteting offices, Korean 

!/ Sharma, K.K., op.cit.; •me additional material c"" 1'e fou'ld in M>Jl.tinatiOllals on 
the Move in India, Financial Ti••. December 1, 1978, p. 35. 

Material in this pare.graph io based nn R ... sh Jaura, The Malq11ian Wq, !cono11ic and 
Political Weekly, June 17, 1978, p. 987. 
For cm.eat• in this regard :J~e Balakri1hnA11, K., op.cit. 
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ccapeni es are establishing .anutacturing operations both in countries that lllQ' erect 

barriers to their exports. and in those Judged good ~xport bues tor penetration ot 

protectionist markets. Tbis •ans ~ies can expect to face rising campedtion troa 

'Corean products -utactured eTe:')'Vbere - not siapq Korean e1ports."Y 

BT encl June 1977 Bak ot lorea statistics indicated that the atoct or lorean inYHt­

.enta vas $ 85.3 Iii.Ilion in 210 pro~ects. Ot this, Asia topped the list vith $ 51.5 

ai.llion vbile in At'rica illfttlbenta vere $ 13.2 llillinn. It is expected that "dneloping 

countries in the Middle East, At'rica and Central and Latin America vill recei'Ye an in­

creasing share ot lrorHn capital. In-.est.eDta in these countries are alreeq being 

atrangq IUhocated bJ' tbe lrorea Climber ot ~rce and IncluatrJ as a result ot its 

President's tour earq this ;rear. In llOISt cases, lroreana ar.- expected to proride -u­
tacturi.ng tecbnoloa, pvt or all ot the cepital requirmellts - and increuingq 11e>re 

aelli-procesaed proclucta • ..g/ Lest it aboald be imagined that these pbelacmeaa are ot Just 

tbe put two ;rears, between onq Jm'll&r'J' 111£4 October ot 1973, lrorean enterprises won 

ltl coastructioa ccntracta in 15 deftloping countries. Ewen then lrorean otticiala were 

stressing that these were not cues ot elt]IOrting cheap labour but rather "ve al1119S use 

as auch local labour u we can. Ve uae on17 oar technicians ucl auperriaora and equip­

ment - in abort, our engineering abilit7-. n1/ Thia suggests the attailmeDt ot a degree 

ot technological -.turit.)" ccmpaoable to that ot acme ot tbe ICa. 

!f Busi-• Asia, Anguat 12, 1977, pp. 251-~52. Eridence Mditioaal to that giYeD in 
this and the aubilequestt -pvqrapha ot the text is contained in the Quarterq Bulletin 
ot the Export-Iaport II&.-• ot lore&, llu'cb 1978, p. T: "<>Rrseu Branches ot lrorean 
Fins lhmber l,J.15. .Acc01di'lg to statistics released bJ' the Bult ot lorea, the 
CHerSeu bnmcbea and otncea ot dmeatic enterprises nuabered l ,ltl5 as ot the end 
ot Mu-ch, an increase ot 36 ower the 1,319 at the encl ot last year. 

"It means that J[orean enterprises are increasingq setting up brancbea and otticea 
OYa"Seu, refiecting the tut expansion ot external transactions in manufacturing 
and construction iudustriea, moag others. 

"BT region, the Ioreu tins baTe near~· halt ot the total OYerSeas branches and 
ottices in the Asia region, where they established 663. lorth .Aaerica c .. next vith 
i.05, rolloved bJ' Europe vi th 228. '1'be rest are in Latin Merica, At'rica and Oceania. 

Oftneaa IDYHt.ents Top $ 100 Million. 

".According to tigurea released bJ' the B9nlt ot )[area, overseas iDftStMDt• bJ' 
4-atic tins u ot the en4 ot Pe'brua17 totalled $ 101 llillion inTOlTing 237 projects. 
The figures shoved that Korea iDTeat.enta abroad increued 3".9 per cent u 11gainat 
the $ Tit. 9 llillion recorded in the J'e&r before. In amber ot project• , loreen innat­
ment• &bro.a mounted to 231 u or the end ot FebruarJ', up i.2. 8 per cent froa the 166 
projects registered a year earlier. BT industry, the OYerSeu inwatment• included 
$ 2T llillion tor toreat17, $ 20 llillion tor trading, $ 16 llillioa tor 11&Dutacturing, 
$ 10 •illion tor construction, $ 8 llillic.n tor tiaheriea , $ 2 •illion tor transporta­
tion a4 storage, ad $ 18 llillion tor others. 

"Regional 4iatributioa ot the iDTeat.enta vu $ 51 aillion tor Mia, $ 19 llillion 
tor lorth Mel'ica, $ 5 llillioa tor lurope, $ 8 llillion tor Central and South Mel'ica, 
$ 2 llillioa tor Oceenia, ad $ 16 llillioa tor Africa." 

if lluaiUH Asia, August 12. 1977, pp. 252-25,. 

JI Buainn• Asia, lonmber ?O, 1973, p. 381. 



A.:lditional data. differing slightly t'rCll those just presented. haTI! become a'Y&ilable 
1/ 

in a recent study by Rhee and Westphal.-

Table 1 (5): Direct foreign inTestaent (c:1.aulatin) by Republic: or ;{orea as or end 1977 

(by region) 

Region Percent!I! Share 

hia 6-rj 

IJorth America 19' 
Africa loJ 
Otber Area •• 
T'O'l'AL looJ!I 

!/ Baaed OD a aggregate T&l.ae or $ n.2 ail.lion ll})read cner 229 actiTities. 

Source: 'l'be I~ Bui.Dess Journal, Jmae 18, 1918. u repro4uce4 in Rb~ ad Ve.tpbal, 
op.cit. 

The,- note that the 1917 stock vu 25 per cent bigber tha tbat or the preced.ing ,.ear 

ad that "there is ne17 indication that the tutwe grovtb rate rill. be as high or bifl,tter. ~ 
B7 T&l.ue, 20.6 per cent or this in.est.Dt vu in mnutactaring altboQgh onq 17 or the 

proJect1 (about 8 per cent or the total) were in tbis sector; another 19.8 pm- ceBt •ere 

in trading, while .,st or the ~der were allied at securing acceH to diftrae raw 

-terial• and rooa supplies e.g. i"l rorest17 0 tisbing ud minerals. 

'l'be re.tion&l distribution 1hown in table 5 is striking, with t11o thirds or the DPI in 

uiu countries and alalst one ritth in lorth America. ~ or the innstments ... to be 

Joint nnture1 0 1neral or tba in the unutactaring area a.signed to increase 4-nd tor 

ltorean products in other cle'ftloping countries and one or tbe11 (a Joint-.enture textile 11111 

planed in Ghana) being an naple of DFI to ensure market acceH to the industrialised 

countries. In line with our earlier obsenation1 0 Rhee and Westphal =-nt that "the 

latter proJect ii particularl7 interesting because a -.1or share of tbe output ii to be 

exported to the !Uropeu ~ Market, which illposes illPC'rt restricticn1 on textile pro­

duct• originating from ltorea. It is unknovD whether other Joint ftntun• ha'ft bea e•tab­

li1hed to cope with the '])Ort restrict.ions iJlpoHd b7 the cleftloped countries on ~run 

textile products, though there are indications or another 1uch proJect being considered in 

Latin America. ,.1f 'l'be •- reasoning ~ be behind the intonation reported b7 1&11 that 

"•OM ltorean til'llS haft eftD applied to Portupl for pendaaioa to Ht up u electronic~ "I plut there. ".J eo.. DFI is linked to the enol'90UI succeH of l'oreen enterprises in the 

construction tiela'f ud it is reported tbat "in order to take a4ftntap or COllPl-tU')' 

!/ Rhff, T.V. u4 WestpMJ., L.Z., A tote on bport• or 'l'eclmoloa hw the ltepablies or 
China .a Eor .. , m.o, io..ber 19T8. 

Ibi4, p. 21. 

Ibid, p. 23. 

Lall, 8., 'l'bird Vol'ld TeclmolOIJ Trautei· an4 'l'bir4 Vol'l4 '!'lwlnatioul ea.pui .. , 
lliMo, JvJ., 1918, p. 11. 
Vbft'e their apertbe is bJ' DOW NeOpile4 ~. 
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damuls staming trcm big construction projects in the Middle Euten comtries, a Ioreen 

t'ir. is plmming to builcl a Joint-fttlture phnt producing construction -terials in this 

area • ..!/ 

Cert&inl.y the eTidence indicates that povert'Ul. state support in a ft?'J" tightly knit 

econa.;r bM proTicle4 th~ bads for incredible expension. That the •>bJecthes are by no 

-an• liaitl"d to intra-cleftloping comat1"1 DPI is mulerlinecl by a farther obsenation con­

cening the Luct;:r conglomerate, vllose chair.en belines that, to circ1mftllt possible pro­

tectionin that aigbt hincler f\Jtm"e" growth, be "mat strongly consider producing in 

comtries such u the US - vbere we bope to sell - probabl;r vith equit:r participatior. t'roa 

US MDutacturen • .,Y 

1. 6 Singapore 

P'rapentU)' intonation prorick~ to us by the Singapore Chinese Chaber of ec-rce 

and lnclust1"1 indicates that Dl'I t'roa that couatry m;,- be geographicall;r .,re c!ispenecl tbu 

suggested. by the data in table 1 (2) abaft. 'Thus, the fl.our afldng compmlJ' Pri• Lt4. bu 

a 1-o per cent stake in the $ 1-o aillion Prim Ce;rlon project in <;ri 1-b; Aaa Electric&!. 

Ind.tries Ltd. u4 Setron Electronic• Lt4. both ba-.e DP'I in Bmgladnh; a4 treppel 

Sbip:rards is operating in the Philippines. Lall reports that "a large nmber of Singapore 

firm operate in lfalqsia to Sft'ft the local Chinese ~t:r by making noo41.es and pictl.es, 

u well u operating ...U enginee1 ing works and teztile factories. ,.JI 

1.1 Philippines 

'fe1"1 little intonation is arulable, end the lilr.eliboocl is that there is still but 

a trictle of DPI troa the COUllt1"1· 'l'he aJor a:ception is the San Miguel corporation, 

f..ou for its beer, which bu affiliates in Hong Iong ud the us beside• substutial 

interests in Spain. It is notevortby in that the effecti-reness of the inTest~t is 

dependent on the compa7'• succeH in promoting its brand HM - in a market where there 

is bound to be strong COllPetition troa other brands. 'fe1"1 f- other en.plea of cleTeloping­

count1"1 DPI in a bran4 ccmpet1the fiel4 are to be foun4. 

Ve undentan4 that some other Filipino companies ban innstments in Southeast Asia, 

but the/ are all Joint T11Dtures vith eztenshe inwl-nment of Americu, Japmiese, Austra­

lian encl !mopean capital u4 little, if sn;r, participation of domestic capital in the host 

countries. '!be 4ittuion of national ic!atit:r implicit in thne organisational patterns 

is of coune a4Tlmtapous to the Orpnisation for :lconoaic Co-operation an4 DnelO]IMD't 

(OICD) innston who can thereby benefit fro. the .A.SEAi integration mons. 

'!/ Jlbee ea4 Vnt.pb&l, op.cit., p. 23. 

y lminn• uia, Jmae 2, 1978, p. l'Tlt. 

'JI JAll, s., op.cit., p. 11. 

' 
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So. of this DP'I ~ be an institutional nhicle to export technology though ve do 

not han any detailed infon1&tion on this. Soae Filipino engineering fi:nu an supplying 

techrdcal serrices in Benglad.esh and Sri Lanka but ve are mable to lllQ' whether similar 

skills are being sold u part of the DFI arrangements. 

1.8 IAtin America 

A path-breaking analysis of the IAtin American experience has been conducted by White, 

c..pos and Obdarts.Y 'l'beir enmination reTeals senral .aJor aspects of the inTest.ent 

pattern which can be s~ised u f.ll lovs: 

(i) DP1 t'roa the Latin American Pree Trade Association (LAPTA) coantriet1 into Brasil, 

Colombia, Ecuador ad Vennaela daring 1975 was a?'Ouncl $ 127. 5 llillion, the tvo largetlt 

in?eston being Venesuela acl Argentina. 

(ii) A lltud;y' of 200 lli:ecl enterprisn (or Joint Tentures) shon that 3T of the 

operations were located in the Jforthern part of Latin America acl 163 in the Southern part. 

Innst.mts were strongly concentratecl in sones, 8o per cent of the foreign in-.eaton in 

the Jforth came t'roa the Jforth while in the South the c-:>rre8JIODding intr.-sone proportion 

,,.. 89 per cent. 

(iii) Jfo fever than 21 or the 25 co.tries ot Latin America were recipient• or intra­

regional DFI; on the Ybole the larger comtrin, saft Brasil where there is coHi6U'able 

Argentiniu DFI, -re the focus ot tn or the Joint ftntures. 

(iT) Most (81.5 per cent) cf the Joint TeDturea were bilateral operations. 

(T) Of 177 instances where the sector Of operation c01Jlcl be iclcDtified, three quarters 

vere in unutacturing. Thia pattern m,y contrut strongly rith the lituation in Asia where 

at :..east the ..Uer countries c!note a fair part of their DFI to non-MDutactu..-ing actiritiea. 

(Ti) A diriaion ot the n'lmben of Joint TeDturea into thoae rith public e&foital, tho•• 

vith printe, ad tboae vith some ailr:ture of the two renal• tbat 69 per cent of the cues 

refe"!" to print" aector actiritiea. 'l'betie percentages, howe'nr, are mweilbted by abe or 

operation mcl thu clearl7 understate the iapact of public sector Dn, which tencla to be h• 
large-scale p:roJecta in the infrastructure ucl basic incluatf'7 sectors. 17 the sue token, 

tbougb, this also tells us tbat almost certaiDl7 the nat MJorit7 ot Joint Tnturea in 

MDutacturiq are in priTate hands. 

( rii) A tabulation or IJ6 cues or Joint TeDturea shows which countries nre responsible 

tor initiating the projects. :.a 29 ot the lt6 cues the initiati.,. cme h'oll the toreip 

partner rather tua the host COUDtf'7. ot theae 29, 19 originated from OD17 tour countries 

y Vldle, I., ca.poi, J. ancl Clllclart1, G., Lu Japre1u ConJUDtu Lati~canu, IftAL, 
Serie Eatudioa 16.icoa, lo. l, lhleaoa Aires, 1971. 
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(Argentina, Brazil. Mexico and. Chile). It is noteworthy that in no cue d.id. any ot these 

four countries initiate projects in their ovn territories. At the other end ot the scale, 

six small countries (BoliTia. Honduras. 1'icaragua, Ecuador, ~and.~) initiated 

ll projects vbere they vere Mst11 but none abroad.. or the ll projects, public rather than 

priT&te initiathe• vere responsible (a 9-to-2 split). 

(riii) A ranking of eight Latin .American countries b7 abaolute she ot intra-regional 

stocks or DFI i!i. 1975 correlates more clo•elJ' vith GllP per bead than vith absolute 11i&e or 

GIP. 

The histor,. ot in4mtrialisation in Argentina bu proTid.ecl the base tor DJPI t'?'Oll tb.t 

eountr,., so• ot it ot long duration.!/ Statistics on li7 major foreign-affiliated. ..:'i~ in 

'~ u or end 1976 1holred that the were Argentinhn; tigares tor the top 39 corpo­

rations in Brazil in the 1ae ,.ear 1boftd that tvo were Argentinian. ID the context ot 

the Mo Plata Basin Treat7, liped. a!Jlost 10 7ean ago, it vu repol'tecl that "Arpntine­

Paraguqan ecoaoaic co-opera .. ion bu expaded coui4erabl7 since the Htablisbment of the 

Plate Treat7. The iDau.trial-integration age-ti proTi4e tor broad. tield9 er areu or 

in~egration tor prhate tiiws located in both eountrin, partic:alarl7 in cellul.01e, citrua 

fruit, 11711thetic fibre1, band~perated .acbiner,., domestic applillllcn, shipbuilding, lov­

eost housing, proce11ecl wood, cement, and dair,. proclue'(1. Operational agreement• haft been 

concluded tor agriculture, torestr,., mnutaeturing indulltr,. and llining, u veil u tor co­

operation in the 4eftloi-nt and execution of technical. and scientific exchange pro~•· 

To impl-t 1uch pro.feet•, a permuent Argentina-Parapa;ran offlce tor inftStment ad 

industrial. eomplmentarit7,,.. 1et up in Jane 1971i, and it is now proce11ing project• 

cal.Hag tor the installation ot fertilizer, cellul.01e, alullinim and c-t plants in 

Pvapq."Y 

Aa shown b7 the preceding •mm&rJ' ot points, inter-goftrwntal. agreements (bilateral 

and ml.tilateral.) witbin the region haft proTided the 1etting tor neh of the DJPI. At the 

... tiae Brazil bu al.IO been in"tOl 'ftd in 1neral ~ants elsewhere Tia a similar 

route. Eumples a.re the agree.eat to establish a ll()Ja-Oil proce11iag plant in Iran; the 

interest or Cia. Unilo dos Retinadorea in the )(unit Supr Collpe.nJ • tormd to refine , pack 

and •ell 1,.ar illported hoa Brasil; the e•tablisbment ot a joint COllPU1 b7 Bruilian, 

Maltne ad LibJan intere•t• to sell Bruilian tillber fa hrope and the Arab countries mm 
a finishing plant ectablished ill Malta.JI 

'l'hue brief~ Hrn to underline tb• mrkedlJ' c!itterent eontnt ot DFI within 

Latin America .. COllp&Nd to Asia. lo doubt the long and turbulent hilltor,. or integration 

ettort1 in the repon ii inatricabl7 bound ap vi th the character ot DPI; certain17 mu:b 

For ample, Bunge 'T lorn in Brasil. 'ftle CTC stadT Trannational. Corpontion1 in World 
DrNJ.oi-at, lew Yon, 1978, •hon that in 1976 IA.tin Amricu pvent c:cmpuiH bad 203 
attilistu in tbe repon 11114 that 3IJ per ceat ot theu were controlled. b7 Arpntiniu 
oorpontiou ( ... CTC, tsble III-21 • ,.. 231). 

lmk of LoDdoD •4 &oath Alllnica Rrriew, tlecmbtt 1977. pp. 61t6-61J7. 

Data t.ua tJ'Om 11114. , -nriou 111 .... 
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ot the DFI is .. sociated vith the attempt to create new corporate entities in which 

~Te?"lments play a -.tor role (i.e. organisations vtlich can genuinely be called llUl.ti­

national). Perhaps it is not surprisiq that hitherto many or these new entities haft 

been ai-d at int'raatructure actiTities; 'but this trend is ch~in11; as seTeral couxitries 

try to .:>ft into bnnchea or both light and heny MDut'acturiq. One consequence ot the 

pnT&iliq ellpbaais, b.oveTer, has been that it is not euy to rind rndence vbich permits 

eTaluation or the nlatift aerits or local inTcstaent, incluatrialised eouxitry DFI and LA 

DFI in MDufacturiag. The analysis ot the rolloviq section ttiererore draws mainly on 

Asian experience. 

To put all this in penpectift, - ma:J' note that in 19T' only one per cent ot all DFI 

in the region c- t'ro• other Latin .American countries; .:>re than TO per cent caae tro11 

the US. 

1.9 A TentatiTe An!l.Jtic Perspectift en DPI A!ong Dneloping Countries 

The now ot DP'I -.ig .!eftloping countries ....,. be analysed under f'our headiqs: 

( i) stimali to DFI, (ii) &4Tultagea ad d.iaa4nntages ot DFI, (iii) obstacles to DFI, 

(h) implications or DFI. Bef'ore considering issues accordiq to this clusiticatfon, 

oae p!llenl point deaertH mpbuis. "l'he enterprises ;mdertuing the DP'I are not yet 

'l'!rCa on any generally accepted (ad acceptable) cJet'initioa of that te!W. Specit'icall::r 

lacking is integrated mftmellt aceroaa national 'bounclariea of' ~, .arketiq and 

tectmoloa, which are packqecl in the CODTeDtional TIC. *D7 of' the argument• uaual.l::r 

raised in relation to TIC•, and particularly tboH st~ rroa the integrated nature 

ot the tinanciq aetiritiea of' theH firm, aboal.d not be cuual..17 transferred to the 

DFI pbaomenon n an euminiq. This does not neenaarily -a tbat, ceteria paribua, 

there is a rel.at he bias in ta~ur ot acceptiq this kin4 ot m instead ot the TllC aort. 

Iasuea are to be studied on tt:eir •rita; we can think of' re&IOlll 1'11)- lleftlopiq countries 

llistit be u ..,,. ot' non-TllC DPI trca other ckftlopinc COUDtriea u they are ot tbe TllC 

packagu. Rather, the point ia that Ye need a ditf'erent optic it we are to to:rmil.ate 

1endble policies. !law different that optic ia ....,. be Judged troa the ~ta which 

toll.ow. 

i.9.1 Stimlli to m 

Prom the penpeetin ot cotmtrin or origin, tin stimalf .... to be operatin. 

Pint, i~uate dmestic -.rteta pub innatiq f'irma abroa4. Tbne firms could, ot 

course, try ti net export ot their product• but ....,. prefer the DFI became or liaitatiom 

to toreip t~.!/ Secc.nd, deftloping comtry tima exportinc to inclutrialiaed country 

-.n.t1 ....,. be encountering barriers became ot' coatry-qw)t& 1179t- ud other aon-tU'itt 

obstacle• which can be circawwotecl bJ tnn•terring ..auf..:ture to clnelopiq countrin. 

!/ Diu-AleJud.ro, op.cit., p. 172 statn tJaat 'Wlcla ot' the LA DFI ill'to -Uer ce.trin 
i& tria-.-.4 bJ tlle enetion bJ tlloae co11Dtri" ot barrien aplut IOOda imported 
fl'Oll tbe larger OD ... " 



Ve h&Te already aentioned recent rerer~ces to such location-svitching by Rong !Cong firms 

to Sri Lant.a. Vells hu =-nted: "But defensiTe inTestllleDtS by Hong Iong finas haft a 

tvist. un~n to foreign inTest..ents by firms f'rom industrialised nations. Hong !Cong has 

loq e%p0rted -uractured goods to the richer countries as vell as to tte poorer ones. 

P'or the richer -.rt.ets, Rong !Cong's comparatiftly cheap labour vas an i.aportant factor. 

In the early 1960s the richer countries began to i.apose quotas on the export f'roa Rong 

Iong. MoreoY"!r, by the later 196os labour costs in Rong Iong vere rising sharply. In 

response, Rong 1toDg tiraa sought production sites in other, lover-wage countries and in 

countries vhere quotas bad not yet been set. The goal, or course, vu to continue to 

supply the markets in the adTmlced countries. The textile 11U1utacturers, tor instance, 

set up plants in Singapore (same 15 plants in 1963 and 196'1), Taiwan, Macao and 'nlailu:d. ,;y 
Vella goes on to note that, although be "identified no Rong Iong ri:na that vu, on its ovn, 

attempting to build a 57st- of sneral affiliates that vere integrated to gain economies 

ot scale and lover costs" mid despite the tact that "the usual Hong Ioag-based foreign 

inTeStMnt •- designed to ser"Ye the domestic market, vi th little or no integration vi th 

other affiliates", ne.ertheless "so- integration exists for the subsidiaries established 

to escape quotas, but operations are integrated onl7 to the extent that tne Rong Iong 

offj ces allocate export orders to particular plants.~ 

Third, as the aboTI! quote suggests, the presence of cheaper labour ~be an incentin 

to deYeloping-country in"RStors. The search tor che.aper labour continur.s to ~ a central 

motiTe force driTing the international diTision of labour. tctil nov, hoveTer, argu1ents 

haft remained confined to the old Uorth/South split, equating llUl&gerial control vith 

presence in the South. That pattern is bee:inning to crack. Within the South are labour­

cost hierarchies vhich, if rresent differentials in grovth rates _,~ deTelopiDg countries 

persist, are likely to ber.ome more rather than less pronounced. Part or the restructuring 

of the 17steR is being generated vi thin the South and follows age-old lines: gecgraphy 

has neTer been a good basis tor distinguishing among capitalists. 

Fourth, diTersification or risk, particularly in the sense of creating buffers against 

possible fiscal or other inroads by goTI!rnaents in countries of origin, see11a to encourage 

direct foreign inTestlle'. lo reason preTents that inT~st•ent from geing to industrialised 

countries. As D!u-AleJan~ has noted: "A Brazilian fina has found its va:r to Texas; 

Irish officials or that country'• Industrial Denlopaent Authorit7 report interest on the 

part of a Mexican textile fi:nt and an Argentine engineering COllJ>&nY in taking adTantage of 

Irish incenti Yes for infioving direct inYestment, "1/ Rove ... er, the chances are that, ~.n the 

ujority of cue•, the direct forei191 innstment will be to dneloping countries since only 

there ii it liltely to yield substantial returns u well as proTide the required degree ot 

diTersitication. 

!f Valli, Columbia Journal or World BuaineH, op.cit., p. 41. 

~ Ibid., p. 42. 

lf D!u-AleJandro, op.cit., p. 174. Such inYestment could euily 1prea4 to norid&, u ii 
hinted in the tolloving ~It: "Latin American• are increuingl.7 interested in inTI!s­
ting in norid&; indiTidual.1 han alre&ey bought up a ~4tul ot aall banh, while 
llAllJ more are b1qfog real Htate and propert7 4eTelopments", Financial~•. 1upple­
MDt OD norid&, p. I 1 29 Septeaber 1978. Our esti-tH elsewhere in this paper show 
that about one firth of rorean Dn goe1 to lorth America. 



Fif'th, as a result or the relatiTely T&riable business cli-te in the country or 

crigin, DFI rroa DCs vill tend to be particularly attracted to countries or regions which 

orrer lov-risk prcrib {especially in the case or goTel'Dlll!nt policy) and stable costs. It 

vould alsu require 1111 assured supply or skilled labour and management vhich could not easily 

pron de from the ri nis' internal resources. 

Sixth, the establishment of' Joint Tentures in other deTeloping countries is one ~ an 

enterprise ~ iaproTe its aarltet position ic relation to poverf'ul and locally embedded 

TlfCs. Obriously this argument is releTUt only for those sectors where Tl'Cs baTe or are 

likely to obtain interests. The &rg\me!lt is probably going to apply .,re to Indian and 

Korean inTeetors in Asia and Ar«entinian and Brazilian inTestors in Latin America, since 

only these countri~s see. to ha.e in.estors vith some capability (at least at present) to 

compete vith TllCs in more co11plex production actirities. The argmient ~ be expected to 

becoPte more i11pOrtant, hoveTer, as aore de.eloping-countl"1 corporations ao.e into sectors 

vhere TllCs co..and stronc positions. Alas, our present knowledge of' the ~ of' 'l'ICs 

on deTeloping countries' aarltet structures is scanty sc the quantit&ti"R illplications are 

hard to assess.!/ In his study of' inTesting firm behariour in Thailand, Lecrav inter­

rieved both TICs and deTeloping countries' in.estors and c1111e lIP vith a 1111ch longer list 

of' 13 motiT&tions for direct foreign ic.estment. Though ve think that the ll&in reason for 

DC DFI can be confined to those listed aboTe • the Le::rav table reproduced belov otters sc.e 

fascinating insights into the differences between the big corporate entitie~ and the 

nom&l.ly much small.er DC f'il'llS. A glance at this table strongly suggests that ve are 

dealing vith tvo different populations. lfot only do aotiTations differ greatly, but 'l'llCs 

te:nd to emphasise a t'f!V items vhile DC f'iras express a groader range of' aotiTations. 

Consistent vith current conceptions of' the fiources or paver Yielded by 'l'llCs, ve find that 

technology and marketing rate highly: these instruments coabine vi th the standard tari tt 

Jumping to account for &laost all the motintions giTen any veight by ftCa.Y Vith DC 

firms. the picture is i:uite different: r-.:.:;1t di.ersif'ication is the aaJor factor (this has 

rirtually no relnanc~ tor 'l'llCs) vhile such ... actors as business associates in DCs and the 

limiting strength of' h011e _,.Ir.eta plq illportant roles. Marketing ud tectmologr, on the 

other hand, do n<.t uiter the picture. So the Lecrav results, conditioned as thq are by 

the specific countl"1 and inYestors inTOlTed, tend t.o support the Tiev that DC D1'I ud TllC 

beb&Tiour should DO~ bt< classified togethe1·. 

!/ A recent surTq paper concludes: "l'or ao:re empiric.I. work is needed on both diNct 
linkages and industrial structure ud perf'onunce before ve haft a .:len- picture or 
vhat 'l'llCs do and hov beat to use their :iresence to promte de'n!lopment.. 'nlere are 
uny unwarranted generalisations which are accepted unquestioningly b)' writer• on 
'l'llCs and by concerned policy-tl&kers, about their good effects, or bad ones, on doMstic 
enterpris6's and industrial structure and perf'o~ce. 'nle eTidence does not bear out 
any strong stataent on either side; all it proTides is a need tor caution ud turthel" 
research." Lall, S •• Transnationals, Domestic Enterprises and iladutri&l Structure in 
Host LDCs: A SurtPy, Oxford !conoaic Papers, July 1978, pp. 2iil-2li2. 

Y Thua meshing vell vit.h t.he eTidence and ualysis regarding .,ti-rations of' TIC IPI set 
out in Lall, S. ud Streeten. P.P. • Poreign InnstMDt, TranSD&tionals and DneloJting 
Countries• I.on don 1977. 
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'!'able 1 (6): MotiT&tions ror roreign direct inTest111ent in LDCs 

MIIEs LDC riras 

1. Threats to existing 11&rkets 8 6 
2. DiTersitication or risk (capital 

l 7 conserT&tion) 

3. High local ~urn 3 6 

4. Inftsting accumulated local funds 1 3 

5. Ezploit experience vith high 8 1 technology prochaction 

6. El:pl.oit experience vith labour- 1 5 inteuift techDologr 

7. Re:latifts or couot~-busioess 
1 5 associates in LDCs 

8. Elr:port capital equii-ent 2 4 

9. A source ot cheap labour 3 1 

10. To export to the dneloped world 2 1 

11. iJse marketing expertise 7 1 

12. Saal.l .arltet at heme .... 6 ' 
13. CirclSftllt tariff and quotas in 1 2 deTeloped countries 

~: lllabers are aftnge rating by rims in the group on a scale ot 1 • no importance, 
10 • ftJ'Y i.aportant. 

Source: Leerar, op.cit., p. 441a. 

1. 9. 2 Ac!ftotye1 or D 2_ 

In talkin« ot adTaDtages, tvo diJ1eDSiona need to be distinguished: tor vhom, and 

relatiTe-to-vba.t alternat!Te1. In the tormr, ve again need to distinguish the internstional 

distribution or adTaDtagea (country ot origin and country ot destination) and the internal 

distribution iJl term or benefits to the state (tax ~ue•) and benetit:S to Y&rioua 

priT&te entities. lo attempt is made here to elaborate all the points; rather ve adopt 

the position that (i) a realised invest•nt baa no illpact on thiri countries, in the sense 

ot deprirlng them or the opportunity to engage in an inTeatment that they would ...... ke to 

han undertaken, (ii) that the goTernment in the country ot origin is indifferent to the 

outf'lov investment, (iii) that the inYHtin« enterprise is in tact obtaining whatever bene­

fits it ezpectecl to realise when ulting the inveatMDt, (iv) that internal distributional 

i11ue1 in the country ot deatin&tion are guided by the broad obJectiTea ot retainin« as 11UCb 

ot the a.cc1mlll.ated 1urplu u po111ble within the coUDtry and or haring a production pattern 

geared tovarda relatiftly f'uller use of labolD" and capital, (v) that the DP'I does not deprive 

local capital or actual or potential opportunities or profitable inTeatunt. These u1U11p­

tiou thus confine the 'tor vholl' question to the IU"tl&a ot production techniques and factor 

utiHaation rates in the destination country and to inter-country financial tlov1. To this 

extent, then, th• dice are being loaded before wo throw th- on the "relative-to-wtaat 

alternatina" table. A critical rlev ot th• tor vboa i11ue within a country or origin has 
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recently been presented vith respect to !ndia, vhere the ~overnment is actively erur~ed 

ir. ;:romotin.i:- investi::ent abroad by Indian businessmen. ':'his is testified to, for example, 

by a report of a recent speech by the EJi:ternal Affairs Minister to the Calcutta Ch1s111ber of 

Commerce in vhich he revealed that his ministry vas str~ngthening its economic ving in 

order to enable it to id"ntify opportunities for Indian businessmen to set up joint 

ventures in other countries. Five broad policy measures have been taken: 

The government is considering setting up a separate organisation to help 

locate projects and provide other services for intena~ng Indian investors 

abroad. 

Regulations governin~ investment abroad by Indians have been relaxed over 

the last year or so. 

The government would welcome investment abroad in industrial projects as 

well as in consultancy, trading, Yholesale and retail marketing and service 

ventures like hotels and restaurants. 

There has been an abolition of the requirements that investment abroad by 

Indian businessmen must only be in the form of supply of Indian plant and 

equipment and know-how. 

Cash remittances for investment in business ventures abroad are now being 

permitted. 

According to the commentator in this article, "apparently this is yet another fallout 

of the government's inability to harness the country's rising forei~ exchange reserves for 

speeding up the growth of the danestic economy. 

"The public justificati·:m for the government's efforts on behalf of Indian businessmen 

vishinp; to invest abroad is that such investment promotes exports of Indian equipment and 

kn•w-how." As the commentator ol>serves, this is a characteristic of all private foreign 

investment, whether from the developed capitalist countries or f'ran the developing ones. 

"However, for a country like India, it is important to keep clear the distinction between 

the export of goods and services and export of capital. Indian private investment abroad, 

even in the form of export of equipment and know-how, constitutes export of capital. Such 

exports nevertheless qualify for the n\.DDerous export incentives, including cash subsidy. 

Does the country, then, have a surfeit of capital as to justify its export vith the help 

of public subsidies?" The answer to this question would vary depending on whether private 

profit or public benefit are taken into account. In circumstances of limited domestic 

markets, constrained by a highly ~keved pattern of income distribution, the appearance of 

excess industrial capacity vill dampen the potential for dC'lllestic private and public 

investments. "In these conditions, investments abroad can make a significant contribution 

to the well-being of the particular company or husiness house concerned - even though, 

from an overall national point of viev, ther" is little sense in exporting capital out of 

a capital-scarce economy. The official support in many forms vhich is bein« increasingly 

exte!"lded to Indian pri Tate inTestment abroad 111UBt thus be seen as part of the OTerall 
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trend or government policy or leavirui; investment, production and other economic ar.tivities 

to be determined by market forces and by private profit calculation." 

In the context or international co-operation, the author feels that "a notable con­

sequence of the orricial patronage extended to Indian investment abroad has been the in­

fluence this has had on the positions taken by the Indian government in international 

rorums on such issues as the need ror, and the extent of, government control and regulation 

or foreign private investment in and import of technology into Third World countries. More 

and more, or. such issues the government of India's position has moved closer to that of the 

developed countries. :t·or instance, in its report on the recently-ended four-veek negotia­

tions in Geneva on an international code to regulate transfer of technology, 'The Economist' 

noted vith satisfaction that India vas a 'notable moderate' at the conference, supposedly 

because it has realised that '(its) ovn knov-hov is an exportable COlll!lodity'. Hovever, ir 

one takes the most grandiose viev of the likely scale of investment abroad by Indian 

companies, it is obvious that India vill remain overvhelmingly a net importer of capital 

and technology ror a long, long time. The so-called 'moderate' positions of the Indian 

government on basic issues pertaining to economic relations betveen the Third World and 

the rich countries have thus little to do vith national interests, though they may suit a 

handt'Ul of Indian businessmen."!! 

Conventional analysis treats the problematic of alternatives as essentially a matter of 

reform - hov can ve juggle among various actors, given the prevailing institutional 

structure and distribution of pover. For purposes of these preliminary notes, and simply 

IL3 approach to the issues, we vill follow the same procedures. We vill examine possibilities 

within new structures at a later stage of the vork. The conventional method is used chiefly 

because the nature of available data does not permit any assessments of vhat might happen 

under changed structures; to a lesser extent our choice is governed by the fact that the 

structural-change dimension is still being explored. Definite conclusions concerning the 

role or intra-DC investment have yet to be reached. In essence, ve caisider the response 

of three groups of decision-makers, all responding to the private-profit motive, and focus 

on the consequences of their decisions in the productive sphere. The three ~cups are local 

enterprises, 'J'WCs and DC investors. 

The first advantage for DC destir.ations might be more appropriate technology, in the 

senses or scale of production, installation of more adequate machinery ~ well as higher 

utilisation rates for that equipment, and lover degrees of reliance on ~xternal sources of 

raw -terials - in short, t'Uller uae of domestic labour, capital and rav -terials. Some 

eYidence supporting these points is available. Type of equipment, scale of production and 

use of local labour seem to be closely related. Wells argues that the spread of second­

hand machinery baa both 'puail' and 'pull' fsctors, vith the for111er accentuated by the 

poorly de~loped international markets for second-hand machinery, particularly in the 

textile business. Thus, "Hong Kong firms vere motivated to search ror foreign opportunities 

!f 'The discuaaion on p11gea 25 and 26 d~avn from Capital to Export.'?, Economic and Political 
Weekly, ReTiev of Management, November 2'i, 1978, p. M.107. 
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to c:ake use of equi~ent no lc:iger suitable for !:onp: Konp: conditions. Many pl&1ts in 

<:on• Kor.11: had been establishea at least a decade earlier vith simple, labour-intensive 

machinery. As V11.ges rose in Ho!lll: Kong, the costs of operati11,11: vith this equipment grev 

to the point vhere the canpanies could no longer ccmpete abroad. With poorly developed 

international markec:s fo-: second-hand machinery, a number of Hoop: Kong companies sought 

opportunities to use their equipment elsevhere. In a fev cases, a Hong Konr ~usinessman 

vould learn of an opportunity and purchase an outdated factory for use overseas. Indonesia, 

v{t!": its very 1.ov vage costs, vas a favourite place for such equipnent: it could continue 

to be used competitively there. But second-hand plants vent as far as West Africa. Much 

of this equipnent vas repainted, labelled as nev and imported illegally into foreign 

markets • .,.!_/ He goes on to point out that "little nev equipment is available for the SD14ll 

volume production r~quired in most developing countries vhere Hong Kong firms have invested. 

On the other hand, sane ~~cond-hand equipnent i~ quite suitable for lov-volume manufacture. 

• • • In some cases, Hong Kong f~ rms have designed special pieces of equipment for lov­

volume production. Their foreign operations are outfitted vith nev DUlchinery based on 

these designs. In most cases, that machinery is built in Hong Kong • .,'?_/ Wells gives 

another ex1111ple of a Hong Kong manufacturer of aluminium household utensils (Hong Kong's 

production is around one third the volume of output in Japan). ''When the fi:nn set up 

operations in another Southeast Asian country to produce aluminium household utensils at 

abo·11t 8c% of the volume or its home factory, it exported some or its used equipment. It 

o;U.so sent simple nev machinery it had ma.de in Hong Kong according to the designs it vas 

already using for lov-volume manufacture."]/ 

Evidence on capital/labour ratios drawn from Indonesia indicates that they are almost 

tvice as high for industrial-country as compared to developing-country investors. This 

finding canes from a fairly large sample (272 project~. of vhich approximately 24% vere 

from DC fi:nns) vith a high industry overlap (at the three digit level, 20 of the 25 

industries had firms from both groups).~ Data for Thailand indicat~ that K/L ratios for 

DC fi:nns were some 40% lover than the ratios for both TNC and local ri:nns, suggesting that 

of our three categories of decision-makerf:, the DC firms mak~ the most •:.ic of local labour 

relative to capital. Moreover, other fi~res for 'rhailand shov that the capital utilisation 

by DC investors is again far higher than for both the other groups (48% or estimated 'full' 

utilisation in the DC investor case, 27 and 26% for the other tvo groups). ~Jrning to the 

rav materials use, ve find that the import content for DC firms vas 39%, for local firms 

65% and for TNCs 76%; the production process thus seems to tie non-DC i~1vestor producers 

far more to external sources.~/ 

!/ 
?./ 
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W~lls, Columbia Journal of World Business, op.cit., pp. 41-42. 

Ibid, p. 43. 

Ibid. 

Wells, Appropriste Technology from Neighbours, op.cit., calculated from page 2 and 
table 3. 

Figures dravn from Lecrav, op.cit., table III. 

' 
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fin111:cial variables are: recei~cs fro~ exports, expenditures on imports. repatriation of 

Dro~its, royalty pa,_vments. purchases of machinery and equipment from abroad, e.nd repatri­

ation of earninP.s by expatriate staff. The transfer pricing activities or TNCs, vhere 

there is reason to think they vill occur, vould be captured by value fi~es on traded 

items: illegal expo;-ts of cash are of course possible, but ve have no evidence or these 

and, in any case, the incentives to ille~ality may not differ siP.Tiificantly 11111ong the 

three ~roups of enterprises. Data from t~e Thai sample mentioned earlier shov the rolloving: 

( i) exports are neglidble for all three ii:rcups of r'irms: 

(ii) by far the lcvest propensity to import rav materials exists in the 

case of the DC investor firms (l/c above figures); 

{iii) recorded rates of profit re?atriation vere 27% of equity for TNCs 

and 3.7% for DC firms; 

{iv) royalty fees as a percenta,v;e of sales vere 3% for TN Cs and 0. 2% for 

DC enterprises (apparently there were no outf'lovs under this heading 

for local firms); 

{v) though ve have no direct infOT'llation on machinery costs, ve do have 

data on the country of origin of machinery used disap;~egated by 

nationality of the firm operating in Thailand. For IC firms (from US, 

Europe and Japan),the origin of machinery vas rrun the OECD P.roup of 

countries in at least 90% of the cases; for 'hai firms the proportio;1 

va. 83% vhile for Indian firms it vas only 22% and for other DC in­

vestors 45~. Si~ce equinment i111pOrted from OECD sources is almost 

certainly a good deal more expensive than that acquired from other 

places, there is a high probability that the DC investors spend far 

less in foreign exchange for machinery than either the IC (mainly TNC) 

firms or the local enterprises. 

The overwhelming impression from these findings is that DC firms are much better than 

TNCs as far as financial impacts over time on the re~ipient country are concerned. There 

are also various indicators vhich suggest that they may be less of a for~i~ exchange dr~in 

than local firms. This last point should not, of course, be generalised to encompass the 

whole set or manufacturing enterprises under local cvnership. The sample used vas almost 

certainly dravn from larger Thai-ovned companies far more locked to IC production patterns 

than their smaller-scale counterparts. 

Evidence on pos.sible outflows connected vith employmen'"- of expatriate staff is less 

clear-cut but still quite strong. For Hong Kong firms, ve have the following observation: 

"In 1977, according t.o the estimates of Hong Kong firms, a Chinese enp;i1.~er stationed in 

another Southeast Asian country could cost up to $ 14 ,O'>O a year plus bonus, depending on 



' :-.P.~ic::n..:. va;_:ld cost severll.: :ic-:es t!':is.··.:. :ndonesiar. ~i~ures ~o S'.IP:rest that the averaze 

er.atriate e"'r :c:;i::ent cer ;:ro.~ect is hi11:her ~or JC investor rinns than !"or ~res, and that 

scl!letfr~es by a factor o'" ~ or ~ }- but this is scarcely enoUJTh to make up ror the salary 

,i:r~erentials. ":"he ~ctual propensity to repatriate is not kno\111 vith any devree of pre­

cisior. thourh all the odds indicate that it vi~l be ~~ch highe:- for the ~C employe~s. 

sim~ly because they are nationals of ICs in almost all cases and their interest in accumu­

lation is tied co their IC country of ori~in. 

Taken to~ether, then, the financial evidence points stronFlY to DC investors per­

forminp: relatively better vis-a-vis both TNCs and local firms. 

The third advantage concerns more ~ppropriate products. Direct evidence on this point 

is currently difficult to establish in that ve do not have data on cons..mption patterns or 

lover-income irroups, still less on rrom vhom these ,roups buy items {rolUl:"hly basic-needs 

satisfiers}. Since brand-n&111e items seem to be less appropriate, then •he chances are that 

the DC investors are producing far fever or these. So, referrin~ to Indian experience 

vi th .Joint ventures abroad, Balakrishnan says "India's chance to succeed in consumer pro­

dur t lines vith a heavy marketin, orientation is limited as ve have not built up strength 

in that ·area. Even vithin India, such products are manufactured and marketed by or in 

association vi til multinationals ... ]/ At a more detailed industry level, he notes "'other 

than Parrys Confectionery, vith its unit in Malaysia, no other Indian manuracturer of 

consumer goods has even come up vith a proposal tc set up a .loint venture abroad. PilTYs, 

anyvay, had an international brand image especially in the COlllDlonvealth countries. Even 

in the oils, drugs and chemical industry, Indian units concentrated on non-brand products. 

The efforts of Tata Oil Mills, vith their excellent experience in marketing, to ~nter 

branded products li;e soaps and vanaspathi are facinF market resistance, even vhen they 
I I 

succeed in palm oil extraction.,,.:_ 

In the Hong Kong case, ~e have the explicit statement that "Hong KonF firms have not 

gone abroad to use consumer marketing skills developed for the home market. Tn fact, rev 

Hong Kong firms have developed vell-knovn trade names. Most have relied instead on under­

cuttinF the prices of potential competitors."1.' In the Indonesian market, there is some 

evidence on product differentiation and origin or investors, as set out in the follovin~ 

table: 

"J:_/ Wells, Columbia Journal of World Business, op.cit., p. 44. 

?_/ Wells, Appropriate Technology rrom Neighbours, op.cit., table 7. 

'}_/ Balaltrishnan, op.cit., p. M.48. 

~/ Itid., p. M.45. 

2/ Wells, Columbia Journal of World Business, op.cit., p. 42. 



:at:e : l:l_: ?rcd~ct differen~iaticn ar..d origin of investors in :r.dor.esia 

(re~iised ,rc:ects) 

.~ of sales or industry spent 
on advertising (US) 

Lov advertising (less than 1%) 

Medium advertising (lS or more, 
but less than 2~) 

High acvertising (2% or morel 

,ur.~er of !ndustries (< di~it ~IC) 

in vhich DC fini:s are pro­
oortional1y more important 

1 

in vhich IC fin:is are pro-
1!9rtionftlly more important 

9 

7 

• Industries vith only one investor from a developin~ country. 

Source: Wells. Indonesia, table 1. 

The TNC 1DC/local groupings in Thailand provide some information on advertising and 

selling expenses as % of sales, vi th the numbers being 813.13. These are probably reflective 

of a relative concentration by TNC enterprises on brand-name items and 8'1'.~in point to p>:"O­

duction of relatively more appropriate items py DC investors. 

As far as possible external effects are concerned, ve have, as yet, no evidence. In 

principle the kinds or issues to be considered include training or local personnel, degrees 

of linkages vith other parts or the local economy through subcontracting, impacts on market 

structure (either to increase or decrease the degree or market pover vithin and across 

markets), impacts on supply prices for local rav materials and so on. No purpose is served 

by expatiating on these ~atters in the absence or evidence so ve turn to the obstacles to 

DC DFI. 

1.9.3 Obstacle3 to DFI 

~at are th~ barriers to entry for potentiai DC foreign investor~? ~he major 

barrier to entry, and, indeed, the major obstacle to all efforts at DC co-operation, is 

the structure or the international business system itself. The moulding pressures exerted 

by that system do not need to be repeated here, save to emphasise one aspect, the communi­

cations structure. The ability to generate, collect, process and distribute information 

is a crucial element or market pover. The existing structure has been so organised that 

the prospects for DC investors to engage in any and all of these activities are far less 

than ror other international capitalist groups, 11111ong them the TNCs. To &hirt that struc­

ture requires a seachange, on ~hich vork is just beginning. If and vhen that structural 

shirt. is realised, the nev vistas vill be for DC investors - but also ror other DC groups 

vho are currently not in th~ transnational struggle at all. 

Within the prevailing structure there are four kinds or entry barriers: legal, 

economic, political and cultural. The legal barriers impinge on the investment process 

both in countries or origin and of destination. For the countries or origin, ve have 

noted already the impediments to capital export, particularly in the form or cash. In 

• 



1estinati~~ cou.~tries, the very impacts o~. and measures iur;ainst, th~ ':'lfC kind or invest­

~ent ~Y lead in ?ractice to a perverse discrir.ination ap:ainst precisely those types of 

forei~n ir.vestr.er.t that could be more favourable. It is vorth citinp: at len,rth Dfaz­

Ale.)andro' s ;;ercepti ve remarks on the Latin American situation: .. Barriers arising not 

free: company lavs but from economic lellislation are another matter. A turbulent and not 

alvays profitable history of dealings vith foreign investors, as vell as a history of 

balllllce-of-payments crises, has been reflected in most Latin American countries in reg-~­

lations that complicate capital movements in general and DFI i~ particular whether in­

comirw or outgoing. The traditional targets of such rules have ~een the exploitative non­

LA, foreign investor and the local entrepreneur seeking to take his capital abroad. Such 

a defensive attitude is reflected in a hundred vays throughout the econanic legislation of 

most Latin American countries and now, somewhat ironically, creates a barrier to Latin 

American Joint ventures and intra-Latin American DFI. Indeed. the twists and turns of 

restrictions, exemptions, and incentives in some Latin American countries may have the 

net effect of ravourin~ DFI t'rom outside Latin America relative ~o that from other countries 

in the area. A p;iven Latin American country, for exllJllPle, may have a s. oothly working 

treaty with the United States to avoi~ double taxation of foreign investment but none vith 

neighbouring countries. Countries vithin the Andean group have shovn a special preoccup­

ation with existing differences in the treatment given to national and other Andean firms 

in such matters as access to dC1111estic credit and taxation, especially in public enterprises. 

Neutrality between home and foreign investment, regardless of its ,.eographical 

destination, and nondiscrimination among sources of inflowing DFI .rill be rejected in Latin 

~erica as undesirable policy guidelines for a mixture of economic and non-economic 

reasons that have also defeated those guidelines de facto, if not always de Jure, in 

industrialised countries. It is easy to imagine a treatment hierarchy developint;. Thus, 

some Andean countries could end up discriminating among purely national, Andean, other-LA, 

other LDC, ar.d several other types of investments from industrialised countries. Because 

discrimination can arise in the forma.l and informal handlint; ~f the many incentive schem~s 

that Latin American governments have to achieve regional, export, and other goals, dis­

cussions regarding LA DFI can lead to a reexamination or the effectiveness and rationality 

of many of these rules, and not just frOlll the viewpoint of encour~inp; socially beneficial 

intra-LA DFI. One may hope that as many Latin Americar. countries become both home and 

host countries for DFI, the people charged vith overseeing the flow: will enrich and deepen 

their knowledge of both costs and benefits of the proceu ... !_/ 

The economic barriers stem from b~th the relative absence of contacts among lCs, and 

hence the inadequate infol'lll&tion on market possibilities, and the morphology of existing 

markets within vould-be countries of destination. On the fonner, Sh&r11& noted that an 

analysis of the reasons for the abandOlllllent of 105 of the DFI projects approved by the 

Indian government revealed that "finding the ri~ht local partner is the main hmdicap" .'~./ 

!/ D!az-A!ejandro, op.cit., pp. 181-182. 

~/ Sharma, op.cit., p. XXIII. 



8n the latter, a good deal de~ends on vhat are the sources c~ com~etiticn in the particu:ar 

~roduct markets vhich DC investcrs enter. !n a r~cent survey La:l c!!ers insight into 

the issues involved regarding existing TNC oresence vhen he notes: ··':'he i::-enera.l urshot or 

the vork seems to confirm a priori expectations that '!':!Cs are a si~nificant and ~roving 

force in the manufacturi~ sectors of most I.Des, that they are present in industries vith 

high degrees of concentration, and that they are generally larger than d0111estic private 

fi :rms. \le are, hovever, unable to S!Q' confidently t'rom the evidence vhether er not T!fCs 

cause higher levels of concentration. TNCs certainly flourish in sectors that are marked 

by hi'h levels or oligopoly, but the causes or oligopolisation may well lie els~vhere, in 

scale econOlll.ies of production, R + D, marketi?l8, finance, or some such factor: to the 

extent tnat seTeral modern industries are inherently oligopolistic, the prese •. ce of T!iCs 

may not as such cause higher concentration. However, it is quite plausible that in I.Des 

their entry does speed up the natural process or concentration, and that weakness or local 

c011petitcrs (with the exception of enterprises fostered by the state) enables them to 

achieve a much higher degree of market daainance. in sectors in which they are active, 

than would be the case in developed econOlll.ies. •·!! Using this S\lllJIUU"Y as a basis we could 

say that barriers to entry may be stro?l8er in industries: 

(i) vhere ti1e nature of the production process requires the concentration of a large 

amount of capital in a si?l8le entity, since DC investors are likely to be in a weaker 

p.'.>9ition to achieve this thar. either T!iCs or domestic enterprises benefiting from state 

support; 

(ii) where TNCs have moved in fi<st, thereby tilting the balance in their favour and 

(on the ass1.111ption that TN Cs ue better organised than local firms would be) giving the DC 

investors greater cc:apetition; and that they may be weaker in sectors where the techno­

logical and/or conswaption frontiers are not advancing much so that competition is dic­

tated by price ~onsiderations. 

These observations certainly mesh with data on events so far; as a prediction about 

future events, they suggest trat most DC DFI will remain confined to a limited number or 

sectors except ~nsofar as corporations in some Des manage to achieve: 

(a) technologic!Ll levels close to tho·1e of IC actors, and 

(b) the form of organisation which will perait them to manipulate abroad 

large quantities of capital closely tied to the country of origin. 

In s~, th~, economic barriers are inforwiational, historical (history of the 

market), technological and organisational. They have obvious implications for the future 

or DFI from different kinda of DCa and in distinct sectors. 

!f Lal.l, Transnational.a, Domestic r.nterpriaes ••• , op.cit., p. 227. 
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.:; ~ ..!era~i·:>::s ar . .:! int~rr.s.: a!. ter:;:!.s ~o stre:""-.Fthe~ or protect the position of specific groups. 

~a:aitris~.nar. i:lustrates the roncer re«ardir.g Indian ~FI: "Ve seem to be surrering rrom 

~c:itica: tar.~-~FS in ccllaboratir.,- vith contiguous countries in s~uth Asia •.•• In most 

cases the 111:1bivalent attitude or the host country seems to have been the major i=pediment. 

7hese countries are keen Jn acquiring technical knov-hov and domestic 11&11ufacturi111: capa­

bilities and are politically also on good terms vith India. HoveTer, the rears or the 

small neighbouring countries about possible political dOlllination through business and 

economic domination need to be alleviated. It is this rear which also seems to haTe 

prompted the Indian government to prevent Indian entrepreneurs from investing in Bangladesh 

i111111ediately on its gaining independence."!./ D{az-AleJandro describes possible internal 

resistances, even to public sector operations, when he slQ's: "Joint ventures involving 

r.ublic LA enterprises, even vhen highly desirable on economic uounds, could be hampered 

by obstacles more poverrul than those facing private Joint Tentures. The armed forces 

are inrluential in many public enterprises, and they may fancy that national security is 

threatened by Joint ventures •••• In other cases. the non-military bureaucracies TU11?1ing 

other national public enterprises aay be 11<>re interested in maintaining existing profitable 

links vith extra-regional TlfCs, vhich aay or aay not be socially profitable, than in 

exploring nev links and rormi~ a cc.mon front vith other LA publl..: enterprises. ,.g_I 

The cultural barrier to entry is, or course, the product or the structural ivip held 

by the !Cs. The "OECD culture'" dominates attitudes in destination countries and deters 

the inv~stment behaviou~ or DC entrepreneurs. For destination countries. in turn, the 

"anti" attitude can be aanifested in governaent and/or private decisions. In his 

ex11111ination or the reasons for the relative lack or success or Indian Joint venture 

attempts in the Middle East, Balakrishnan remarks that the countries or the region "are 

not-. r-:ychologically prepared to accl!pt advice (technical or mana,;erial) from a country 

like India vhich in their eyes is still a very underdeveloped one. We have no image !or 

our product::1 or knov-hov."1/ :.fore generally, cons\Ders are orten much more impressed by 

what .I.a sometimes literally written as a "Made in Foreign" label than by items vhich con­

tain rererence to production at bane. Entrepreneurial perception or this factor can lead 

them to take a less sanguine viev or the risks and returns linked with DFI and thereby 

entice them to maintain contacts just through exports or to tie up vith repre1entative1 

or the OECD culture so as to increase the acceptabilit7 or their investment and output. 

The latter approach is forcefully illustrated by the case or one Hong Kong firm: "One 

paint manuracturer, ror example, joined with an American firm in a Southeast AaiPn country 

in order to gain its trade name. The Hong Kong firm had already p.·oved its technical 

ability in a third country vhere it had made paint without international help (and 1old it 

1uccessrullJ in that market, which was protected from competitors with international trade 

names) . .,":!_/ Later in the 1ue paper ve find: "Impressionistic eYiiience suggest• that riras 

11 Balakri1hnan, op.cit., p. M.43. 

?._/ D{az-AleJandro, op.cit., pp. 183-184. 

'l/ Balakri1hnon, op.cit., p. M.39. 
~/ Wells, Col\.Dbia Journal of World Buaine1a, 01>.~it., p. 45. 
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fro~ ether developi~ cowitries sh&l"e F.onr Kon~ fil"llls' veaknesses in ~arketinv. ':'here &l"e, 

er course, a rev vell-knovn exceptions, such as Incacola fr<l'!I Feru (vith plants in Puerto 

Rico and Ecuador), F .snd N ('ran Sint:apore (vith pl~,ts in Indonesia and Y.alaysia), San 

Miguel beer rJ:"Ol!I the Philippines (vi th plants in Srain, Indonesi11. and Eonp: ronir 1 • Eut 

the m~ority or the rirms rl'Olll developing countries appear to depend on special production 

abilities that enable them to compete on price.".:!:.' 

l.9.4 Iaplications of DFI 

The evidence presented so r11.~ suggests that ve may be 110Ying into a firth ph&Se or 

the eYOlution or the international claimant sys~em. and that the phases may be distinguished 

by reference to the trade/toreigr investlllent relation on the one hand and the labour/capitlll 

relation on the other. Prior to the colonilll expansion, there vas a certain amowit or 

trade between dispersed regions (at ':hat ti.me it made no sense to talk or internationlll) 

but rirtually no investment, portfolio or othervise. With the colonial era, and in ever 

aore complex vqs until tovards ttie end or the 19th century, an i.:;tern11.tional econav 

began to be ronaed photed on trade but vith production or primary materillls in peripheral 

countries kept under the total control or, and organised tor the benefit or, the colonial 

powers. Investment in t.xed stock still played but a minor rol~. Seen rraa the perspec­

tive or the merging capitalist nation states, this vas the phase or internal accumulation 

in which technical and :.aanagerial advances contributed to a tightening grip or capital 

OYer labour u industrial ac:tivity ria the factory system grev in importance relative to 

international priaary production. The third phase, beginning in the latter p&rt or the 

last century and continuing during the first halt or this century, vas one vhere trade 

and r~reign investment were still vealtly related in the manufacturing field vhile the 

capital/labour struggle in the ICs became sharper only to be sublimated by the internecine 

conflict of 1939-1945 vhich resulted in a relative strengthening or the position or capital. 

The put quarter century bas been par excellence, that or the internationalisation or pro­

duction through DFI vith that DFI, in turn, organised and managed by the supreme corporate 

agent, the TIC. It is in this phue that international trade has been finally subordinated 

to international investaent and both have be-en internalised in the TIC, thereby simult11.­

neously: 

(i) giving the corporate giants greater control over their environment; 

(ii) encol·-aging solidarity aiong, at the same time u they di vi de, 

segments or the labour force located in different countries; 

(iii) drivin« auch or the tr.Ade or DC enterprises into residual 11arkets 

vhere the risks or volatile prices are auch higher vhile the pro-

1pects or greater returns are s11all. 

!/ Wells, Coluabia JoUJ'llal ot World Business, op.cit., pp. 47-48. 
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'.:''.::1!"a~te:-i se'.! t:: coei~et it i c?: tut l:y l'T'O"i:ll!' ol i v.o;:-o l is at i ci: of l!larkets and rapid increase 

:n the cor.cei:trati~i: or power across ~A!"kets. ~ese chanyes have not ~en conrii:ed to 

r.a:-.uract~rir.y: extractive ii:dustries. a::d rina.!.ly a;riculture itself. have beei: pulled 

i?:t'." the netvork s~ch that n:i aspect of eco~_::Eic activity is nov rree ~ transnationali­

satior.. 

In the early 1970s, s0111e n:J.Sty shocks shook the scaffolding of the prteeding 25 years. 

The transn~ti~nalisation or US business (in particuiar) had been acc091p&11ied by the trans­

nationalisation of the US government. w'hile the expansioniSR of politico-militarf dOllli­

nance could be made cC111patible vi th econOlllic daninance, the i.lS government and the US trans­

nationals could vork essentially in harmo~, the former providing the latter vith the pro­

tection and predictability they desired. Eut the collapse in Vietna;;i shoved US business 

(and corporations and •overill!lents elsevhere) that Vashi~on vas not omnipotent and shoved 

DC ~roups that they vere not impotent. Both factors sudde~ly focussed on the fact that TifCs 

vould need 1111ch 110re sophisticated insurance policies, including nt!'V methods pf exercising 

control vhich vould be much less tied to equity ovnership, or DFI as such. Econc.ically, 

the Vietnam defeat roughly coincided vith the end 01· the Bretton Woods era and the rise in 

oil prices via the first inaJor institutional force created by a troup or DCs, namely the 

Organisation of PetroleUlll Exportilll' Countries (OP~C). So, in a 7ery short space of time, 

effective global hegemony vas broken and the current phase or "the onset of oligopoly" 

began. Seen throu,:h the economic prism, this phase has tvo key dimensions: {i) for the 

major economic actors in !Cs, the TllCs, it is one or enormous restructurinv as (accordinl( 

to their sector) they shape a nt!'V set or instn.1111ents for control in race or what the cor­

pc.rations vould regard as the "inappropriateness" or the state apparatus (even the EEC 

included) everyvhere, especially in the Des; (ii) !or DC investors nl'lV in a stage to 

begin internationalisi~ production, the current period provides opportunities vhich, 

hovever, are essentially conditioned by the pover or the major actors. Before ve can 

interpret these developments, and thereby drav some implications, a ft!'V brier c011111ents 

on theoretical accompaniments to the historical dynamics are necessary. 

In the first, long rhaae, trade ( i) tended to be in luxury i teas, (ii) vaa conducted 

by individuals (s011etimes by guilds), (iii) vas betveen quite dispersed regions, and (iv) 

for aost or the time vas relatively free from institutional controls. The principal centre 

vaa the Mediterranean and the leading writers are all acre or less closely connect~d vith 

that vorld. Durio,; the second phase, lastiDR 1'r011 the Ren&~Hance in Europe until the last 

part of the 19th century and including various sub-period11, ve had vhat might be called 

the "expeditionary force" approach to trade. The colonial powers supported all .Jorts or 

"voyages or exploration" vhose initial purpo•e vu to obtain "eater supplies of species 

and rav -terials. u the state grev in strength, •o trade 1•u developed under state 

monopoly. vith the creatf_on of joint stock corporation1 as the institutional vehicles for 

carrying out the trftding. lov the central contributio.1• to thinking caie fran the nt!'V loci 

or paver. P•phleteen in Elizabethan England, Quesnay and the ph)<siocrats in France, 

•Oii(. of the proJ>a«andist• or Castile lauded the role or the 1tste as monopolist over trade 



~te c~~ ~and, a.~d ~heir relaticra to t~e ~xpansion o~ ~rodu~tive forc~s. or. ~h~ oth~r. 

~i::it~ and ~.!'.rx. ir. particular, focussed on the p:-od1•ct~ve proc-ess.1!.Sking v~:r industriali­

sati~n Wl!.S taking place and vhat vould be its e~fects. Investment in the industrialisi~ 

nations vas tak.i111: the form of fixed capital vith the ~h in the industrial vork force 

necessitatinp: an increase in the supply of food - international trade vas composed more and 

C10re or staples althougl • .,oined gradually by manufactured items. As state monopolies in 

trade gave V8J to an effective monopoly of the entities f'raa one nation, England, so in 

that country Ricardo expounded his theory of comparative advantage from international trade 

a;id thereby laid the basis ror subsequent disciples to talk e;f ~:f'ree trade". This phrase 

vas interpreted to mean an absence of state control or support of trade, thoup:h of course it 

does not eliminate the possibility of state enterprises being traders. The signiNcant 

obstacles vhich the resulti~ schema could present for countries hoping to industrialise, 

i.e. create a COl!pllrative advantage iather than Just live vith thr one bequeathed them by 

recent histcry, vere t'Ully appreciated by List. He sav that to acquiesce in that f'raaevork 

vould be to accept a lover order role in the emerging international division of lab.:rur 

u.d argued that the only "81' for the nation state to resist that tendency vould be through 

developing its instruaents of control via the generation of a vell-fonaulated protective 

policy. In effect, there vould be a close correspondence betveen the interests of the nev 

industrialists (u a class) and the behaviour and interests of the state (spread of the 

German empire). 

Fran the later years of the 19th century until around the middle of the 1900s, one 

capital flov (above all in the pre-1914 period) remained mainly of the portfo:..io type vith 

the DFI concentrated chiefly in extraeti ve industries. By and lar~. there vere no F.reat 

changes in either the ccmposition of trade or the internatiooal division of labour. There 

-re, hovever, significant developnents both regarding the capital/labour relation and the 

role of the state as control organ in international trade. Rationalisation and concen­

tration of domestic industrial pover in the stront:est nations served to sharpen the lines 

of conflict betvee.1 capital and labour, a pattern underlined during the major depression 

of the 1930s. At the s .. e time, the intense Soviet industrialisation debate resulted in 

the pursuit of industrialisation in one country at root divorced tree international 

channels of trade and investment. By nov the split vu becoming vider between those locked 

to the trade and investment paradigm and those focussing on relations in the production 

sphere. Vi thin the foraer category, i11J>Ortant analytic and policy contributions served to 

reveal t'Urther the nature of the approach and some of its problems. This va.s the era of 

Hecucher and Ohlin, theorists of the dift'Usion of advantages throup;h trade, an~ of those 

other Scardinavians lurue and Hilgerdt (operating thro1.1«h the secretariat of the League 

or lations). lurue explicitly took a position on "t:rade u the engine of growth", thereby 

implyiac that to engage in the t:rade g ... would encourage internal expansion and raising 

no question• about the distribution of the gains t'rc:a trade and inTestllent (an iHue to be 

tacded head-on at the end of the period by Siacer ud Prebisch). At the policy leTel, a 

critical choice had to be llade, inTOlTiac an implicit position on the gains t'rc:a t:rade iHue. 
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:=-ac.-"! vi t~. se·;.-re !e;:ress icn. ;-cver=ents increased their control over tr11.de 11.s 11. derence 

=:ec!:v.i= ~er ~::::e:;tic" econor::ic interests v~.c sup:ior':ed these r-oves. ~lov it vas not 11. 

~s.~~~r c~ s4:a.~e c:c~c;-o:ies as traders 9 or ~r ,.structural t::onopoly" but ra.~her or a centra­

: isatior:. of roliLf ir.str=ents in st11.te hands to l:e used in "the n11.tional inte!"est". 

A°her. the critical perio1 vas over. the prevailinii: viev am~n~ those belon~in~ to the tr11.def 

invest:!!ent school vas that these instr111!'.ents should be oU"adually released. 

In the 1940s the institutional superstructure for the next 25 years began to be laid. 

In finance and trade, especially, major organisations vere set up vhose purpose was to 

provide a setting in vhich a steady shift towards rel11.tively rreer flovs of cOlllll!cdities 

and capital could take place {most intensely among the OECV countries but also !lorth.fSouth). 

:~0st important, hovever, was the fact that by nov the evolution in the corpor11.te institu­

tional structure vas such that the internationalisation of manufacturing production, and 

thus a still greater nierarchising of labour, ~ould take place. Earlier an international 

system had laboriously been constructed in vhich the role of one state {Enii;land) had been 

central. From nov on, the dominant entity vas to be the TNC, vhich vould mould •. '\.rans­

national economy. Until the earl~ part of the present decade, a considerable de~ee of 

responsibility could be dele,ated to the governments of the leading OECD countries and to 

the international agencies under their purviev since they vere, despite all the con:plaints 

fra!I TNCs, performing their functions. The collapse of US hegemon) on the F,lcbal sca:e, 

announced by the Vietnam defeat, signalled the end of corporate trust in IC ~overnmer.ts 

as reliable managers. Their role nov has to be curtailed, in relative if not absolute 

terms, and the TIICs themselves t:re ceasing to delegate so much pover to aii;encies no lonf(er 

cap11.ble, in the vords of the Trilateral COllllllission, of successt\illy "p:overnin( democracy". 

Increasingly, the instrunents of trade and investmert, not to mention control over pro­

duction by direct and indirect means, are being internalised by the TlfC in way's ostensibly 

bey~nd the effective control of all governments, !Cs or DCs. 

But it is in the quarter century from the end or the 1939-45 var to the beginr1ing of 

the present decade that a still greater fractioning of analytic and policy perspectives on 

the trade/investment/production issues has taken place. Roughly, ve have a set or vievs 

held by those still placing considerable faith in the trade prospects. These range from 

the pure theorists vho apparently believe that "free trade", once existed, can and should 

be made to exist a.gain (Samuelson, Johnson) to the exponents of "second-best" handling of 

trade policies {Meade, Bhagvat:.) to those attempting to generate an apparently "dynamic" 

vision or comparative advantage and tyin,; it to investment {Vemon). Then come tho•e 

emphasising various structural questions and thus placi1111; market phenOllefla in a r.ich 

broader setting. Ve have: 

(i) writer• who CTiticiH the "malf'Unetionin«" or even "d)<•t'Unctioning" or existing 

in•titution• oa the implicit aasU11Ption that the•e ~n•tituti?n• are neutral and can there­

fore be "bent" to good purposes - ex.-ples of the Tiev vould be li(rrdal, Prebhch and 

Singer, all or whom countenance policies of the redistribution of llU"ket paver thro\18h 

exi•ting in•titution•; 
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·v" ;c;? 

(;i) those vho explicitly argue that institutions are loci vf pover and, in the 

i~ternational arena, seek to discover >r.:o vi~lds pover, where that pover is to be found, 

for vhose benefit it is used, and hov it is used. 7heir policy prescriptions are in 

esse~ce directed at the creation of countervailing pover thro~h countervailing institu­

tions, renerally identified as the state, state agencies and inter-(DC) state groupings. 

It is usually stressed that the struggles in vhich the nev institutions viJ.l be involved 

are only partly against IC states. In the main, they are fierce negotiations vith the 

motors of the current vorld system, the TilCs. There are tvo variants of this approach: 

the predominantly economic (Sunkel, Vaitsos) and those extending their structural vision 

to other danains (Galtung). All of the precedine: approaches define their "limits of the 

possible". For the theorists of second-best, the border line is given by the international 

terms of trade; for the institutional reformists, by existing organisations; for the loci 

of pover groi..1ps, by the national state setting in which nev institutions can be created. 

This leaves one more approach, those vho see the roots of the contradictions in the labour.' 

capital antagonism and the state as the product of those contradictions. For them, 

institution-building, in the sense of organisms embracing nation states, has no logic. 

The central problem ic to identify the forces of resistance vithin all parts of the globe, 

DCs and ICs, and to vork vith them to build a totally new set of social relationships of 

a non-exploitative kind. Writers in this vein would be Baran and Hymer. 

The preceding observations ei.llow us to shov the historical specificity of the various 

writers on problems of trade, investaent and the internationalisation of ~reduction. In 

particular, the modern theorists, of vhOlll Hymer and Vernon ~ perh,,.ps the clear~st examples, 

appear to be dealing vith phenomena SPen essentially from the perspective of the ICs in 

general, and the US in particular. Both Vernon's incane differential approach, and Hymer's 

remarks about a "special asset", are strongly coloured by the idea th11.t the only possibility 

is simply to copy vhat is happening in the lCs. Reither of them seems to give llUCh weight 

to the chance that DCs might build up parallel structures in production and invest~nt. 

The evidence presented earlier and our views on probable future develot:ments lead us to 

think that a considerable aaount of production and investment can take place 11110ng DCs 

especially in tvo kinds of activity: capital goods production and undifferentiated con­

sumer goods. The fo:-iaer vill tend to be through public sector corporations; Joint 

venture arrang~ents vill refiect an effort to reach the global technolop;ical frontier 

:or these industries. The creation of pool& of highly skilled manpower is intended to 

lead to comand over the technology and it is possible that in the longer run enough can 

be done to obtain a place on that frontier.!/ However, these investments are extremely 

costly and the state, despite its fiscal power, probably does not have, in the lar«e 

majority of DCs, enough leverage to mobilise the requisite financial resources on its ovn. 

It is primarily because of the need to finance such capital goods ventures, that both 

joint ventures are initiated (cost-sharing) and considerable borrowing takes place on the 

!/ A rich source of data and ideas on intra-DC movements of skilled personnel, and thus 
on the possibilities for the creation of pools of highly skilled manpower, is the 
study b;r the UllCTAD Secretariat: Co-operative Exchange of Skills among Developing 
Countries: Policies for Colle~tive Self-Reliance in Skilled Manpower, TD/B/C.6/AC.4/8, 
8 February 1978. 
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international money markets. For the capital ~oods area, then, the lonp:-run hold or !C 

institutions vill be in the financial realm vhere ve vould expect t:1e CClllsolidated strenp:th 

of the big bank consortia to be enOU$l'h to maintain ccmmand. For DCs to escape f'r<llll this 

vould imply a very substantiP1 ca;acity to generate savings via both current account sur­

pluses on the balance or payments and high dc:mestic savings rates, all this linked or 

course to an internalised ability to manap;e the technology. 

In the sphere of consumer goods, the inroads do not come through mobilisation via the 

state but rather because of the possession of certain abilities in production vhich, as ve 

argued earlier, rr. enterprises do not vish to and/or cannot replicate. What is the nature 

and essence of these production abilities? ·!'heir main characteristic is the fact that pro­

duction is problem-oriented rather than system-oriented. Given t°!'.at n\Berous DC~ have been 

adopting rather similar patterns or industpialisatioo (at least in consumer goods industries), 

there is a strong ppobability that the sue sorts or problems are being, or will be, faced 

by domestic producers in these sectors. Fr<llll the perspective or !Cs, no significant 

returns accrue to solving such "second-order" matters vhile for DC producers their reso­

lution is critical. So the experience can only be cooveyed 1'rolll one DC plant to another, 

not f'ran one IC plant to a DC one. The result is that incentives exist ror contact bet-

ween producers in two or mor~ DCs vith the tendency being for the provision or services 

and/or inves~ment to be f'rOlll the countey vith a longer industrial e%J)erience and/or largu· 

industrial sector to the country vith a less strOllflt baclt«round. Jlaturally, this does not 

explain vhy DFI should be the chosen rona or contact and indeed, as vill be seen later in 

these notes, straight supply or technical services is graving !llBOng DCs. But oftentimes 

the desire or the recipient country is to have a fairly solid tie vith its DC counterpart 

so that the latter can be sufficiently "loc' 21. in" to the success or the enterprise. Seen 

f'rc:m the perspective or the investor, the linka,v:e can be a Wa:J' or obtaining entey to 

markets that vould otherwise be vulnerable to tarirr interference (c/r our earlier remarks 

on avoiding protective devices). It is also one way or expanding returns on skills deve­

loped on the job and vhich •IV' not be easily saleable through the supply or technologicd 

services. 

At one level, ve could &r«Ue that this kind ?f DFI is talr.ing place in residual markets, 

i.e, in countries and sectors vhere the TRCs have no particular chance to collect sizeable 

returns rrom their systemic approach to marketing, distribution,production and technol~ 

generation. By the same token, it i.s also the area vhere the market power barriers to 

entry are smallest ror DC enterprises. How rar this kind or DFI can proceed, therefore, 

depends on a complex mix or the following factors: 

( i) the range or products and processes vhich IC corporations are pre­

pared to vacate ; 

(ii) the 1peed at which they are prepared to do this; 

(iii) the extent or local technological generation and llOdirication 

1uccessrully realiaed by DC corporations; 
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;iv~ the de!'Tee to vhich the improvertents made can test te svitched tc 

one ~lace from another by means of DFI rather than other methods; 

(v) the pattern or government incentives and controls in both the 

countries of origin and those of destination. 

The sketch offered above or the various perspectives on trade/investment, production 

should suffice to shov that existing arguments provide rather little insight intv hov this 

mix or factCJl"S may operate and that more detailed evidence and analysis are required or 

both the shirting strategies of IC firms in the industrial sphere and the content or local 

technolop:ical actiTity in DCs. Some material on the latter is ccntained in the third 

section of this paper; on the former. ve have as yet only very parti~l facts. 

It is but a short step t"rm the l;hecry of DFI to its geopolitics. In his observations 

on this matter, D{u-Al.ejandro says: "Even mc:re familiar are the preoccupations or Boli­

vian and Honduran officials who ma,y wonder whether it is a good idea to hall'e so many 

Brazilians and Mexicans in their country and whether they are trading a first-rate imperial 

power for a second-rate one. Such preoccupatioos could lead Ecuador to treat FDI from 

Germany more kind4 than that t"rm Peru ... "}/ Hence the problematic is: 

(a) so far, DFI amo11g DCs is nowhere near the size or, nor co..iparable in 

form to, the DFI from !Cs; 

(b) it is, however, graving and could becme a poverful force in the next 

decade; 

( c) the DFI is concentrated in a rev countries of origin and probab4 vi 11 

remain so for at least the next rev years; 

(d) the resulting stratification of Des (observable in many othe~· dimensions 

too) • leading to a gnater "stretching" or th~ international hierarchy. 

leads to the following key question: What alliances vill the stronger 

and more innuential Des aim for? 

A quick scan or the current international scene suggests that the possibilities for 

the weightier Des (above all, Brazil, India, Republic of Korea and perhaps Saudi Arabia) 

are: 

( i) 

(ii) 

2/ 
Try to become full members or the Western paver structure.-

Associate status in the Western power structure, whereby the associate is cor.-

firmed in his position of pseudo-hegemony in his regiOll but is implicitly excluded frOll! 

global operations. Und~r this arrangement the associate vould alJBost certainly not be 

!/ 
y 

Diaz-Alejandro, op.cit., p. 179. 

!Corea, ror exaple, standa out as a potential candidate for 11e11bership in one of t.he 
aoet important institutions, tbe OECD: "By 1985, the vorld vill look on South Korea 
as the countey which vent from • • • abject po..erty to OECD -ber•hip in a single 
generation." See The Ec:onaaist, March 3, 1979, A SurYey on Sou+b !Corea, p. 3 • 



·,,., t!':w: u:::ler ~!':e ~l: !"-er.bers!':iF schema; en the other hand, &n associate !lliirht ?refer 

":c .'cir. !'"'..l:ly a~ ~irst~ for con~unc~ural reascns or othervise~ and cculd also preserv~ 

~ore li~erty o~ canoeuvre durin~ a period vhich vould enable him to bargain for full entry 

later from a stronger base. 

(iii) Seek to form an independent coalition through vhich, de Jure as vell as de 

facto, t~ey vould establish th~selves as the DC leaders and attempt to cut out a path 

differing siRnificantly frC1111 vhat miirht be pursued by other groups in the vorld. To soae 

extent this vould mean tey'ing to consolidate "Third Vorldism' l'\S a doctrine. 

Civ) Operate, singly or together, to link vith non-IMCs such as China or the USSR, 

50 as to create a fresh set of alliances outside the occidental a.xis. 

(v) A "go-it-alone" bid by e,,.ch of the bift DC countries vbere each one tried to 

establish his ovn sphere of influence and steer clear of close ties vitb any~. 

Any sketch of possibilities is misleading to the degree that it paints the vorld as 

divided in~"J blocks which are too rigid. Tvo major sourc~s or over-simplification ir. t.'l!e 

preceding design are: 

(a) An ass1J111Ptior that the structure of inrluence in the grouping of Western states 

vill remain unaltered. Thus far the grand alliance pivots around US, Federal Republic of 

Genr.any and Japan, vith a variety of other OECD members coopted to make things appear 

smoother and stress the nev image of a vorld of many partners instead of a single leader. 

But it is possible that severe.l of the lesser entities vho have -::ieen coopted could be 

discouraged by the concentration of paver and th~elves tey to push for nev fo:r11&tions -

an example in this vein would be the so-called "like-minded countries".!/ More critically, 

perhaps one of the big three could be lured ave;y. OvervhelJDingly the spotlight ple;ys on 

Japan, the one non-occidental countey vhich has forced its ve;y to th~ top of a Eurocentric 

vorld and which might be tempted to conclude favourable ties vith non-members. 

(b) That no fresh "leaders" vill emerge to challenge the handt'Ul mentioned earlier 

vithin the DCs. This has tvo aspects, namely the chance that, say, lligeria vould struggle 

for entey into the DC leaders club (the direct chall~e), and the evidence that several 

DCs of notable veight vould simply re.use to accept such hegemc:.~y. Argentina, Cuba, 

Zaire, Pakistan, Iran 1U1d others could rei&dily fall into this camp; given the strongly 

capitalist bent of rev current leaders, it is also more than lik~ly that countries seeking 

a socialist path vould ~esist hegemonism in its nev forms, just &11 it has been, and vill 

continue to be, resisted in its old forms. 

!f See the vork being carried out bJ the ~IO Foundation. 



ft"!:at can be ~leaned ~rom delineatinp; &2.l these possibilities! In essence, the ~ain 

lesson is that any co-operative schemes dravin~ on the DF: potential of certain DCs should 

tr:: to build in protect've devices such that the schemes can proceed (thus continuinp to 

chip avay at the principal citadels of paver cr~anised throU11:h the 7!1Cs) vhile simultane­

ously the like~ihood of domination by a fev DCs is decreased. P.ov can that be done in a 

practical v93? 7he question in effect can be itemised: Which groups should be involved? 

What should be the scope of the schemes? Through vhat institutional mechanis~s should 

they ~~nction? A first ansver vould be alonp, these lines: Try to mix countries frOI:'. 

different parts of the Third World and at distinct levels of industrial development so as 

to reduce the tendency tovards regional "looking in", vhich certainly has occurred under 

previous co-operative schemes. Try to package tvo sorts of thinps, viz. the investment, 

technology, skills bundle on one side, and the intermediate and final goods supply.' 

distribution netvork on th~ other. 'Why this? Because this type of marrilli'.e preatly 

increases the range of countries that can become involved and tends to equalise their 

participation in the sense that each vill be usin~ these items in vhich it has a clear 

edge. Until nov the DFI has involved either just one p:roup of countries takin~ the ini­

tiative or several coming together vhen substitutability rather than complementarity of 

contri~utions vas the norm. Neither situation augurs vell for distribution of benefits 

and stability of the relationship. Set up an international institution combining the 

technical vherevithal to generate projects and put interested parties intu contact and •ith 

the financial force to ensure that these projects not only can be initiated but also tha~ 

th~y can remain in operation despite hurdle~ from time to time. 

Theoretically the IBRD ough: to be capable of an activity of this sort: but practical 

experience has shovn it to be ill-suited to the task. At no stage has the Bank sought to 

encourage DC co-operation in this vay. Its political stance, not to mention the devices 

through vhich information is centralised in Washington, amount to massive obstacles vhich 

eliminate it from serious consideration for a task of this type. 

With this ve conclude this brief first look at the DC DFI phenomenon. At many phases 

of the discussion, its relation to technological develoµnent in DCs has been manifest, so 

the next sect. · SU11111arises what ve have discovered about the subject. 



Ava.i. :~t:e de.ta. i·.dice.te the.t some JCs a.re nov exportinp: technoloa in various fol":!ls 

e.nd to a si~r.ifice.r.t extent. Ir. this section ve sumcarise the information. classi!-yin~ it 

by expcrti:--.i:-: country, e.nd the'! examine i1:1plicaticns cf this new phenomen<Jn. 

2.1 Argentina 

Probably the best-knovn vay in vhich technology is exported is through turnkey pro­

je~ts. Table 7 iists 34 examples of such exports (including a fev cases of less complex 

engiri.eerinp: vo:-ks) made by firms located in Argentina during the quinquennium 1973-1971. 

A glance at the table is eno1.igh to shov that the total value of these expvrts, at almost 

$ 341 million, 1.as equal to nelll ly 10% of the total value of all Argertinian manufactured 

expor~s over the same period and to 2% of exports of all kinds. With one 0 xception, all 

the contracts vere with other Latin Ar ~rican countrie~ suggesting that Argentinian firms 

a.re finding it easier to export within the region, at least in this ee.rly phase of oper­

ations. Many of the contracts cover quite complex technological fields, including inte­

grated communications t stems, a water treatment pl:uit for industrial uses, a plant to 

produce glycerine. Thus .he range of technologies is in no sense limited ~o simple items 

which implies t~at domestic technological progress in the industrial area has been con­

siderable. 

Katz and Ablin!/ have provided data which clarify some further aspects of the exports. 

Fr".llll table 7 we ~now that the 34 contracts have been won by 25 enterprises; supplementary 

information reveals that 20 of these firms, whic;1 obtained 28 of the contracts, were 

national enterprises while five affiliates of T:lCs obtained the remaining six contracts. 

In value terms, however slightly more than 50% of total export receipts accrued to the 

five TNC affiliates. Admittedly a large part of tili~ figure can be attribut,.d to a sii:gle 

contract (that of Techint in Peru) but even when that is omitted, that average size of 

contr~c~ for the TNC affiliates is still double the size for the national firms. Hence, a 

sizes .:e part of the exports of technology from Argentina are carried out by TNC affiliates, 

in just the same way as other TNC affiliates are major exporters of manufactured products 

from Argentina (in an earlier study t~e same authors showed that 16 of th~ leading 20 

exporters of manufactures in 1969 were foreign affiliates~/). On a sectoral basis, the 

largest numbers of contracts were obtained in food industries (15) and chemicals (5), 

both areas where Argentinian industry has long been engaged in domestic production and 

where we m.l\Y expect accumulated expertise to be fairly important. 

!/ 

'?./ 

See Katz, J. and Ablin, E., De la Industria Incipiente a la Exportaci6n de Tecnolog!a: 
La Fxperiencia Ar~entin~ en la Venta Internacional de Plantas Ind11striales y Obras de 
Ingenieria, MonOj;,. afia de Trabajo no. 14 del Programa BID/CEPAL de Investigaciones 
en Ciencia y ~ecnolog!a, Buenos Aires, Abril de 1978. 

Katz, J. and Ablin, E., Tecnolog!a y Exportac5ones Industriales: Un Analisis Micro­
economico de la FJrperiencia Argentina Reciente, Desarrollo Econl"Jlllico. Vol. 17, no. 65, 
Buenos Air~s, Ab1~l - Junie 1977. 



\''T '. . , . Arg~ntina 's ex~crts ;~ -:.urrJtey !'lRr .. ~s: 

Year 

1973 

1974 

1975 

1976 

Com:: any 

De Smet 
Nisalco 
Standard Elec. 

Si can 

SEL F!lgineering 
Phoenicia 
!Jisalco 
Eaepa 
Eaepa 

Adabor 
Lix Klett 

Mei tar 
Dosicent.;.­
Eximparg 

Lito Gonella 

Techint 
Bago Laboratory 
Benito R~io 
llisalco 

Mei tar 

Gale Estab. 

De Smet 

Harial 
Harial 
Cemati 
Phoenida 
Caiuutti 
Giuliani 
Industrial Gases 
Iradi 
Bago Laboratory 

1977 SEL Engineering 

Tecnimontsade 
Latinocons!ll.t 

':Jpe of' rlant 

Vegetable oil factory 
Cooked meat and extracts 
Autcaatic central telephone station and 
external c011111U11ications plant 
Inte~al c01111unications system 

Slaughter-house and cold stor1111;e plant 
Integral baking plant 
Glycerine-produci~ plant 
15 sheds fer port stora,;e 
Structure sheds, metallic coverings 
and silos for fovl fanis 
Metallic silos vith inteip-ated con~ors 
Air conditioning, ventilation and 
heating for a bank building 

Processing of citrus fruit 
Tvo honey-•aldng plants 
Plants for extraction of Tegetable oil 
free cotton seed 
Supply, distribution and pumping ter­
ainals for liquefied gas 
Oil pipeline :'Uld ~ing stations 
Antibiotics-producing plant 
Ai..,,ort 
Plant for processing of vater tor 
industrial use 

Processing or citrus fruit, pineapple 
and tl&nioc 
Plant for processiD.llt end bottling of 
spices 
Plant for extraction of oil for solTent 
and tor treataent of suntloverseed and 
soyabean seed 
Plant to produce lead oxide 
Plant for aelting and recoTery or lead 
Ironworks tor electric installations 
Integral bread-malting plant 
Slaughtering and processing of fowl 
Powdered balanced food factory 
Plant for refining rats 
Plant for proce111ing and storing grain 
Plant for the extraction of active 
elements 

Plant to produce sodium casein, calcium 
and powdered milk serum 
Pesticide-manufacturin,; plant 
Hospital 

TOTAL 

Source: Katz, J. and Ablin, E., op.cit., 1':178. 

':JOO $ 

5,525.0 
200.0 
573.9 

2.329.4 

12,500.0 
2,900.0 

90.0 
6,775.0 

15,940.5 

2,329.l 
90.0 

6,200.0 
1,490.0 
4,000.0 

1,993.3 

120,000.0 
220.0 

52,000.0 
47.3 

8,no.o 

1,441.0 

746.4 

146.8 
105.7 
146.5 
115.0 
183.5 
239.2 
285.2 
480.2 
450.0 

253.3 

45,000.0 
46.ooo.o 

340,742.4 

Jestination 

Bolivia 
Brazil 
Ecuador 

Chile 

Cuba 
Cuba 
Mexico 
Cuba 
Cuba 

Cuba 
Paraguq 

Cuba 
Cuba 
Boliria 

Ecuador 

Peru 
Boliria 
Par~ 

u~ 

Bolirla 

Caba 

u~ 

Venezuela 
Venezuela 
Boliria 
Chile 
Paraguay 
Bolivia 
ChUe 
Uruguay 
Honduras 

Uruguay 

Bolivia 
Ivory Coast 

Intonaation-!/ on •ome ot the enterprises selling the turnkey plants throva 110re light 

on the technical actiTitiH UDdertalten. Benito P")lgio e Rijos hu been nploying Para­

guqL• manpower in the construction of the airport tenninal guilding in Aaunci6o. The 

!f See Economic Information on Argentina, October 1978, pp. 27-29. 

' 
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natic::11: cc~;:a:.ies t::: 'hiU the tvc F'.lll!Fin;- st11.ti".:>nS in t!:e '.':orth !'eruvian oil ripeline 

rs~bse1~er.t r.e~s indicates th11.t this !i!'lll has obt11.ined a $ 100 million contract fl"OI!: Saudi 

Arabia for the construction of a liq•1efied natural co:as pipeline). Laboratories Bag6 vas 

established in 1974 !er the purt)Ose of exporting plants in the pharmaceutical and pharmo­

chel!lical fields. ':'he F.onduras contract listed in table 2 (1) is for a rilot plant; if 

that is remunerative, the olant cost is expected to increase to $ 5 million. Besides the 

Bolivia contract also mentioned in the table, the finn does business in UrtJ1018Y, P~ 

and Peru, vhere it secured a $ 40 aillion contract to build an antibiotics plant in caape­

tition vith 30 international fir111S. Fo. all contracts the campany takes charge of th~ 

training of technicians and specialised vorlters. Gases Industrial.es, vhose Chile contract 

is shown in table 2 (1), exhibited a special plant for the recovery of carbonic gas 

originating during fel"llentation processes at the !itunich ~Interbrau 77 international fair. 

The interest shovn in thiE locally developed technoloR)' vas considerable. Subsequently, 

the Philippines bought a $ 6oo,ooo plant !or the recovery of carbonic acid during the 

fermentation of molasses, and similar 11lants vere sold to Paraguay, U~ and US. In 

every cue, should the purcha.sing country so request. the company takes charge of the 

training of personnel OYer ' period of 60 days and Argentinian experts are sent to control 

the operation or the equii-ent during a period or r.pproxi-tely 90 days. 

The turnltey sales are thus folloving the pattern r-iliar rraa similar sales by IC 

corpvrations. The ll!!Tidence suggests that, notvithstandifl« the relatin absence of gc>Tern­

ment support, several Argentinian-based companies are becaaing quite competitin inter­

nationally. But the issue of the institutie>!;al context, priTate and public, in vhich these 

exports are taltiU« place merits further c~ent since it renal• some of the difficulties 

confronting actual and potential exporters of turnltey plants. 

Though the label "turnltey" indicates that the enterprile is selliU« the vhole plant 

(and so in this aenae the ~er is deali~ vith Just one seller of technolo~) this by no 

means implies that the seller can operate alone. Three caaplementary agents are esaential: 

( i ) consul ting e0«ineering firu ; 

(ii ) international trading Coap2DiH; 

(iii) financing and insurance group• capable not onl7 of aupplJillf! credit 

but also of prOYiding guarantees and covering rialts. 

The first group in practice is called upon to fulfil a vide ran«• of t'unc~iona, ranging 

from dinrse aspects of engineering to arrangi:-l for the suppl) of certain ltinda of capital 

goods and ensuring their compatibilit7 vith each other and vith the basic process beillft sold. 

When the turnltey seller is a large corporation, these t'Unctiona aight vell be internalised, 

either u a division of the comp&llJ or nen as a aeparatel7 incorporated affiliate. Yet 

for a --11 or aediua-aize supplier, particularly one vi th liaite6. experience a• " seller 
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cf ~urr.~ey ~:ants, the ass'stance of a cor.s~ltin~ er.p:ineerinp: enterprise vill te indis­

;:er.satle. !n 11. vital ser.se, these ~in:s can ~ur:ctior: as t~e inte=ediate 8":e:i.ts Of• the 

~e~hr.ica: side; their very knovledge o! the capital equipment suppliers makes it quite 

like!y that they car: be catalysts rnr t~e sale o~ dCl!lestic capital ~oods in pr~~~cts un­

re:~ted to the one ror vhich they have been contracted. 

A simillll" role, this tiJle in the areas or marketin~. transportetion and le,,al lll"r&IIT,e­

!!lents. can be pla,yed by international trading CClllpanies. To begin vi th• they llJ"e t'r1!quently 

the initiators or the transaction, i.e. they brin,r; potential buyers and sellers together. 

A,;ain, there is no need to underline the value or this catalyst activity to small and 

medium-size national rirms vith scant knovle~e or international market opportunities. To 

CIUTY through the sale, however, requires detailed knovle~e or le~al matters (e.g. con­

ditions governing the use or any patents or trademarks a.;sociated vith parts or the plant), 

negotiation or the aanifold dimensions of the project, organisation of transport of ~uip­

ment and pe:ntOllllel, and perhaps mechanisms for continued contacts .aong interested parties 

arter the contract is co.pleted and the plant is t'unctioning satisfactorily. International 

trading companies realise economies of scale vith all these aspects of a turnkey arrange­

ment and their serTices are indispensable to the effective initiation and operation of 

turnkey arrangements aaong -1.ler enterprises. For Korea, discussed belov, "integrated 

trading ca.panies account for o'ftr 80 per cent of recent turnkey plant exports."!/ 

A fundamental element of the aarket for turnkey sales is the availability of adequate 

risk coverage. It is well knovn that international tenders llUSt be supported by letters 

of credit establishing the financial capacity or the supplier to clll"ry out the operation 

for vbich he is tendericg, and that, if the tender is successful, the supplier 11Ust prOYide 

a further credit guarantee vhen signing the contract. Both serve to cover the bu;yer in 

that he can be sure or the financial situlltion or the supplier - but it is the latter who 

must obtain these credits. Yet the seller himself is exposed to risks includinp;: 

lf lUlee and Westphal, op.cit., p. 13. The si~ificance of these firms may be seen from 
the follovin« rt-port: "On February 11, the Ministry of Ccmaerce and Industry named 
13 exporters including S- Sung Co. Ltd., as the general trading firms of this yellJ". 

Of the 13 trading firms, two companies - Hyundai Corporation and Yulsah Industries 
Co. Ltd. - vere nevcC11ers, while 11 others ·1ere redesignated. In order to be desip­
nated as a general tradin,; firm, a company has to meet the conditions, amonp; others, 
or exporting the equiYalent of at least 2 per cent or the nation's total merchandise 
exports, maintaining at least 20 overseas offices, and exporting at least five items 
worth $ l million each. General trading firms are p:iven a variety or advant114"es 
including eaay access to export finance and the retai1111ent or foreign exchange to a 
certain leyel by their oYerseaa offices. 

The 13 general tradin,; firms have 313 overseas offices accountinp; for 21 per 
cent or all traders' OYer•eaa offices. And the export• by these firms durin,; 1977 
reached $ 3,255 million or 31.l per cent or the total. The•e general t~l\dinp; firms 
plan to export $ 5,406 million worth or goods thi• year or 43 per cent of the overall 
$ 12.5 billion target ••t for this year. 

The designated general trading firms are as follows: Su Sunp; Co. Ltd., Daewoo 
Ind. Ltd., ICC Corp., Bando Sangsa Co., Sunkyong Ltd., Suivha Co., KUlllho + Co., 
11)-undai Corp., Hyoaun,; Corp., Ssangyon« Trading Co., Hanil Synthetic Fiber Ind. Co., 
Yuhan Ind. Co. Ltd. and Korea Trading International Inc." 

l!xport-laport Buk of Korea, Qu&J"terly Bulletin, March 1978, 'P. 7. 

' 
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(a) any railur~s by rinns to vhac he subcontracts to meet their obliftations; 

(b) delays in p~nt by the buyer; 

(cl political risks. arisi11g from 11:overnmental •easures in the buyer country 

vhich might interfere vith p~ents arrangements. 

In a well-functioning market it vould be possible to insure ~nst these ~tualitiea; 

but in most DCs this is not easy to do in practice. A aa.Jor help to exporters vould there­

rore be the establishment of state assist~ce schemes, vhich vould thereby rec~ise the 

need to give sufficient export incentiTes to sales of technol~ as vell as sales of ..nu­

factured goods. 

In Argentina, it seems, receut legislation has railed to proTi.de adequate encourage­

ment along the lines just described. Tllo sets of proble1111 can be detected. On the one 

hand, administrati'tt actions fail to capture the essentially inter-nlated nature or ex­

ports or industrial plants, e~rta of engineerin,: serricea and other related skills, and 

experts of capital toods. To stiaulate the first vill have positin lillkqe effects on 

export!' or the other tvo; conTersely, each time a domestic enterprise !ails to obtain a 

contract, or eTen to tender, because or inadequate backup on the risk dillenaions, so i' is 

quite likely that exports or en,:ineering serTices and capital ,:OC'da vill also be foregone. 

On the other hand, any uset'ul -uurea should embrace both an acceptable definition or 

vhich actiTitie1 quality rar support and 1urticientl7 1tron,: instruments or support, i.e. 

the ones vhich really a:alte a difference to the functioning cf the market. Thul tar, u 

IC&. •.i and Ablin show, the financial reiaburae.ent1 (in ettect, tu refund.a) and lines or 

credit ortered are inadequate. 

Limi· ed information is aT&ilable concerniu& proprietary rights in technological di•­

coTeries ..ong countries or the Latin Alleri=an region. One index on this -tter is patent 

ap~lication1 ..ong countries or the region, tbm;gh or course it is only a rough indicator 

ghen that there is no guarantee that the patents are actually used ror domestic production 

in the filing countty, there is no information on the likely Talue of the patent, and ve 

also do not knav whether the enterprise tilirig the patent is genuinelJ' an Argentinian til'll 

ar is sillPlT a TKC affiliate. Subject to these caTeat1, 1973 data show that or 11,853 

patent applications tiled in Latin l•erican countries excluding Argentina, only 93 or these 

vere filed by enterprises baled in Argentina i.e. le11 than lJ or the total filings,!/ For 

proprietary techno1Qf!:1, then, rather little is used elsewhere in the continent. 

!/ See UICTAD' Industrial Property in Latin Allerica and its Role 1c Dnelopment and 
Econcaic IntqraUon, Tn/l/C.6/16, tablH l u4 2. 



~ndia 

An ftlphuis cm "invard-lookilltf" industrialisa•.ion has played a part in propellin,r the 

country to becomi1141: the vorld 's tenth largest industrial producer. Three aspects or 

Indian industrialisation policy have been central to the accWllUl.atiun or stocks or tech­

nolan and technical expertise. First. sustained application or tariff barriers on final 

imports have sti•ulated tarif!-,1imPiDI' production by TICs. Second, t:ressure on foreign 

investors producing ror the local market to eqiloy local equity and personnel have made 

Tl'fC operations resemble joint venutres rather than stay as vholly-ovned subsidiaries. This 

local participation has had s~inorrs in the R+D area. a.Jog other aapects of corporate 

activity. It is n~t unreasonable to suggest that in tenas of the acquisition or skills and 

knov-hov, India has been able to derive great benefits t'ran T!iCs relative to those obtained 

by other DCs. Third• active participation by the state in defence and civilian R+D and by 

state-ovned enterprises in technology-inter.sive productive activity have enaLled othervise 

priYate learning costs to be absorbed substantially by the public sector. State support 

for public sector enterprises attempting to assimilate or replicate adT&nced ter.hnologies 
11 

has not been unequivocal or free rrom inconsistencies or reversals.- However, eyen the 

skeptical observer vould agree that the stocks vould not have existed ~,ad private entities 

been left to carry the bu;:den. Table 8 s~ises data on exports of engineering p;oods 

from India. The figures are derived from data in current Rupee terms, vhich overstate 

the ~ovth rates due to fluctuations in the exchange rate and (11<>re important) inflationary 

trends in the danestic and international econe11ies, (uri~ the period 1972-1975. Ve han 

compensated for the fon1er by converting ri.-pee figures at current dollar exct~e rates, 

but it is impossible to cc:.pensate for the latter in the absence or an appropriate price 

index for this sector. 

Table 2 (2): t:xports of engineering goods t'rcm India 

F/Yr. Current Values ~ Share or 
Rs. ( '000 1000) J Chge $ i • Rs. $ '•iU1 l s Ch&Me Total Exports 

70/71 1,166.3 7.50 155.51 7.5 

71/72 1,252.7 7.20 7.45 168.15 8.12 7.8 

72/73 1,410.8 12.6o 7.73 182.51 8.53 7.2 

73/74 2,012.9 14.30 1.86 256.09 40.31 8.o 

74/75 3,528.0 75,27 7,98 422.11 72.63 10.2 

So\.~: Rqyar, D •• India's Export Performance in the 1970s, Econoaiic and Political 
Weekly, Mq 15, 1976. 

'!./ !conoaic and Political Weekly baa carried ll&D1' article• 010 this subject. AS ex.-ples 
see 11.M., Vendetta -cainst Indigenous TechnolOQ', April 5, 1975, and Subralm&nian, IC.K., 
Appro&ch to Poreign Collaboration, April 8, 1978. 
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En,;ineerir-,!' eJr!><>rts for F 'year 1977-7~ are esti-ted by one source to h&Yoe reached 

$ 781.25 million and the suie so:u-ce expects the fiture to cross the $ 1.000 aillion aark 
l' by the turn or this decade.-

'!'he sharr rise arter 1973171. ~ haTe ~ caused by three factors. First. a slimp in 

domestic demand s<:.illlUlated enterprises to mount a ,;reater eltpOl'"t dritt. Second, the ~ 

distribution of ir.ternational incc.e novs to OPEC countries increased their d-and for 

technology-intensive products. As a consequence. there has been a recc:nposition ir: Indian 

exports tovards the Middle Ea.st. As shown in table 2 (I.) bet,,_n 1970/71 and 197la '75 India'• 

e~ineering exports increased their share or total trade vith the Middle East by l~ • 

.... :ed. the dl!ll&nds generated by the nevly-emerp:ing Bangladesh econc:.y -re directed tavards 

Indian producers by public (tied aid) and private efforts. The latter tvo are or direct 

.;:mportance to the present context since they indicate greater South'South flovs. The indi­

cations !re. this trend are that in the Middle East market. especially. Indian exports are 

becoming increasingly competitive vith equiTalent output from other countries. including 

the industrialised cotmtries. 

An indication or the range and sophistication or technolO(l:ical exports can be deriTed 
21 

from a recent paper by V&dhTa and Kulltarni.- The authors conducted a ctuestionnaire survey 

or 221 corporations broken dawn as follovs: 

",;iant" priTate sector companies: 101 

"llini-p;iant" priTate sector companies: 100 

lar~e public sector enterprises: 21 

The objective vas to ascertain the c0111position of exports and export plans or these 

companies in the light or their past performance. PirtyfiTe ccmpanie• respc~ded to the 

(ma~ .:.ed) ctuestionnaire and or these respondents. only 36 vere exporters or had export plans. 

Thus these 36 ccmpanies formed the effective saiple. Firteen or them vere 111&nutacturer• and 

exporters or engineering goods. In addition, tvo trading companies participa'ec\ in the 

export or engineering goods. Although the latter are affiliates or non-Indian tradin,: 

houses, their importance lies in the tact tllat they export i teas manufactured in India. 

1/ 

?./ 

Fi~es appeari06 in an adYertisement entitled "Indian ~ineerin« At Home, Around the 
World", issued by the Engineering Export Praaotion Council and placed in the Financial 
Times Supplement on Indian Industry, op.cit. To substantiate its title. the article 
says: "Indian engineering has today emerged as a major task force the world OYer. 
Fran being an importer or engineering goods in the 1960s, India has become, in leH 
than a decade, one or the largest exporters or engineerin« product• to intemational 
markets. Todq. a vi de rlJl&e 1r engineeri~ equipnent and acceuoriea leaYe ow· 
shores ror high17 developed countries like the USA, Canada and other• in the East 
European and Far Eastem region• - uiple proof or our intemational ctuality standards • 
. • • Turnkey projects haYe become another area of specialisation ~or Indian tecbnol?­
giat• toda.Y. De-t-elopin« countries in the Middle East, South l&lt Asia, Africa and 
South America h&Te reaped the benefits or a total r~e or technical consultancy 
aerTicea from India. From feaaib~lity studies, preli•inary survey• and project report• 
to planning, designing, erection and c011111issioning. Por steel. sugar, cement and paper 
complexes and in other &reaa like pert and cirlc deTelopaent." 

W&dhva, C.D. and Kulkarni, G.R., Exports and Future Export Plan• or I.arge Indian 
Companies, 1970-75. Econ011ic and Political Weekly, ReTiev of Man~ent. Mq 1977 • 



Table 2 (3) : Ccaparison or India's !fllineering exports to the Middle East 1971 '72 and 

1971&/75 

~ineering As a S or M.E. en,;ineerine exports M.E. total exports 
Exports total u a percentlljll)e of vorld as a percenta@:e of 

Year (Rs .aillion) M.E. e~rts ~ineeri!!! ext>Orts total vor::.d exports 

1970/71 253.5 21.73 41.78 4.C' 

1974/75 1,100.7 n.20 42.94 7.6 

Source: DeriYed from IQYar, op.cit. 

The term "engineering goods .. co.ers 48 items, rangiri~ rnm steel lllllterialt !ilDd trMs­

aission tovers to nublights and components. 

The sample of 36 ccapanies mq be a random one. We do not tuov ho\.' t.hese C.:.pulies 

rank in relation to the rest of Indian MDufacturers and otbe~ business uni ta. ~us ~­

gati 7e analysis is s~el)' constrained by the absence c • ac appropriat.~ :.-ererer.ce back­

ground against vhich to judge the ccmpanies. Within the su.;..!e, 29 C\39,i&nies registe:-ed 

aTerage export grovth rates vhich were equal to or greater chan lOj (table 2 (la)) • In 

this subset, 10 companies were exportPrs and/or manufacturers of engineericg gcods. 

A cross comparison of total values of the exports of the ten ccapanie~ (table 2 (5)) 
vi th the total values of engineering exports supplied by t'..e llayyar paper (table 2 (2)) 

indicates a moderate level of concentration among Indian engineering ~oods e7.porters. The 

export market share of these companies ranges from 8.5% to 13.75%. This calculation is 

very rough since, in making the comparison, we have assuir.ed that the &el!:iunting years of 

the caapanies are identical to the fisc,tl year; further, there h.u bee!l no dC'ilDVard adjust­

ment of table 2 (5) figures to cC111pensate for the Union Carbide items \v) to (viii) vhich 

are not engineering goods. The relevar.ce of this computation rests on the C safe) assump­

tion that these firms are relatively large in the Indian engineering industry. 

Table 2 (4): Average annual grovth rates of engineering exporters in India 

% Annual Grovth of Exports Average Annual Grovth Rate 

C5!!1!!& 1971/J~ 1972/73 1973/74 f974/75 1271/72 to 1974/75 

Bharat Heavy Electricals 31.7 51.02 127.10 6.47 53.97 
Hindustan Brovn-Boveri -28.95 577.76 212.12 253.64 
India Aliainum Corporation -76.76 -56.03 3·r6. 31 66.81 77.61 
Lakshmi Machine Works -21.97 19.00 460.65 179.52 164.31 
Larsen and Toubro -l+'J.09 377 .83 109.27 -0.09 109.48 
Lucu TVS -56.06 73.86 70.60 126.92 53.83 
Metal Box of India 24.07 -10.45 18.33 63.38 23.83 
Shri Ambica Mills 38.95 9.06 22.48 59.96 32.61 
Union Carbide 28.44 10.74 38.79 162.07 60.01 
Voltas 55.56 30.95 160.00 52.45 '74. 74 

Unveighted aversge of fil'lllll: 90.40 

~: Derived fraa sample of 29 Indian companies vith an 'lvera,:e annua.i gr'Nth rate 
higher than 10 per cent. 
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Ts.ble 2 (5): Commodit~ com2!!sition or ex2!!rts or res2endins comEanies 

(Rs. '000,000) 

1910-71 1971-72 1972-p ill..3-74 :ini.-15 
CcmP!D,l Products_ ~ Per Cent Value Per Cent Y!!,U.!_ Per Cent Valu.!:_ t~r Cent Value !'er Cent 

Bharat Heavy Tr:uia fc. !'lllers 11.63 0,37 )'7.10 5 .42 6S.39 20.66 
llectrica.l.c Svi tchlr;ev 1.89 2.70 10.02 10.89 6,99 5.03 4,50 1.43 13.20 3.93 

Motc;;·s + controls 4,77 5.19 1.1n 5. 311 14.12 4.4fl 3.lil 1.02 
Boiler components 65.97 94.15 76.59 ;:3,27 15.92 75,60 278,94 88.l.2 ?.119.28 7h.21 
Valve• l.41 2.01 
Capacitors 0.35 0.50 0.19 0.06 
Heat exchangers 7.30 5,62 
Miscellaneous o.45 o.64 0.60 o.65 0,62 O.?.O 0.61 0.18 

TOTAL 70.07 91.98 49.31 315 .li7 335.89 

Heavy Engineering Machine ped plates 68.00 100,00 
Corporation, Svitct.gear products 11.0l• 89.61 li5.72 54. 75 95,64 36,70 
Hinduatan Brovn Electric furnaces lfJ.97 69,39 0.01 0.02 1.16 o.48 
Bc>Yeri Electric motors 8.37 30.61 1.28 10.39 4.80 5,75 12.19 4 .60 

Poverline carrier 32.97 39.48 151.53 511.lli equipnent 

TOTAL 27.34 12. 32 83,50 328.52 

Siemens India Electric motors 6 5,66 4 2.25 16 8.84 24 8.79 16 ?.Fil. 
Svitc~ear/boards 21 19.81 4 2.25 lli 7,73 31 12.08 37 C.5R 
Trans formers 2 1.10 1 0 37 4 o. 71 
Cables/vires 72 67.92 167 93.82 139 76,79 171 62.64 400 71.17 
X-ray 1 0,55 29 10.62 32 5.69 
Others 7 6.60 3 1.68 9 4.97 14 5.13 73 12.98 

TOTAL 106 178 181 272 562 

Tata Iron and Steel materirJ.s 5,98 100.00 3.19 100.00 1.92 100,00 o.67 33.30 o.42 27, li5 
Steel Other materials 

(ferro-manganese, 
sil manganese, 
chrome, ore, 
botton plate srap, 
ajl'ico-tools, 
flanges + trans- ..., 
mission line ~ lovers} 1. 33 66.67 1.11 72.55 " 
TOTAL 5.98 3.19 1.92 2.00 1. 53 

..... 
°' VI 
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Table 2 (5) continued 

C<aJ!!N 
l'nion Carbid~/ 

Vol tu 

Met&! Jo-'b/ 
Co.P&Q1 -· 

i.Aabai Machine 
Work-:-

Products 

Dry batteriea, 
battery rav 
aaterials, cam- ) 
poaents, rlaah- ) 
light coaponents.) 
cine.a area cer- ) 
bona, photo-en- ) 
graver platea, ) 
plaatica/chemi- ) 
cals, aarine ) 
product•, ) 
peaticidea 

TOTAL 

EnRineering pro­
d1•'!ta, incl. 

1970-71 
yaiue Per Cent 

115.57 100.00 

115.57 

turnkey project• 24.31 90.30 
Crude and ground 
barytea 2. 61 9. 70 
Cons~r products 

TOTAL 

Tinplate con­
tainers 
Aluminim tubea 
Caps + closures 
Paper + plastic 
products 
Machinery 
Other products 
Product• or 
other 11anut. 

TOTAL 

2!\. 94! 

11 
11 
13 

l 
8 

10 

54 

20.37 
20.37 
24.07 

1.85 
14.81 
18.52 

Textile machinery 30.22 100.00 

TOTAL 30.22 

!_/ Not dh~eRated. Bias upward in totals. 

E_/ TRC a:riliate. 

1971-72 
Value Pt.r Cent 

148.93 100.00 

148.93 

15.18 36,10 

26.86 63.90 

42.04 

13 
9 

12 

l 
21 
11 

67 

19.40 
13.45 
17.91 

1.49 
31. 34 
16.42 

23.58 100.00 

23.58 

1972-13 
~~~ 

164,80 100.00 

164,80 

51.91 94. 31 

3,13 5,69 

55,04 

8 
21 
10 

1 
14 

6 

60 

13.30 
35,00 
16.66 

1.66 
23.33 
10.00 

28.06 100.00 

28.06 

1973-74 
~ Per Cent 

228.70 100.00 

228.70 

71. 96 50. h9 

70,56 49.51 

142.52 

15 
24 

7 

4 
10 
11 

71 

21.13 
33,80 
9,86 

5,63 
14.08 
15.h9 

162.94 100.00 

162.94 

1974-75 
~ Per Cent 

304.09 100.00 

304,09 

176.42 80.91 

41.63 19.09 

218,05 

16 
23 
12 

5 
116 
8 

6 

116 

13.79 
19.83 
10.34 

4. 31 
39.65 
6.90 

5.17 

ii55,45 100.00 

455,45 

"J c ,. 
,.., 
a, 

'"" 

I 

~------~ 
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Table 2 ii.l. continued 

1970-71 1971-72 i212-n 1973-74 1974_-75_ 
Compan,y Product• Value Per Cent Value Per Cent ~ Per Cent Value Per Cent V11lue Per CP-nt ---- ----
i.ar1en and Petrolpump1 18.7' 33.81 0.25 0.91 71,88 13,75 39,16 19.28 ;>;>,1'6 11. ll 
Toubro Garage equipnent 18.09 32.62 0.09 - 6.80 6.98 64,97 ll.99 Ii(,, 51 ?l.00 

Switchgear 1.92 3.46 2.65 9.62 6.99 7.11 37,60 18.51 10?.49 50.69 
Weldift6 electrodes 1.98 3.57 1.81 5.84 2.95 3,03 1.42 0.10 5.84 2,0Q 
Drill• + drilli~ 
equii:eent 0.71 1.28 15.38 55.81 - - 1.4?. 0.10 0,54 2.61 
Bottle clo1ure1 4.99 9.00 1.02 2.55 6.78 6,96 8.38 4.13 13.17 6.51 
Sugar dirru1er1 48,67 23.96 A,57 3.25 
Stor&&etanlt1 o. 71 0.15 
Moulding •achine1 3. 78 6.82 (). 88 0.1,4 
Toole 1.07 1.10 1.50 c,74 
John1ton pump• 0.21 0.28 
Roll chart• 0.17 0.31 0.24 o.87 o.65 0.61 
&ailite unite o.oB 
Elllergency light 
unite 0.12 o.44 
Dairy equiJllllent 0.04 
Ce•ent machinery 5.02 9.0~ 

Lucaa TV1 Automobile elec-
trical equii:eent 25.51 100.00 11.21 100.00 19.49 100.00 33.25 100.00 i'5.45 100,00 

TOTAL 80,96 38,77 116.96 236.37 1176. 62 

Macnell + Mag~/ JPI tube1 + 
caating1 107.56 5.96 138.20 7,54 251.52 16.43 
n«: reduction 
gear• 0.02 ... 0 08 . .. 0.35 0.02 
Material• hand-
ling equipment 0.01 ... o.47 0.03 
!lee ell@R· star-
ter1 + avitch~ear1 0.51 0.03 1.09 0.06 2.30 0.15 
Reprographic drvg. 
orrice equipaent 0.52 o.o:i 0.11 ... 0,27 0.02 
Tarpenlin1 o.64 0,04 2.66 0.15 1.25 o.oB 
Chem el1@8. equip-
•ent 0.58 0.03 0.25 0.01 
rlov control . ., 
valve• 4.25 0.24 lll.33 1.00 24.20 1. 58 ~ 

" Precision diamond ..... 
tool• 8.79 o.49 l.42 0.08 2.JA 0.16 Cf' 

-I 

~/ Tradin« House. 

41111 ............... ..-. 
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Table 2 (5) continued 

Co!u>an.Y Products 

Nacnell + Mqor Graded ca11till8• 
Polyvood pro-
duct a 
Tea machinery + 
apares, chema, 
etc. 

'l'O'l'AL 

~/ln&g. Tranamiaaion 
Corpa. line + subata-

tion atruoture 
Phase and ground 
conductor, inau-
latora + acceaa. 
Conatruction tor 
turnkey proJecta 
in Sudan, Libya, 
Thailand + Iran 

'l'O'l'AL 

ORA1'T TOTAL OF 
FIRMS 

Approx. " of 
.t.l engin-

e~ring exports 

1970-Jl 1971-72 
~ Per Cent Value Per Cent 

349 37,69 218 29,50 

469 50.65 398 53.85 

108 11.67 123 16.64 

926 739 

1415.72 1469,93 

12 8.5 

1972-73 1973-74 
Value ~r Cent ~ Per Cent 

13.61 0,75 21.80 1.19 

4.93 0.27 12.45 o.68 

141.52 196.74 

386 45.63 389 31.99 

362 42.79 589 48.44 

98 11.58 242 19.90 

846 1220 

1656.94 2768,30 

11.1 13.75 

1974-75 
Value Per Cent 

24.00 1. 57 

o.43 0.03 

306.70 

443 55.51 

230. 28.82 

117 14.66 

790 

4594,05 

13.02 

·u 
:C 
" ..... 
g; 
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iiit~ revard to t'-l?"nkey exports Lall has r:oted that ~Indian exports or plant in rela­

tively si~~le indastries like textiles, st¥:ar processirur and cerient have been ce11111on for 

SC!lle ti~e rov. ?~cent years have, however, witnessed the export or complete plants in 

scr~isticated activities like large-scale electrical generation; complete aut0111&tic tel~­

~hone exchan,l'es; electrical transmission equi~nt; pharmaceutical plants; fertilizer 

plants; 0il transmission, blending and electronic control systems: steel plants (s~ or 

these vere subcontracted to India by Russia); machine tool factories; assembly of lip;ht 

tvo-vheelers; and several other t~s of cianufacturing plant. &>th public and private 

sector firms are actiYe, but the former seem to predominate in tbe 'beaT>'' end of the 

business. n!/ 

As the discussion on Argentina shoved, tbe export of t"Jr'llkey plants is closely linked 

to p;rovth in, and international projection or, domestic cc.nsultant engineering. In his 

study, Lall drav- ~·tention to this: "Consultancy finis from India active abroad inclu~ 

large private companies like Dastur and Co. (exportiDI{ c011Sultancy for ::.ron and steel to 

several developing and industrialised countries)• Dalals (chemical tecluk>logy), Industrial 

Development Consultants (general consulting), and Tata Consultinp; Engineers (thermal paver 

technology), as vell as several public sector consulting and 111111ufacturi:ig enterprises: 

IDfi' in machine tools; ITI in telecc:.munications; lational Industrial De-ttloi:ment Corpo­

ration, !HDC, in chemicals, diesel engine plants, machine tools, J>WIPS, food processin,i:, 

mining machinery, textiles, paper and industrial plannir111: and forecastin;J;, selling to deve­

loped as vell as developing countries; Engineers India Ltd., EIL, in fertilizer, petrol~ 

and chemical industries, singly and in collaboration with T!ICs (like JCelloa or the US 

and Progetti or Italy) fran developed countries; Rail India Technical and Econcaic Ser­

vices Limited, RITES, in railvay technology; Metallurp;ical and Engineerinp; Consultants Ltd., 

MECON, in metallurgical technology, vhich is providillfl serTices to se-veral foreign enter­

prises, including Altos Romos de Mexico, itself a technology exporter. Apart f'rfJm manu­

facturing, Indian consulting firms are also exporting services in hotel lllUl~t, civil 

vorks, construction of dams, tovnships and airports, and in feasibility studies and pro-

. f 1 " 21 ject designs o a l sorts. -

In a private connunication to us, EIL notes that it has adopted a four-pron,;ed approach 

to securing overseas business. First, co-operating vith international contractiDP, or,a­

nisations either by making joint bids or throu,;h seeking sub-contracts t'rca such or,ani­

sations. Second. associating with other Indian orp:anisatioos in the public and priTate 

sectors vith a viev to making joint bids abroad. Third, nominatin, experts throwi:h tech­

nical service agreements entered into with Tarious or~isations. Fourth, seeking assign­

ments as a consultant to foreign project execution authorities. Thua far, the bulk of 

EIL • s supply or servil "' has been in th~ first of these cate~ies, and within that has 

veered tovards seeking subcontracts rather than Joint bidding. The subcontract approach 

has functioned through EIL supplying its quot11.tions for specific portions of the vork to 

_l:./ Lall, S., Third World Technology Transfer ••• • op.cit.• p. 5. 

~I Ibid, pp. 7-8. 



fcre:gn ccr.tractors vhen they bid as vell as seekinp: a i::crtio.i .:if co,:•.rscts already 

a~arded. :n either case, EI~'s lover engineerinp: ccsts are its strorur noint. ~er· 

gt'r.erally, a regular arranp:ement is maint.ai11ed vith several international cor.tractinP" 

compa.~ies for the purpose of obtaining subcontracts from the1:1 - it Ilise apnear~ that an 

•nJerstandin~ e~ists vith certain fore~gn cccpaniEs for jointly exploring ~usiness ir 

thi•d CJuntries. Obviously, the last of the four categories lis~"d is the one vhich 

require:; t'ie maximum scope ~.: Jepth of input by EIL and apparently it is nov beginninP: 

to turn its attenticn more in ttis direction. 

':"le pattern of Indian development in this area is one heavily influenced by assimi­

lation of toreign technology, perhaps some morlif:cation, and an export drive subsequ-~t 

to the establishment of manufact~ring expertise. Their link is reflected in the fact 

that in the W. and Ii:. s··~.,)le. 19 COl!lpanies out of the 35 manufacturer-exportei:-s had fcreirn 

(presumao_y OECD) collaboration. The authors do not mention hov many of the ~IU<ineering 

export Prs have foreign collaboration, and vhat form this ro} la'.1oration takes place. Hov­

ever, "six companies (including public and private sectcr co.npanies) ha·1c ~.-imitted that 

their foreign collaboration agreements restrict the scope of th~ir export~ vholly or 
. ..1/ . . . parciel1y. - Again, r.o further de•eils ere given, so ve canrot find out much about 

whether "his restriction imposed bf foreign participation ao~lies to the ~n~ineerinr, goods 

~:i::porters anC./or hov it influences them. There seems a clear i.ntention on the pert of all 

the companies to increase their export markets, but the pr~blem of i·ealisatior. of these 

plans, via vell-d~fi'led mar1.eting strti.tegies, is either not P"r.:eiv~d ,,r not attacked 

systematically. If one v~re to at~ecl v~~ght to th~ W. And K. questionnaire's find.ngs, ve 

vould conclude that the major imped~ment all exporters found to their ~ovth nrosl'ects 

ves either inadequate fiscal incentives to exporters, or the absence ci market information. 

Thus they percei;ed the statt as either neglecting their interes~3 or actinp: at cross­

pu:·pcses to them. 

India is engaged, thro~~ private and ~ublic institutions, in the training of per­

sonnel in other DCs. "One of tvo traininp: centres in Singapore is run by Tata's, 'l private 

enterprise. The government-ovned Central Machine Tools has helped to set up a metal 

vorking research institute in Iran es vell as providinr training f.icilities for Iranian 

engineers in India. The National Industrial Development Corooratio~ ~s setting up in­

dustrial estate11 in Guya.~a; it is equipping a Technical Traini1 .. " : nstitute in Malaysia, 

and it has helped Iran to set up Technolog, an engineering consulting enterprise. Hindustan 

Machine Tools : 1 -2:».••1iliahing an advanced training centre in Iraq and planning an industrial 

estate to ser'!ice ~ 11'.echin~ tool fac·~ory in Iran. Besides this, t!" .... re is a constant ex­

change of perao1.nel i--<:tveen enterprises and technology institutions of India and other 

developir.g countri.es . .,y 

1/ Wadhva and Kulkarni, op.cit., p. M.55. 

!_I Lall, S., Third World Technology Transfer ... , op.cit., p. 13. 



':1le roreJoil!'1' su,v~ests that, even if pro~ess dirrers significantly 111110~ sectors 

and aconv tYres or technology export, India is nov vell into the field. It is at present 

f\..~ead or several er the smaller ere: countries and its litr~e ind~strial base, long experience, 

Flent~!Ul suFply or skilled manpover and considerable investments in scientific endeavours 

(notvithstanding the many deficiencies associated vith these investments) suggest that it 

is likely, durinv the next decade, to becane a major exporter of technolotQ" in global 

terms. All t: .s does not meen, of course, that there is no scope for policies vhich can 

further encour98e this progress; they are taken up later in this paper. 

2. 3 Tai van 

In their study referred to earlier, Rhee and Westphal's note that local production by 

foreign firms, vh~ther for local sale or exports, is of relatively little veight in tae 

economy (s~ve for electronics) so that the observed exp1U1rion or mechanical enp;ineering 

exports is already one indicator that do~cstic rirms have ~a.stered conventional rroduction 

technolop;y. Betveen 1~65 and 1975 the share of such exports in total eicports rose from 

6.4S to 10.~% and this at a time vhen the aggregate vas itself groviug extremely quickly 

(23. 7~ per annum from 1960-1970 and 1.6.2% from 1970-1976) )/ 

More directly, data for 1976 presented in table 2 (6) shov that 58 turnkey projects 

vere exported in that year for a total value of $ 16 mill ion. All th•? exports vere to 

other DCs except for a single project in Japan; n~arly all of th~ were within the South­

east .t.sian region though therE were three in Af&ica and one to Latin America. In their 

survey, Rhee and Westphal draw attention to some characteristics of these e:icports and the 

c~ntext in vhich they take place which are worth summarising: 

(i) Practically all exports are of small plants - of the 58 projects only three 

vere fo~ a value in excess or $ 1 million. 

(ii) Intervievs showed that "the technology embodied in the exp,.,rts had mc..st often 

been acquired through licensing agreements with Japanese and Europea..~ firms, though i, many 

h 1 t . hn. 1 . ..21 cases t ere was no onger ac ive tee ica co-operation. -

(iii) Exporting firms had received very little help rrom the gove.-iunent. ~e exp~rts 

vere at the initiative of the finns themse~.ves, i.e., they had to seek out markets ar·l 

promote th~>J11selves. In addition, and more seriou~ly, the financing arrangements for sales 

v~re gravely deficient. "In only some cases were the intervieved exporters able tc finance 

their exports through credit given to the purchaser under a govenunent-spon~ored progr1111111e 

or medium term export credits. Moreover, the exporters themselves typically had to guaran­

tee repayment vhen set".:=ing rir.anc ing for the purchaser. These firms indicated that it vas 

exp~nsive to obtain the credit informdtion needed to make guarantee decisions, and that they 

faced a modest degree of risk of delayed pa.,"lllent 01· default. One of the firms visiCled faced 
3' 

the inuninent. prospect of default on the sale of a plant to Indonesia. "-1 

"J:./ Rhee and Westphal, op.cit., data from p. 5. 

~/ Ibid, p. 10. 

]/ Ibid. 
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(: v) The current ~xports ma_~e little us~ or subcontr&etin~ and also embodj. tech-

nologies 'lich have not been signi !'icantly adopted or upgraded in rela::ion to the original 

Taivanes' imports rrom ICs. 

(v) a.fost or the marketing is done through contacts vith overseas Chinese (31 of the 

58 projects vere in Indonesia, Malaysia and F.onp; Kong vhere the Chinese business communities 

are strong ) . 

These fin~ings suggest that, for turnkey sales, the Taiwanese enterprises are cost­

CClllp~titive but that substantial shift~ both in gove..-nment and enterprise policy vill be 

required if the exports are to expanci !1.irstantially. 

Table 2 (6): Taiwan: Turnkey plant ,xports in 1976 

Type of Industry 

Sugar Refining 

Cement 

Paper 

Wire and Chain 

Can Ma.nuf acture 

Soap 

Rolling Mill 

Salt Refining 

Plastic InJertion Moldil.ig 

PE Woven Bag 

W&ter Treatment Plant 

Non-Woven Fabric 

Dry Battery 

Air-Pol~ution Control Equipment 

Galvanized Sheet 

Steel Pipe 

TO'l'AL 

no. of sets 

1 

1 

1 
3 
1 

2 
3 
2 

1 
2 
3 
1 

2 

1 

1 
l 

3 
3 
1 
1 

1 
1 

4 
3 

1 

1 
1 

1 
1 

1 

1 
2 

58 

Source: Rhee and Westphal, op.cit. , table 2. 

Value 
Destination us $ '000 

Ljber.:.a 5,400 

Hong i<ong 1,250 

Ir1donesia 3,081 
Malaysia 786 
Thail..nd 395 

Indonesia 150 
l'~tlayda 350 
Tllailand 300 

Japan 213 
Indones.:.a 364 
Thailand 468 
Ivory Coast 151 

Indonesia 221 

l'lil':'eria 820 

Thailand 110 
Ir1d.:.ne'lia 121 

Thailand 213 
Indonesia 146 
Philippinu 113 
Malaysia 112 

Thail&nd 80 
Philippines 78 

Indonesia 80 
Philippines 4:-

Philippines 68 

Paraguay 87 
Philippines 68 

Thailand 15 
I:.donesia 14 

Indonesia 167 

Malaysia 209 
Philippines 451 

~-6 ,257 



~utlic o~ ~:orea 

As Ji th :'aivar , exports of metal produc•.s and machinery rran h.rea have risen sub­

stantially in recent years, vith their share of total non-food manuract~d exports in­

creasillP' from 5.5~ to 9.2~ over the decade ~9f5-1975 at the s111:1e time as total exports 

vere risirur: at a ~rovth rate of 35.7~ per annuc durinp; the 1960s and of 31.7~ per annum 

f'roc 1)70-1')7( ).' Some evidence indicates that Korea is strengtheninp: its position rela­

tive to that of Taivan in most of thes~ items. 

':bus rar the mmbers or turnkey plant exports are l!luch smaller than in Tai van. but 

their av~~age value is considerably larp;er and it seems ll!" ir a hup,e increase in numbers 

vill also soon be registered (see table 2 (?)). ··As or mid-1976, Korean firms had been 

avarde<l 13 additional plane export contracts vorth ~S $ 434.4 million in total value, and 

vere in the process of ner.otiating contracts vorth between US $ 5 and 9 billion, vith an 

average contract value vell in excess or US i 100 million ... ?_/ A glance at the main 

r~atures 0f r.orca's exports reveals some notable 1irrerences as c0111pared to the Taivanese 

situation: 

(i) ?he expo1ti;ir, enterprises are the giants or Korean industry and include P0111e of 

the r11111ous int~grsted tradinl canpa:-.ies. 

(ii) Local knov-hov is an integral part of these experts, thougu in the larger 

projects it is mixed vith foreign suppliers through subcontracting nr joint ventures. 

(iii) Construction vorks, vhere Korean success is legendary, have provided a basis 

for some or the turnkey sales, above all the huge $ 235 million project for a cement plant 

in Gaudi Arabia. It ~ppears that the K~r~an camnand or this field is complete. Th~s 

construction knov-hov "necessarily includes the abilhy to or~ani!>e and mana,ii:e a construc­

tion undertaking as vell as tte skills of construction engineers, technicians, and vorkerR. 

These aspects or modern construction technoloP,Y vere learned by Korean firms through their 

involvement in US military construction projects in Korea and in various Southeast Asian 

countries (most importantly Vietnam), vhich predate& their venture into the Middle East. 

But it equally ppears that Korean construction firm~ have a technological advlllltage that 

permits them to canplete a project in f:lr le~s than the time considered to be normal or 

~verage (precise information i~ lacking, but anecdotes abound). Moreover, 'marketin,• is 

done by the Korean firms, acting vithout foreign agents. This is one area vhere Korean 

knov-hov relating to transactions is second to none."'}_/ 

(iv) Governmer.t sup,)ort seems to have been substantial, both through the general 

encouragement offered to large er.terprises and the de~~ntralisatior1 of export incentives 

and export marketing. 

!/ World Bank Development Report, August 1978, Annex table 6, 

?./ Rhee and Westphal, op.~it., pp. 11 and 13. 

J/ Ibid, p. 17. 
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".'al:-le < '.~': ~:crea's turnkey ,t~ar.t e:q:crts as c~ the end o~ 1977 

ContraC'~ 
Exoortinv 
~~ 
Sunp:-Lee 
~-!achiner1 

~eo'-'1 ~i­

von 

!Corea Enii:­
ineer ing 

Hanil 
Cement 

Dae-Han 
P.eavy 
Machinery 

Yoohan­
Kii:ibery 

Hankool­
Inshuro 

Daevoo 

Daevoo 

Daevoo 

Hyun Dai 

Won-Hyo 

Sun-Kyung 

Whasin 
Intl.ustrial 

Kang-von 
Industrial 

Yoohar.­
Kimbery 

Year or 
Completion 

1973 

1973 

1976 

1977 

1977 

Industry, ?reduct or Pt·oC'ess 
ClassificaL;,n 

Syr:thetic and silk textile 
veavinp: mi:l 

Glut11111ine-soda factory 

Synthetic resin plant 

Rolling mill 

Watergate of hydraulic pover 
plant 

Paper plant 

TC':'AL cC111pleted 6 pl&nts 

Construction 
in progress 
at end or 

1977 

" 

Glass fibre plant 

Polyprophylene plant 

Tire factory 

Galvanised sheet plant 

Cement 

R~ofing nail plant 

Pipe fittinp: plant 

Zinc smeltery 

Turbine plant 

Paper plant 

TCYl'AL in progreu 

AGGREGATE 

10 plant• 

16 plants 

Value 
($ '000) 

1,000 

3,800 

E,ooo 

l,560 

1,200 

1,000 

60,000 

l,OGO 

235,000 

1,030 

450 

72,000 

2,000 

1,500 

374,040 

388,620 

Receivir.p: 
Country 

Indonesia 

Saudi 
Arabia 

Indonesia 

Taivlln 

Columbia 

Saudi 
Arabia 

Kenya 

Sudan 

Sudan 

Saudi 
Arabia 

Nip;eria 

Kenya 

Thailand 

Sweden 

El 
Salvador 

~e of Ccmrpany 
Exporting 

Leading textile 
machinery producer 

Leadin~ rood-pro­
cessing company 

Enii;ineerinr con­
sultinp: company 

Leadinp; cement 
manufacturer 

Leading engi­
neerinp: 
company 

Leading paper p1·0-
ducts manufacturer 

Subsidiary or 
glass fibre 
company 

Integrated trs­
dinl". company 

Inte,v:rated tra-
d ine: ca11pany 

Intep:rated tr11-
ding company 

Inter.rated tra­
ding company 

EnP:ineerinp: company 

Inter.rated tra-
di np; company 

Leadinp; engin-
eeri np; company 

Leading engin­
eering acmpeny 

Leadin,v: caper pro­
ducts mar.·Jfacturer 

~; Chung-Ang Daily Nevspaper, February 24, 1978, ~~ reproduced in Rhee and 
Westphal, op.cit., table 3. 

The build-up or domestic technologies• skills as a baais fer exports has now spread 

to the a:naament1 indu1try, as demon1trated by a recent repcrt in The Econcailt. "By 1983 

South Korea could be among the big exporter• or home-molde military wenpons, especially 

tanks and mis1iles. Until rec<ntly, virtually all the country's arms were made Wider 

license rrca American companies, er imported from the United States and modified. Seoul 

needed the approval or Wa1hington b~fore exportin~ (or re-exporting modified) anns. But 

a1 South Korea soaks up American know-how lllld puts together po1oible imitations, it plans 

progre1sively to 1crap the licen1ing a«reement1. 



'':.&st s;rir.t: an upf".r&ded version o!' the American ~·!-LJ:: tank vas unveiled in f:outh 

~:crea. i'~reir.: b~rers have shc-vn P're'lt interest, ~ut !'resioient !'ark has not yet sourht 

•asr.i!'lp'tor.'s re~ission to exrort it. Cne reason ~ay be that a h0111e-irrovn L~-ton tank is 

on the dravin~ board and could be in production by the early 19AOs. 

Perore then, Snuth Korea vill be sell:n~ a~~oad its lon,-razure missiles, mediUll!-range 

surface-to-surface guided missiles and n truck-mounted multi-tube roctet la:incher. These 

~roJects no doubt benefited from know-hov gained under licence from the American Nike­

Hercules, F.awk and Honest John missiles (as well as the French Exocet). But they are 

proor that South Korea can nov build sophisticated weaponry fl-an scratch •.•• 

Washington recently ,ave Seoul permission to export 81 11111 mortar!!!. South Korea has 

al9o bep,un exports of M-16 rifles (this time vithout a formal nod rt-om Wuhi~on). Since 

1970 the M-16 had been built under licence from Colt Industries of America. Seoul says 

that enough chan~es have been made to the original M-16 to call it home-made - so it is 

no longer subject to the licence restrictions on exports .•.• 

South Korea is already exporting a modified American high-speed patrol boat (~ain 

without formal consent fl-om Washington). Several have been sold to the Indonezsian navy. 

So far, America has turned a blind eye to these technical infringements •.•• 

America seems less willing to give South Llrea's military aircraft business a helping 

hand. Licence agreement!!! here are limited to Hughes Aircraft's 500-MD helicopter, 01' 

which South Korea builds 50 a year. American diplomats have indicated that Washington 

may smile on requests for licen!!led production of the F-5 fighter plane but drav the line 

at weapons vhich might ce 'destabilising' i.e. high-performance aircraft like the F-15 
. ..1/ fighter. Or, 01' coarse, nuclear weapons. -

The preceding remarks show that Korea is exporting technology embodied in skill­

intensi ve manufactured goods of various kinds and provides a si~ificant and rapidly 

graving export 01' turnkey plants. The sale of technical service11 now appear!!! to be 

starting although information is still scant. 

"In one case, a leading Korean synthetic fibre producer is negotiating licensing the 

use 01' its technology for nylon tire-cord production to tvo canpanies in Thailand and one 

in Taiwan. The know-how that would be exported has been learned, ano perhaps slightly 

modified, from Japan and the US over the past ten year1. In turn, a Korean public c;rpo­

ration active in rural development hu for some time exported technical services, vith 

past exports to Vietnam, Nepal, Bangladesh and Indonesia. It is currently consider~ng 

further exports to Iran, Saudi Arabia, Sudan and Nigeria. In many cases the knov-how being 

exported conr.erns irrigation; in others, rural progr1111m1e management. Finally, :,orean t'irma 

in developed countries. For example, a Korean engineering firm was reportrd to be negoti­

&ting a Joint venture vith a leading US engineering consulting firm in order to participate 

in the construction of Nigeria's nev capital city ... ~/ 

±_/ The Econanist, Decl!lllber 2, 1970, p. 85. 

21 Rhee and Weatphal, op.cit., pp. 21-2?. _, 



7he overall picture is, therefore, one of a country vhere the re?id grovth or the 

manuracturi~( sector, based on an export-oriented economic policy in vhich power has been 

progressively concentrated on a small n1.1111ber of conglomerates actively supported by 

government and goTernment institutions, ~as nov led to the threshold of a major expansion 

of tect:-iology exports (in di verse forms) to accompany the spread of DFI. That expansion so 

far is focussed on other DCs and is likely to malt~ the Republic of Kore~ into one of the 

most successful of the DCs in this field, if not the most successful. Whether that 

experience is replicable by other DCs is of course another matter.!/ 

1/ The following remarlt.o are important in this context: 

"Economic grovtb bas largely been accompanied by stagnation, growing inequality 
and even absolute impoverilhlllent in th:? rural areas. The exceptions to this trend are 
fev and far between. They are believed t0 lie in a fev socialist developing countries 
and in a rev developing market economies vhich have combined very rapid grovth rates 
with stability around a distribution of inc0111e that is more egalitarian than that of 
most other developing countries. The latter set of countries are exemplified by Japan, 
Taivan and South Korea, sometimes referred to collectively as the 'East Asian' model 
of development. 

The fascination that the East Asian model exerts for liberal development studies 
is easy to understand. They are seen as the vindication of the viability of the neo­
classical route to development, that the free market can generate rapid ~ovth without 
floundering in the impasse of graving ii.equality and maaa poverty. Furthermore, given 
the natural propensity to believe that vhat is possible must be replicable, these 
models have been dissected to see 'vhat made them tick' in order vhl\t the secre~s of 
succes~ might be more widely diffused in the rest of the developing vorld. 

Th" aim of thb paper is to look at the South Korean experience fr-., the per­
spective of the rural sector. Much or the pr~vious work on South Korea has concen­
trated on the industrial sector and its extraordinary grovth throup:h a strategy oc 
concentrating on export-oriented, labour-intensive industries. Yet the rural sector 
offers several interesting issues for a.•alysis. The available data seem to indic~te 
that the performance of the rural sector has also been exceptional in comparison to 
tbe rest of the developing world. Output and productivity grO\rth has been steady 
vhile there has been no trend of increasing inequality or landlessne1s, as naa been 
the ca&e elsev'ltere. Thh performance has occurred ~Olll a base of a th.;,rouih land 
reform betveen 1945 and 1957 and the resultant agrarian structure, beir.g relatively 
eg"1.itarian and homoge~eous, has been a principle factor in explaining th~ videly 
diffused grovth in the rural ecooaay." 

Lee, r.. , l~ali ta. !.an Peasant F&rmill8 and Rurl\l Development: The Case of South Ko.·ea, 
Inten1ational L&bour Organisation, 'World ~loyment Progrume Research, 'Working Paper 16, 
April 1978, pp. l and 2. 
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CF.A.~ 3: PPO?OSAU" FOR nrn.:rull.':'IOIAL :O-OPERA':'IOR 

3.1 Technology Import•, TecbnolOQ' Polic; and Technological J>rognss 

':'he :;:receding discussioo has shovn that in llOSt cases exports or technology b&Te 

ccaplemented exports or aanufactured go. is in the more induatrialised de-teloping countries. 

Hove...er, there is a sequence o' relatiooships inTolTed vhich can be sketched as rollavs: 

(i) For consiaer goods vbere technology ~- _-elati...ely siaple, t:!le obserTed pattern 

is or on: -ong de...eloping countries; in this sense the exports or technology contained in 

the inTestment package substitute ror exports or manufactured goods. 

(ii) ImproTement or technology, hoveTer, 11181' lead in a llOtt adT&Dced Stag:? to pro­

m.:ition of the sales of producer ll;ex>ds. In other vcrds, suppliers of turnltey projects mq 

very ~ell bi.cy- their capital goods trcm hcae country producers. 

(iii) Where, in the 110st adTanced cases, a developing country generated th,. capacity 

to supply technical expertise on a broad scale, the relation between technology and e1ports 

or capital p;oods may become Tery veak or eTen negative. Put another~. if the supplier 

or technology decides to source his purchases or capital goods on a.n international basis, 

this may vell displace existing exports t'raa his country or the sue products. 

The idea or a sequence is tund11mental iD understanding buth the process by vhich some 

developing cowitries have become exporters or capital a.nd technology, as vell as the 

reaacns for international co-operation in this field. 

The exports or technology "o far observed rroa: developing countri~a have, in al.Jllost 

all cases, originated from initial inputs or technology t'rf'lll the lCs. Policies towards 

technology inputs have varied substantially and there seems to be a strong rela~ionship 

'betveen the nature or those policies and the ability to export technologv at a later stage. 

Thus ve haye: 

(a) Cowitries vhere original iaports or technology have taken place through DFI and 

vhere limited efforts ooly li•ve been made to unpacltage the inve•tment-technology bundle. 

(b) Cowitries vhere the import• have been primarily Tia licensing and other dis­

embodied forms; in there cases the dcmestic enterprises ha...e had auch 110•er opportwiity 

to ~nternalise and increase their technol~ical capability. 

(c) Countries vhere import• have been tully disaggre1ated at the earliest i-.>ssible 

stage in order to move the country rapidly into a phase vhere it has substantial techno­

logical independence. 

=r 
I 



7he three phases represent progressively more proround policies or techru10F.cal 

protection. The critical question r~r DCs is thererore: hov to strike the Lest balance 

betveen initial inp~ts of technol()fey' from abroad and subseq~ent dO'llestic developn:ent? 

The balance is affected by three main considerations: 

(a) The nature of the foreign technology purchased. 

(b) Th~ conditions under which it is purchased, pr-ticular:;.y 

( i) The training of daaestic staff provided under the import 

arrangement; 

(ii) The permitted scope for domestic adaptation of t~e technology 

ani ~he size and type of incentives to do so; 

( iil) The opportunities to use and diffuse the adapted technology. 

(c) The linkage im"."'lCts of the technology import both across industries and vith 

regard to the kinds of technological activities undertaken. 

These three conditions pertain, in turn, to the setting of a development strategy, the 

srecific procedures used to obtain foreign assistance, arl the structure of the domestic 

eC"XlalJY in vhich these policies are implemented. The in:er-relationship of these three 

factors vill become clearer as ve proceed. 

To ..mderstand the mechanisms at vork, ve must focus on the nature of technolop;ical 

change as it occurs in DCs. The process can be broken dovn into three phases: 

J.1.1 Productivity Changes Within a Given Technology 

These cover improvements on the shop floor due to repetition of tasks 11:·d amendment 

of products. (They embrace. in other vords, the activities deacribed by Ar:-ov as "learning­

by-doir.g".) Certain characteristics of these improvements can b~ identified. First, they 

are hardly likely to be affected (for good or bad) by the ovner9hip of the firm or by other 

factors conn~cted vith the control of its 0per~tions. Second, they probably cannot be 

transferred to other enterprises very easily. Third, they ma.y vell reach physical or 

natural limits quite quickly. Fourth, they may or ma.y not imply much directed activity, i.e. 

there ma.y or may not be much need to mak~ heavy investment specifically aimed at generating 

these productivity improvements.!/ Fifth, it is most unlikely that they vill !'lave any direct 

implications for other entities in the econaay either public or private. 

1/ What is essential to note is that, even at thja initial ata,t;e, a firm might have to 
ir.ake inveatmentl in learning and to begin l'ormulating an eT.plicit technological s.ra­
tegy. See Katz, J., Gulkovaki, M., Rodrigue•, M. and Goity, G., Productividad, 
Tecnolog!a y Eatuerzo1 Locales de Inve1tigaci6n y Deaarrollo. Mono~raf!a de T-rabajo 
no. 13 del Progr11111a BID/CEPAL 1obre Inveatigaciones en Temaa de Ciencia y Tecnolo,.ra, 
Buenos Aires, Marze de 1978. 
See also GaJea, A., The Effects of Learning Ly Doing on the Performance of a Clothing 
Firm in Malta, University of Malta, June 1978. 
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).1.2 ~sign Efforts 

These cover the ability to replicate or ameliorate a tecbnol()fey'. To acquire the 

knavleci,e necessary for replication means that both trained people (e.g. desiim ene:ineers) 

and capital goods production lllUSt be available in the economy. Hence the ability to repli­

cate not only affects the skill profile at a factory but also •IQ' lead to the establishment 

o!" nev factories specialisill@: in the production of capital goods. The knovledge for -lio­

ration may lead to !l-esh organisations not only within the innovati~ factcry (e.g. estab­

lish'llent of an R + D ciepartment) but also to nev groups supplying a vhole industry. In 

terms of skills, the amelioration mll,Y' require inputs rrca scientists - to sustain tLis 
1/ over the longer term obviously means that the educational sy~tem vill have to be adapted.-

Amelioration o: the technology can include, of course, 110re intensive use of local rav 

materials as vell as greater employment of domestic creative and technical skills. In this 

sense, the second phase place~ much heavier demands on the mobilisation, utilisation and 

organisation of domestic re~ources. 

3.1.3 Construction ~fforts 

These cover the building of production plants and the building of products and pro­

cesses. An economy possesf:ing these capabilities will drav ott a wider rauge of skills and 

activities than in the preceding phases. The former activity (production plants} is i~~elv 

to require the growth of engineering consultancy services as veil as to call upon 1'Jarketing 

skills and the provision of financial support in ways hitherto unnecessary in the econ~:ay. 

The latter (nev products and processes) may require investments in basic R + D vhich bring 

with them fresh institutional structures and quite possibly the development of nev scien­

tific and technological sk.:.' 1 .!. A DC vhich has reached this phase in any sector or group 

of sectors can genuinely be described as autonomous in technology. To be autcncaoua does 

not ne~essarily mean that: 

!/ 

( i) the econ<my is at the vorld frontier for all branches of the ii.dustry; 

it mq still be importing technology in various areas but at least it 

has the capacity to absorb and mod.if)'; 

(ii) the econany is exporting technology - vhether it does or does not do so 

depends on factors additional to tecr~ical and organisatioral prowess; 

(iii) the economy .is itself ready to take global leadership in any branch of 

t.he industry; whether or not th:!.11 occurs is likevise a t'Unction of con­

ditions going beyond the technological. 

This point is discussed in the Latin American context by Katz, J., c .. bio Tecnol6gico'. 
Desarrollo Econ6mico y las Relaciones Intra y Extra Regional~• de la America Latina, 
Monograf{a de TrabaJo no. JO del Program& BID/CEPAL sobre Investigaciones en Teaas 
de Ciencia y Tecnolog{a, Buenos Aires, Agosto de 1978, especially sub-section II.2, 
pp. 11-14. 
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' !lolovement f'rom phase ( i) through to phase (iii) should not be treated as in any va.y a mecha­

nistic, autcaatic or non-re~ersible snif't. ~ualitative changes are involved vhich pose 

significant choices that 11 <"Ountry may or may not be prepared to take. Costs and risks are 

likely to rise, relatively ar.rl. abso:utely, vhen an economy attempts to str• .igthen its tech­

nological capabilities and attair. autonaay; and the issues concerninp; vho bears the ccsts 

and risks, and vho reaps the ~nefits of successf'ul investments are c.t root political. 

Certainlv the accWllUl.ation of erperience can serve to reduce some of the hazards, but it 

cannot elillinate them entirely. other countries toe. vill not be static, so even a c-aref'ully 

planned policy is no guarante-e that the investments of time, 110ney and creative effort vill 

yield high revards. Technological "forced marches" ~ give the impression that sOllle of 

the phases ve have described can be Ju.ped through concentratinii; resources in time and 

space, yet the net results (ass1m1ing success) must be to create the capacity to raise pro­

ductivity, design plant and equipnent, and construct and innovate nev products and processes. 

The matrix of productive activities in a technologically autonomous econCllly is, therefore, 

bound to be quite dense and to exhibit stron~ intersectoral linkages. The first of ~hese 

features means the existence of sufficient production range to meet requirements at hane; 

and the second is another va;y of sa;ying that, to be effective, the nev activities must be 

organically tied to the old. Where this is not so, the resources expended on them vould be 

a drain on the economy rather than a fountain of creative Pndeavour. 

3.2 Te.:hnolog;y Exports by DCs and Internatiunal Co-operation 

What determines the possibilities for technological exports by DCs and the fo:'"llls these 

might take? The possibilities for export jepend on three conditions: 

(i) Knowledge of market opportunities, on the part of DC buyers as well 

as sellt!rs; 

(ii) Possession of some ed{!:e which gives the DC seller a canpeti~ive advan­

tage. This could be through supply of a technology not availal>le fron 

other sources, through the offer of similar servi.cE:s at lover cost, o-.· 

because the supplier, the buyer or b· ,th are given preferential encourr.p:e­

ment to deal vith each other rather than third parties; 

(iii) Availability of the requisite support facili ',ies for international tr1ms­

actions in technology. 

These facilities, in turn, are of three difftr'~t iorts. FirPt, ep~rcpriate le~al 

procedures in buyer and seller countries vhich can allov inir'l-DC tranaactions to take place 

in vays and under terms not interior to those at the disposal n~ l r exporters. Second, the 

active help ~r agents in financing, transport and produ~t marketin~. 1."hird, domestic market 

1tructures such that potential technology suppliers can treat export opportunities as 

adding to their total 1&les range rather than being made to choose between expanding exports 

and maintaining dtw1estic market •hares. 
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':'he forr. that :JC technology exports vill take (i.e. throlll-".h DFI, turnkey sill es, pro­

visicn of consultancy services, licensing, or training of locll.l staff) vill depend on: 

( i l 'i.'hat the technology is that is being exported ar:d the nature or 

the edge vhich the exporter belie.es he possesses; 

( ~;,) The reasor. ror the export, that is, vhat the bu;yer and sell~r a.re 

trying to ~chieve; 

(iii) What the seller is. 

There is no need to belabour the point that, throl.lfr,h nationll.l policies, DC goverrunents 
1/ cllll prC111ote technolop;y export.- But vhat would be the domain for multilateral action? 

#hat purpose vould it seem to achieve? Which DCs would be interested and why! What mecha­

nisms cculd it employ? 

The evidence presented in this paper shovs that, at p1·~~ent, DFi and technology exports 

are takinp, place through private enterprises and through the establishment of multinational 

enterprises where DC governments are the driving force. The least which internationll.l, and 

above all intra-DC, co-<>peration could aim for would be to improve the conditions for these 

private and public transactions. Yet it is possit,le to go further on both the technical 

and legal fronts. As lonp; as DCs view their technological developm~nt as a matter for each 

country separately, their prospects for pooling resources vill not be ~eat. But there are 

th1ee areas where resources could profitably be pooled. First, in SCllle kindR of R + D vhere 

few, if any, DCs have yet entered the trading arena in a noticeable vrzy. Second, in the 

1/ A fascinating example of what has been achieved by a smllll IC through energetic govern­
ment policy is provided by Nev Zealand: "For more than 100 years Nev Zealand's vitlll 
export earnings have c0111e mostly from its agricultural products, butter, cheesr., la:nb 
and wool, but now great efforts are being made to promote a new type or e:qnrt­
expertise. 

An organisation called ENEX, formed exactly 10 years ego, has put millions or 
dollars onto Nev Zealand's overseas earnings by pooling the country's resources or 
skill and technical knowledge into a unique talent organisation. 

It competes for contr~cts to design, plan and supervise any large-scale oper&tion 
in Southeast Asia which calls for sophisticated expertise. Many are multi-million 
dollar operations and would be vell beyond the resources of one individual company. 

Electricity planning projects, fish storage operations, hydroelectric sch~es, 
roads and bridges through difficult terrain, cement plants, flour and reed mills. All 
have been planned and designed by Nev Zealanders as a result of contracts von through 
ENEX. 

It hu a full-time staff continuo,Jsly travelling throUFh Asia seeking out oppor­
tunities where Nev Zealand can utilise its talent. Membership of ENEX includes con­
sultants vho inve'ltigate, 1esign, plar. and supervise a pre.~- ~t, technicians vho can 
provide technical advice, contractors who can built it, and manufacturers vbo can 
supply equipment. 

ENEX gives smaller con:panies an opJ>')rtunity to participate in overseas contracts 
and obtain experience working overseas vhich they would normally hav~ no chance of 
getting. A variety of contracts have been carried out in 17 countries. These ran'-e 
frClll Korea and Thailand throl•gh Nepal, Mala;tsia, a number of Pacific Island countries 
to Afghanistan and Libya." 

See "Nev Zealand Expertise Selling Well Abroad", Financial Times, 12 Deceinber 1978. 

J 



:&!"Ketir$ cf tec:moloi:;y to ICs. ':'hird, ir. mor:itori!lfr the technolop:ical chanfres occurrirui: 

in !Cs.!. From t!-.e lega.: perspective, in turn, three aspects of co-operation apFear pro­

~isin.<. ?irst, hlU"'l!lonise.tior. of :'..ep:islatior. so as tc .. _.:iurar.e South.'South tre.de in tech-

nology as e ;:osi tive-sum .~ame. Second, adop1 icn of ~ common position aimed at allgll!entinp: 

t!:e po!'isicilities for expc,rts of technolo,ey- t'rom DCs to !Cs. Third, elaboration of a nev 

institutional fol"!!: vhic!: would extend beyond ir:ultinational corporations and become a Third 

·..-or::.d Cor::oratior: {7.lC' whose fur.ctior: vould be to rieet certain of the technolOF,y ; <'quire­

ments of all DCs. To see t!:ese options core clearly, let us look at the objectives of DC 

co-operation !"or each of the domains identified. 

Where the purpose is to prCBOte DFI and technology exports through private enterprise 

tr3J'lsactions, co-operative action should be ~irected at the folloving objectives: First, 

the dissemination of ::r.formation on the ave.ila.·Uity, quality and pri<-e of DC technology, 

on the one hand, and on the fo·~erest a.nd requirements of prospective b·.zyers on the c>ther. 

3econd, elaboration of appropriate legal and institutional structures to ease t.he t'lov. A 

financing organisation aimed at supplying credits for buyers a.,d sellers, and offerinp: 

adequate insurance guarantees to cover DC tender bids in competition vith !Cs for turnkey 

contr~ts, is an esse~ti!ll part of the "appropriate institutional structures'". 'While ma;iy 

of the legal chanp:es sho~:;.a be ~irec~e~ at cond:tions governinp: DFI, the t'inance support 

is critical if the technology exports are to receive meaninp:ful encouragement. Third, 

assistance in negotis.tion to ensure that DC tech:ioloizy deals do .not replicate the unfavour­

able features observed in IC: - DC s!L.rs Md to seek maximum ir:' ~nalisation and diffusion 

of the technology in the recipient country. 

To achieve these aims implies possession ~d use of technical knowleaP,e, market 

structure kno-.rlf'dge, financi11g knowledge, and legal knowledge. Part of the co-operation 

would be achieved by performing catalytic :um brokerage functions, and part by establishi1g 

support activities. Evidently the he~p is oest given throu,:h a multilater!ll agency, on n 

r~giaial or multi-regional basis. Major initiatives along just these lines vere talt~n at 

end-1978 in Latin America.~/ 

y For a brief reference t.o this pouibility, see UNC'.CAD, Technological Transformatior. or 
the Third World: Issues for Action in the 1980s, DocU11ent Tr/9, April 1978. 

£! "The Instituto para la Integraci6n de America Latina (INTAL), the Inter-American 
Development bank's economic integration agency headquartered in Buenos Aires, ie 
launching a new advisory service tor Latin-American-0W11ed companies seeking to enter 
joint ventures or technology transfer ftgreements vith other firms in the region. The 
progrllllllie, which is geareG towards Slllllll and medium-sized firms, is an 11111bitious 
attempt to provide locally-owned :irms with the basic economic, legal and business 
information they need to undertake a successf\11 cross-border venture. 'While majority 
foreign-owned companies may not avail themselves of the programme, their minority-held 
affiliates, licensf'es and distributor• ma.y - thus opening an intere1ting nev avenue 
of information and consultation that could expand their busine1s hori~ons. 

The nev 1cheme, called the SerYicic- Latino1mericano de Coopere.ci6n Elnpresarial 
(SEC), has been set up to act aa a sort of marriage broker for firms in one Latin 
Ar.ierican country se:eking to collaborate with firms in a.1other co11ntry. The collabo­
ration could ti.ke the fo:nn of a joint ventures, transfer or technology ap;reeinent, 
export-import agresent, .Joint distributio.1 ~eement, R + D programmes, Joint develop­
ment of designs or trademarks, industrial caaplementation or joint investment pl8.llning. 
The SEC progr1111111e will also aid firms that wish to make direct investments in other 
Latin American nations. 
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~t :s possible to conceive of initiatives beir..p; taken in other parts of the developing 

vorld ar.c then gradually trir-"ing the various or~a:iisaticns together to facilitate cross­

re~ional contacts. Latir k::erica has a lon¥. history of efforts at regional integration 

repeatedlv thvarted by external forces, today in the shape of the ~:cs, linked to domestic 

oli;,archic groups, and that history provides a base on vhich initiatives or this type can 

build. Elsewhere in the developing vorld the terrain is as yet not so rertile a.~d it ~.ay 

vell be that all that can realistically ~e sought at present is to begin the link~ pro­

cess ar.ong sub-regional se~s (e.g. ASEAI;) and perhaps spread rrom ther~. In principle, 

hovev~r. any such scheme ought to qualit'y ror backine thro1J17h the u~I system both ror pro­

vision or rinance and technical experti~:. The organisation should be on a nonprorit­

-akinp; basis. 

SEC orrers services on several levels, depending on the degree or interest of the 
inquiring rirm. The ground level is an inrormation service under which subscribing 
companies may obtain - through personal consultation or by written, telephoned or 
telexed inquiry - a rundovn on companies in the region, economic data or investment 
legislation. Typical inquiries mi~ht include the names and addresses or firms in a 
particular industry, their rinancial standing, information on prices or buyers, general 
econcmic background or. a speci fie country, copies or lavs 01· rep;ulations, and inter­
pretations or such lavs and ~heir application. 

Companies that subscribe to this basic service receive thre~ specialised publi-
cations, in Spanish, that are also available by separate subscription: 

Bolet1n sabre Inversiones y Empresas Latinoamericanas (BIEL), a monthly 
bulletin of economic news and COltlllentary regarding foreign investment, 
transrer of technolop;y and joint ventures in Latin America. 

Bolet!n de Inrormaci6n Legal (BILE), a monthly bulletin containinp; SU!lllla­
ries and news of economic legislation in the region. 

Colecci6n Textos Legales, &. loose-lear publication that includes legal 
texts and administrative rulings, updated semiannually. One volllllle or 
the series deals vith roreign investment rep;ulations and the other vith 
transfer of technology. 

For rirms that vish to go a step further, SEC wiU draw up reports on co-operation 
possibilities in various Latin American countries. The information, gathered by SEC's 
network or correspondents throughout the region, vould include a review or the leading 
firms in the sector, principal markets, industry innovations, a preliminary market study 
and the legal climate for joint ventures in the selected countrie1. SEC vill tailor th~ 
information to the requir!!lllents or the client. 

In addition, SEC vill circulatt' request'! from companies that need cap{ tal or tech­
nology and vill publicise offers from firms that have capital to invest or are in a 
position to supply technology to groups in other Latin countries. 

While the nevly created SEC has not yet taken on its first joint venture, INTAL 
has been informally involved for some time in the kind of activities SEC seeks to pro­
mote. For example, INTAL vas instrumental in organi~ing the Joint Ar~entina-Bolivian 
pesticides project (BL '78, p. 170) and aided a Mexican firm seeking joint-venture 
prospects in Ancom. 

SEC does not vish to compete vith private consultants but vanta to provide a ser· 
vice for companies that do not have ready access to other aour~es of information on 
intern~tional investcent. Because it is a nonprofit organisation, its fees are set to 
cover only its actual costs, making it accessible to smaller firn1s. Tn this respect, 
it is similr..r to i;he EEC' s Business Cc-operation Center, vhich matches requests and 
?ffers for co-operation among small 11.Ild medium-sized European concen1s to help them 
take advantage of the CCA:1111on Market. SEC's ~cope is broader, however, b~ceuse it alac 
provides legal and economic information. 

If the programnie is successful, jt could have a positive effect on the region's 
climate for international investment ove1· the long term. One of SEC's prime goals is 
~0 help loclll.ly-ovned firms break out of the ~onrines or their domestic market - in a 
sense, encouraging them to Ll!.tinamericruiise thei~ husiness perspective. The partici-
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The rationa.le for intra-DC co-operation in the creation of muj tinationa.l enterprises 

is clear. The organisations seek simultaneo~sl7 to: 

(i) pool r~sources, including investment capita.I and tedtnological kr.ovledp;e; 

(ii) capture part of the benefits available through operating in certain 

markets as a concentrated rather than f~ente~ force; 

(iii) distribute those benefits through the mechaniS11:s of th~ enterprise 

rather than via fiscal and C011111ercial policies; 

(iv) influence industrial location directly. 

Here, too, Latin American experience is richer than ~hat of other parts of the deve­

loping vorld and several examples of these enterprise~ are to be found in the c~ntinent . .!/ 
This type of co-operation differs from the other in that ?Ublic and not private capital is 

involved; there is a specific attempt to create entities vhich vill impinge on market 

structure in several countries; and th• investment-technology ccnplementarity is voiked 

into the fabric of the nev corporation Relatively little can be done here other than pro-

viding various sorts of technical assistancl' to snooth the process. 

Co-operative vork on technological development, 'llhich could lead to substantial ex­

change of technology among DCs though perhaps along corporate channels rlifferent from those 

so far employed, oi;.ght to be directed at tvo ends. First, industrial technologies relevant 

to the needs and resource availabilities of the DCs. Second, monitoring of technological 

progress in the ICs vhich might affect the future industria.lisation prospects of IJCs. The 

fonner aim vould be to provi~e technologies unavailable either from ICs ar from vithin the 

priv~te sector of DC themselves, thus crea~ing original additions to the stock or techno­

logical assets at the disposal of DCs. The latter is potentially of enormous i~portance 

since it could yield data on: 

(ii advances in IC technology likely to alter drastically the international 

division of labour and market structure in future; 

pation of more Latin Am~rican firms in this transnational movement would help remove 
the barriers multinational companies race vhen dcing business across borders and 
perhaps even produce a more equitable treatment of investment tl'>roughout the region." 

Business Latin America, 20 Deceinber 1978, p. 407. 

Also, an information office, Red de Informaci6n Tecnol6gica Latinamericana (Ritlal has 
been recently set up by CELA aiming at identitying, evaluating, selectin~, adopting 
and systematisiilg technol"lgies in accordance primarily vith the requirements or the 
countries of Latin America. See Comercio Exterior, Vol. ~8, no. 9, September 1978 and 
Notar Sabre la Econom!a y el Desarrollo de Am~rica Latina, nos. 293/294, May 1979. 

This should not be taken to ~ean that no major initiatives have been taken elsewhere. 
A sllllE&r)' of the situation as of mid-1975 is to be found in three excellent studies 
prepared for UNCTAD and publisl;ed in Ot;tober of that year. T:1ey are: Ukigbo, P. N. C., 
Joint Ventures Among AfriclUl Countries,.TD/B/AC.19/R.3; Shihata, I.F.I., Joint Ven­
ture~ Among Arab Countries, TD/B/A~.19/R.5; and Dr. Agrawal, R.G., Joint Ventures 
Among Developing Aaian Countries, TD/B/AC.19/R.7. 

- j 
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(~~: ne• •ays in vtich !Cs eight vant to utilise mineral and other natural 

resources of Des or of the planet and its atmosphere as a vhole; 

(iii) no5sitle changes in the economic, and thus political, signit~cd.nce of 

jifferent DCs to the stretegic aims of !Cs. 

!ioth aims, if realised, should be in the n~ture of publ5c goods to the DCs as a vhole: 

to ensure their optimal provisicn, the most appropriate legal cum institution'\l sett~ng 

might be the creation of a Third ~orld Corporation for Advances in Technology vhich vould 

treat the technological iuformat;o~ gen~rated in the course of its activities as a Camnon 

Property Resources for all DCs. Some notion of vhat is involved can be found in the pro­

posals for establishing a similar corporation to harness th~ resources of the ~ea and the 

sea-bed, repeatedly voiced in the various conferences during the past decade on the Lav of 

the Sea. Those proposals have met fierce opposition steeming mainly from the delegations 

of the most poverful !Cs, vhose corporations (particularly the mining ones) see a nev entity 

of thi::; type as a potential threat to the strenglehold they hope to tigh·;en around marine 

resourc 0 s. If solidarity among DCs in the technolop,ical field is to be anythinr more than 

an expression of verbal piety, similar resistance ~hould not come fran the more advtncea 

of tne DCs vho vould, for some time, have to contribute more to the canmon pool. 

7he objectives of co-operation in the legal setting vould aga~n be tvofold, viz., the 

fashioning of instruments, including preferential arr~gements, relevant to the situation 

vhich the flovs uf intra-DC DFI and technology are in, and compatible across cc•.:ntries; and 

the elaboration of common positions de~igned to m'lke ~he international setting as a vhole 

core responsive to LC need~. Such efforts follov the lines of many dis~ussions during the 

1970s and do not call for further ccmment. 

3.3 Conclusions 

We have identifie~ the possible de.mains and objectives of co-operation amon,~ DCs aimed 

at promotinp, DFI and exports of technol<-gy. But adequate identification is no guarantee 

of adequate implementatio.1. '!'he fact tha~ certain sorts of co-operation offer a strone .!_ 

priori case of advantages for all does not mean that. all vill in fact be pre?arec tc co­

operate. Our empi1ical evidence shovs that the number of DCs currently involved in signi­

"icant DFI anc/or exports of technology is still relatively small, that. they are all lo-

cated ::.n Latin Americ-a 0r Asia, that they are all in t.he set of i:'C.s having the hif".hest 

ratios of industry to GDP and of manuf~ct.ured exports to total merci1ruidise exports, that 

they vazy enormously along su~h axes as population ~d GNP per capita, and that their poli­

cies tovards the industrial ,;;ector and its involvement in eXJ1ort trade differ substantially):'. 

The politico-economic p~'spectives and objectives or this do~ine"t set cover a vide ranp;e, 

Of the countries considered in these ::iotes ve tind thBt the ind11stry/~DP ratio in 1976 
verf ed frOlll 23% for India to ~1% for Argentina, the proportion of manufactured expor~s 
to total exports \."ent from 17% in the f'hilippi;>es to 97% for Honp; Konp; (1975 data) 
vhile GNP per Cdpita in Argentina vas at least 10 ti~es the Indillll figure. 
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rro~ ~aivan .uid Hong Kong vhose politi~~l status :n the next deca1e is closely bounc u:: vith 

the ruture ;;:olicies o-:.· the People's Republic of Chir:a. to India and Erazil vho may sEe 

their roles in terms of a regional context, to the Re:oublic of f:orea, ':he fastest gn ver 

of all vith a vell integrated and concentrated state/big industry paver cor!plex l:ut vh~·se 

geopolitical objectives are not easy tc discern. What are the prospects that such a ~1·•u~ 

vould te prepared to co-operate ariong them.selves rather thar. follov their ovn pat.hs? 'rilEt 

are the prospects that they vould be prepared to share their knovled?,e vith other DCs7 

The variety of co-operation possibilities already siii:nalled (the '"aomains '' o'" the pre­

ceding paragraphs) sugg~st that co-operation might be easier in those areas vhere the 

emphasis is on private flovs rather than pu~lic contributions. In other vords, perrr.issive 

changes brought about through co-operative action (e.g. legislative amendments) might be 

~uite feasible since they ~ould create opportunities vhich the enterprises invclved vould 

be free to use or not accord.ing to their circ1.lll!stances. Competition l!l!!Ong the firr..s might 

very vell increase (though ve h.we as yet no evidence the liitelihood is that coir.peti t1on 

among DC exporters in this field is not i:1tense) bu~. at the same time the total set of 

opportunities vould also expand. By the S'U!!e token, establishment of an i~stitution throi.:gh 

vhich information on all aspec':s of private transactions could be handled vould also facili­

tate equ::. te.ble arrangements as far as i;;;;;:::rc '.ne firms are concerned. ?ut another •.;ay, r::cs 

with fever technological resource~ vould benefit frcm the pre~ence of 1111 internatior.al 

institution assisting them to find a~propria~e technology and i~port it under reasonable 

cN:ditions. 

Where co-~peration invol•es public re$ources (financial and otherwi~e), the risk of a 

mer~ reticent reaction by the larger D~s is enhanced. Tilere are tvo dimensions to the 

problem: one is that they may prefer to compete vith each other, or link vith the leadin~ 

res, rather than shar~ cc.mplementary skills; the other is that, even if they did share, 

they might not be ready to offer the results to less advP.nce.i DCs. Until no\.: the leadinir 

Latin Americar. countries have de~or.strated a ~ixture cf co-operation and competition among 

themselves, vith responses changing accordinp, to countries and 1ss11e~. Though ther~ i3 

little evidence on other parts of the developing vorld we mig~t expect th~t, there too, 

a pragmatic, case-by-case appro~ch vouJd predominate. Some sharing to veaker countries is 

found in the Latin American experience and assistance to ~imilar countries elsevhere 

ought to be possibl • 

The keyr.ote of technology policies amont DCs has to be pr0111otion and protection. What 

has been said in this paper shows that there is now enough of a h~se on which to build. For 

the technologies alread,v available vitnin the dev~loping world we need institutional mecha­

nisms which handle: 

(i) th~ provision of techni~al information, classified by item, supplier, 

quality am' po1&ible coLt; 

(ii) identification of potential userr and the essential brokerage between 

sellers and buyers; 

I 
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'.iii' esta1::lis:-.r,e!'.t or the vital surpurt activities "'.overinp; consultinp: 

engineering, internation~l trading c0tnpanies and fina_~cial assis­

tance, the last including credit a.rranp;ements for buyers a~d sellers 

~lus pro•!ision of insurances and financial guarantees; 

(iv) purchasing: behaviour of international organisations and governments 

vhich car, offer valuable markets to suppliers, particularly vhen •.he 

latter are medium and small firms; 

(v) the negotiation and elaboration of nev legal arrangements capable of 

adapting concepts a.•d practice to the requirements of DC exportinp; 

~ ossibilities; 

(vi) fOrtJulation of prEferential systems designed to give DC exporters 

genuine opportunities in IC market~ and, most importar.tly, to stimulate 

the grovth of int.ra-DC trade in technology; 

(vii) co-operative efforts by DCs to harness their technologiclll resources 

tovards th~ Joint production and maximum use of technologies appropriate 

to their needs and resources and to monitor the technological dev~lop­

~ents in the !Cs. 

The institutions vhich might accompl~sh these tasks are the folloving. First, an 

Internatior•al Technology Brokerage Organisation vhich sh'Juld be set up and be responsible 

for functions (i), (ii), (v) and (vi). Se=ond, an Agency for Technology Financing, Insu­

rance and Tradinp; vhich vould be directly responsible for item (iii) abo·re and vould conduct 

~1egotiations vi th relevant international 141:encies, such as the 'Jnited Natic'nsl Development 

Programme (UNDP) and IBRD, vho make subst~ntial use of technology suppliers of various 

kinds, and vould seek to encourage 1U1d direct government purchasing behaviour tovards DC 

suppliers. Third, a Third World Corporation for Advance~ in Technology vhich vould be 

responsible • or functi.;m (vii), vould be finan::ed, staffed and controlled by DCs and their 

nationals, and vould have special legal status in all countries vhere it opo.rates. It 

vould, therefore, be a genuine transnational corporation ~stablished and operated by and 

for the DCs. 

The specific financial and legal details of the establishment and cperation of these 

neJ orp:1U1isations are the proper subject of international negotiations. A successful out­

come to such aeliber~~ions during UNI!)('s Third General Conference in Nev Delhi vould 

r~oresent a decisive contribution to the technological advance of the DCs in the coming 

decade. 
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I. Ir.trodtictior' 

".'hiF ~per presents a prelir.:inary atter::pt tc describe :md a:;sess the er.:er~,1ce of 

iomes+i.<: enterprises in the 'I'hird :iorld as eyporters of capital and technoloe::r. '!'he 

evidence, ~'..ile sc;;ottered and incomplete, "0in':.s to a clear "'.:rend: the r:iore industrialized 

of the developing countries have erperienced a conside?"able ~easure of technological prc­

gTI'SS in recent years, :md have now developed the capabilit:r to generate and transfer a 

large ra~ge of industrial technologies. This has important implications for policies 

concerning technological development and transfer in developing countries. It also has 

u.ajor implications for conventional theories dealing ~jth the role of developing countries 

in the international division of innovative effort and industrial skills and their 

subsequent long-tenn comparative advar.tage in trade and production. 

. 1 h ~ 1 d . f . l/ The copious i terature on t e economir.s .:i. techno ogical innovation an dif us ions-' 

and on technology transfers to, and its absorption by developing countries Y has ignored 

the generation of technology by indigenous enterprises in poorer countries; the few 

exceptions will be noted later. The literature has, therefore, failed to rec~ize a 

nu'!lbe_· of significant changes which have occurred in recent years and which may be 

sU11111arised as follows: 

(i) A 3ignificant amount of technological change is taking ~lace in the modern 

industrial sectors of de•4loping countries, particularly in those with relatively long 

experie:ice of manufacturing and with broad-based capital-goods sectors. Such 'r.hange• 

is defined broadly. It encompasses increases in productivity and efficiency from simple 

learning by doing (which is enti~ly e:rpected), advances in the ca.pability to completP.ly 

apprai~e, design, construct and manage complex and advanced industrial processes (which 

:s less so), and a manifestation of the ability to adapt, change, improve and extend 

these technologies (which is une:rpected). Developing coun'tries are, in other words, 

increasingly able to assimilate, imitate and innovate in areas of medium to high technology. 

(ii) The nature cf technological change in developing countr)es is very different 

froir. that in indu!'trialized countries. 'l'he skills and needs on which it is based guide 

and constrict its progress: but it is progress, and it calls for ski~ls IU\d r~sources 

which are not nc•'!llally attributed to developing countries. The nature of this prog!"ess 

is disc..iesed below. 

{iii) Such progress has enabled a number of co.mtrieJ to emerge ~s 'xporters of 

technology in several fonns and to diverse a~as. This •rever.led comparative advantage• 

of developing countries calls for a rethinking of some modern trade "'.:heories which assign 

y Recant summaries and diLCUsRions of the literature may be found in David ( 1975) J 
Freeman {1974), Johnson (197~), Mansfield (1968), Parker (1174), and Rosenberg\ 1976). 

?} See, for instance, articles by Cooper and Stewart in Cooper (1973), Baranson (1969), 
various studies by UNCTAD under the general title of "Transfer of technology to 
developing countries", and surveys by Morawetz { 1974) and LaL { 1978). 
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an i=porter•s N>le to the~ in skill and technology-intensive industries. It is not 

general re'11J.irei:ients of skills and technology which increasingly detennine comparative 

ad·rantage between industriali71P.d and developing countries, but particular forns of skill 

and techno:'.ogy, based on speficic investments ir. '1 + D, organization and marketing, :.tithin 

industries (regardless of whether they are 'high' or 'low' technology in conv~ntior.al 

terms) that decide such advantage. 

(iv) The basis of con:parative advantage in technology exports b.,· devebping 

countries is threefold: the low cost ~f nighly sk~lled manpower; the suitability of the 

technology to conditions in developing countries; and the 'impackaged' nature of 

technology sales. 

( v) Technological progress occur:: within both indigenouF an~ foreign finns in 

developing coimtries (this paper is concerned only with the fonner), but it is likely that 

the nature and sti-ength of links with finns abroad negatively affects the speed, depth, 

and e:rtemal benefits of such progress in indigenous enterpriSi'!s. TNCs may be very 

effective agents of transmitting modem technology to developing countries, but strong 

ties with them (in the fonn of ownership and control) or a total technological dependence 

on them (in the fonn of continuou!' and passive licensing) can reduce the capability of 

indigenous enterprises to assimilate, improve and export certain fonns of terhnology. 

It follows from this reasonin~ that developing countries should erercise greater 

selectivity and restriction in buying foreign technology than most of them do. This 

prescription, for parti~lly 'delinking' danestic from foreign technology, especially 

in capital goods l"Ulufacture, is based on the need to protect investments in ne.·' 

inhe".'ently risky and costly activiti ·-s in infonnation creation. 

II. The Evidence 

Technology can be transir.itted across countries through a large variety of channels, 

ranging from :>C'icial technical aiC., migration, !'Cientific communi.cation and er;iorts 

of equipment to licensing, direct investment, turnkey projects, training and consultancy 

services. This paper is concerned with technolo'C' exports by indigenous enterprii;es 

in response to market forces,· and with technology in the sense of adding directly to the 

indust~ial capabilities of the host economy ~ It concentrates on the following five 

fonnn of technology erports: setting up of entire productio:1 systems (turnkey projects); 

engineering consultancy for manufacturing industry; licensing of know-how and managerial/ 

technical services; direct investment; and training schemes. Erp:>rts of ca.pi tal 

equipment, though growing in significance and sophistication, are ercluded from this 

dincussion, as a.re government ventures undertaken on a cooperative nr technical assistance 

basis with other governments, outside the market framework. 

";) Technology erports are also gr""'ing in the field of civil engineering, bP.nking, 
tourimn, but these are not considered here. 
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The bulk of in~onnation used in this :·aper is on ~ndia, and it comes from periodicals 

rather th&.i from academic studies. The main a01..rces a re the official -ekl.,y news bullet: :1 

of the government on trad"!, Economic an<4 COICllercial News (Nev Delhi) and the official 

periodicals on the public sector, Lok Ud,yog; these are not referred i;o in detail because 

of the frequence with which the,y have been used. Jha (forthcm\.ng) p-rovided invaluable 

background on Indian technological development in the public sector. For other countries, 

sources are published articles and newspaper reports, references to vhi 'h are given 

individuall,y. 

a) Tumlcez i>l'f•jects: The sale of tumltey projects b,y local enterorises in developing 

countries has gr.:lllm impressivel.,y in recent years. The main f'xporters of complete industrial 

plants seem to be India, Argentina, Brazil and llenco. Their relative importance is 

imI>Ossible to gauge with precision because of the lack o~ data, but the evidence at hand 

suggests that India is •,he most important, with Argentina some way, and the othertt much 

further, behind in terms of the number, range and sophistic-~tion of exports involved. 

Indian exports of plants in relativel.,y s:.mple industries like textiles, sugar 

processing and cement M.ve been common for some time now. .1ecent years have, however, 

witnessed the export of complete plants in sophisticated activities like large-scale 

electrical generation Y; complete automatic telephone exchanges Y; electrical transmission 

equipment; ohannaceutical plants; fertilizer plants; oil transmission, bler 1.ing and 

electronic control systems; steel plar.ts (t..;oe of these were subcontracted to India by the 

USSR); machine tool tactori.u; assembly of light two-wheelers; ane several other types of 

manufacturing plants. Both public and private sector finas are active, '!nit the former 

seem to predominate in the 'heavy• end of the business. 

The development ot turnkey activity by Indian finns has been the next logical step 

from the export of individual items of capital equipment in those industries where the 

complerl ty of new man1•.tacturing facilities makes it more economical and rational to order 

the entire plant from one supplier than to buy bits and pieces and put them together. 

The supplier then designa, makes and starts up the entire plant - clearly, the skill and 

technology required are far more adv.viced than the manufacture and export of ind~vidual 

items of equipment. }/ 

Y Bhara' Heavy Electricalf. Limited (BHELJ, a public st-c'\;or undertaking, is setting up 
generating capacity ot 544 MW in New Zealand, a 2 l' 120 MW thennal station in Libya 
(tor about 1150 Jll,, the largest Libyan contract for genel'2.tion !lwarde..:), power 
generation and distribution facilities worth 174 million in South Arabia, and so or .• 
It has the capability to execute complete h,yd.ro, thermal and even nuclear power plants, 
anr: all it1... contracts have be1tn von in open tenders against establisherl 'INCs. See 
Lok Ud,yog, Oct. 1977 and Raferty ( 1977). 

Y Indian Telephone Industries (ITI), a public sector fi:nn 1 has recently won many export 
orders, including one for two automatic ell'changes in Surinam. It is now i.bout to design 
and manufacture electronic exchanges (PABX + PAX) and sophisticated defense nor.miunica­
tion equipment. 

JI The export of sophisticated capital goods, based on local design, by indigenou11 enter­
priees of developing countries is ibelf' a remarlc&ble phenomenon which requires 
empirical and theoretical analysis, though this par'r cannot discuss it in any detail. 
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Argentina has been e:rpo1·ting turnkey plant in !lleat refrigeration, fruit proc,.,ssing, 

cotton oil ertracting, ~hip,r~rds and baking faciliti~sY, while Brazil and Mexico have 

been eyPort•ng turnkey plants for steel malci~ Much of their export has taken place 

11ithin Latin America, but the BrazHian firm Cia. Vale do Rio Doce is setting 1:.p a steel 

plan' as far away as F.gypt. 

On the evidence available, other rleveloping C<'Ulltries seetil to l ~ve little or no 

e:rports of tumkey plant~ Countries like Taiwan, Soui:h !Corea, naig Kong and Singapore, 

which have grown rapidly by exporl~ labour-intensive products rather than domestically­

designed capital goods, do have a compara"'..ive advantage in te .. :woloe;:y in the "lanufacture 

of these labour-intensive products. They e:q,loi t this advantage .aainly by 11.eaz.s of direct 

investment {see below), since they lack the i..d:.genous capital-goods production b<!.se on 

which to build up technology for the design and caistruction of complete factories {as they 

develop capital goods production, however, there is little doubt that they will enter this 

area with the same dfnamis-: that they have exhibited elsewhere}. 

b} Engineering Consultancy: The growth of the .,ize, complexity and specifi ty of 

a large number of in:\ustrial processes has made them •ccr1b1lltancy - intensive~: these 

include steel, non-ferrous metals, power generations, minine and the continuoui;-procesi. 

indu$trie: like oil, petrochemicals, chemicals, paper, and others.~ Consultants are 

essential to the evaluation, design, c~'ll!issionin& md construction of a large number 

of industries: in a sense they embody the 'pure' technclogy of setting up moder.i 

industry, choosing the technique of production, buyi!l€, i~ie capital goods and overseeing 

the construction. 

A number of indigenous engineering consultants from deve:oping cou..tries ate exporting 

their services. As the growth of consultancy skills is organically linked to experi'lnce 

of building capital goods artd "* tting up plants, the same countries that 9xport turnkey 

technology al$O leaa in exportbg consultancy technology. India, with over a h1.;;,dred 

consultancy enterpri.~~. has the widest range of 511ch services, since it possesses the 

experience, not only of operating partic•.:ier industries {which gives rise to consultancy 

specialized in those technologies}, but also of constructing a wide range of investment 

goods {which gives rise to experience of a !'amily of related t3chnologies}. Mexic.,, Brazil 

and Arg.!ntirw. follow with a more limited range of :::arvices. 

1) Katz and Ablin { 1977), p. 10-11. About 20 instances of tumlcey sales have been 
recorded. 

Diaz-Alejandro { 1977) and information provided privately. 

COl.mtries like Spain and Israel undoubtedly do, but are now advanced enough to be 
c01mhd as industrialized nations. {On Spain, see Mot'9 { 1975). CO\:.lltries like 
s. Korea are very active in tumk'9Y jobs in civil ccntruction: sue the F·inancial 
!.!!!!!• 14 March, 197P, P· 20. 

This section draws en the excellent paper by Roberta (1973). 
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".:on!"ultanc:y firr.:!" frorr. India active abroad i.tclude large private compa.ni:?s like Dastur 

=d Co. (e:r:por':ing consultancy for iron and steel to several develop.-~ and industrialized 

::ountries), Dahl!; (chemical technology), Industrial Development Consultants (general 

ccn:-:ulting), ,.nd Tata Conm.ilt: lg Engineers ( thennal power technology)!~ as well as several 

public sector consulting and manufac':uring enterprises: HMT in machine tools; ITI in 

telecommmications; National Industrial Development Corpontion, NIDC, in chemicals, 

diesel engine plants, machine tools, pumps, food processing, mining machinery, textiles, 

pape:- and industrial plannir,g and forecasting, selling to developed as well as developing 

countriesY; Engineers India Ltd., in fertilizer, petroleum and chemical industries, 

singly and in e;ollaboration with TNCs (like Kellogg of the U.S. and Progetti of Italy) from 

developed countries; Rail India Technical and Economic Services Limited, RITES, in railway 

technology; Metallurgical and Engineering Consultants Ltd., MEC<li, in metall .rgical 

technology, which is providing services to several f'oreign enterprises, including Altos 

Romos de Mexico, itself a technology exporter. Ap~rt from manufacturing, Indian consult~ng 

finns are also exporting services in hotel management, civil works, construction of dams, 

townships and airports, and in feasibility studies and project designs of' all sorts. 

Mexico has a we ll-knOlfll independent consul ting fil"lll, Bufete Industrial, for general 

industrial services, as well as a public secto~ finn, ~. speciaiising in petroleum 

t~chnology. The Brazilian state-owned PETROBRAS also sells petroleum technology; its 

SCllDCYl'ECNICA sells general consulting services. There are other consulting organizations 

of indigenous origin in countries like Argentina exporting manufacturing know-how, but 

lack of data prevents the citing of specific examples (Diaz-Alejandro (1977) mentions 

Arp;entinis.n consulting firms, along vi th Mexican and Brazilian ones, as operatinp; a.broad 

in Latin America). 

In general, therefore, India seems to lead in the f"ield of exportiw engineering­

consul tancy. Its fil"llls span an enol'!llous range cZ technologies and serve an impressive 

collection of countries, including some developed ones like Italy, West Gennall,JC, Hungary 

or the U.K.; they subcontract from established TNCs certain jobs they can perfonn !"ore 

chea;JlY; and they :ieI' •e as vehicle.: fc.r exporting know-how and capital goods de•1e loped 

and produced in '.i.ndia. 

c) Licensing and Other Services: There is little evidence on the sale of pate"~~ 

and trademarkn abroad by developing countries. It is possible that s~ inaustrial 

processes de·reloped by local enterprises in developin,e: ro~.i;ries have been sold as such 

to other countries in retuin for fees or royalties, but the incidence of this seems to 

be rather low. The sale of brand""fl&lll8s must, for obvious Masons, be e·1en more limited. 

The reason for this may lie in the natu?" of developing countries' comparative 

advantage. The techJ,.,logy that these export is the result not of major innovations in 

]/ !!£!!, 3 April, 1976, and info:nnation supplied privately. 

y ibid., 19 June, 1976. Roberts ( 1973) notes that NIDC "offers services to a wide range 
of induetries largely based on the implementation of technologies developed in India". 
{p. 53). 
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products or processes, but of imitating, adapting or improving on known technologies: 

their advantage thus lies in their accumulated experience and the low cost of the people 

who possess it. It is an advantage which is difficult to embody in a saleable design, 

patent or blueprint {t~ough this ma,y change as their improvement become more distinct). 

As for the export o:· 1111Ula89rial and technical services {the transfer of disembodied 

know-how), there is some ~vidence that this is taking place on a growing scale~ Managerial 

services are exported b,y he.tel chains from India, for instance, while mrr h'ls recently 

agreed to send 1,500 technicians to Liilya to help operate a machine tool factory. Indian 

Ra.ilva,.ys has provided techri.icians to a number of countries in Africa, while Indian steel 

companies have provided personnel to Iran. It is very lilceiy that similar exports talce 

place within Latin America. 

d) Direct Investment: This is one aspect of technology exports by developing 

countries - "Third World 'l'lfCs" - which has attracted some attention in recent work:!/. 

Some data on direct investments by deHloping countries - but, especially for Asia, father 

incomplete - are presented in the statistical appe~dix. 

Table ~ in the appendix '!hows Latin American parent companiea and affiliates in the 

region in 1976. Argenti.M. seems to lead the field in Latin America in terms of the number 

of affiliates abraad (69), though the figures do not ~ifferentiate between investments 

made abroad b,y indigenous enterprises and by affiliates ,if TNCs. Colombia, Mexico, Brazil 

and Pen also have 15 or more foreign affiliates. The ma: n recipient of foreig1 investment, 

by number of affiliates, is Ecuador, followed at a considerable distance by Brazil. 

Appendir Tablf' '- shows stocks of foreign investment by Latin American TNCs. The main 

recipients by value of intra-regional investment are B1azn, t:,..lombia and Ecuador. The 

role of taY. havens like Panama and 'Netherlands Antilles is curious: they seem to export 

enormous sums of capital,l'ld.nly to Brazil, but this is clearly simply a channelling of 

funds through them by enterprises from developed countries. The Latin American firms that 

go transnatic.na.l seem to specialize in consumer prcx!..cts requiring low- to medium-level 

technology, like electrical products, food products and mete.l products. 

In Asia, (Table 3), Hong Kmg seems to be the major investor abroad, and Indonesia 

the major recipient of Third Wo~ld capital. The Philippines, Singapore and South Korea 

also invest in excess of S100 m. each abroad - again, the precise final origin of t?'.a 

invutments is not diecemible. Part of these may be from TNCs from developed countriea, 

but part of them are clearly from local enterprises: Hong Kong textile firms have, for 

Ou~side the enterpri •, framework, of course, aucb technology is bein,; •exported' 
on a maRsive scale b7 migration. 

See Diaz-A •,ejandro ( 1977) on Latin America, Lecraw ( 1977) on Indian finns in 
Thailand, and Wells(1977) ::Jr\ the internationalization of firms from developing 
countries in general. The U.'N. Centre on 'l'lfCs (1978) has collected some data 
on direct investment nows between developing countries, which are reproduced 
in an Appendix to this paper • 
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instance, gone to ether countries to enlarge their access to Europe under the General 

Scheme of Preferences (which alloc.ates quotas by country). A large number of Singapore 

finns operate in ll!alaysia to serve the local Chinese c~unity by making noodles and pickles, 

as well as operating small engineering works and textile factories. Y Some Korean firms 

have even applied to Portugal for pennission to set up an electronics plant there. Y 
A:; with Latin American firms, these transnationals seem to specialize in small-scale 

o~rations using well-diffused technology. 

India is not a major direct fo . .iestor in terms of the value of its ca:;>ital abroad, 

though Table 3 understates its a::tivity because i-t: ereludes Indian investments in Mal&,7sia, 

its major host co-mtry. India had, by mid-1976, 134 direct investi.nts abroad, of which 

64 were already in operat~on and the rest were undf')r construction. 'l'he largest number ( 36) 

were in Malaysia; the rest were scattered through Asia, Africa and even s:ne in developed 

c0W1tries (for oil engines, hardboard, asbesto•, cement and ma&netic wires). 'l'here is 

apparently also a wholly-owned RMT asset11bly plant for machine tools in Luxembourg, and 

a number of private Indian enterprises are actively exploring the possibility of investing 

in the Irish Fepublic. In general, India restricts its foreign investors to small minority 

positions, and to contributing their equity in the form of equis-nt and machinery from 

India.¥. The fonner ~111irement rr.a:y account for the apparently small value of flawl' of 

capital from Inciia. 

The industries in which Indian }irivate .Jector investments are made abroad range from 

relative~ simple :Jnao; like terliles, flour mills, soft drinks, foundries and tanneries, 

to relatively complex ones like integrated palm oil erlraction, steel products, paper 

products, diese 1 engines, pharma.....1utie3ls, :rubber products, light electrical equipment, 

auto C0111ponents and so on: the technol?gY used is "mature" l.'ld the s~ale of operations 

generally small. The public sector firm !!MT 11.lla also entered into joint venture agreeir.ents 

abroad to i;roduce various types of machine tools ahroad; the most recent insta."'lce being 

an &gi'eement with the Kenyan Industrial ..i.nd COl'..iercial Develo;:iment CorporationY.' It will 

not be at all surprising that other large public firms, now involved in exporting products, 

technology and personnd, also get involved in equity participation abroad. This would 

repre8'lnt the entry of "Third World TNCs" into a ditrtinctly highor level of skills and 

technology. 

The tendency so far tu.a been, as represented hy Wells (197'{~ and Lecraw (1977), to 

regard Third World TNCa as specialising in •-ture' or 'low' technology 1 B111&ll-11cale 

production and 'law' mari:et1ng (i.e. little product-differentatian, competition by prices 

rather than by a1i'lertiaing) activities. While this is true of the majority of cases, 

See Lall (forthcoming) 

Infcrmation supplied privately. 

Large business hou11e11 in India are preaaing for a relaxation of this restrict.ion, 
in view of their growing technological capabi1' ty and the country' 11 large foreign 
exchange reserves. See Ecan<>111ic and Political Weekly, 1 Indii. ae Capital Exporter', 
17 Dec. 1977, P• 2078-80. 

y Reported in The Financial Times, 14 July 1978 1 p. 4. 
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then: is a risk of associatin6 these enterprises too genPrally with rather low le~rels of 

skills, si~ple prc:wiucts ani out-dated technology. The technology u~d is certainly 

•:nature' in al~ost all cases, but the levels of complexity and skill ir.volved in manu­

facturing operations :nay be quite high. Furthennore, some Third iiorld TN6s are starting 

to enter capital goods industries •,;here e'rtremely compleY techniques, large scales and 

the ability to keep pace with innovation, are required. There are li~itations to their 

present capabilities, as will be noted below, but these should be more clearly defined 

than they are a't present, and they will change over time. 

e) Training ProgTa!!!!l!es: The only infonnation available or. technology transfers by 

training schemes comes from India, where a large variety of activities is under way by 

private and public enterprises to help other developing countries. <Me of two training 

centres in Singapore is run by Tata's, a private enterprise. The govemment-oimed Central 

Machine Tools has helped to set up a meta::. woricing research institute in Iran as well as 

providing training facilities for I1"lDian engineers in India. The Na'tional Industrial 

Development Corporation is setting up industrial estates ~ G~; it is equipping 

a Technical '!'raining Institute in Malaysia; and it has helped Iran to set up Technolog, 

an engineering consulting enterprise. Hindustan Machine Tools is establishing an advanced 

training centre in Iraq and planning Pn industrial estate to service a machine tool factory 

in Iran. Besides this, there is a constant e.rohange of personnel between enterprises and 

technology institutions of India and other developing countries. 

The uport of know-how to set up training centres is the provision of technology to 

absorb techn .. l•>gy: its importance is so obvious as not to require further emphasis. 

However, it is the ability of developing countries to provide this sort of technology that 

is worth remarking upon. Until now, such technology has been practically monopolised by 

the industrialized world. 

This concludes the survey of the evidence. To summarise, then, nearly every country 

which has reached a certain stage of industrial development exports BOGie fon11 of te::hnology. 

There are, however, noteworth,y differ-ences between the exporters. (a) Small economies 

which have followed liberal trading policies and achieved high growth rates in exports 

of simple manufactured products (South East Asia) mainly export small-scale, relatively 

mature techr.ology feor the manufacture of consumer goods, mainly in the form of direct 

investment. (b} Large egonomies which have f~llowed protectionist import-substitution 

policies but liberal policies on direct investment by TNCe (the big Latin American countri.,.s) 

export technology by means of direct investment in sectors where local industry fiourishea 

(Argentina being outstanding by virtue of the strength of its indigenou11 enterprise), but 

not in those high-skill area11 where 'l'NCs are predominant. They export relatively 11 ttle 

technology in comple% and high-11kill induetries by tunllcey job• or coneultancy - the main 

e%cepti:ms are complex industrie11 where the et&te h&11 played an active manufacturing rolit. 

: o) 1'.ndia, with highly protectioniet policiee towards :import• of good11, technolao and 

foreign investment, combined with a heavy emphaeill on the development of local enterprise 

and d011M111tic 11cience and techn<"logy, seem11 to be in a oategor;y of its oim. It export• 
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lON to -dium · ~chnology, for tM! l!W'tifacture of consumer, intennediate and light capital 

goods, by 1:1eans of di !"ect ::.:ivestment ( tilough lack of foreign exchange has kept this channel 

constric·,~J till recently); it also exports 'technology of much greate?' complexity and 

skill, often in direct canpetition with establi~hed 'lll~~. by means of turn.ltey projects ~-!id 

ccnsul tancy services. 

It ma,y be noted that in mC'st ~ses technology exports have grown to cmplement exports 

of manufactured products. ?or products of relatively simple technology, tecbr.ology has 

t:enerally been exported by means of direct in'V9S"tment, often in collaboration with local 

importers 1 to forestall threats to established maricets !/. As products move up the skill/ 

technoloa scale, technology exports .>ecur more to promote sales of 11roducer goods than ';a 

prote::t established marltcts for consumer goods. In some cases, however, where a great deal 

of broad industrial expertise has bee'I. built up (Dastur's of India), technology sales -.,y­

be unrelated to aales of products from the bCICle country, and may even displace them if the 

teclmoloa ·mpplier sOlll'Ces i·.c parchases on a world-wide basis (i.e. the experience 

accumulated through indigenous industrialimtion may be saleaule, even if the final product 

is not). 

Since nearly all technology e:rports b,y developing CO'.mtries have been based on 'minor' 

or imitative technological activit7, the initial input o~· uchnolog,y has had to come from 

the industrialized countries. For foreign-owned or controlled enterprises, this has 

generall7 come in the form of direct tran.1fers of designs, capital goods, patents and lmow­

how from their parent companies. For locally-owned or controlled ente!'prises (including 

'joint ventures' with equal participaticn by foreign and local enterprises) the ir>.put ha:1 

come in the form of licensing (with the technology supplier active17 assistinb in the 

initial transfer) or imitation (with the local enterprise 'going it alone 1 fY. This 

section is onl1' concerned wi';h locall,Y-controlled enterprises: and here the role of 

licensini? and foreign technology transfer has, a,t least till n<lllf 1 been much more significant 

than that of imitation. Once the initial transfer of licensed technology has tUcen place, 

of course, the enterprises have had to devote considerable effort to assimilating, adapting 

and reproducing it at home and, later, abroad. This process, and the limits on the 

comp le xi ty, novelt7 and maricet-orientation of the technology e:rpo?'ted, are consid:!l'ed in 

more detail below. At this point it may only be sugge<Jted that two 'actors seem equally 

crucial in building up technology exports - the initial transfer fr<m abroad (usuall7 by 

licensing or joint ventures) and the subsequent aBBimilation and ad.A~. Given these, 

the competi 1.ive edp of develop'.ng CO\Dltey enterprises lies in the much l011er cost of their 

skilled manpower which can effect technology transfer to other Third World cO\Dltries. 

See Lecraw (1977) and Wells (1977). 
For the proceBB of technology assimilation by Japan in the pre-Second War perind, 
and the interplay between importation, adaptation and (suosequentl,r) innovation see 
tlfC'l'AD ( 1978). 
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Howewr, the more process of importing technology, without the technological base t\> 

assimilate it, will not lead to l.x:al to:chnological development; and local technological 

eff,,rt, without a measure of foreign input, may be wasteful and unproductive. '"'he rorrect 

policy balance will be discuss6d in the final seLtion. 

III. The !Jature of Developing Countries' Technological 

Capabilities 

This secticn provides some tentative explanaticns of the growth and pattern of 

technological exports by developing countries. Such a task should ideally be undertaken 

after a thorough and detailed examination has been mad& of technological change within 

the enterprises that develop from being technology importers to being expol"U!'S. Cle!lrly, 

technology exportsare only the tip of the iceberg of innovative activity that is taking 

place in newly industria1.ising countries. Given the evidence available, however, and the 

relative paucity of studies of innovation in developing countries ~ we must ped'orce 

rely on casual empiricism and ad ~ theorizing. 

There are severe problems i.rlherent in the measurelllt!nt and precise definition of 

technological change, which have been amply discussed in the literature~ an.I which are not 

relevant to the purpose in hand. Taking the evidence m techno1.ogy exports as valid proof 

of a great deal of successful technological activity, what we are cmcemed with here is: 

how 'innovative' is this activity? WMt skills and other inputs does it require? What 

determines its pace? 

Developing countries are clearly imitators and adapters of technology, not major 

ir.novators, and even as imitators they have been among the d.ggards rather than leaders. 

This does not, however, imply that t.achnical progress does not take place among the 

laggards. On the contraey, there are, given the initial foreign impetus in th9 form of 

new techniques, several types of change that occur, which oan be represented by various 

types of'leaming' processes. These ma,y be grouped into elementary, intermediate and 

advanced stages, each with two sub-categories. 

1. Elementarz: a. Simple 'leaming by doing', whereby an imported technology is unr,hanged, 

but its utilization is made mm"8 efficient simply through the experience of workers. 

b. 'Leaming by &Mpting', whereby small changes are made within a ·plant to a given 

technology by sh.lp-fioor technicians, manaprs and engineers, to raise µrod.uctivity within 

a given technology, or to adapt the product to particular needs. Both types of elementaey 

leaming may occur, given a certain level of skills, in eveey sot"\ ot indu11trial activity~ 

The major exceptions !I.re Jha (torthcoaiing) and Katz (various). 

See Mianstield {1968} and 'Dlvid (1975). 

The Mccnd sort ot •e\ementaey• leaming may also require a great deal ot 
technologically directed activity (as IC&tz (various) has noted), ir. contrast to 
simple 'leaming by doing' which occurs almost naturally with the accretion ot 
eX}'.i41rience. It 1a tenied 'eleaientaey• only bacauee it takes place within the 
given cunterl ot an imported technology and dcea not cover the design ot the 
ter.hnology itaelt. 
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regardless of forei«n or local 011J1ership. 

2. lnte:nnediate: a. 'Leaming by design' 1 whereby imported equipment and processes are 

replicated, and knc,.lledge is gained by design engineers and capital-.quii-nt manufact-.i.rers 

of industrial processes. A move from elementar-J to intermediate stages clearly requires 

the establis~nt of an .ndigenous capital goods industry. 

b. 'Leaming by improved design', the nert step in the design of equipment, where 

productivity raising changes (albeit of a 1minor1 nature) are made, or the equii:-nt is 

scaled down, adapted to use local raw materials or to operate in local condi'tions and with 

given operating and maintenance skills. Here design engineers generally need the help of a 

separate ~departi.ut. This step requires a greater degree of local autonCJlllY and 

control over the process of basic design of capital good&. 

3. Advanced: a. 1 Leaming by setting up complete production s,ystems' 1 whereby the 

ability is acquired, not just to produce items of equipment, but to engineer and tailor 

entire factoriee or plants to specific needs. At th:i.s stagf', the industry acquires the 

capacity to provide consultanc1 services and undertake turnkey jobs. This stage requires 

a great deal of accumulated experience in using and reproducing particular technolc.gies 

or families of technologies, based or. manufacturing and c!esigning capital goods. 

b. •Leaming by innovation', whereby the R + D department or a sepRrate research 

institution, extends into basic research and developme~t, and is able to offe~ new 

p~ocesses or new products, or both. This 'basic' R + D may be of a different order of 

Jll&8Ditude from 'basic' R + D don& in advanced countries, since it may not be on ~he 

frontiers of new technology. However, it may still lead to processes (as has happened, 

say for chemical products) or new product.a, which are different from those first imported 

into the country. This final stage requires not only an advanced and diversified level 

of manufacturing, but a substantial research effort and high scientific skills. 

This three-fold categorisation of 'minor' technological progress helps to illustrate 

the compleJ' and diverse nature of current technological activity in developing countries. 

There are different levels of'innovativeness' involV8d, rising in skill and manufacturing 

requirements with each stage. Different developing countries have, according to their 

strategi•s nnd sizes, gone up to different levels: India has gone the whole w93, with 

several enormous indepencl.ent laboratories scattered through the country engaged in 'be.sic' 

R + D, and with an e~j)aDding emphasis on in-house derign and development facilities in 

man,y manufacturing enterprises. Other countries have gone less far, with most stopping 

at (o:- even before} the elementary level, and some larger ones going somewhat f'urther 

in particular industries (note that we are talking of indigenous enterprises only). ~ 

learning is alw93s going on, almost by definition, but the capability to uport tectmology 

only comes when the enterprise has 'leamt' a particular saleable skill, which others 

do not posse1111 or which it can offer more cheaply than others. 
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Different form~ of tech'lology exports may re'JUire diffe!"ent types and levels of 

technological 1 learnir.g• by the enterpri~ co:1cerned, and different r-tages of industrial 

development in the eC'AlOlllJ' where it originates. For an econOlll,Y with no local capital goods 

production in the relevant activity, technology exports lllBJ' be based up<lll 6lementar,y 

learning whicr. gives the capability to put t~ther, and efficiently {and cheaply) manage, 

a 1 packagc' bA.sed on i111ported capital goods and conrultancy s.ervices. In the main, such 

eYports will take the form of direct inves+'llent for the ~roduction of standardized consumer 

goods and 'mature' inte:nnediate good.s.v.' !'.'l e:rceptima.l cases, however, they may also take 

the fonn of consultancy services in a particular activity based on long eYperience of a 

given industry. Ft:- an econOlll,Y which does possess a capital goods base in tt.? sectcr 

concerned, tech-.ology e71>orts may require elementar,y learning by the axportilig enterprise 

where it i:!:, 88&in by direct investll!tint, producing standardized consumer or intennediate 

goods abr.:ie.d~ They may, however, require intemediate and advanced learning where exports 

take the form of direct investment for the production of capital goods, or of turnkey jobs, 

~onsulta.t1cy and other servic~s for the setting up, and running, of diverse or campl~x 

production systems. The more dive·"Sified and highly skilled the content of technology 

erports by a ('ountey, the more developed are its capital goods sectors, and the longer 

its erperience with different forms of industrial a...:tivity, likely to oe. Furthermore, 

the success of technology exports will depe:ld, not only on 'technological learning'narrowly 

defined, but also on the success of the enterprise in correctly organizing its intel'Tl&l 

structure and coupling research, 1118JlafJerial, financial and marlceting activities ~ 

~ • role of the capital g<Y is sector in generating, diffusing and stimulating 

technc1lcgical progres:· has b .n emphasesed since the writings of Jf.arx by several scholars, 

mo! .. ~ recently by Rosenberg ( t976) and Stewart ( 1976). Clearly, only local <-<lpi tal goods 

can ~new techniques generated locally, and only they can transmit new techniques 

across industries. Ir. their absence, only sa:all adaptations can be made to imported 

production processes. The skills l"llquired for technical learning here are of engineering 

and design rather than those of science. Jllinor inno;rations in machiner,y ma.king se,.ms to 

be based on practical engin'lering e7J>8rience in designing new equipment. Science-based 

innovation becomes llignificant if major innovations - completely new products and processes 

- are envisaged. ThlB requires more sophio:lticated and e7J>8nsiw R + D facilities, much 

larger scale, 111Uch more risk-bearing ability and a much longer 'llaiting period, than deve­

loping countries can {and should)afford. Howewr, the line between minor and m..jor 

innovation is hard to draw, and cowitries like India may well be able to contribute same 
41 

major innovations in the foreseeable tuture. J 

!/ 
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This is illustrated by IA'crav, 1977 and Wells, 1977. 
For an analysis or the significan~ relationship betveen elementary technological acti­
vity (adaptation, 'trouble-shooting', higher process productivity, all vithin b given 
technology) and c011111odity exports ~n Argentina, see Katz, 1974. 

ll Thia i~ discussed for industrialised countries by Freeman, 1974 and for the case of a 
large selection of Indian public sector enterprises by Jha (forthcoming). 

~/ The indeoendent science in-titut.inn• in Indi~ ·~""' tn h~•· cont~ihut""" littl• hv v~~ 
of ~seful industrial technol~gy - the bulk of the contributions has co~~ ·rom manufac­
turing enterprises. Whether this is due tc lack of necessary links (Cooper, 1974) 
betveen science and production, or simply a longer 'learnin'-' curve is ~ifficult to 
say. Also see Prahalad, 1977. 
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In sum, the development o!' indift~ous technological capability is dependent upO'I. the 

following: the length of operience with industrial activity; the capability of the 

economy to assimilate t?chnology {which is a function partly of the availability of skilled 

work foree and partly of experience itself); the c-.-ganizational and managerial capabilities 

of the fim!.' concerned; the existence of a capital goods sector {which depends largely 

on the size of the econOlllY and the sort of industrialization stratea pursued); and the 

technological policy followed by the government. We have already remarked on the first 

four factors; let u:i; tum now to the last cne. 

The evidence preser.ted in the tJrevious section seemed to indicate that different 

policies pursued by develop:ng countries had produced differsnt patterns of comparative 

advantage in technoloa erports. Thus, even given large intemal markets, rela'tl wely 

developed industrial sectors and reserves of skilled manpower, certain countries had not 

revealed a c0111petitive ability in exporting indigenOl13 technoloa as diverse or complex 

as others. This difference lll8J' be traced to the protection and p1'0ll?otion given to the 

orocess or learning at differerit levels by the governments concerned, in particular to the 

protection and promotion of le'lrning withi •. locally-contro!.led enterprises vis a vis the 

import of technology thl'OUl!;h direct investment by TNCs. 

Countries which have pemitted a free infiow of technology by rneans of roreiga­

controlled affiliates have not erported technology of the diversity and complexity shown 

by those that have followed a deliberate policy of protecting the learning process in 

locally-controlled enterprises. India has, for instance, reached a considerably higher 

le••el of Jophisticati~ in technology exports than Ilrazil, mainly because the former has 

fostered the absorption of technoloa l-;• local firms, forced them to develop their own 

designs and protected the development of local in-house B + D facHitiea, while l!razH 

has done little along these lines in its capital goods industries • .!/ Interestingly enough, 

:i.n Brazil itself (and in Mexico), where the gOvtJmment has stepped in by setting up state­

c.wned enterprises (as in petroleum) or by providing state assistance (as in steel), local 

enterprhes hAve developed the capability to sell technology abroad. 

The heavy electrical equipment industry provides atother interesting case in point. 

The perfonnance of Bharat Heavy Electricals Limited (BHEL) has alread,y been noted above: 

it has become a technology exporte-r of world cla11s, not able to compete in thos largest 

projects, b'".it certainly a worthy '9lltrant into the next level or competition. In Brazil, 

on the other hand, where a thriving indigenous sector existed in the 1950s, T!rCs have 

made such enormous inroad£ into the 'high' technology heavy equipment section of the 

A d•tail•d and perceptive analysis of the Brazilian capital goods industry by Erber 
( 1978) wr;y clearly demonstrates how 'the lack of protec 'ion and promotion on indigenous 
design led to a decline in Brezilian technological capabili t,y, and to a loss of market 
•haft to TWCs. It is also Ual,y that pormitting looal 1nterpri•s to maintain a 
passiw dependence on foreign liceneed tsohnology will aleo not develop arq looal 
oapabilit71 a IDOJ'.'8 fol"'let'lll polio7 on dewloping and using local teohnolOQ ..... to 
be l"lquird. lvidence of this for some mall Andean countriH ii prorided b7 Jf,ytelka 
(1978). In India, b7 contrast, ~..ale oyoe (vartou) and Jba (fertho011iq} shaw bow 

I 
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industry th.J.t domestic entel'prises have practi::ally been wiped off the map.Y Lack: of 

official protection and technologir'l SUT'lport, and preda~ory pricing policies and takeovers 

by 'IWCs, haw combined to limit local technological capability tc> the elementary level 

(implementing basic desi~s supplied from abroad), while in India this capability has 

dewloped to the level of providing large turnkey jobs and oonsultancy in internoitional 

markets. 

It is not difficult to understand the need fo-:- official protectiun and prcmotion of 

technological develo'O'".ant. Leaming at the elementary levels is, given a certain 

capability, inherent to the production process, regardless of who owns the facilities. 

Any progress to higher levels, towever, requires the fostering of indigenous technological 

leaming activity in capital goods industries which go beyond implementing imported designs, 

and which require :-eplicating facilities, expertise and skills already in existence a.broad. 

Local dP.sign and research activities involve, in other wordc, considerable l.!aming c.3st:;; 

and they also entail a certain element of risk and dela,y. Enterprises ONDed by 'l'NCs or 

directly dependent on them for skill-intensive basic design and development work in c~pital 

goods production are unlikely to undertake these risks, ddays and costs: given the 

availability of established and proven capabilities abroad, the private assessmer:t of 

investing in further developing indigenous technology is lilcely to be negative. A similar 

assessment lll8J' also be made by locally-c:ntrolled enterprises. Thus, a policy of 

technological generation n.ust incorporate measures not only for the local prod11ction of 

capital goods, but also for fostering local design, subsidising and cajolift6 expenditure 

on design and development, and providing, where necessary, back>-up in te:rPs of scientific 

infrastrocture. 

Even given all the right ccndiUons for technology generation, however, tr.e pace 

and limits of successful technological leaming will differ !rem industry to industry. 

Developing countries' comparative advantage is greatest: where leaming involves the design 

of discrete items rather than of continuous processes. when the tec~iques involved are 

not subject to rapid change; when the skills required are based on production/design 

activity m.ther than on 11cience-based R + D; when the COlllll'!rcial application of technology 

does not d<!pend on large-scale marketing and promotiOI abilities Y(the acquisition of 

marketing know-how seems to involve a longer leaming process, and even more inve11tment, 

technological capability was built up in various enterprises (and not in some others) 
by the policy of attracting highl,y-skilled (often !o~ign traine~) engineers, setting 
up substantial R + D departments, diversifying the product range, entering export 
markets and rationalising the organisational structure. Impi"8asionistic evidence 
shows a marked relationaship between the setting up of R + D activities, in particular, 
and entry, after a brief lag, into thfl technology .,xport market. 

For a desci,tion of the Brazilian experience see Epstein and Mir<N (1977), and for 
a mo1 general analysis of 'lWCa in the electrical equipment industry see Newfanner 
(1978). 
This is wh,y moat exports of high technology by de'l.eloping countries have taken place 
on !l tender basis, to 'infc..mecl' bu,yerc who are not as awayed by b11md names as the 
ordinary ou11tomer. 
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than production technology); whom minimum efficient scale ~oes not entail very long 

production runs or very large orders; and when the technology can be subjected ~o 

adaptations, scaling-down, or simplification, to suit ~he conditions of developing countries. 

These conditions indicate, very roughly, the areas in which learning is Hkely to be most 

successful in the initial stages of entry into world technology markets. In later stagP.s, 

however, the advantage of developing countries may change and expand: the process is so 

dynamic, and evidence so limitdd·, that it is difficult to forecai:t with any pretence to 

accurancy. 

Under present circumstances, nevertheless, these consideratioo.s point to an evolving 

division of tect-.nological work beU..een nations whereb,v the more j_ndustriali:red of the 

developing countries, given their cost advantages and experience, increasingly undertake 

tran~fers to otr.er developing countries cf technologies which are intensive in ~ types 

of 'high' sk;lls. These technologies may well be able to meet substantial portions of the 

needs of t~ese newly industrialising countries. The) can also enter developed co~tries 

to ,erform costly skilled jobs where their cheap manpower can provide a massiV'>. advantage 

(e.g. engineering consultancy in certain industries, •software' component~ of various 

te~hnologies, project construction management, detailed design work). 

High technology firmi; in the industrialized countries can participate in •he techno­

~ Jgical progress of developing countries in one or both o~ two ways - subcon,racting 

ce1-ta.in skill-based activities to Third ~orld technology firms, or establishing affiliates 

in developing countries i:o diI'l'!ctly exploit their pool of low cost, e:q>ertenced and 

skilled manpower. There are si~s that both these courses are being adopted,.!/ but th~v 
are, S\S is noted below, likely to follow upon, rather than lead, ::.ocal technc.logical 

progress. 

IV. Costs and Benefits 

A. This section starts by considering the situation for the technologY-eYporting 

countries. 

The benefits of building up an indigenous technological c~pability which is inte .... 

nationally competitive are numerous. There is the earning of foreign e7change resulting 

directly from technology expor':s, and indirectly from the stimulation of eirports of 

Dastur' s of In<iia, fl"'C' in1<tance, has 1mdertaken engineerinp, conaul tancier. in 
developed countries 1 ~e W. Germany, as has the NIDC in It~ly !llld the U.K. 
A t:o" foreign tranimat. ?nals are establisMng research la.b,,ratories in the more 
acl:anced developint, countries lilce Brazil, Egypt, and InJia mainly in the food 
p :"OCeesing and pha:maceutical industries. However, thir. ae&m tc be more to meet 
Lpec .fie local needs that to exploit cheaper scient.ific manpower. Till nov tnere 
is !ittle indication that head-office based design and development functions are 
being !'fllocated in developing c01.U1triea. 
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capital goods, services and intermediate products over the longer ""11)} There is 

establi!"hment of an international :reputation and winning of goodwill, and there is the 

experience p.ined of foreign oper&tions and skill accUDr.xlat<?d by tackling unfamiliar tasks, 

all of which add cumulatively to export competitiveness. But these are, like the exports 

themselves, just the tip of the iceberg of the benefits f'rom technological advance 

internally. The development of an independent capability to assimilate, adapt and improve 

on technology is such a ma3or step fo:rward in the progress of industrialization that its 

benefits are difficult to assess quantitatively or even to describe with precision. 

They range from the building ..ip of a scientific and technical infrastructure capable d. 

rationalisi~ and redueing the cost of technology imports and of producing more 1 o:.ppropriate• 

technology ~ the setting up of ancillary and small subcontracting industrie!" ~ the better 

use of local raw materials and the creation of new skills, to less tangi1Jle but equally 

important benefits resulting from a strt"llger sense of self-reliance and cmfidence. 

However, the ~ of striking out on a serious policy of technology generation shoult! 

not be underestimated. There are enonnous diNct expenses involved in setting up a 

scientific infrastructure, and the Indian experience does not - so far at least - ~eem to 

justify the es •ablishment of large laboratories divorced from the proouction enterprises. 

A considerable amatmt of progress can, however, be made by in-house design, research and 

development expenditures in manufacturing enterpriE'!S without resourse to external 

scientific establishments. The direct costs of promoting technological activity in manu­

facturing units, especially when the catmtry possesses large llUll!ber of trained engineers, 

are unlikely to be high. The indirect costs may, however, be considerable. The essential 

period of learning - with its inherent costs ir. te:nns of lost output, r;.1stakes made, low 

quality, high prices, delays in reaching efficiency frontiers - before a technological 

capability is built up in painful. 1'he pangs diminish after a '~chnological take-off' 

occurs, but the first stages inevitably involve inefficiencies of various sorts. 

In this context it should be noted that, where a developing catmtry possesses the 

basic requirements for creating technology locally, the benefits are likely to be greater 

by l lCalising technological development in indigenous rather than foreign enterprises. 

Affi ~ iates of TNCs may be able to provide very modem and compleir technology much faster 

and more efficiently than a local imitator can. The very nature of their technological 

links abroac!, however, necessarily reduces the extent of learning locally. An econom,y 

y 

)/ 

Such exports enjoy the great advantage that they are not in the category of labour­
intensive goods where protectionism is rampant in developed countries, and lfhere 
import-substitu.tion efforts are likely to come first in other develop~ng countries. 

Some evidence on this point is provided for technology exports by means of direct 
investment by Indian fi:nns in Thailand, by Leora.If ( 1977). 

The promotion of local ancillaries ii documented for the Indian caae by Subramanian 
( 1976) and by the various special reports on l'ublic enterprises published in Lok t!d,yo_g. 
On the Japaneae experience see Watanabe (1971) and tliCTAD (1978). 
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which remain~ dependent on foreig't ,,ources for the bulk of its technological activity 

rerr.ain!" ;~capable of generatine a certain a~ount of loca: technological capability which 

recent e' eri~nce prove:; to be well within its long-tenn cOl!!parative advant~. There is 

a strone case for confining dept::oilence on foreign technolo;;y to activities where local 

technology i~ incapable of keeping up with science-based or very rapidly adv:mcing 

technology .•.broad. 

It is, of course, possi~le that 'llJCs themsel,,.,s can help to reduce the con~triction 

placed by ter.imological dependence, by establiGhing R + D facilities in developing countries, 

employing nationals and producing products and processes suitable to their conditions. As 

noted above, this has already started to happen, but its scope is bound to be fairly 

limited and it can serve only to complement local effor-.;s, not to replace them • ..!/ The 

broad-based and basic know-hww which i~ needed for technological development in industry 

as a whole cannot be prorided by foreign laboratories - it is e:rperience which only local 

efforts ca"! genenote. Jl!oreover, local enterprise can probably ensure a broader diffusion 

of innovat~ ons, and stronger linkages with domestic manufacturers, than "i:"esearch offshoots 

of TNCs. The contribution of foreign establishment is, paradoxically, likely to be greater 

the more advanced is local technological prowess, in th( sense that a more experienced 

indigenous sector is likely to attract the relocation by 'INCs of more complex and more 

basic R + D activities. 

Tl>e contrast between TNC affiliates and local establishments should not, however, be 

drawn too sharply. The;-e is a variety of ini.~nnediate positions between wholly-owned 

foreign subsidiaries, on the one hand, and wholly-local enterprises, on the other. Some 

of these 111ay prove satisfactory, indeed the most affective, vehicles of local technolog~cal 

activity: a locally-controlled joint venture may, for instance, be able to engage in 

significant indigenous technological activity whil~ drawing upon its foreign partner 

for assistance in exceptionally difficult pr. blems and for access to technological 

infonnation from industrialized countries. Others may not be so beneficial: a foreign­

controlled joint venture may not, for instance, be willing to shift basic design and 

development work from its established centres to a developing country, or even a locall3-

controlled finn may not wi!".h ttl invest in lor.al R + D. This is an area where generali7.ations, 

are extremely difficult, not only because of the anecdotal nature of available infonnation, 

but also because of the inherently unpredictable individual factor - different entre-

preneurs in identical situations wish to retain different degrees of dependence t!f foreign 

tec~.1ology. It seems reasonable to argue, nevertheless, that official policies can 

successfully be adopted which, on balance, draw forth a greater degree of indigenous 

technological effort, and these would tend to favour the maximum possible degree of local 

control compatible with access to foreign technology. Y 

')} Foreign R + D can stimulate local innove.tion by 'fallout' eff..tcts; but it may also 
retard it by attracting the best personnel ~~ picking up promising findings. 

y This point is made with reference to the Andean Pact countries by Mytelka ( 1978). 
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The issue of correct policies will be dii:cussed further below. 

B. Let us now tum to the technology-importing countrjes. 

The benefits of importing technology from other developing ct'Wltries aris~ from 

its lower cost, gt"eater appropriateness to local conditians, or both. The cost element 

is likely to predominate in sophisticated techn~logies where there is little adaptability 

but where the input of skilled manpower is very large, as wi i:h design and consultancy work. 

A number of firms from advance~ countries (npecially the U.K.) have admitted their un­

competi tivene.;s in some fields of standard engineering consultancy by handing over, losing 

or sub-contracting jobs to Indian firms. The significantly lower cost of Third World 

consultan~s fuelled allegatia&s by countries like Saudi Arabia that Western c.xitrac-f:ors 

"~~ 'ri~ing them off' by submitting grossly infiateci bids • .!/ 

The appropriateness element is likely to be mor-. important in turnkey jobs and direct 

investments. Facilities provided by devel:>pinE' countries are likely to be of smaller 

oi:timum scale, use more labour-intensive tec!:-niques, be better suited to supply conditions 

in developing countries, be more responsive tc demands for exporting, for local control 

and local training, and produce goods more adapted to popular needs, than those provided 

by the industrialized countries.~ 'l'"ne experience gained by developing c;runtries in 

assimilating fc.:-ign technology can provide them with a significant edge in transferring 

the same technology to another country as compared with the original supplier. Take the 

wf!ll-known examp~e, documented by Baranso.1 (1967), of the Cunnins diesel engine plant in 

India. Baranson's study, -::onducted in the P.arly stages of assimilating the technology, 

came to rather pessimistic conclusions about domestic t3chnological and local-supply 

capabilities. Indeed, his dee :ription, of the requirements for succAssful diesel engine 

manufacture made it sound unlikely that a developing countr.r c01·.i.d eH• .. •mdertake it 

efficiently. ~ Yet within a decade the inefficient technology importer had •umea into an 

efficient exporter: the same Indian firm is now oper-~ting affiliates abroad tr, make di~sel 

See "India ready for more Saudi contracts", Financial Times, Lori·,;.on, 1 March, 1977. 

For an analysis of Indian firms as compared to large TNCs P4id wholly local finns in 
Thailand, see Lecraw ( 1977). He finds that Third World 'fNCs not only used more appro­
priate technologies, but also had higher cai>&eity utilisation rates{ achieved higher 
profits and refnvested a larger .iortion of their profits (pp. 455-61· 

''For elrample, in the manufacture of a diesel engine for commercial trucks, tl'.ere are 
a~proxiniately 750 parts ranging from cylinder blocks to fuel injector pins. In the 
United States, close to 200 plants supply materials, raw castings, forgings, components, 
and parts to the diesel engine manufacturers. To produce these parts, as many as 
300 different materials are required, each with narrow standards on physjcal and 
chemical characteristics am. hapes or fim.shes. Over 10,000 seperate manufacturing 
P.'teps ·M J'C''"'''l"lli to conwrt -.;lterials and castings into finished parts for a 
single model •••• (To build diesel engines) 6 to 10 volumes (3,CNO to 4,000 pages) 
containing materials standt>rds and manufacturing specifications are required. 
There are approxim:.tely 145 technical specifications, engineering information 
items, testing methods and engine-rebui. i standards; 67 opecial manutacturing 
methods; 439 materials standards, 240 process standards; and 25 ~alva.se procedure 
standards for rejected parts." B&ranson (1969) pp. 29-31. 



I 
L_ 
.. 

engines. ~o doubt it~ accwnulated learning nas enablf'd it to transfer the technology at 

lower co~t (to both parties) than had been incurred in the first instance, and than woul-1 

have beea incurred if the original TNC had m'l.de the second transfer. 

The ertra ~ of buying technology from a developing country rather than an 

industrialised one arise preci~ly from getting small-scale 'appropriate' technology. 

There may be the out-dated nat-a~ of technology, lower quality of output, lower export 

potential and smaller financial and technological capabilities of the supplier. How 

irr.portant and widespread these costa are cannot be assessed now, but, since developing 

country exports are not (with a few notable e:rceptions like offshore assembly of electronic 

components) in high R + D, rapid-change, export-based prcducts in any case, Y these are 

unlikely to be ver'J high. Eristin~ data, for instance Lecraw ( 1977), .io not indicate that 

low quality is a problem with technology exported by Third ftorld TNCs. 

There are also the potential indirect costs of a new fo~ of technological deJl"ndence, 

of getting pre-digested, adapted technology which can inhibit comparabl,. efforts :ocally. 

This is a real problem. The an.3Wer to it lies in correct technological policies wi t1.i!'l 

each developing country. In so far as a significant element of such policies lies in 

1unpackaging' foreign technology and promoting local training, enterprises f"rcm other 

developing countries have shown themselves much more willing ·to get •unpackaged', and to 

provide training and support to l')C'al efforts, than the established 'l!JCs. In f ct, a 

nwnber of tranRaCtions have started as export sales, a"ld have developed into turnkey 

projects and into joint ventu_"es at the request of the buyer: the exact opposite of the 

real 'IWCs, w!-.ich have come in with a high!;• profitable package of technol"~cal and other 

ad•ranta..,oes which they have, naturally, been reluctanct to dismantle. Y 

Thiii is not to argue that as Third World enterprises gain in she, spread and 

reputation, they will necessarily remain better •corporate citizens' than the 'l!JCs of the 

industrialized countries. It is possible that they may also resort to transfer pricing, 

market allocation, monopolistic pricing or local technology-inhibiting practices which 

are feared in the operations of the traditional technology suppliers. Two points should, 

however, be noted in tMs context. First, many of the undesirable practices associated 

with the established 'IWCs are based precisely upoo the po!:session of a profitable 

monopolistic 1 ,>ackage 1 (of capital, organization, brand names, patents, skills, R + D, and 

the like): since Third World technology a11ppliers possess mainly specific skills and not 

Thet<11 are notable ell'cept• .:ms, however, apart from the obvious cases of te.rtile 
factories set up to take advantage of C:SP. Kirloskar's of India have set up a 
(jobt venture) electric rnotor plant in Mala,ysia which started exporting to 
S.E. Asian countries, Australia and New Zealand within 3 years of starting 
~roduction. Furthennore, some Third World investments in developed countries 
(especially Europe) are being 1~dertaken precisely in order to export (to the EEC). 

For a longer d~.scussion ee,. Lall an-! Streeten ( 1977). 

1 
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a larger 'package', the,y ~. by their very position use monopolistic practices to the 

e:..tent that industrialised country finns can. Second, there may be greater moral and 

political pressures on Third World technology sellers to be sensitive to nee~s for local 

control, local technology cre.tion and increased eYports on the part of ~'cipient countries.!,( 

A longer-term strategy shoulc aim to reinforce and perpetuate these pressures to ensure 

that the unfortuna.te frictions that have arisen from past TNC operation are not experienced 

~in. 

In sum, thel'(.;ore, the purchase of technology from developing countries seems to offer 

considerable economic benefits. It also offers benefits of a broader sort. In the 

conterl of present negotiations on the New International Economic Order, where the building 

up of a c0111Don bargaining position and awareness of interdependence by the developing 

countries is of prime importance, the growth of intra-Third World trade in technology is 

of obvious significance. It contributes to greater independe.ace of 'l'hird World countries 

as a group, strengthens their position in bu;ying technology and, most importantly, leads 

to a more ac~eptable division of effort (and hopefully more fnli tful co-operation) between 

established and emerging industrialisers. 

V. New Mechanisms for International Co-operation 

It should be clear that the growth of export!': of technology by developing countries, 

in all its fonns, 1s an emerging phenomenor:. of great significance for both the 'l'hird and 

the industrial1zed worlds. This phenomenon should be further investigated and the 

hypothe'3es advanced above should be tested and evaluated en the be.sis of more broadly­

based evidence. 'l'he evidence at hand, nevertheless, suggests strongly that some developing 

countries can become major suppliers of technology to other such cour.tries, and can in­

creasingly participate in certain forms of technological activity in the highly industria­

lised countries. These trends need positive policy mechanisms at the national and inter­

national levels to strengthen, direet and spread their benefits. 

National measures to strengtken technological capabilities in 111Pnufacturing industry 

cannot be considered at any length here. The1'8 are several broad areas of policy ma.king 

involved, ranging from educational and science structures, the setting up of basic R+D 

institutions and the promotion of in-houee R+D in manufacturing establishments to broad 

industrial strategy, the control of direct investments and technology imports, and the 

dJnamics of industrial innovation in the industrialized countries. Clearly, some of these 

depend on social, political and economic factors much broader than the issue· of promoting 

technological progress. Nevertheless, the keen interest shown by several of the more 

industrialized developing countries in controlling foreign ~~chnology inflows, promoting 

domestic industry and fo:nnulating comprehensive tech!:.~1e7plans bears witness to the 

need felt for achieving ~ ~~auure of tecnnological independence. 

1/ See Wells (1977) • 
.J 
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It has been ar~.ied in thi!' p;lper that the creation of indigenous technologica. 

capability, being inherently a slow and costly leaniing process based on a specific experienc~ 

of =nufacturing ar-tivity, cannot be left tc 'free' market forces. Three types of govenunent 

intervention may be re'lUired: 

- to provide the establishment of manufacturing capacity locally, incorporating 

(where feasible) a capital goods sector; 

- to provide local control or ownership of manufacturing enterprises, and to limit 

investments under the control of 'lWCs from industrialized countries to areas where local 

technological capability cannot compete; and 

- to stimulate local investments in design, adaptation and innovation activity, to 

promote the use of indigenously developed technology and to reduce, where possible, a passive 

dependence on foreign technological activity where this can be undertaken locally. 

Every type of govemment intervention entails costs as well as benefits, and the 

literature is replete with analyses of the inl'fficiencies created by excessive 'self­

reliant• industrialhation. A technologioal development i-olicy must, therefore, try to 

strike a careful be.lance between: 

- promoting domestic industrialization on a wide frmt and the risk of setting up 

unviable industries; 

- protecting local enterprises against foreign entry and setting up inefficient, 

stagnant monopolies; 

- promoting local technology and cutting the country off from acceB& to advances 

abroad, or wasting scarce resources in 'reinventiJlg the wheel'; and 

- creating a d,ynamic technological infrastructure and setting up scientific institutions 

which are isolated from the production structure, or which produce technology that is 

incapable of competing intemationally. 

The best instrument for achieving such balance can onl:r be discovered after further 

research and trial-and-error. Even if the validity of fostering "infant technological 

capabilitY" al'g\lllent is accepted, it tllA¥ well be that subsidies are more efficient tools 

than iirotection apin•t imports and foreign investments. Past experience of Japan, and 

more recently of India, suggest, that a judicious CCllllbinatior. of the two is probably 

requiNd, but a deeper stud,y of teci1nological failures and successes in these and other 

countriH is needed before a clearer picture emerpa. What dou seem apparent now is, 

however, that a number of seemingly inefficient enterprises set up in the heyd&y of import­

BUb11tituticn policies are now tuming out to be highl7 competitive exporters of modem 

technologys the lencth.Y period• or prntected production were perhapa onl,y the protracted 
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costs of 'learning'. These costs need to be reduced, certainly, but the fashionable 

wholesale candemna.tian of import substitution needs some rethinking. 

Let us tum nc-A to mechanisms for international co-operation, noting again that this 

oaper concentrates an exports of tecl".nolegy which take place in response to market forces. 

International co-operation to set up mul.tinational e11terpri!'es (i.e. jointly owned bJ' 
different countries) and to engage in co-operative R+D are considered elsewhere. 

International co-operation can be considered separately for South-South co-operation 

and North-South co-operation. 

South-South Co-operation: The aims ef South-South co-operatir.n promoting technology 

and capital transi'er between developing countries is fourfold: 

- first, to manmise the now of such transfers by providing information and incentive 

and reducing barriers; 

- 1ncond, to accord preferential treatment to intra-south ~ec!~ology nows vis a vis 

North-South flows; 

- third, to ensure that the transfer takes place without restrictive, monopolistic 

or exploitative practices; and 

- fi.Ba.lly, to ensure that the tranr.fer accompanies indigenous efforts on the recipient's 

part to develop its own technological capability. 

Since the present discussion focusses on marlc:et-governed technology flows, the main 

measures for promoting them must come from national policies. Thus, the exporting countries 

may Ret up prcmoti on centres at home as .tell as in the importing marlc:ets to inform both 

parties of the ~echnologies that are needed and available, of the terms, specifications, 

costs, and so on involved. The importing countries can implement a more liberal policy 

on te...:hnology and capital inflows from other developing countries, and,more importantly, 

give special consid,..raticn to awarding contracts to Third World suppliers when their termR 1 

quality a.id deliveries a:M comparable to those of industrialhed country suppliers. 

The chief co-operative mechanim that can provide South-South techno'l.ogy flows is an 

infonnati.m and advisory centre that actively collects data on technological capabHi tie'J, 

certifies their quality and provides these, w!th appropriate inducements (like financial 

assistance), to ~chnology importing countries - a sort of International Technoloq 

Brokerap System (ITBS). The nded for an !TBS arises from the high costs to national 

govenunents in developing C.JUntries of doing such information provision and collection 

individually. The traditional information links on technology have run strongly North 

to South, and the establillhment of M effective horizontal link will be an arduous and 

complex task, which individw·. exporting countries will f:.nd extremely expensive to unde~ 

take for all their potential marlcete. An ITBS scheme will clearly enjoy enormous economies 

of scale, ee;ecially if it is ba.eed on a pool of accumulated experience of needs and 

capabilities as in tlfIDO. The feasibility a.~d benefits of such a scheme 11111.1' be 

-1 
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illustrated by an enmple: tll'I!Xl has recently acted as the agent for selling an Indian 

l'l:ulti-purpose pharmaceutical plant to Cuba.!/ ~orma.l market channels could never have 

effected thi5 ~.ale, despite its technical and economic merits, Nhile the inforl!lation no-nnally 

collected by UNIDO activities pi OV1ded an effective 11n?ans of coa:mtmication and co-open; ~ion. 

The strengthening and erlension of such activities by lJHDO, tmde_· a fonial JTBS, would 

clearly be of enonnou" benefit to developing countries in ccroperative ventures, where 

their differing specializations C'Ul be ' ied productively. 

As far as safeguards against monopolistic practices ·oy Third world technology e7J>orters 

are concerned, what is n"eded is a Code of Cond•.ict along the lines of the code developed 

by t!JCTAD for technology transfers from the industrhH 7ed c0tmtries. This Code would 

need to be negotiated and agrr.e:d between tt:e group of technology-:rporting and -im~orting 

countries, and its implementation may be made legally binding, or left to the offices of 

the !TBS. The establishment of codes raises a host of difficult legal issues that deserve 

separate consideration, but these cannot be examined in detail here. 

North-South Co-operation: There are two issues whi~h arise as far as the development 

and export of Third World technology is concerned: 

- first, the acceptance and co-operation of the North of indigenous technological 

development po~icies by develo?ing countries; and 

- second, the implementation of measures to facilitate technology imports by the North 

from the South. 

The acceptance and co-operation of the !forth in the efforts of the South to develop 

local technology can take several !onns, ~sed mainly on national 111.1asures: The provision 

of t.schnical assistance the granting of incentives to TlfCs which take minority positions 

in joint ventures with local enterprises in developing countrie3, the granting of incentive;.; 

to the establishment of R+D facilities in developing countrie3, the training of engineers 

and scientists in industrial establishments, and so on. There seems Ii ttle scope for ccr 

operative mechanisms here, except in the broader sphere of scientific exchange. 

The facilitation of technology imports by the Worth from the South does require special 

co-operative action, for the same reasons that it does in the South: remnval of barriers 

to the operations of Third World technology exporters and provisim of infonnation. In the 

latter case it can take place under the auspices of the :TBS, Nhich can help to establish 

conta.:ts Ni th technoloa buyers in industriali1Atd countries, to set up promotion centres 

in the major industrialized countries, and to promote co-operation among different nonsul­

tana.,y organizat1ms from the Third World. As noted earlier, sOlllfl established 'l!fCs have been 

sub-contracting parts of their technological work to fi:nnit from developing c0tmtries. There 

ia no reat.on wh,y auch a divis:i.on of labour cannot be extended to firms within the Third 

World 1n exports ~o industrialized countriu. 

y flirtt.ermo':'9 1 Mveral of Daatur'• overNH eteel consultancies originated in contracts 
awarded b,Y tlfIDO. 

1' 
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Since the succes!1 of technological sales often depends cruciall,y on the seller's main­

tainir.g clo!'e contacts with buyers, developing countries should try to maintain offices 'lr 

links with the major inGU!.'trial centres in the industrialittd countries. Again, there 

are enomous economies to developing countries in centrali:dng these efforts, and the ITBS 

can serve thii; f'Unction by establishing linki; with the appropriate firms, ministries and 

trade associations. Once the viability and econoiny of l!laey Third '4orld firms is established, 

this function will become much easier: it is the initial stages of providing information, 

assessing needs and breaking dOlm barrierc a."ld suspicions that will be difficult. The sale 

of .._echnolcgical services to t.he indu!'trialized world ii.» .. already started, however, and 

the:;e difficulties do not look as great as they may have done a few yedrs ago. 

In '.'U.'11, therefore, the major nf!W mechaniSlll that is needed intematianally in this 

con tot is an Intematianal Technology Brokerage System. The institution which already 

has relevant eJrperience, and which is best suited t.:> ur.dertake this task, is tllIOO. This 

agency should set up a data bank on the technological capabilities of developing countries, 

and should actively promote the sale of their technology to other developing and to 

indu~trialized nations. 
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'!'able 1: Latin Americ3?t oarent companies :uid their affiliates 
in the region, ~976 

Location of affiliate Location 

Country Number Percentage 1'U111ber 
of total 

A rgen';ina ••••••••• 2 '·2 69 
'9olivia ..•••••.... 14 8.2 2 
Brazil ............ 26 15.3 15 
Color.:bid ••••••••••• 14 A.2 21 
Cost.-i 'liea ........ 5 2.9 3 

Cuba ......•....... o.6 2 
Chi'.1.e ............. 3 1.7 12 

Ecuador ........... 55 32.3 4 
El Salvador ....... o.6 2 
Dominican Republic. 2 1.2 

Guatemala ••.•••••• o.6 2 
Guyana ············ 
Honduras ••••••••••• 2 2.4 

Jamaica ........... 4 2.4 3 
'Mexico ............ 3 1.7 19 

Nicaragua ......... 2 1. 2 2 

Panama ••.••...•... 2 1.2 

'Pa.mgu.ay •••••••••• 4 2.4 3 
Peru .••.•.••...... 7 4.1 16 

Trinidad and Tobago o.6 

Uruguay .......•••• 9 5.3 2 

Venezuela ..•..••.. E 3.5 21 

Binational ••••••••• 4 2.4 

Total ........ 170 100.0 203 

~s United Nation• Centre on Transnational Curporatione, 
( 1978), P• 231. 

:~l"e 
.,, ~ 

of ~rent company 

Percen~ 
of total 

34.0 
1.0 

7.4 
10.3 

1.5 

1.0 

5.9 
2.0 
1.0 

0.5 
1.0 

0.5 
0.5 
1.5 
9.4 
1.0 

o.s 
1.4 
7.9 

0.5 
1.0 

10.3 

100.0 
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Table 2: Intra-regional direct investment etoclc, LAtin A."llerica, by hont co•mtry ana by r.ountry 
ot origin, 1971 and latest available year 

(Ji'illions of dollarn) 

Hont countries 

countrin or Ar1§ntina 'Brasil Cflfle Colombia - --Eouador _____ Jie-vfoo-·-v;n;;;ae~ 
origin _ _ 1 14-- ~971 1976 1ffl 1971 1975 1971 11$76 1ffi"" 1470 1474 

Argentina •••••••••••••••••••••• - 7.5 ~3.3 0,1 0,1 O,q - 4,5 5,3 ,,, 11,2 

Brasil ••••••••••••••••••••••••• 9.1 - - 5,2 0.4 2.0 - 4,4 7,2 1,1) 

0,1 

Cola11bia ••••••••••••••••••••••• 0.9 - - - - - 2.7 7,q 

3 •eYico ••••••••••••••••••••••••• 1.0 2.6 6.9 5._ 1,4 7,5 - 4,0 

8 0.3 o.8 - 1,4 

0rugu.a3 •••••••••••••••••••••••• 2.2 a.3 i2.o - 4,6 4,7 

Venesuela •••••••••••••••••••••• 0.1 4.2 9.0 1. 7 10,5 19,3 3,4 10,3 

Latin American Free Trade Area .. _ - - 1,0 - 0,3 0.3 - - 3,5 
Bub-total •••••••••••••••• 14.2 22.6 42.2 13,1 17,7 35,6 8,1 32,5 21,4 6,7 ?1,5 

Panama......................... 80.6 80.1 275,0 ... 36,4 53,7 ... 4,0 119,3 

Be nuda .••••••••••••••••••••••• 12.2 39,0 ... 0.7 1,0 

Netherlands Antilles ••••••••••• 75.2 192.0 ... 13,4 20.2 

'Baha.aa.e • • • • • • • • • • • • • • • • • • • • • • • • 21,7 66,o ... 13,7 10,0 

Other J9.0 ... 1,2 J.9 
Total .•••••••••.•••••••••• 211.8 653.2 ... 83. 1 124,4 . .. 36. 5 

~: United Nations Centre on Transnational r.orporationn, ( 1978), p.246, 

.. , 
~ 
rJ .. 
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'!'abl" 3: Intra-regional direct investment stcck, ~Asia, 
by host and origin, 1976 

Host c..JUntey or territory 

Ori~n Thailand~ Indonesia Philippines 

P.ala.:rsia .•............. 5.0 42.7 

Hong Kong ............. 10.9 728.3 14.2 

India •.••............•. 2.4 19-4 

Philippines ............ 0.9 272. ~ 

Sinp,apore .....•........ 2.2 115.6 

Korea, 'lepublic or ..... 107.4 

Tha'.land .•........•.... 
Other Asian develo~ing 

cOlllltries .......•...• 22.1 102.9 ~-1 

.rapan ..•••.•..•........ 74.5 1.216.6 124.2 

5ouree: United ~rations Centre on Trar.snational Corporations, 
(1978), p.247. 

""ap:e 217 

Hong Kong 

3.4 

13.4 

29. 7 

I·J 
56.8 

~ '!'he data for Hon~ Kong, the Philippines and Thailand refer to assets as reported 
in the !lource:: li!:ted above; the data for Indonesia refer to approved projects 
a~ of 1976. 

El 1975. 
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