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This volume presents some of the background material for the study Industry 2000 -
New Persvectives published by UNIDO as ID/CONF.L/3 (Vienna 1979) for the Third General
Conference of UNIDO at New Delhi, India, 21 January - 8 February 1980.

The volume contains &n overview of the subject area by the UNIDO secretariat, as
vell as some selected consultants' papers. For the latter papers the respectiv: authors
bear full resmonsibility for the opinic- < expressed as well as for the materiel presented.
The publication of a consultant paper must not be taken as indicating support cr agreement,
tacit or otherwise, with its content or form by UNIDO or its secretariat. It is hoped,
hovever, that the nublication of this documentation will make a contribution towards the

understanding of problems connected with the .ndustrialisation of developing countries.
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CHAPTER 1: INTRQDUCTION

The concensus of thought emerging during the post-war decades as a result of inter-
national dfscussions on devel >pment issues is articulated by the chapters of the New
Intermational Economic Order (NIEO) and the United Nations second develorment decade.
These documents recognise the pivotal role that technologyl/ has played, plays and will
play in eny industrialised (IC) or developing country (Dc)g/. As is generally beginning
to be known and accepted, achieving technological autonomy in developing countries is
perceived to be an explicit policy objective for international action. Whether develoyping
countries foilow new paths through a collective self-reliance policy or try simply to
modi fy traditional channels through which "classical suppliers” have transferred the
industrialised countries' technology, their eventual end will necessarily .ave to be
directed at achieving results which may be integrated in the philesophy expressed in the
Lima target. Its achievement will certainly depend on the speed, nature and sustenance
of the technological changes “hat take place within the boundaries of the developing
countries and/or among themselves, along with an industrial transformation within the
South. Recent experience shuws that the traditional flows of technology to developing
countries have proved to be a failure ’» closing the technological gap that exists:and
differentiates industrialised from developing countries. This gap is incessantly
widening; therefore, the need for abandoning or altering traditional instruments of
technology transfer is being felt. There is substantial ground to believe that either
the detection or creation of new channels for the develoving countries' acquisiction of
technology is more than a mere alternative: it is a pre-requisite to development. It is
evident that the present technological picture does not reflect the new international
technological order that would be optimal for the developing countries. A different world
technological framework is imperative. Notwithstanding, the establishment of this new
order will occur progressively once the technological needs of the devrloping countries
have bheen identified by their decision-makers. HNo matter how DCs try to reduce their
technological lag through export promotion, import substituting industrialisation or
self-reliance strategy, the final decision should always remain within the boundaries
of the country frcinz this dilemm:i. Vurious complementary strains and positions expressed
in internatioral debates have been highlighted in the following pages in order to
gystematically 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, they

1/ By technology, ve mean the variety of instruments, crganisational forms, and
kncw-hov which enhance or have enhanced the productive capacities of economies.

2/ See, for instance, ¥World Plan of Action for the Application of Science and Technology
to Development, United Nations 1971; General Assembly resoiutions 3362 (S-VII) and
3517 (X00X), the Lima Plan Declaration and Plan of Action on Industrial Development
and Co-operstion, 1975; The Buenos Aires Plan of Action, 1978; and resolutions,

recommendations and decisions adopted at the fifth session, Manila, 7 May - 3 June 17 .y,
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attempt to synthecize these concepts and provide a consistency in direction with analysis

and policies recommended in UNCTAD V in Manila and UN Conference on Science and

Technology (UNCSTD) in Vienna {(both in 1$79), and eventually in UNIDO III in New Delhi in

1980.5/ The proposals made in the last section of this paper have been conceived in the

light of current realities and future prospects so that a more harmonious and just world !
based on a commmity of international interest may be within the reach of future

generations. Proposals are directed at restructuring the present international order

through policies tha® will hopefully strengthen the internal capabilities of Southern

countries,

1/ Specifically, see UNIDO ID/WG.301/k and the associated documentation of the Expert
Group Meeting on Technological Development and Self-Reliance in Developing Countries,
Vienna, June 1979. Also, directly relevant to this context are the submission to
UNCTAD V, TD/238, Towards the Technclogical Transformstion of the Third World, and
TD/238/Supp. 1, Technology Planning in Developing Countries, Manila, May 1979



?

are

CHAPTE® 2: TDENTIFICATION, DISCUSSIOX ANy EVALUATICN OF ISSUES

2.1 The Need for Technology Strategies

With the develomment o” *he market system, and srecifically market economies based
on industrial production, the creatiun and diffusion of technology have become vart of
comercial transactions. Those vho create technology and diffuse it enhance, on the
one hand, the know-how which is potentially in perfectly elas‘ic supply (it is infinitely
rerlicable) for society as a whole; but, on the hand, the incentives to enhancing
technology have primarily been private profit calculations. The conflict between social
and private valustion has been resclved thus far in fevour of technology creators and
suppliers, by meintaining the technology market in a monopolistic structure. Restrictions
allowing for the private appropriation of know-hov are used to maintain quasi-rents for
nroducers; this point is widely recognised &s a central problem by analysts and policy-
nakers alike.

that is less frequently realised, though, is the social role played by the producers
of technology in creating and circumscribing future production and consumption possibilities,
often in the absence of current price data on end products. This aspect of the creatio:
of technology endcws suppliers with an autonomous role in relation to current economic
transactions. This constitutes minimal case for social regulatory mechanisms for the

1/

creation of technology.=

The evolution of the industrial market economiecs from relatively dispersed national
spaces to an integrated glorsl economy has accentuated problems of monopoly and economic
autonomy in technology production. The birth and growth of Transnational Corporations
(TNCs) as the major global diffusors{if not the creators of technology) have centralisea
puver to apportion global technology stocks over geopolitical spaces and to direct the
the flows of future global technological invovation. This has enhanced both the needs

1/ See Freeman, C., The Economics of Industrial Innovation, 19Th, pp. 302-303. The author

recognises the complexity of the problem in his concluding comments: "In theory arain
the competitive market mechanism ought to be able to nerform this function automatically.
put it has been argued that the market place mechanism, which theoretically was suuvposed
to ensure correspondence betwee'. consumer wishes and supply, no longer performs this
function adequately, if it ever did so in some sectors. This means that increasingly
the political mechanism must restore the lost consumer sovereignty which the autonomous
market m:chanism can no longer assure. It might have been expected that socialist
societies would have been alLle to make social innovations, which would link the

public R + D system more closely to consumer needs. But the evidence available does
not Jjustify this conclusion, possibly because they have been poor countries

attempting to industrialise rapidly, and in the case of the Soviet Union and China,

to compete militarily with other sveat powvers”. While ve cannot go further into the
problem at this stage, the citation substantiates the prese=nt emphasis on the intimate
connection between technology and political processes.



for irnstitutions vhich make social rolicy and created differentials irn capacities for

nolicy-enfor:ing pover. It is difficult enough to conceptualise and devise adeguate

national regulatory mechanisms, but >ven more so at the level of intermational insti-

tutions. The problems just mentioned would be of little consequence, had it not been !
for the widely recognised analysis that Transnational Corporate Organisation is unsuitable

for equalising economic differentials {at best) or it even accentuates inequalities

betwveen countries and peoples (at vorst).y

W¥hile technology is critical t» industrialisation, the specific part vhich it has
come to play is that of an instrument of pover in the industrial system. Technology is
in no sense a neutral entity which, wvhenever supnlied, will automatically lead to eco-
nomic improvements for everyone. On the contrary, it embodies the objectives of cne or
the other economic entity, and its use has the potential to exclude or curtail the
interests of others. Policies towards technology cannot themselves be anodine or
neutral; they must fully recognise that technology, if it is to ralise its unfulfilled
rromise, will only do so vhen those groups wveanting to use it have a clear conception of
vhat ends they hope to achieve. In such a context, technology may be able to contribute
to a form of industrialisation capable of alleviating poverty and simultaneously pro-
viding the vital opportunities for greater partjcipation of people in the decision-

2

making processes which affect their own lives.=

In the context of economic development, the relationships between technology and
industrialisation have more dimensions than the aquantitative increase in production and
consumption possibilities. The composition of productive capacities and consumption
goods has particular ramifications on the extent of welfare and waste generated by
industrialising economies. In addition, the centralisation of technology-generating
capacities and the giobal market system pose specific problems for the dynamics of DC
technological development. They emanate from a host of factors, associated with the
recomposition of output and changes in relevant technology frontiers, and which have
resulted in a debilitaticn of their capacities to acquire and enhance their indigenous
technological cepacities. Thus the process of technological change has, for DCs,
necessarily to be viewed in terms of their relationships with the vorld market system.

1/ The argument is best fnrmulated by Fymer, ., The 'ultinational Corporation and the law
of Uneven Development. 1972, n. S2: "It is not technology which created inequality;
rather it is organisation that imposez a ritual fudicial asymmetry on the use of intrin-
sically symmetrical means of communicatinns and arbitrarily creates unequal capacities
to initiate and terminate exchange, to store and retrieve information, and to deterrine
the extent of the exchange and terms of the discussion. Just as colonial powers in the
past linked each point in the hinterland to the metrorolis and inhibited lateral commu-
nications, preventing the growth of independent centres of decision-making and creati-
vity, multinational corporations (backed by state powers) centralise control by imposing
a hierarchical system.” ,

2’/ Cee page (9.



There are thre= feasible naths by which DCs can atiempt industrialisation. Their
i=plications for technological development need to he depicted, since each path imposes
necessary constraints for the strategy to be sustained. Again, at the risk of repetition,
it must be stressed that these are "pure cases” in an analytic sense and will not be
found as neat trelectories in the real world. In fact, it is more probable to fin¢ two
or more strategies co-existing within specific countries, as more or less coherent
polic, guides for individual sectors or grouns of sectors. The implications of the three

strategies for tecnnological develoovment then, could be:

Strategy 1 (Export Promotion): to sustain the export of manufactures it is necessary

for the DC to attempt to attain the existing global technology frontier in the exporting
sector. The scquisitior of technology can be embodied (in terms of plant, know-how and
capital equipment) end rackaged in foreign investment, cr unpackaged, i.e. introduced
by domestic entrepreneurs. To achieve the position of leadership or near leadership in
the export market, the eventual objective would be to acquire indigenous know-how and
equipment to innovate in the production and marketing of the exportable manufactured
item(s). This would result in, of course, achieving independent and dynamic comparative

advantage in the field of activity.

Strategy 2 (Import Substituting Industrialisation): to be at or near the werld

technology frontier, but the imperatives towards attaining this level would be weaker
than the first case, depending on the extent to vhich fiscal or other protective measures
will be able to protect the sector(s, in question from competitive imports. Fowever, to
minimise waste of resources and reduce any relative inefficiencies, an attainment of

vorld frontier technolopy within a relatively brief period ought to be a goal.

Strategy 2 (Production for Domestic Needs): The objective would be to serve mass

markets in the economy. In view of the income distributional profile of DC economies
and of consumption needs, this strategy almost inevitably implies the orientation of
production towards basic needs. The technological and economic distances betwveen IC and
DC mass markets preclude IC technologies or existing world frontiers from being extremely
relevant in this context. MNere the technological choice would be to use ingredients of
IC aad domestic know-howv to refashion productive facilities to produce basic goods at
prices and in quantities appropriate to local income distributicrn and market size, re-

spectively.

Each industrialisatiou strategy implies a particular type of acquisition or production
of technology, of conscious action. Hence the argument for implementing national
technology strategies. Like economic planning, technology planning is envisaged to be
in the public domain, insofar as it will require the exercise and co-ordination of
social decision-making.



At arother level, the broader effects of international flows; of technology on IC
econories have been the subject of pucr concern and coniroversy. These elfects may te

frouved under three hesdings:

(.. The resource inputs of IC technologies are ill-aiapted to the

possibilities and potentialities of ICs.

(ii! Despite the growth of overall -.acome, ineaqualities in income
distribution have been acceniuated because IC technalogies
have been introduced.

(iii) IC technologies have often been introduced in order to produce
IC mass consumption goods, and to sell them via IC advertising
and marketing systems. Consequently, deleterious effects in
terms of the needs of the malority of the populations of DCs
have been produced by the choices, prices and appropriateness

of vhat is produced.

The controversy has yielded it least one Tonclusion: tae necessity of selectivity
of relations and conditions under which these relations are established betveen DCs
and world markets, specifically DCs and TNCs.

In summary, then, it is recognised that national and international attempts shoula
be made to readjust the distribution of technology stocks. This readjustment showd
consider both the quantitative and qualitative aspects of technologies. The rest of the
paper indicates the possible scope and objJectives of nationel technology strategies,
revievs potentials and current constraints in the international economy, evaluates
existing internstional mechanisms for technological co-operation and proposes new ones

based on criteria discussed under preceeding points.

2.2 The Elements of Technology Strategies

2.2.1 Identification of National Technology Requirements

A strategy begins with the capability to identify the technological requirements
of an economy. This, in turn, is necessarily related to two critical and essentially
political variables: (i) the groups that undertake the identification and have the
pover to enforce finding; and (ii) these groups' objectives.

The above statement is both simple and complex., It is simple in that, wvere the
political groups to remain ill-defined, it would not be possible to talk of any dominant
strategy but rather of confusing conflicts and alliances among different strategies,
vhose resolution would be impossible to foretell. It is complex because in practice
conflict and contradiction frequently prevail. More specifically, foreign controllers
of technology will employ the technologies which best fit their global concepts of
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raximising benefits. Larger dorestic firms and often even state enterprises in developing
countries will, because of the sectors in vhick they operate and because their managers

are products of the technolcgical culture of the industrialised countries, utilise foreign
technology vithout full consideration of the impacts on ithe domestic econo-,y.L/
Smaller domestic producers, often with very little direct contact with the international
system, may well continue to utilise technologies which have been developed in terrs of
local resources and potentialities. In this criss-cross of groups and interests, to

speak of a "national technology strategy” may simply be a way of obfuscating rather then

clarifying issues.

Yet for all this there seems little escaping the necessity of identifying vhat a
country requires. Until now, experience in many developning countries seems to suggest
that the interests of foreign technology holders, large domestic industrialists, the
state bureaucracy, state enterprises, and various vrofessional groups have received
are furthered most by the kinds of technology introduced. These groups have supported
additional imports cf moderm technologies discriniuat:}ng against domestic technological
2

capacities, potentials and consumption requirements.~

Thase choices of specific technologies have been unsystematic and uncoordinated.
The development of social technology strategies require different political imperatives.
Whether such strategies contribute to "development”, i.d. improving mass living standards
is, howvever, snother question. The argument here assumed that the groups holding pover
really seek to attack the fundamental problems of poverty. Admittedly this assumption
has been justified in only a small number of countries and periods Juring the past few

deccdes.

Any such search process must be fraught with difficulties. PFour dimensions of the
process would seem to be critical: First, a clear understanding snd documentation of the
resources, material and human, currently and potentially available in the economy; 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
the real needs of the majority of the population are rarely revealed through current
market mechanisms; thirl, a listing of the available technology, both domestic and

1/ See page 69.

2/ There are at least three reasons vhy the decision-making of any groups may diverge
from social objectives. First, there are constraints on knowledge. World
technologies which exist may be greater in number than decision-makers knov.
Second, as already indicated, private interests may diverge from social interests.
Third, even if problems of information barriers and private decision-making are
overcome, the existing global stock of technology may be inappropriate to the social
objective in hand. Thus Francis Stewart, Technology and Underdev=lopment, 1973,
p. 3, points out: "If the technology in use is thought to be inappropriaste, it
may be inappropriate hecause world technology is inappropriate, or because an
inappropriate subset (s available to the country, or because an inappropriate
selection is made or for some combination of the three reasons. Confusion is
caused by failing to distinguish between the three".
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foreign, relevant to the preoduction and distribution of the required industrial items:
fourtk, a consideration of the altermative forms of socisl orranisation which would

allov domestic resources and technological capabilities to be used fullv to meet the needs
of the majority of the population. This last point carries technological issues bevond
technical questions of engineering or economics and intn the realm of legal and policy-

making institutionsl structures capable of responding to national requirements.

These points can not be considered unless an activist State is at the heart of the
strategy formulatior and implementation process. An activist State, hovever, can take
many forms and play ite role in many differeut political systems. A cursory glance at the
history of several countries normelly considered technologically successful may serve as
illustrations. Since the times of the Mei)i restoration, Japan has had a state policy
with respect to technology. It has supportcd domestic canital through foreign investment
limitations, subsidies to encourage d-mestic innovation, the establishment of rilo* plants
and factories to demonstrate new technology to domestic industrialists and desizned an
educational system to train peorle to handle existing technologies and search for new
ones. The Japanese economic system for over a century may be described as capital:-tic,
but it should be understood that the social setting of that capitsiizm has differed and
continues to differ in important wavs from the emphasis on individual or atomistic
capitalism vhich supposedly vas a keyv ingredient in the early technological develooment

of, for example, Britain.il

In a somevhat simila'- fashion, the notion of a planned capitalist develorment 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
correspondcnce of interest between the activities of large industrial groups and the
technology policy of the Korean state. The state has established major institutions,
of which a well-known example is the Korean Institute for Science and Technology (KIST),

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

1/ "Development of the technological capability was one of the key elements of
(Japan's) pre-var develomment 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 weli co-ordinated and
consistent set of policy consideration, which may be called technology poiicy in
the present day context of the term. Taking the pre-war period as a whole (1868-1937)
and broadly speaking, there vere five areas of policy-making in the field of techno-
logy:
(a) Introduction of advanced Western technology in the modern sector,
including the infrastructure sector;

(b) Promotion of adaptation of the impcrted technology and creation of
domestic technology;

(e) Encoursgement of technological innovation and diffusion in the
traditional sector;

(d) Development of skilled manpover; and
(e) Legal framevork."

UNCTAD TD/B/C.6/26 Case Studies in the Transfer of Technology:Policies for Transfer
and Development of Technology in Pre-war Japan.
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to vork on matters of immediate importance to the irdustriasl sectory by instituting

1/

a system of contract work for which KIST has to engage in competitive bidding.—

The stete has taken & somevhat different role in some Western capitalist countries.
Although an educational system has providea people with substantial technical skills
as a re=ady-made labour force for dcmestic enterprises, much of the state's activities
has been to subsidise directly the R + D efforts of individual firms while simultaneously
providing a legal framework allowing those firms to reap monopolisiic profits when
innovations vielded marketable outputs. Theres seems little doubt that without such
assistance it would have been far more difficult for those enterprises vhich currently
control such large parts of the stocks and flows of modern technology to undertake
necessary groundvork (see table 2 (1)).

Where socialist systems have operated, domestic generation of technclogy has been
regarded as integral to the industrialisation effort. Technology requirements have been
determined in relation to goals outlined by the state; the system of political organisation
has piven the state the pover with which to tursue those goals. In such circumstances,
the state is necessarily activist although this does nct, of course, mean that its
decision-making povers apply to all aspects of technology poiicy. It may be enough,
depending on the country and the particular socialist path chosen, to identify require-
ments only in some key sectors and thus to concentrate tne pover to implement decisions
in those sectors. Elsevhere, an activist socialist state might confine its policies to
encouraging local initiatives, requiring only that the initiatives were to public rather

than private advantage.

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.
Power can be wielded in various political settings; its results, particulerly of a
distritutive type, may vary substantially from one context to another. By extension,
particular mechanisms for international co-operation which & given developing country
may wish to support or participate in can be >f greatest value where a deliberate path

of technological development has been conceived.

1/ KIST was established in 19€6, as a technology-generating institution, with

- co-operation from the US Government. The irstitution concentrates mainly on the
development of high precision technology for industrial upgrading. In the past
decade the institute has carried out 1600 research contracts. The annual growth
of the value of cont-acts was 36% in 1977 alone. The value of 1977 contracts was
5,185 million won. It has now become integrated into a structure of public seztor
marketing as vell es financial institutions. See KIST Annual Review 1977 and other
miscellaneous publications.




Teble 2 (1): Technological Capacitv - Selected Indicators;‘-/

(Averages exrressed as medians for 1970 or latest yvear available)

Developed Develoving countries and
market territories
econory Latin
countries Africa Asia America
Science and Technology
- Ratio of total stock of scientists
and engineers per 10,000 pop. 112 5.8 22.0 69
- Ratio of technicians per 10,000 pop. 142.3 8.3 23.k 72.2
- Scientists and engineers engaged in
R + D per 10,000 pop. 10.L 0.35 1.6 1.15
- ‘Technicians engaged in R + D per
10,000 por 8.2 C.h 0.6 1.4
- Expenditure on R + D as percentage
of GNP 1.2 0.6 0.3 0.2

a/ The size of the sample of countries vary by indicator.

Source:: Transfer of Technology, Technological Dependence - its Nature, Consequences
aad Policy Implicstions, Revort by the UNCTAD Secretariat, TD/90, Decemter 1975.

2.2.2 Choice of Technology

To say that technology has a vital role in the industrialisation prucess is one thin<;
to imply that it is a panacea is quite another. Unfortunately much recent discussion has
seemed to suggest that careful chcice of technology can resolve, or help resolve, & vhole
range of issues from income distribution to alternative life styles. To present techno-
logical choice in such all embracing terms seems, at best, misleading. Many other broadly
interpreted aspects of industrialisation policy should be brought into the decision-making.
It would be quite wrong to suppose that technological choices alone could handle numerous
issues at the same time and provide acceptable results for each. The ensuing comments and
analysis intend to provide a realistic assessment of the number of problems which can be
overcome by well-thought-out technological choices, and thereby indicate the content of
technology plans.

Analytic discussion of choice of technology has focused on two criteria, which may
sometimes be in conflict: surplus maximisation and the creation of employment opportunities.
The former has been emphasised on the grounds that maximisation of the investible surplus
vill simultaneously maximise indirect as well as direct opportunities for increesing
employment and output. The second criterion has c. .centrated on the twin fects that
employment in developing countries tends to be vell below full utilisation of the labour
force, and that modern industrial techniques tend to use substantial amounts of capital per
unit of labour. The achievement of full employment using these techniques would require
the investment of very large quentities of fixed capital and perhaps substantial amounts



of vorking cerital as well
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The stress on emrloyment criteria as central to technological

chaice has, In theory, come to te associated with the use of indigenous technologies

vhereas the emorasis on surplus maximisa.ion has come to be linked with the proponents of

industrialisation relying on imported plant and equipment from ICs.

A opragmatic aporoack to the two criteria. based as much on empirical considerations

as on the theoretical ans’ysis, suggests that economies can in fact usefully draw on both.

Part of the strategy of "walking on two legs” is to try to create a sufficient surplus

for investment and wider employment opportunities for the labour force. In this sense,

there is no contradiction for an economy in choosing highly cepital-intensive technigues

in some sectors and very labour-intensive ones in others;

two is probably at the core of the choice of technology.

indeed, the art of combining the

Ph.ased in this way, it is clear

that choice of technology cannot be decided on micro-economic conditions alone. Instead,

the location of & specifiec project or a sector in the macro-economic industrialisation

strategy offers the general crit~rie on vwhich ta=chnological decisions may be made.

A slightly more systematic view of the relationship betwveen economic planning and

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

economy in the framework of these sectors, i.e. & "leading” sectcr geared towards the

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

using modern or relatively up-to-date machinery, but geared towards some domestic production
and consumption needs, and a "traditional"” sector meeting rural or semi-rural market needs.
Then the choice of technology may be relat:d to the functions of the sectors in the

following manner:

Sector Policy Objective Technological Choice
A. Leading Capital formation through internal 1. Jfchievement of world tech-

B. Secondary

and external markets with output
competing either on the inter-
national merket or in the do-
mestic one against imports. Link-
age with economy to increase
productive capacity in capital
goods ana/or provide a "growth
vole” for surrounding activity.

To :erve the leading sector's
needs, as well ag miscellaneous
domestic demands.

nology frontier which implies
importation at first, of foreign
tectnology.

2. Efforts to assimilate the
technology, in & "learning by
doing" exercise, and perhaps
eventually replicate the techno-
logy. Capital intensir.y may be
a necessary consequenc: of
imported technologies.

Reliance on foreign technology
depending on foreign exchange
saving and/or earning capacity.
To an extent this sector makes
beat use of second-hand tech-
nologies, vhether domestic or
foreign. Here it would not at
a.l be clear whether there is
an objective constraint on
capital intensity.
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Sector Policy Objective Technological Choice

¢ Traditional To pro.~de basic needs vhich are To adopt & non-4iscriminatory
usually not met by the former avtitude towvards the deepening
sectors. The sector is by of technologicai capacity (e.y.
definition the one through vhich introducing new sources of power
historically prevelent demands for to traditional technologies)
non-agricultural output are met. as w2l]l as widening the use of
It may be used to provide non- existing techniques in order to
urban employment, especially achieve a short-term solution
since there vill be a tendency to the basic needs protlem.
tovards labour-intensive With an active policy meeting
industries. 1/ these criteria, this sector

may offer the greatsc<t grounds
for employment stroilisation.

This example is not meant as any other than a brief analytic stetement. "Real world"
situations usually do not contain such well-defined sectors or clearly a:..iculated and
enforced policy obJectives. Three points can be extrapolated:

First: The intimate connection between economic policy and technological choice.

Second: The realm of international action is not all embracing - the "traditional”
sector, so defined, can draw very little from IC technologies, although there may be

grounds for inter-developing cou:ntry co-operation here.

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

sources, d=pending on the function of eech sector in the development effort.

2.2.3 The Development of Domestic Technology Capabilities in DCs.

At the risk of simplifying some complex historical issues, it would seem reasonable
to argue that no country which has nov reached an acceptable level of technc >gical develop-
ment has done so without some form of technological protection, which has come in diverse
forms. At the beginning of the industrial rewolution in Western Europe, England enj)oyed
the intrinsic protection of being the leader; the Soviet Union and some other socialist
countries had the enforced protection which comes from being ostracised by dominant nations
in the contemporary international system; in Japan the state has deliberately pursued
technological selection and protection with the emphasis on permitting technology imports

1/ A good illustration concerning this tendency is provided by the following example from
India:
"The government has frozen the existing capacity for mill-made cloth, leaving
future expansion of output to handlooms. 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
village industries. Railvay trains and stations are to help the villege potter by
storing drinking wvater in earthenwvare pots and serving passengers in throvawvay clay
cups instead of washable ceramic ones.” The Economist, Pebruary 2k, 1979, p. 73-b.



almost entirelv in licensing and other disembodied forms. The story could be repeated

for other countries, but the point is clear enough. Unless some form of technological

rr . ction exists naturally or is created through deliberate implementation of well-closen
fisca. and other volicies, it is highly unlikely that significant development of domestic
technological capabilities will occur. Unlike the arguments regarding trade or even the
accuisition of technolopy, neither historical experience nor the current situation suggests
that untrammclled free-market operations will encourage the possibility of DCs' developing
domestic technological capabilities. Having said this, the relevant questions are (a) what
should be rrotected and (b) to what end shovld this protection aim? The methods of pro-
tection aveilable vary on a country-by-country as well as sectoral besis and cannot be
easily handled in a general analytic discussion of this type. For this reason, they will
be touched upon only peripherally.

To clarify, it mest be stressed that this study does not advocate "technological
primitivism”, i.e. protecting absolutely inefficient indigenous technologies, nor does it
recomm:nd costly attempts at reinventing existing technologies. Rather, DCs (or groups of
them) should be helped to "catch-up” in certain sectors, as they are already attempting to
do. This issve has already been mentioned earlier in the cheapter. The dnamics of
catching-up with technological leaders seem to require striking the balance between initial
inputs of technology from abroad and subsequent domestic development. The balance is
affected by three major considerations, i.e. the nature of the foreign technology purchased -
its complexity with reference to existing domestic skills: the non-financial conditions
made when it is purchased, particularly tnose relating to the training of domestic staff
and the permitted scope of or restrictions on domestic adaptation of the technology; and
the opportunities to use and diffuse the technology. 1In short, the cepacity to enhan~e
domesiic technological capabilities through acquisition of imported technologies is depen-
dent on the extent of development of the technical culture of the economy and the linkages
permitted by the engineering characteristics and termr of acquisition of the imported
technology.

In connection with the protection of indigenous technological pctentisal, there are five
identifiable dimensions of the production of technology which may be considered. For
existing technologies, countries may want to acquire capacities for (a) assimilation, (b)
modification, and (c) replication of imported technologies. In addition, they may want to
(d) create new technologies and (e) export them. The matrix drauwn identifies necessary

:omponents of know-how ard productive facilities required fc~ these stages:

REQUIREMENTS

Shop~floor mechanical Specialised design engi- Applied and Domestic and

skills and the deve- neering and productive theoretical international

lopment of technical facilities in the machine- scientific marketing
Stages culture building sector knowledge facilities
Assimilation x
Modification x x .
Replication x x
Creation x x
Export x x x x
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The nature and scove of protective mechanisms may te reacdily deduced from the cells
of the matrix. Depending on the extent to vhich a developing country wistes to develon
its technological capacity (i.e. how far it wvishes to proceed down the columns of the
matrix), it will have to acquire and nurture the elements identified horizontally.
National mechanisms utilising fiscal and other institutional mean: are needed to protect

each of the items.

It vould be useful to elaborate con the relationship of these stages to international

co-operative mechanisms:

- Productivity changes within a given technology (assimilation) covers improvements
on the shop-floor due to repetitions of tasks und amendments of products. These are the
a~tivities, quite crucial in prectice, which are generally considered under the heading of
learning-by-doing. Some characteristics of these improvements cen usefully be identified.
First, while th-y may be sensitive to the size of the firm, they may not be critically in-
fluenced by its ownership, since a.l firms presumably have an interest in cost-reducing
improvements deriving from internal effici.ncy. Second, and by the same token, these
improvements probebly cannot be transfer:=d to c*her enterprises in the economy very easily,
both because organisation varies from enterprise to enterprise and because the often seg-
mented ni- ure of the labour markets in developing countries means that workers may not be
particularly mobile from one enterprise to another. The problem is further compounded in
intra-economy flows. Third, it is .nlikely that these improvements would have any direct
implication for other entities, vhether public or private, in the economy. Fourth, they
may reach their limits quite quickly, i.e. there is & limit to which & machine operator,
for example, can increase his soc *d or dexterity (while Adam Smith's Division of Labour
may have been limited by the extent of the market, so locriised ":irarning by doing” is also

limited by the sophistication of the firm and its organisational and prcduction technologies).

At national levels, government action can only play a suppor.ive and perhaps indirect
role ty the establishment of technical institutes and polytechnisues which promote the
acquisition of skills through which shop-floor learning bv doing may be promoted. However,

for the reasons ~numerated above, there seems little scope for international action here.

- The capacities to modify, replicate and creete nev technologies are directly
dependent on the availability of specialised engineering skills and capital goods production
capacity. Thus on an economy-wide basis the knowledge which must be assembled for amelio-
ration of e technology may ‘ead to the establishment of fresh organisations not omly within
the innovating enterprise (e.g. & nev R + D department) but also to new organisations
supplying technological inputs to a whole industry or set of industries. Where, over the
ilong run, sustained improvements in technologies require continued application of new skills,
the educational system of the country or its access to educational systems abroad, will
‘1ave to be extended in scope. As opposed to learning by doing, design efforts will also
generate a demand for technical capacities acquired through more formal processes. Tech-
nological development of the kinds referred to here may well make more intensive use of
local rav materials as well as demanding greater employment of domestic creative capacities;
in these senses, design efforts place much heavier demands on the mchilisation, utilisation
and organisation of domestic resources.
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fonstruction efforts include production plants, oroducts and processes. Obviously,
an economy hossessing, or aspiring to possess, these capabilities will have to drav on 1
wider range of skills and institutions than an economy vhose perspectives are limited to
the first twvo areas mentioned above. Certainly, the growth of engineering consultancy
services, marketing skills and financial support will all be necessary in wvays previously
not important. The creation of new products and processes may rzquire investments in basic

R + D, bringing together techno. >gy policy and science policy.

International action is relevant in this context insofar as it facilitates the spreading
of risks in investment of resources and national utilisation of scarce know-hov or resources,

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

- For potential DC techuology exvorters, the familiarity of the problems of barriers
to entry is too great to repeat. International co-operative efforts for export promotion t
of DC technologies is an important area in the information sharing/distribution mspects and
also in terms of export credits and financing. Not only will these efforts distribute the
cost burdens of marketing over DC enterprises, but it will also enable the spreadicg of

risks facing individual countries as producers.

In summary, then, this survey of the elements of technology strategy has identified
tvo broed components, acquisitinn and production. Relevart criteria for acciisition have
been touched upon, as have been the phases of production of technologies. International
co-operation is, and will, play a role in most of these areas of activity. The preceding
analysis may facilifate a clear evaluation of the thrust of international co-operative
mechanisms, and the objectives cf new proposals. Furthermore, in makirg new proposals, a
certzain flexibility will have to be maintained; it is not suggested that every developing
countyy, or even the majority, will want to envisage technology strategies involving the
whole range of matters Just mentioned. For some countries it may be enough to develor a
thorough strategy for technology selection and acquisition from abroad; other countries
may wish to go further and elaborate strategies capable of assimilating, modifying and
replicating existing technologiec; still others seek mechanisms encouraging the creation
of new technologies and their export, because they see themselves as technology exporters
in several sectors in the future. Any country must make its own choices through its own
"perception of possibilities”. This statement is as true for many industrialised countries
as it is for developing countries. Though what has been written so far frequently speaks
of "the industrialised countries”, only a few of them are major tecl..ology exporters -
quite & few of the OECD members do not aspire to more than strategies for technology
purchase and assimilation. For them also, therefore, the considerations sketched here a e
highly relevant; the probability is, in fact, that a number of today's developing countries
have much better prospects of becoming substantial technology exporters than do quite a few
OECD members.




2.2.Lk The Choice of Ssurces and Terms of Purchase

1/

Sectoral evidence= suggests that the concentration of R + D expe~ditures and firm
size are not strongly correlated in ICs. R + D and - to a greater sxient - industrial
innovation have often originated outside the largest IC coporations. However, as noted
earlier, the larger corporations, wore specifically TNCs, have been the main diffusors or
commercialising vehicle in the international flov of technology. If non-TNC entities who
create technology are taken into account, then even in potential North/South transactions,
it can be contemplated that there are varying degrees of imperfections in technology
mrketsg{ vhich provide some scope for manceuvre ror 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 ICs. These producers may be more competitive in the sense that
they may be able to accumulate or exert less market power and provide more appropriate

terms of technology transfer to Dc:.ll

In addition to the Forth, there are other sources of technology supply about which
less systematised knowledge exists. These are:

(i) DC sources, including small-scale producers, large engineering and
capital-goods-producing firms, and state enterprises engaging in
technology production.

-~
e
[
—

Socialist countries, wvho have not yet adequately exerted leverage on
a multilateral basis in order to influence both the nature of technologies
floving to DCs and altermative contractual forms under which these

may be supplied.

1/ See Freeman, op.cit., Ch. 6.

2/ Lall, S., in a paper prepared {or this study, provides a useful threefold classification
of technology markets: "(1) Fairly competitive markets, where a number of enterprises
is capable of suprlying a given technology, e.g. machinery suppliers, contractors or
engineering consultants suprlying & turnkey project )or particular types of know-how,
as required)., Monopoly rents would be low or non-existent, and aidden costs would also
be low., (2) Fairly imperfect markets, where a few oligonclists crn supply a technolosy
of relatively recent origin, e.g. licensing. Monopnly rents would exist and would be
realised by direct and indirect means. (3) Market "failures”, vhere no satisfactory
deal can be arranged between the parties., and the supplier would invest directly to
exploit the technology. Monopoly rents may be quite large based on a combination of
variouz elements apart from the technology”.

3/ nowever, to believe that non-TNCs creators of technology from the Forth will introduce

more appropriate technologies in DCs is rather naive. It has not yet been proved that

this sort of technology vill be adequate. Furthermore, it might simply be a sort of

device for the developed countries to dispose of outdated technologies to the Third

World. The doubts of whether these technologies stemming from small-scale entities

in the North are a good thing for DCs are otserved in The Economist, March 2k, 1979,

page 122, !
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wnile cortemporary emphasis on DC-TNC transactions are nerfectly Justified as a major
dorair. of international action, what has not been fully explored as yet is the creation of
institutions which facilitate new entrants in technologr markets, in order to counter-
balance the high nonopoly rent suppliers. To recount, these new entrants could and should
be (i) non-TiCs from the lorth; (ii) DC suppliers; and (iii) increased Eastern-bleck
suppliers, in addition to the "conventionai” direct foreign investment (DFI) packages by
ThCs. Efforts to match these suppliers to various demands will enable the realisation of

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

There are at least five areas which involve one or more sets of the entities just

mentioned. These are:

(i) Negotiation frameworks for improvement of finencial 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

impacts on the domestic economy.

(v) Dissemination of information to DCs in order to realise the fullest
potential from the centralised sources of knowledge.

Having observed this, it is directly relevant to review some of the outstanding problems

in each of these areas:

- 1In pegotiation frameworks the whole reelm of restrictive business practices has

become important and contentious issues. The general attempt has been both to encourage
market transparency and to grapple with 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 with reference to TNCs), limitations on sourcing for raw material inputs and
purchases of intermedietes, and grant-back 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 maximum linkages with DC economies.

- Information on alternate sources of supply is now being gathered by UNIDO and other

international bodies, on sectoral bases. In addition to information on technology from
OECD countries, much work has to be conducted on the supply potentials of Eastern-bloc

countries and on DCs.



~ 3oth UNID0 and UNCTAD have explored the relative advantages of different technology

acquisition optioas, such as unpackaged purchases and turnkey projects. Hei.e again, the

erphasis has been largely (thoush not exclusively) on Horth/South flows. Relatively littie
knowledge has bean centralised on East/South, East ‘Fast or South/South transactions and
transactive instruments in order to evaluate them as alternative sources or model con-

tractual alternatives in existing North/South flows.

- Information gathering endeavours have proliferated internationally and regionally.

These activities are worthwhile attempts to improve the conditions under which transactions
take place, because collecting information is an expense which can hardly be met adequately
by the resources of one DC or a single sector in a DC. Moreover, as is well known, infor-
mation collection and distribution yield substantial reurns tec scale. There is a danger
of repetitive and dispersed information banks, or worse yet, or substantial gaps emerging
between the efforts of the numerous bodies. An argument can be made for a co-operative
effort among international and regional orgnnisationsl! to centralise and streamliine infor-

mation gathering and storage procedures.

- Information is a necessary condition for improving the present situation. It can
only be used wvhen the concerned countries unite their capacities and resources to absorb
and use it. This seems an area of significant weakness at present, either due to the in-
capacity of governments and firms to formulate their technology policies or to their incon-
sistencies in approaching problems of technology acquisition. Fere international action
can play a dual role: helping to create bargaining possibilities and institutions on &
lateral South/South basis; establishing bargaining institutions which could be shared by

DCs to avoid replicating efforts and ovarly expensive endeavours.

2.3 Principal Problems of Current Technology Transactions

2.3.1 The Nature of Techiology Markets

Note has already been taken of the "public-good” nature of technology. Once a tech-
nological innovation has taken place, it can be infinitely reproduced and should become a
free good, if the dictates of economic theory hold and optimal prices are obteined. Howvever,
when motivated by the prospects of profitability, the technology market required .ronopo-
listic rents protected by state legislation. Born is the dilemma of finding social ard/or
market mechanisms capable of providing adequate rewards to innovators, adequate stimuli
to would-be innovators (end, by extension, to the rate of investment in technology creation),

and yet providing the maximum opportunity for ail would-be users of technology to obtain it

1/ This thinking seems t~ .e in line with the project initiated by SELA which has created
an information office - RITLA (Red de Informacién Tecnolégica latino-Americana) in order
to identify, evaluate, select, adopt and systematise technologies in accordance with
the rejuirements of the Latin American countries. See Comercio Exterior, Vol. 28,
no. 9 septiembre de 1978, pp. 1117-1118. See also for the INTAL case, Business Latin
America, 20 December 1978, p. L0O7, Notas sobre la economfa y el desarrollo de América
Latina (CEPAL), Evaluacion de la Ciudad de La Paz, p. 16.
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with the least rossible financial or non-financial hindrance. As a matter of necessity,

the rrivate enterprise system rmust depart from its ideology of non-intervention by non-

market entities and adapt ics lepal and institutional framework to seek an uneasy balance

amcnge the conflicting desiderata mentioned above. Normally, the solution has been to grant

legal property rights over the use of new prroductive knowleds > and of a series of elements, 1
such as product distribution, sale and production with protected processes, in return for

vhich the entities generating new te- ogy are supposed to disclose fully their discoveries.

In practice (probably increasingly so), legal property rights are reinforced by in-
dustrial secrecy (both because patents do not alwsys fully disclose the knowledge necessary
for produc.ive use and because many innovations are not patented), by know-how embodied in
the experience of the innovating enterprise, by commercial practices both to create goud-
vill and to restrict the ways in waich technological knowledge is employed. Consequently,
the size and time duration of the economic rents which the innovator is able to appropriate

may be much greater than would be indicated simply by considering legal protection.

As noted in section 2.2, the purchaser can shop around and bargain to improve purchase
terms, but from a social point of view, these are palliative measures attempting to cope with
non-optimal situations., Technology may be sold outright; it may be licensed with some sort
of joint venture between the seller and the user arranged; or direct investment built around
control of technology may take place. It is evident that the range of the possibilities
is substantial and thet no a priori statement can be made with regard to specific outcomes
of any search-cum-bargaining process. The degree of imperfections is certainly uneven
across markets although it is possible that the growing concentration of industrial enter-

prises in the developed countrizs may reduce that range of choice.

Despite these complexities, a consideration of the broad charac%teristics of technology

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

- First, the innovator of a technology is not necessarily the only source of supply.
As & 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
with time. This applies particularly to embodied technologies, but is not necessarily
restricted to them. For example, machinery producers are interested in supplying new
processes which will be embodied in equipment or in turnkey plant operations; their main
interests may focus cn completing individual projects and in establishing a long-term
reputation for quality, reliability and performance. It is Yess likely that they wouid
have strong interests in weaving a network of conditions around technology contracts which
would impose additional obligations on the purchaser. Engineering consultants, whose
stock in trade is disembodied knowledge (their assets are, in essence, themselves) likewise
have a major interest in creating and maintaining a reputation in the market., Since their
activities consist, mainly, of packaging "custom-made"” technology for users, they tuo have
relatively little interest in building up tie-in conditions. But many of the important
engineering consultancy firms operating in the industrialised countries today are associated, )
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via equity control or otherwise, with the owners of important technological rrocesses

(this is especially true in the chemical industry). To this extent, consultancy firms may
not be independent from the strategies and behaviour of process holders. A third category
of techarolcgy supplier is the firm who licenses processes and frequently the trademarks
attached to them. Cuch firms employ various contractual agreements which may rovern the
conditions under which the technological knowledge can be employed. A final category is
the direct investor whose tecnnology is an instrument of control within a much larger
setting. Generally speaking, the last category will offer relatively less scobe for compe-
titioa in the technology transactions, since finding alternatives imnlies much more than

simply a search in technology markets.

- Second, technology comes bundled with other elements of knowledge (marketing, orza-
nisational or technical kinds) and resources. Certainly, the broader the package, the less
immediate activity required from the recipient; but, by the same token, the economic rent
collected by the technology owner is liable to be greater. The more a buyer is prepared
to do, the better the terms he may get; searching for information, evaluating and manipu-
lating it in negotiation processes, willingness to learn in the shortest possible time the
technical and management details of the operation of a technology all require considerable
effort. However, that effort will coll2ct its returns not only be increasing the benefit/
cost ratio accruing to the purchaser from the project in hand, but also because the knowledge

and experience gained will greatly facilitate future transactions.

Third, technology by nature is dynamic. Consequently, purchasing and selling deci-
sions cannot be determined only by today's alternatives but also must be considered in re-
lation to the probabilities that different, and perhaps more advantageous, tecinologies
vill become available. The speed of change, or more precisely, the expected spped, will
thus influence the decisions made. Roughly speaking, one may say that stable technologies
might be transferred satisfactorily through turnkey operations or other arms-length acqui-
sitions, where 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 whose relatively limited duration allows buyers and sellers to adjust arrangements
in response to external circumstances. Complex and rapidly evolving technologies may be
shifted through DFI since the requirements of the technology holder as well as the possi-
bilities for the country in which the technology is to be used may militate in favour of

particular kinds of packaging.

Technology is moved through different combinations of costs, risks, and potential
benefits among the parties concerned, Although certain basic ideas argue the maximum
unpackaging of technology transactions, by and large it can be rarely guaranteed that any
one situation will always be superior to others., The best arrangements will always be the

product of the macro and micro ~rganisation efforts to employ technology to best advantage.
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Tris 3discussion emphasises that purchasers 3¢ not lack influence over imperfections in
technolory markets. To a considerabtle exteat, a capable enterprise may be able to influence
competitive conditicons selecting different comnonents o a technology from several sources,
includins its own research and development. An inexperienced enterprise, on the other
hand, may not be able to assimilate even the simplest technologyr and consequently, may
experience ‘market failure” in negotiating with the supprlier. Harket imperfections may be
influenced by the degree of access to, and use of, information in addition to other struc-
tural conditions. The important recognition for buyer enterprises is that at least to
some extent, the nature of the technology market facing them is dependent on their capabi-
lities. Capabilities can be improved by self-help, which is where national technology policy
can play a role, and by outside help, which is where international organisations in parti-

cular can improve the terrain cn wvhich technology transactions are undertaken.
To summarise then, there are three sources of imperfection in technology markets:

(i) Imparfections created through (a) legal protection of technological innovations
through patent legislation, (b) legal protection of products and enterprises through difier-
entiation of products via trademarks and their associated advertising, (c) commercial
secrecy, and (d) the possession of advanced skills and know-how which give a clear edge to
the seller. In essence, these market imperfactions are associated with the supply side of
technology, and they are buttressed by legal structures, investments in R + D and +he speed

of change of technology.

(ii) Imperfections deriving from the relative technological, managerial and perhaps
institutional weakness of the buyer. The arguments in sections 2.1 and 2.2 of this chapter
sustain the view that national policies in developing countries can do a great deal to
reduce these demand-associated imperfections, by providing direct support to existing
institutions and by creating new ones capable of altering the overall balance of power
in the technology transactions. The argument is that a totality of measures is required
vhich will address both indirect and direct reasons for technological and managerial

veakness,

(iii) Imperfections based upon the lack of information concerning sources and terms
of technology supply. These are the genuine "information gaps” about which so much has
been said in discussions of technology problems. International co-operation can contribute
a great dcal to their removal and it is no accident that almost all sets of proposals for

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

The configuration of these various sources of 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 imper-
fection in specific markets. Certainly, a technology supplied in one situation, providing
vhat is considered & "fair" distribution of benefits to all parties (including groups not

directly involved in the transaction), may be transacted under very different conditions
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elsevhere. These differences pertain not only to the overall terms of purchase but also
include how the technology is transacted, e.p. the buyer dealing with various machinery
oroducers and engineering consultants may have a clearer vision of the total rrocess that
any one of the sellers, vhile in anot’.er situation 2verything may be soléd via a single insti-
tutional form, with buyer and seller possessing equal amounts of information, or the sellar

possessing more information than the buyer.

In broad terms, DC technology buyers (including governments and state enterprises) can
do much to improve demand-related corditions of imperfections and to fill information raps.
To some extent also, through exploration of alternative legal and institutional arrangements
at the national level and pressures for changes in international arrangements, developing
countries can alter some of the supply-related conditions. Effective international co-
oneration in this field would mean that developing countries could rely on the assistance
of industrislised countries. In practice, however, significant parts of the wealth ~f :
industrialised countries depend precisely on their retention of specific advantages. For
this reason, the reality of much of what is labelled interrational co-operation is, in fact,
a series of conflicts where industrialised countries seek to preserve if not re-enforce the
structural context in which technology transactions are undertaken. This is why developing
countries should not rely totally or trade, the traditional area for international co-
operation. In a well-functioning system, vhere all groups have genuine access to technolo-
gical assets and in which confidence could be placed in the rumpetitive overation of markets,
the long-term benefits of international trade could be realised to the maximum extent both
in amount and distribution, but given the systematic biases in access to technology, the
issues surrounding corrective measures on trade ere, from the developing countries' point
of view, attempts to deal with consequences rather than causes of the provlems of global
inequality.

2.3.2 Methods of Technology Acquisition

Typologies of technology transactions have been established in various ways. Con-
sistent with the remarks made earlier, three dimensions are described and discussed here:
(i) the nature of technology transactions; (ii) the industry where transactions occur;

and (iii) the instruments through which the transactions are effected.

The nature of technology transactions. Techno’ogy as knovledge is not transmitted

through strictly commercial means, e.g. it may flov through scientific exchanges and publi-
cations. The latter forms may well have significant imparts even if they are indirect, on
not only the decisions made regarding commercial transactions, but also on various groups’
cultural perceptions of the meaning and significance of technology in a development process.
Conversely, there are transactions of enormous value in cash-terms, e.g. international
sales of machinery, vhich perhaps embody considerable amounts of technological knos~how

yet are not really transfers of knowledge about production. While recognising the impor-
tance of the first sort of flows, the focus here will be on commercial transactions in
technology of more direct types; 1i.e. on turnkey contracts, consulting services of various
kinds, licensing arrangements, and DFI involving the transfer of technology.



1

(1j "Cimple direct” sales of technology which consist of outright sales of technolc-
sical assets and services to unrelated buyer firms. These sales are generally made by

carital-peods producers and engineering consultants in “arms length” markets.

(ii} "Process-packaged” sales of technology where complete industrial processes are
suprlied along with the corresponding preinvestment studies, design, commissioning and con-
structicn of plant, start-up of the plant,training of domestic personnel. Generally speaking,
the sellers of these kinds of technology will tend to be consultants with specific enzineering

specialities, machinery manufacturers and final product manufacturers.

(iii) T“Project-packaged” sales of technology where the technology is accompenied not :
only by the associated technical services just described in (ii) but also by a vhole host of
additional factors essential for effective commercial (and not just technical) operation,
e.s. management, fipance, product marketings of outputs. DBy the same token project-packaged
sales are accompanied by more direct forms nf control over the continuing use of the tech-

nolopgy by the seller. This control implies DFI of some sort.

This categorisation,clearly presented in terms not only of different compositions of
items which are the subject of transactions, but also in terms of different kinds of sellers,
has the merit of underlining that techmology volicy, even when confined to issues of inter-
rational acquisition, cannot be seen only in terms of whether or not THCs can be made to
give ur some of their control over DFI or related irstruments of commercial power (the
fac-5rs included in category (iii)). Instead what is important to consider is the alter-
native nodalities of acquisition. The categorisation also fits rather well with the three
different sources of imperfections outlined in the preceding si™sections, since specific
elerents of monopoly power tend to be associated with (i), (ii) or (iii). Gencrally speaking,
one would suppose that developing countries with greater experience and capabilities in
technology generation would be able to operate more in areas (i) and (ii) than would coun-
tries with relatively little experience. Similarly, whun developing countries themselves
export technology (a matter to be telien up later in this part of the chapter) they would te
active more in areas (i) and (ji) than in area (iii). Finally, the categorisation is sensi-
tive to inter-industrial differences because sectors where advanced technology predominates
will tend to be marked by project-packaged transactions. Indeed, such transactions prevail
in the dealing among industrialised countries themselves. fertainly, project-packaged trans-
actions can vary since wholly-owned foreign investments do not offer the same flexibility as
licensing arrangements of Joint ventures. Despite differences within project-packaged
transactions, the category is quralitatively separable from the others because of the ingre-
dients and elements of control e-bodied in these transactions.

1/ This poirt is drawn from Cooper and Hoffman, 1978, pp, 18-22.
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The positlon of developing countries as a whole may nov be evaluated. The bulk of
empirical inforemetion currently available refers to project-packaged transactions, or to
simple direct sales of technology or technologically intensive outputs. Even here, the
indicators of relative positions of developing countrie; are extremely crude. since the !
technological content of transactions is only one component of the value of DFI or sales
of machinery and transport equipment. Tables 2 (2) to 2 (7) attempt to capture some of
the dimens:ons of inequalities in tecknological endowments and in flows of output by pre-
senting data on the global distribution of resesrchers (table 2 (2)), the distribution of
world R + D expenditures (table 2 (3)), a breakdown of exports of machinery and transport
equipment in world exports (tables 2 (4) and 2 (5)), along with aggregate values (table 2 (6))
and, finally, the direct costs. to DC= of transfers in technology in comperison to sther
foreign exchange flows (table 2 (7)). To summarise, it can be seern that DCs possess only
12.€ per cent of globa' stocks of R + D scientists and engineers, of which 9.k per cent
are concentrated in a few countries of Asia. Further, IC economies absorb 97 per cent of
global expenditures on teclnological innovation. In terms of current flows, the crude
indicators in table 2 (L) show that DCs account for only 2.8 to 3.2 per cent of globel
exports of technology-intensive goods - there a,e no readily available data for services,
although there is little reason to suppose the picture would be much different. The pro-
blem of technological dependence, s direct result of these inequalities, is suggested by
the fact (table 2 (5)) that about 90 per cent of DC imports of machinery and iransport
equipment emanate from the ICs, and only k.6 to 5.5 per cent come from other DCs.

Table 2 (2): Distribution of researchers (R + D scientists and engineers) among major

regions and per million economic active population, in 1973

Researchers (R + D scientists and engineers)

Total % of world per mn

('000) total EAP
WORLD Total 2,279 100.0 1,570
DEVZLOPING COURTKIES 288 12.6 307
Africa {(excl. South Africa 28 1.2 27
South and Middle America 46 2.0 L6l
Asia (excl. Japan) 214 9.k 292
DEVELOPED COUNTRIES 1,990 87.4 3,871
Eastern Europe (incl. USSR) 730 32.0 3,958
Western Europe (inecl. Israel, Turkey) 387 17.0 2,L8
North America 548 2k.1 5,386
Other (incl. Japan, Australia) 325 1k.3 4,687

Source: Preliminary data from the World R + D Survey, 1978. Figures are rounded, but per-
centages and other data are calculated with the most detailed figures aveilable.
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Tatle J (3!: DJistrilution of World ® + D exrenditures aronc malor regions and by average

share of pross national oroduct andé per economic active person, in 1973

R + D Expenditures
inmn US £ of world vper EAP in % of GIP at

dollars total US dollars market prices
WORLD Total 96,418 100.0 66.k 1.97
DEVELOPING COUNTRIES 2,770 2.9 3.0 0.35
Africa (excl. South Africa) 298 0.31 2.8 0.34
South and Middle America Qg2 0.9k 9.0 0.37
Asia (excl. Japan) 1,571 1,63 2.1 0.3k
DEVELOPED COUXTRIES 03,648 9T7.1 182.1 2.29
Eastern Surope (incl. USSR) 29,500 30.6 160.0 3.82
Western Curope (incl. Israel, Turkey) 21 k18 22.2 135.1 1.55
North America 33,716 35.0 331.1 2.35
Other (incl. Japan, Australia) 9,005 9.3 129.8 1.76 t

Source: Preliminary data from the World R + D Survey, 1978. Pigures are rounded, but per-
centapges and other data are calculated on the most detailed figures availatle.

Table 2 (L): Percentage share of exports of machinery and transport equipment in world
exports, 1973—197611

Category 1973 197k 1975 1976
Developed market economy countries 86.€ 87.2 87.1 86.9
USSR 2.9 2.6 2.6 2.6
Other socialist countries of Eastern Europe 7.6 6.9 T.h 6.9
Latin America 0.7 0.7 0.7 0.68
Africa 0.05 0.07 0.02 0.0k
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 of Asia 0.0€ 0.06 0.05 0.07

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

Sour~e of DC imports 1973 1974 1975 1976
Developed market economy countries 89.2 89.6 90.8 90.3
USSR 3.5 2.b 2.1 2.1
Other socialist countries of Eastern 1 rope 2.b 2.k 2. 2.1
Intra~DC 4.8 5.5 4.6 5.1
Socialist countries of Asia 0.02 0.02 0,02 0.03

Source: UN Handbook of International Trade and Development Statistics, 1979, Appendix
table A10.

1/ All figures are per cent of regional exports to world exports.
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Origin

World

Dev iloped market
economy countries

Developing countries
and territories

OPEC

Other DCs

USSR

Socialist countries

of Eastern Europe

Socialist countries
of Asia

Source: Based on UN Handbook of

Table 2 (6): Network of exports of machinery and transport equipment (SITC 7)
Values are expressed in millions of US dollars, f.o.b,
. South + South-
Latin America Africa West Asia Fast Asia

7 of 7 of 7 of 1 of NC Total 7 of
Year World Value World Valu. 'orld Value Varld Value World Value Uorld
1973 164,280 10,800 €.57 8,800 ».35 5,630 3,h2 a,f70 5.8 35,150 1.0
1974 205,600 15,470 7.5 11,790 5.73 9,hS0 L,50 13,790 6.7 50,710 24T
1975  2uLk,150 19,420 7.95 17,060 £,98 18,470 7.5¢ 15,110 618 70,410 "B, A3
1973 k2,310 9,R00  6.88 8,070 5.6 700 3.30  R,5h0  £,0 31,300 22,91
1974 179,360 13,990 7.79 10,880 6.06 R, 160 L,sh 12,100 6.79 45,530 25,37
197 212,630 17,590  B.,26 15,920 7.4 16,670  T7.8% 13,M10  A,30  €3,020 30,0
1973 L 590 sL0 11,76 150 3.26 180 3.92 790 17.2) 1,660 v
1974 6,490 920 14,17 305 L, 6a hoo f.16 1,150 17.72 2,770 lip, an
1975 6,860 1,020 14,86 450 6.55 510 7.43 1,20 18,07 7,240 L7.23
1973 125 10 8.0 9 7.2 55 Lk,0 19 15,2 93 Th,
197k 200 11 5.5 28 k.0 115  57.5 9 L5 140 80,0
1975 - - - - - - - - - - -
1973 L,160 530 11.88 ko 3.13 125 2.8 70 17,26 1,570 35,2
197k 6,290 910 1k.k6 215 k.37 285 L.,53 1,150 18,28 2,030 .~
1975 £,860 1,020 14.86 hsn  A,55 510 T.,43 1,20 18,07 3,2h0 k7,27
1973 L 710 290 6.15 330 7.0 450 9.55 160 3.39 1,2h0 26,
1974 5,330 365 €.u7 250 L, 69 Who A,63 1A5 3.09 1,220 22,88
1975 6,380 L7s 7.4k 2ho 3.76 610 1.72 165 3.05 1,520 21,70
1973 17,280 4hs 2.57 5£.0 3.2 730 h.22 300 1.7% 2,050 11,RF
197k 19,6k0 550 2.8 590 3.0 A80 4. LB koo 2.3 2,h20 12,32
1975 24,530 800 3.26 670 2.73 1,290 5.25 L1s 1.F9 3,170 12,92
1973 100 12 12.0 19 19,0 9 9.0 ho  hn,0 6 6.0
1974 120 11 9.16 b 11.66 5 L.,16 W3 35,23 10 ], 1
1975 130 11 8.LE 15 11,53 7 5.38 L 36,02 11 nils

International Trade and Development Statisties, 1977.

s N



Table © {7}: DTirect costs of transfer of techrnlosy in comparison with other relevant

. . - o8
foreign exchanse flows of developing countries, 10%58=

Value
{millions of
Flows dollars) Percentare !
Tutflows
1. Direct payments for transfer nf technolory
(patents, licenses, know-how, trademarks and
manarement and other technical equipment) 1,500 5.4
2. Technology-releted peyments:
(a) Tmports (c.i.f.) of machinery and equipment
(exciuding passenger vehicles) and of chemicals 18,k2n 71.8
(b} Profit on direct foreign investment
(excluding, oil-producing countries) 1,771 [ 4
3. Service payments on external public debt : L 022 15.7
Total payments in above categories 25,A63 100.0

a’ Excluding Couth European countries

Source: Based on UNCTAD, 1975, o. 28,

/
The nature of the indivstrial sector. Vork by UNCTADl has provided some data on the

industrial distribution of technology sales to developing countries. The data, hased on the
results of a questionnarie survey, refer to the situation as of end 1970. Table 2 (8)
summarises the information grouped according to "modern”, "traditional” ani "other"” manu-
facturing. It would have been more useful to have a much finer classification differenti-
ating between high and low technology processes within each industry since there is no firm
correlation between the degree of modernity of an industry and its capacity for innovatior.

In the absence of more detailed information, however, the present data wiil have to suffice.

The sample shows that the 1l countries listed had S7 per cent of the technology con-
tracts in the modern sector, 26 per cent in the traditional sector and 17 ver cent in other
manufacturing. Jlote 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
towards transactions which are not project-packaged in developing countries with greater
industrial capacities. Moreover, some of these countries may have no need to import tech-
nology in some sectors, since indigenous sources may fulfil demands. Finally, technology
frontiers are continually shifting and it is by no means impossible or even unlikely that
some of the so-called traditional sectors will experience substantial technological changes

in future ycars, thereby changing the picture radically,

1/ See UNCTAD, Major Issues Arising from the Transfer of Technology to Developing Countries, .
UN/TD/B/AC.11/Rev, 2, 1975.



Table 2 {*': Contractual arreements on the transfer of techrolory by mafor sectors of

manufacturing industry in selected countries, end of 177 E
Jumber of Contractual Agreements Percertage of Total
b Total manu- Modern Tradition§l Other manu- fodern Traditional Other manu-

Ceuntry— facturing sector’ sector_’ facturingﬂ‘ sector sector facturing
Cyprus 3¢ 7 2k 5 10 A7 1L
Dahomey 25 5 20 - 20 an -
Pakistan 695 209 311 175 an s 25
Greece 326 1kA 89 91 ks 7 29
Sri Lanke 9 37 2k 18 L7 30 23
Colombia 353 173 135 Ls ko 3f 13
Chile 735 375 AL 0k 51 3h 13
Brazil 1,579 879 22 ks8 56 15 20
Argentina 3k2 219 73 50 Gk 21 15
Yugoslavia 692 Ls8 203 31 €6 29 5
Spain®’ 2,01k 1,3k L6h 206 34 23 12
Iran o0 68 13 9 TR 14 10
Rep. of Kore=z 221 179 Lo 2 a1 18 1
India (1,k01) (1,ko1) .- .- ..
Total ;:::) 7,187 4,099 1,902 1.184 5T 26 17

a UNCTAD, Major Issues Arising from the Transfer c¢f Technology to Develnping Countries,
New York, UN/TD’B/AC.11‘Rev, 2, 1975.

b’ Listed in ascending crder of the percentage of agreements in the modern sector.

¢’ Includes the following menufacturing industries: food, tobacco, textiles, elothing,
leather products, wood products, paper and printing, stones, clay and glass, fabricated
metal parts.

d’ Includes the following manufacturing industries: cosmetics, rubber goods, ferrous
metals, non-ferrous metals, other manufacturing.

e/ Refers to the annual average number of contracts concluded in the period 196L to 1969.

Source: UNCTAD, 1975, p. 9.

Th. nature of instruments. It may be recalled that technology, where transmitted

through commercial channels, moves in various forms. These include:

(a) Capitel goods, which embody technolopgy in machines.

(b) Mixtures of sales of capital goods and technical services found when 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 a3 well as machines.

(c) At the other end of the spectrum, are sales through technically disembodied

instruments, by the provigsion of consultancies and other technical services,



r'a' ‘Licensine is a rixture of teclnically embodied and disembodied methods of tech-
nslosy acguisition. Licensine covers products and nrocesses protected by patents: know-how
Jhich is often, though not always, related to these patents: and trademarks and similar
cormercial instrunents, which freguently are to be found in patent-licensing ap ements.
“ithout the latter, it may not be nocsible for sellers to utilise the other forms of !
license arrangements to derive commercial benefits. Precise contractual agreements may
tend to te sensitive to the location of market vower for particular industrial technologies.
Consequently, although any set of industries may reveal a simila: quantitative incidence
of licensing arrangements, it is quite possible that the mixture of the three sorts of

licenses will vary substantially.

(e) DFI, where there may be no contractual arrangement for technology as such since
supply and purchase will occur automatically (thoush in controlled fashion) between affi-
liates and present operations of transnational coroorate networks. In this case, any of
the preceding instrurments may be used, although detecting their importance may be quite
difficult.

Contractual information does not encompass the whole spectrum of issues that has been
discussed. Table 2 (9) provides datal/ for a nine country sample on the relationshiv of some
kinds of contractual transfers to the ownership characteristics of the contracting enter-
prises in technology-purchasing countries. The data indicates that even forei m-majority

owned firms import technolosy through "arms length” tyne contractual arrangements,

2.3.3 Terms and Conditiors of Technology Acquisition

There are several data problems in assessing the financial costs of technology trans-

actions., These arise from several factors, some of which are:

- The national data is neither consistent nor comprehensive,

- Fven where some fipgures are provided, it is not possible to separate payments for

technology from other capitel account flows.

- Desides explicit costs of technology tiansfer, there are numerous costs which do
not apnear in the balance of payments due, for example, to transfer orice manipulations in
inter-TNC trensactions. Data on transfer price aajustment is frequently partial and inade-
quate to enable compensating calculations to be made, The hidden costs, especially those
which are due to internal transactions of TNCs will nrobably persist over time, since TNCs
will chanpge their accounting practices in resnonse to the economic environment in which they
undertake transfers of technology, e.z. the problems thrown forth by the destabilisation
of exchange rates, and tax and tariff rates which may effect technolovsy transactions. Despite

these problems some empirical observations may be made,

1/  See UNCTAD TD/R/AC.11/Rev. 2, p, 11.
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Table 2 {(7): Contracts involving transfer of technolopvy and ownership characteristics of

she contrecting enterprises in the technology-receiving country

Hdumber of Contracts Percentages
Fnterprises with an Enterprises with an
: o Wholly v g Wholly !
ecuity that is: nationally equity that is: nationally
a Majority Minority owned HaJorit{ Minority owned
gmntg:' foreigx_-/ foreign enterprises Total foreign_/ foreign enterprisec
Cyprus 12 11 2 25 1%} Lk g
Colombia 132 35c ’ 127c»' 294 Ls 12 o’ |t3c ;
Brazil 572 = 1,007= 1,579 kL = Al
Sri Lanka 23 33 23 19 29 L2 20
Peru 25 17 _, Ly 89 28 19 _, 55 ;
Rep. of Korea 28 & 1932/ 221 13 & 87%?
Pakistan 85 58 skog €92 12 3 79~
India L9 169 1,249 1,kA7 3 12 95
Yugoslavia .o 37 655 692 e 5 95

a/ In descending order of the proportion of contracts signed by majori’y foreign-owned
enterprises,

b/ S0 per cent or more foreign ownership (including wholly foreign-owned).

¢/ Minority foreign control has been treated as "vholly national” in the reply to the

questionnaire.

d/ Specified as "100 per cent govermment controlled” in the reply to the gquestionnaire.
Note: Figures are for the end of 1970, except for Brazil (19f9) and Peru (1968). All data
refer to the manufacturing sector only, excludinz those contracts not specifying the

ownership characteristics or the enterprise concerned. The sample for Peru is very
small, covering only 25 enterprises in eight industrial branches.

The most obvious forms of payments for the acquisition of technology are royalty fees
and payments for imports of capital equipment. Estimates of these are available from
standard accouating sources of the industrial countries and to a lesser extent, from sources
in DCs. In the UN system, estimates have been made by UNCTAD, based on questionnaire
responses and on balance of psyment.s data; UNIDO had also conducted a compilation for some
DCs in connection with its Technological Information Exchange System (TIES): finally, the
UNCTC in its publication"Transnational Corporations in World Development: A Re-Fxamination”
provides estimates for payments for the mid-1970s. Tables 2 (10) and 2 (11) reproduce the
UN Centre for Transnational Corporations and UNCTAD computations, as they are the most

recent available.

Table 2 (10): Payments of royalties and fees by selected developing countries, ls‘est
available year

Payments of royalties and fees

Millions of Percentage
Country Year dollars of exports
Argentina 1974 101 2.56
Brazil 1976 272 2.68
Chile 1972 17 1.98
Colombia 1975 17 1.16
Mexico 1971 167 11.11 ,
Trinidad and Tobago 1975 18 1.02
Indiad/ 1973 24 0.81

a/ Fiscal year ending 31 March,

Source: UN Centre on Transnational Corporations, 1978, p. 280.
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For XCs, a comrarative statement can be obtained from the sample presented in table 2 (19).
For these countries, if they constitute a representative samole of DCs, then it could be con-
ciudei that direct parments for transfer of technology tvpically vary from botween 0.9 to

<.7 zer cent of the value of exports. The cutstanding example is Mexico where technology

tranfer payments were equivalent to 11.1 per cent of the value of total exports.

The da*a for ICs, which is also derived from the CTC sources is a bit more comprehen-
sive. Two observations need to be made. First as can be seen in table (11), in any given
year, only a minority of ICs seem to be net exporters of technology, which indicate that
substantial flows of technology take place on an intra-IC basis. Secondly, the average
annual growth rates of receipts were highest for France (837 for 1971 to 197k), Japan (67%
over 1971 to 1976) and the US (3L{ over 1971 to 1976). These differentials in grovth rates
should not be overly emphasised due to the wide disversions in the initial positions of these
countries, howvever, they do suggest a relative widening of the sources of tecnnolopy supply,

even in the OECD countries. i

The institutional patterns of IC transactions are reflected to some extent by the pay-
ments and receipts of royalties and fees. The CTC provides datal/ for the flows under these
heads for the US, Britain and Germany, and classifies them in accordance with flows on intra-
affiliate basis and transactions among non-affiliated firms. The present discussion draws on
only the US end German examples - 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 were 7S% of global reciepts in 1971, and by 1976, this proportion went up
to over B0%. For Germany, the equivelent figures went from k.67 in 1971 to S5.1% in 1975.
On the payments side, for the . the ratio cf payments to affiliated firms was 497 in 1971,
and it increasec¢ to 59% iu 1976, and for Germany these ratios were L9.27 and 67.47 in 1971 ;

and 1975 respectively.

The preceeding data are for trade between the ICs in question and the rest of the world.
There is no compilation for intra-IC transactions and those between ICs and DCs. Data from
the US for 1975 shows that the share of DCs in receipts from the sale of license technology
in the manufscturing sector was 10% in 1975, and 9% in 1976: the corresponding shares for
royalties and fees were 8% and 7%, and for other payments, i.e. manapgement fees, service
charges, etc. 17% and 147. On a geographical basis Latin America accounted for nearly 0%
of these receipts with Mexico alone accounting for 42%. The chemical sector is particularly
important in the Latin American cases, compared to a relatively low 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 below 107 and for Asia, excluding the Middle East,
about 23%.

1/ UN CTC, op.cit., pp. 278-280.



Table 2 (11):

Receipts and payments of royalties and fees, selected developed countries,ﬁ

/

1971 - 1976 (millions of dollars)
1971 1972 1973
Country Receipts Payments Balance Receipts Payments Balance Receipts Payments Ralance
United States 2,545 2l + 2,304 2,770 294 + 2,476 3,225 38s + 2,8Lo
France 397 466 - 69 583 587 - L Bus Th3 + 102
United Kingdom 358 300 + 58 INTS k1 + p! Lol 392 + 102
FRG 156 425 - 269 211 Lok - 283 223 619 - 396
Delgivm - 129 169 40 150 22 - 62 206 248 - u2
Luxembourg
Netherlands 105 117 - 12 104 153 - L9 142 191 - 49
Sweden 758/ 218¢/ . 1L3 8L 226 - k2 112 283 - 176
Japan 60 488 - 428 T sT2 « ko8 a8 715 - 627
Italy 115 329 - 21k 89 259 - 170 97 30U - 207
Canadab/ 60 327 - 267 ‘e vee ve 9 500 - 406
Spain 29 2€1 - 232
Nev Zealand 15 9 + b4 13 13 e 16 17 - 1
Austria 8 33 - 25 8 b1 - 33 8 u8 - Lo
Australia 7T 73 - 66 5 67 - 62 6 107 - 1m
1974 1 1976

Receipts Payments Balance Receipts Payments Balance Receipts Payments Balance
United States 3,821 3k6 + 3,475 4,302 480 + 3,822 4,366 L68 + 3,895
France 991 821 + 170 Ve vee v . . ve
United Xingdom ST4 L6s + 109 610 530 + 80 veu ee ‘e
FRG 275 670 - 395 324 834 - 510 304 806 - 502
Belgium -
Luxembourg 224 343 - 119
Netherlands 161 237 - 76 cee - . . v “on
Sweden 115 395 - 280 204 51T - 313 15 620 - hhs
Japan 113 718 - 605 161 712 - 551 oo e e
Italy 107 280 - 1713
Canadab/ e vee ven . Ve Ve ces . e
Spain 36 3L - 218 S0 301 - 25) 61 L67 -  hoé
Nev Zealand 24 1L + 10 25 20 + 5 20 23 - 3
Austria 12 65 - 53
Australia 7T 95 - 88 12 98 - 86 Ve e .

st

e Mg -

a/ Ranked in descending order of magnitude cf receipts in 197k,

b/ Figures for 1071 refer to 1969, taken from a special survey done in the same year.

¢/ For technical assistance including other items, separate figure not available

A Ke-Examination, UN Publication, 1978, No, E.T8.I1I1.A.5, p. 275.

Source: Transnational Corporations in World Development:
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“hus, there are four summary points which can be made frorm this bdbrief consideration of
the iirect custs of technology transfer. First, major shares of technology transactions take
place or an intra-corporate basis. Second, there is a considerable concentration in the
sources of supply in the QECD group, with the US, the Furopean Economic Community countries
(especially France and Germany, and Japan being the major suppliers, and the latter three
growing faster than the former. Third, most technology flows take place within the ICs,

with DCs as a whole accouiting for not more than 10 per cent, as the crude indicators suggest.
Finally, even within DCs there is a high concentration of recipients both on cross-regional
basis, and on intra-regional basis. About six DCs would probably account for more than

half the value of total IC - DC flows. Faving made these observations and analytic con-
clusions on the direct costs of technology transfers, it is immediately relevant to consider

indirect costs involved within the process of transacting technology vurchases.

Indirect costs of technology transfer include costs viewed from the social perspective,
e.g. the differences in prices which are generated within the constraints of specifi insti-
tutional and legal frameworks as compared to competitive valuations. Fere, in addition to
recorded data problems, there are several conceptual difficulties in measuremen®, since
competitive market reference prices are often not available io: "u.-poses of comparison.
These difficulties do not, hovever, negate the importance or the value of taking such
costs into consideration. At the same time, the discussion has, necessarily, to be sketchy,
since the impact on DCs of a plethora of issues, such as restrictive business practices,
the extent of increase in degrees of monopoly 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 draws analytic points from empirical work by UNCTAD on the issue of restrictive

business practices and the policies which have been developed to contain thenm.

Tables 2 (12) and 2 (13) indicate tha range of restrictive business practices faced
by DCs in their technology acquisition via TNCs and some policy responses. This statement
merely indicates the range and frequency of particular problems, based on a sample of
respondent DCs. This type of cataloguing does not, by itself, demonstrate the impacts of
the contractual restrictions involved. Taken as a whole, such restrictive conditions
impinge on the possibilities of export of manufactures from DCs, the degree of competition
in domestic markets and certain possible dynamic erfects 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 eliminetion of
export restriction clauses will not result in automatic increases of DC exports; the
barriers to entry problems are too familiar to repete here. Perhaps of more significance,
and less immediately apparent, is the possibility that some of these restrictive clauses may
have been ugsed in the negotiation process as trade-offs against higher royalties and fees.
To treat the problems of restrictive business practices as merely legal issues would ignore
the various compensatory responses by technology suppliers, who can use different strate-

gies in maintaining their economic rents.




Table 2 (12):

Pattern of linitations on access to technology ty developing countries

Type of limitation

Tied vurchases of imported inputs, equip-

nent and spare parts

Restrictions of exports {total prohi-
bition, partiai limitations, geogra-
phical constraints)

Replies as to wvhetlier the country faced the
specified limitation

Yo

Yes To
Argentina, Chile,
Cyprus, Ecuador, (reece,
Iran, Malta, Mexico,
Higeria, Pakistan, Peru,
Sri Lanka, Turkey

Argentina, Chile,
Cyprus, Ecuador, Greece,
Iran, ‘lalta, “exico,
Nigeria, Pakistan, Peru,
Sri Lanka, Turkey

Republic of ¥orea !

Cingapore

Requirements of guarantees against changes

Cyvprus, llipgeria, Turkey

in taxes, tariffs and exchange rates
affecting profits, royalties and remittances

Limitations of competing supplies by:

Cyprus, Greece, Mexico,
Nigeria, Peru

Creece, Iran, “falta,
Yexico, Tingapore

Iran, Malta, Pakistan,
Rep. of Forea, Singa-

(a) restriction on competing imports

{(b) preventing competition for local
resources

(c) obtaining lccal patents to eliminate

Constraints limiting the dynamic effects of

competitors

the transfer

(a) excessive use of expatriate personnel

{b) discouragement of the development of
local technical and research and the
development capabilities

Source: UNCTAD, 1975, p. 15.

Table 2 (13):

pore, Turkey

CGreece, Malta, “exico Iran, Nigeria, Pakistan,
t R ] A ]

Rep. of Korea, Singapore
Ecuador, Malta, Nigeria ...

Argentina, Malta, Singapore
Mexico, Nigeria, Peru,

Turkey

Argentina, Ecuador, ces

Greece, Malta, Mexico,
Higeria, Turkey

Principal issues in regulatory practices of selected countries concerning

imports and use of technology

Principal Issues

I.

1.

Limitations on field of activity and
owvnership by external enterprises

Exclusion of some areas of the economy
from direct foreign investments

Nationalisation in some areas of this
economy

3. Promotion of Joint venture arrangements

L. Acquisition of control of national
enterprises by foreigners

5. Guarantees given by investor's country

in cases of nationalisation, expro-
priation or other measures adopted in
receiving country

Countries

Algeria, Argentina, India, Indoresia, exico,
Sri Lanka, Andean Pact countries, Portugal

Algeria, Chile, Guinea, Guyana, Iraq, Libyan
Arab Republic, Syria, United Republic of
Tanzania, Venezuela

Argentina, India, Indonesia, Mexico, Afghanistan,
Yugoslavia, Andean Pact countries, Fungary,
Romania

Argentina, India, Mexico, Andean Pact countries,
Canada

Australia, Canada, Denmark, FRG, Japan, Nether-
lands, Norway, Portugal, Sweden, Switzerland,
United States of America
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7able 2 (13) centinued

Principal Tssues

1T

10.
11.
12.

13.
U

15.

111
(a)
16.
(v)

17.

18.
19.

(c)
20.

21.

(a)

22,

Policies on controlling costs

Ceiling on remittance arising from
foreign direct investzents

Ceiling on remittance of royalties
Limitations regarding payment of
royalties between subsidiary and
parent company

Technological contributions entitled

only to royalties and cannot be re-
gistered as capital contributions

Control on peyments for unused patents
Control on package licensing

Control on the payment of royalties
during the entire duration of manufac-
ture of a product, or the application
of the process involved without any
specification of time or excessively
long terms of enforcement

Control on price fixing practices

Control on excessive prices of tech-
nology

Control on improper or discriminatory
royalties

Abusive practices either deened %o be
illegal or othervise controlled

Territorial restrictions on exports
Territorial restrictions on exports

Restrictions on purchases, output
or sales

On sources of supply of rav materials,
spare parts, intermediate products,
capital goods and/or competing tech-
nolsgies

On pattern of production

On sales and/or distribution

Post-expiration effects

Limitations on or payment for the use
of a patented invention even after the
patent has expired

Limitations on or payment for the use
of related knov-how even after the
agreement has expired

Limitations affectiz; the dynamic
effects of the transfer

Control on the purchase of technology
already available in the country

Tare 17

Countries

Mgeria, Argentina, Brazil, India, Paraguay,
Andean Pact countries

Argentina, Brazil, India

Rrazil, India, Andean Pact countries

Andean Peact countries

Andean Fact countries
Japan, FRG, Spain, USA
Mexico, Spain

Japan, Spain, USA, Argentina, Mexico, Andean
Pact countries

Spain, Argentina, Mexico

United States of America

Japan, Spein, Argentina, Brazil, ''exico, Andean
Pact countries

Japan, Spain, Argentina, Brazil, Mexico, Andean
Pact countries

Australie, Treland, Japan, Nev Zeesland, Spain,
United Kingdom, USA, European Economic Community,
Argentina, Brazil, India, Mexico, Malawi, Zambia,
Andean Pact countries

Japan, Sapin, Mexico, Andean Pact countries

Japan, Spain, USA, Brazil, Mexico, Andean Pact
countries

Nev Zealand, Spain, United Kingdom, USA, Indie,
Malavi, Zambia

Spain

Spain, Argentina, India, Mexico



orincipsl Issues

23. Limitations on field of use

24, To use staff-designated by the
supplier

25. Grant-back provisions

2¢. Limitations imposed on the manage-
ment of the recipient enterprise

27. Limitetions imposed on the manage-
ment of technological development
of the recipient enterprise

25. Hot to contest validity of patents

29. Authentic text of contract in
foreign langusge

IV. Patent policies

30. Patent protected provided they are
in the social interest

31. Patents granted, as a general policy,
t0o ensure that nev inventions are
worked in the country

32. Compulsory licences, revocation or
expropriation of patents are recog-
nised for reasons other than non-
vorking

33. Regulations on employee‘s inventions

3k. P=congition of inventors' cer* .ficates
notwithstanding the grant of ratents

V. Promotion of national technological
capabilities

35. Incentives to export-oriented acti-
vities

36. Provision regarding training of
national personnel in foreign collabo-
ration agreements

37. Preferential schemes for national
supply of goods and/or services from
national sources

38. Measures to facilitate absorption and
diffusion of foreign technology and
aeveilopment of indigenous technology

VI. Seitlement of disputes

39. Specific reference in recent regula-
tions to national jurisdiction

Source:

Countries
United States of America

*fexico, Andean Pact countries

Japan, Spain, USA, Argentina, Rrazil, Mexico,
Andean Pact countries

Spain, Hexico

Spain, Mexico

United States of America
Svain, Mexico

Austria, Cansda, Denmark, France, Finland, FRG,
Irelend, Norway, Sweden, USA, Czechoslovekia,
Hungary, Poland, Romania, Soviet Union, Algeria,
Brazil, Colombia, India, Iraq, Israel, Figeria,
Peru

Denmark, Finland, FRG, Norway, Sveden

Bulgaria, Czechoslovakia, German Democratic
Republic, Poland, Romania, Soviet Union, Algeria

Algeria, Argentina, Brazil, India, Mexico, Philip~
pines, Rep. of Vietnam, Sri Lanka, Yugoslavir,
Romania

Algeria, Argentina, Central Africen Republic,
Egypt, Gabon, Ghana, India, Indonesia, Kenya,
Liberia, Libyan Arab Republic, Madagascar,
Nigeria, Philippines, Somalia, Upanda

Argentina, Gabon, India, Andean Pact countries

Brazil, India, Peru, Republic of Korea

Argentina, Mexico, Andean Pact countries

UNCTAD, The Possibility and Feasibility on an International Code of Conduct on the

Transfer of Technology, TD/B/AC.11/22, 19Tk.
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Sroym these olservations, it follows that reforms of the legal and institutional frame-
w2rs can taczle only one part of the weaknesses in the vresent system as described earlier.
The surtly of informatior and the increase in barzaining strength for develobning countries
shculd 2ls> te m malor objlective of multilateral measures (as wvell as national measures)
which d¢ not necessarily involve only industrialised countries. Thus the idea of sub- H
regional and repional technology centres among developing countries has been actively pro-
zoted for several years by UiCTAD and had led to the creation of three such centres. UKIDO
itself is quickly developing its scheme for international co-operation among developing
countries regarding information exchanges in technology.l/ The Centre for Industrial Develop-
ment (CID) operates within similar broad lines and aims at increasing the degree of technical
co-oreration between the EEC and the African, Caribbean and Facific countries associated with
it - acting within the framework established under the Lomé Convention - is currently
exercising an imnortant role in regard to dissemination as well as sharing of information on
available technologies among the countries mentioned above.gf At a more limited level, the
Commonvealth Secretariat assists some of the member governments in their negotiations with

technology sellers.

Finally, it is worth emphasising that the experience of the socialist countries of
Eastern Iurope in their purchases of technology via production-sharing arrangements may be
valuable in indicating the wvay of eliminating restrictive clauses and providing bargaining
forrulae. Thus fer, no formal mechanism exists which cen transfer this experience and

knowledge to DCs; here again, internationel institutions may be of some help.

The remarks above justify the consideration of an international organisation whose
task would be to increase progressively or mobilise technical zo-operation among the various
countries of the UN system, in order to abolish barriers that still exist. Fowever, to
obtain a more accurate picture about the shape of the device(s) that would be necessary,
three different avenues might be considered. First, current R + D reorientationc may be
due to DC potentialities to increase their technological capacities rather than just their
scientific knowledge. Second, a clear picture of some semi-hidden market possibilities may
be provided by socialist countries, Third, this section will review some recent DC flovws

involving the framework of technology itself.

1/ This reference is to “he UNIDO TIES scheme.

2/ The CID has been set up to implement Title III of the Lomé Convention. It is super-
vised by a Comnittee on Industrial Co-operation with 11 members from the EEC and 17 from
the ACP committee. An Advisory Committee of persons with industrial experience pro-
vides for direct contacts with industry. The objectives of the Centre include the follow-
ing: (a) to facilitate the transfer of 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 of the ACP states for research; (c) to adapt technology;
and {d) for training in industrial skills at all leve)s in these states. Inquiries and
information processed by the CID comes both from FEC firms offering know-how or new
equipment embodying new techuology and from ACP firms requesting information on recent
technology and equipment embodying it for specific production processes. The basic
budget of the CID is provided by the European Development Fund (EDF) but this modest
direct allocation from the EDF to the DCs is supplemented by technologically oriented
action in connection with the various industrial projects financed by the EDF in the '
individual ACP countries. See, Industrial Co-operation and the Lomé& Convention.
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2.3.L The Potentialities from forth ‘South Tlows

Much of the preceeding discussion has concerned the inequities and problers of the
Nortl.-South flows of technology. Section 2.3.2 attermtted to vrovide an indicator of the
location of technological potentials in its statistical and descriptive discussion. That
reeds to be focussed on is the augmentation of DC technolorical pctentials via the transfer
of technological capacities from the North to the South. Vithin the contemrorary insti-
tutional context of the world economy, this would mean the reloca%ion of R + D and technolomy

commercialising facilities controlled oy TNCs.

The relevance of the ensuing analysis cannot be overemphasised. ote has already been
made of the extent of concentration of R + D expenditure, both between the industrialised
countries and DCs and within the IC group. This concentration is reflected by the fact
that the US and USSR together account for 58 per cent of global 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 worlé P + D expenditures
accounted for by these countries is increased to 83 per cent. So, in the context of P + D
relocation the US stands as the most important country; and in the US, the most important
agent is the THC, in view of the elements of control that have been stressed here and else-

vhere in the literature.

The current positicn is indicated by a recent survey of Lhk US-based TNCs which con-
trol about 75 per cent of US industrial R + D. Table 2 (1k) presents data on the geo-
graphical distribution and affiliate spending patterns of these corporations, in selected
years over the period 1966-1975. The data are important in two respects. First, there
vere relatively higher grosth rates in R + D generated by foreign affiliates, as compared
to the domestic growth rates of these TRCs, and the growth rates of total US-based R + D,
in the earlier period. However, this situation was 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 overseas B + D is indicated in table 2 (15). It can be
seen that 82.5 per cent of these expenditures vere concentrated in cight couniries (seven
EEC countries plus Canada) and 7.9 per cent allocated over the "rest of the world”, which
includes Asia, Africa, Latin America (excluding Brazil and Argentina) and the other Furo-
pean countries, not included in this listing. It would not be conjectural to suggest that
the potentials for R + D "relocation” are fairly narrow, given the possibility that only
3.5 to 5 per cent of total TNC expenditures under this head were allocated to the whole of
the Third World.

At another level, much debate, often reflected in UN resolutions pertaining to in-
dustrial relocation suggests that patterns of growth would change markedly if the major
corporations were prepared to relocate technological and ccientific activities, Before
blanket propesals and attempts at providing incentives materialise, some consideratior
should be devoted to the motives which TNCs may have in such relocation. The broad con-
siderations which determine R + D location seem to be: (i) material as well as manrower
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29st3; [ii} the internal economies or dis-economies to the firm, from sourcing technolo-

~ical irnruts from 4ifferent locations, for interrated merketing networks; (iii) lepal
anl institutional protection which will enable the preseirvation of industrial secrecy:

and (iv) the infrastructure provided in a country for supporting R + D activities.

Tatle 2 (14): 2 + D expenditures by foreign affiliates of US corpanies, domestic R + D by

their parent companies, and all industrial R + D in the United States,
selected years, 1966 - 1975

Performer of & + D 1966 1971 1972 1973 1975

P + D expenditures (in millions of 2)

1. Foreign affiliates of US companias 537 1,063 1,212 12602 1,332
2. US parent companies 11,597 14,352 15,394 15.7695/ 17,2h8b-/
3. All US industries 15,568 18,31k 19,5218 20,4508 ...

Average annual increases (%) from
preceding year

L. Poreign affiliates of US companies .- 1.7 1k.0 2.3 3.72-/
S. US parent companies .. kb 7.3 2.% L6~
€. All US industries - 2.3 6.6 4.8 .

R + D of foreign affiliates as ¢

7. Total R + D generated by companies L4 6.9
in sample y -

8. R + D of all US industries ERY 5.8 6.2 6.1 -

7.3 7.3 1.2

a’/ Based on budgeted R + D expenditure in Conference Board survey.

b/ Based on projected R + D expenditures in 1972 prices reported in Conference Board
survey.

¢/ Preliminary.
/ Estimaced by HSF.
/ Based on change between 1972 and 1975.

Source: Based on the Conference Board Survey.

Vhat might be the costs and benefits in developing countries of such relocation of
R+ D? If R+ D is directed towards local production and marketing, then more appropriate
products and processes might be introduced into local markets. This is by no means o
guaranteed outcome, since the innovative activity might te directed towards markets which
are not directly related to the requirements of the majority of the DC population with its
weak purchasing pover. In terms of benefits, the local R + D activity will generally provide
employment to technical and scientific manpower from the country concerned. Whether or
not this repressnts a significant gain depends on whether such manpower is being provided
with tasks which it would not othervise have been able to perform or whether it is being
diverted from other, perhaps more useful, tasks. A third possibly advantageous consider-
ation is that local enterprises may be stimulated tc engage in more technolocial search und
research, and may be able to benefit from the spinoffs of skills acquired by local man-
pover employed by the TNCs.
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ZTable 2 (15): Country distribution of estimated total of P + D abroad, by US-based

companies: selected years 19G€ - 1075

Percentage distribution

Country 1966 1971 1972 1972 1975
Canada 22.2 1£. L 1L.3 12.0 13.1

4

Common Market (36.9)  (59.1)  (50.1)  (10.7)% (69.4)%
Germany 22.3 30.9 30.5 32.3 29.9
France 9.1 7.3 8.2 8.k g1
Relgium 3.2 3.h 3.5 3.5 3.5
Italy 2.6 k.9 5.0 k.2 €.1
Netherlands 1.6 2.6 2.0 3.1 3.0
United Kingdom 2k .2 18.7 18.5 19.2 18.8
Switzerland 1.1 1.6 1.8 1.8 2.0
Brazil 0.7 2.1 2.6 2.8 2.9
Argentina 1.1 0.8 0.7 0.8 0.6
Japan 0.6 0.6 0.7 1.2 0.7
Australia and New Zealand k.1 3.8 3.6 3.6 3.7
Rest of the World 6.9 7.0 T.5 7.2 7.6
roraL®’ 100.0  100.0  100.0  100.0  100.0
Total amount in millions of dollars 537 1,063 1,212 1,2ko0 1,331

a/ Excluding Ireland and Denmark and including the United Kingdom. These three countries
Joined the Common Market in 1973.

b/ Due to rounding, figures may not add up to 100%.

Source: Based on the Conference Board Survey.

The local establishment of R + D activities may not be very satisfactory if it is used
as an antenna with which to monitor promising research being conducted by local enterprises,
or if TNCs try to intcrnalise all of the benefits of R + D rather than diffusing them through
the local productive system. As always, the main consideration is the degree to which
locally conducted TNC technological innovation is successful in creating stronger and more

useful linkages with the domestic system.

Where research is conducted locally, but the objectives of the research are not directed
to either the resources of the requirements of local markets, then the only benefits can be
in terms of possible externalities. Those externalities have been mentioned in preceding
paragraphs. Similarly, the costs will tend to be those of the opportunity-cost type, where
skilled manpower is used. Finally, there can be little doubt that local technological
developuent may be significantly influenced thrcugh the attraction of foreign R + D just as
much as happens as & result of the importation of foreign technology via DFI or licensing
agreements., At the broadest level, it is suggested that there should be inherent selectivity
exercised by DC governments in their attempte at attracting TNC R + D activities,



|

Tage L©

echnolory from Cocialist Countries of Fastern Europe

For the past three Jecades, the socialist countries of Fastern Furope have been
curatle of transferring their technological knowledr-e to the rest of the world, primarily
tecause of loang records of technological achievements stemming from their ability to imple-
rent industrial planning and also to follow edequate strategies which have, as a result,
led these countries to a maximisation of their technolorical development. The majority of
the countries from the socialist bloc was relatively backward semi-industrial countries until
the end of the fecond World Var. After this period, the centrally planned economies of
Zastern Furope began to acquire advanced technolories from other countries in order to
devello and adapt them in accordance with the characteristics of their economic and social
systers. These practices have helped these countries to acquire great experience. Since
some of the present needs of the developing countries resemble those felt by the socialist
countries of Eastern Eurcpe 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 DCs as another and less traditional source of supply of tech-
nology. As a consequence, the choice of sources snd terms of purchase - in other words,
the transparency of the existing market in which technological transactions take place -
vill have been augmented for the developing countries. Moreover, and also in accordance
with the approach followed in this chepter, through this approach the always complicatad
and frequently thorny question of DFI may somewhat be reduced, if technologies are pur-
chased increasingly from the socialist countries of Fastern Furope instead from TNCs,
whose approaches to technology %ransfers to DCs differ almost 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 cepital; to be at or at least close to the technological
frontier in order to be able to augment the volume of exports; and finally to educate
vorkers so that a growing supply of skilled manpower may eventually improve the techno-

logical and economic capabilities of the developing country in question.

Co-operation between socialist countries of Eastern Furope and developing countries
in the transfer of technology has been basically carried out through interygovernmental
agreements concerning various fields like scientific and technical co-operation (e.g.
exchange of technical documentation, supply of engineering designs, exchange of scien-
tific delegations), trade and payments and agreement related to economic co-operation (where
technology can be embodied in the machinery and equipment or transferred via designs,
technical assistance to establish the new plant). These agreements are concluded between
the governments of the socialift countries of Fastern 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
will make better use of the technological knowledge transferred and to thus build the
pillars for a most efficient way to transform the economic and social structures of the

latter's economies.
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The intervovernmental arreements of this tyre betwveen the socialist countiries of

Zast2rn furope and the develcorin~ countries nurber: Bulgaria 0°: Ciechosliovakia 33;
-

” . - .. . s . i°
Jerman Derocratic Tepublic 19: funpary L2: Polanc 27: and the USTR L2.--  Furthermore,
this sort of agreement is gaining cround over the traditional one, which was rmairly con-
cerned with quantitative increases in trade tetweer UCs and the socialist countries of

e

'
Castern Turope.—

Thourh the bilateral intergovernmental agreerents as described above are bty far the
fFreatest avenue for technological co-operation between the socialist countries and DCs,
some recent trends seek more multilateral arrangements. Cince 1775, throush the Council
for “futual Economic Assistence (CﬂEA),zf these sociamlist countries of Fastern Turove
negotiated multilateral economic. scientific and technical co-operation agreerents with
some DCs. These arrangements have develoved into a tripartite industrial co-operation
scheme, in which partners from not Just socialist countries, but also from develoned-
market-economy countries and developing countries undertake industrial nroJects.E! Tri-
partite industrial co-operation showed that of the 132 contracts recorded, almost k0 per
cent were concluded in 1973 and in 19TL. The overall cost of these nrojects was equal to
about 12 per cent of the total imports of investment goods by the developing countries
during the period of 196k - 1973.2/ Under the auspices of such arrangements, a few deve-
loping countries with higher levels of industrial and technolomical develooment can pro-

vide assistance to other developing countries.

As regards the directions for technical co-operation established by the govermmernts
of the East European countries, technology is frequently sold in the form of machinery,
equipment and complete industrial plants. In 1975, the exports of machinery and equipment
to the develcping ccuntries vere equal to $ 3,500 million. This represents an increase of
133 per cent over the exports at the beginning of the 1970s (see table 2 (16)). The
socialist country vhich played the most decisivz role as far as volume of evpcrts is con-
cerned was the USSR with a total amoung ot $ 1,730 million.é/ The CYTA countries have
provided technological assistance in this form in more than 3,000 projects in vhich com-

pleted transactions cover 2,300 projects.

1/ Data based on replies to questionnaires sent out by the UNCTAD Secretariat.
2/ See UNCTAD TD/B/615.

3/ Members of CMEA are the following countries: Bulgaria, Cuba, Czechoslovekia, German
Democratic Republic, Hungary, Mongolian People's Republic, Poland, Romania and the
USSR,

L/ The origins of these new co-operativ: approaches thet CMEA is executing might be found
in cases like the converter shop erected in the People's Democratic Republic of Algeria
wvith the help of the USSR, France, Italy, the Federal Republic of Germany and Austri-.
See UNIDO ID/W.146/101, pp. 27-28.

5/ See TAD/SEM.1/2, paras 23 and 2L; document prepared for the UNCTAD Seminar on Indus-
trial Specialisation through Various Forms of Multilateral Co-operation, Tripartite
Co-operation in Design and Consulting Studies.

6/ Figure obtained from Handbook of International Trade and Development Statistics, 1979,
table A.10, p. 770. For a more detailed information about USSR exports of machinery,
see table B,
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Tatle . (1-7: ZIxrorts of machinery ani transport equipment from socialist countries of

fastern Furcve to developing countries>

{millions of US dollars)

ORIGIN DESTINATION !

% of developing countries’

Socialist Countries of Zastern Zurope develoring Countries rest of the world

1355 23 L

1060 370 A

19F5 ala 16

1970 1,500 1€

1973 2,710 12

197L 2,k20 12

1975 3,170 13

197€ 3,500 13

a/ The figures in the table also cover consumer durable zcods.

Source: BEased on UNCTAD, Fandbook of Internationel Trade and Develoomert Statisties, 1979,
table A.10.

then the technology supplied by governmental organisations comes without parallel
seles of machinery and equipment, the technological services transfers occur through rrga-
nisations set up specifically for this purpose. The entities concerned are the following:
in Pularia, Tehnika Tekhnockomplekt Agrokomplex; in Czechoslovakia, Polytechna; in Fungary,
Tesco, Licencia, Novex and Geomineo; in Poland, Polservice; in the USSR by Litzenzintorg.
While the German Democratic Republic and Fungary do not have similar specijalised agencies,
they supply technological services via their trade organisations responsible for the export

of machinery, equipment and industrial plant.

Table 2 {17): USSR Exports of machinery to selected d°v..oping countries
(thousand of US dollars)

Exports of machinery

Country 1973 1974 1975 Percentage 4 1973-1975
Afghanistan 16,550 16,026 25,362 535
Mgeria 27,593 29,031 53,296 93%
Bengladesh 12,191 10,324 7,893 -35%
Brazil 7,819 8,951 4,615 =417
Egypt 101,059 115,748 97,7h2 - 3%
Guines 40,509 9,060 9,972 =75%
India 71,974 97,876 101,370 417
Iran 97,143 147,003 168,690 The
Iraq 55,335 66,102 95,892 T70%
Pakistan 6,189 11,626 26,020 320%
Syrian Arab Rep. 34,231 31,922 36,n88 5%
TOTAL 471,613 543,969 626,940 33%

Source: Derived from USSR statistics available in the UNCTAD Secretariat.
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Tecirnologic®l transfer from Socialist countries of Fastern Furope to developing
couniries have met some difficulties. Amorg them were financial problems relating to
unsatisfactory conditions regarding sayments, guarantees and utilisation of credit allo-
cations. lowever, a way to avoid these problems might be to transfer technology under
agreements oriented to minimise the role of money, e.g. barter arranpgements: clearing
agreements (by which two countries agres to exchanpge products not readily sold on the
open market by signing a purchase snd payment agreement); switch trading agreements
(vhere one of the partners, in this case the socialist country, could trade technology
for any other good from the DC); and compensation buy-back agreements.éj Bmong
other identified difficulties were the inadequacies of sufficiently developed local
technological capacities in developing courntries, including the difficulty of obtaining
reliable feasibility stucies as well as the availability of skills and information ser-
vices, Legal problems also exist because nationel and international patent systems
impede the import and locel development ~¢ certain technologies. Moreover, domestic
regulations in some recipient countries relating to trade and civil law create uncertain-

ties with respect to the fulfilment of obligations undertaken.

Although generalisation oversimplifies reality and requires precautions when dealing
with some of the findings depicted by the study, the report prepared by the Marga Institute
of Sri Lanka for UNCTAD might be worth considerting.g/ The operation studied was an inte-
grated package in which capital assistance, preinvestment studies, rroject designs, pro-
cess technology training and commissioning and operation of the plant were co-ordinated
aspects of a single, centrally administered programme. The Soviet agencies which were in-
volved in this programme provided without reservation all of the required technological
know-how. No continuing lisbilities were involved, especially royalties or licence fees.
The cost of the know-how was paid through charges for experts and other kinds of techno-
logical services provided during the implementation of the project. Further favourable
aspects were that no restrictions were placed on rawv material procurements or on exports,
nor did any condition impose constrainis on the future policies of the Sri Lanka Tyre Cor-
poration regarding technical collaboration with other groups. Furthermore, the project
was directed at satisfying those local needs related to the improvement of the domestic

technological capabilities in the tyre industry.

1/ For a more comprehensive explanation concerning these agreements, see International
Trade without Money, by Weigand, R.F. in Harvard Business Review, lovember-December
1977, pp. 28-166.

2/ The study is a careful examination of .a particular project (for tyres and tubes) in
which Sri Lanka receives technological co-operation from Socialist coun*tries on an
intragovernmental basis. UNCTAD TD/B/C.6/6, 1975 - Major Issues Arising from the
Transfer of Technology: A Case Study of Sri Lanka,
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The nrolect alsc contained several negative features. They were, inter alia, of
the following nature:

{a) Pre-investment studies undertaken vere of similar type to those of technolopy
sales by developins countries' enterrrises, with the unavoidable result that there was a
tendency to invest in large-scale plants, resulting in excess capacity. Moreover, these
studies did not give enough importance to the analysis of the benefits and costs of invest-
ment with the consequence that insufficient attention was paid to the potential commercial

profitability of the operation.

(b) 1In comparison to projects of similar characteristics established by ICs' private
enterprises in neighbouring countries, the capital costs of the projects could be considered
relatively high.

(¢) Any detailed breskdown of prices for the major items of the plant and equipment
used in the project proved to be difficult to obtain.

The above factors simply add confusion to the analysis of the extent to which this project
was useful for this particular sector of 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 {0 developing countries., Since many
of the features of 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-
gical co-operation either through government-to-government accords (which has up to now been
the most characteristic feature in the agreements between socialist and developing countries)
and multilatersl arrangements (which offer plenty of reasons to expect a large expansion
of these modalities). Recent data shov that the socialist countries of Eastern Europe have
increased their technology sales to industrialised countries, e.g. during the 1970s, a k0O
per cent increase was observed. This increase will necessarily provide socialist countries
with experience which could be used to improve terms under which 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

between the socialist countries of Eastern Europe and the developing countries are possible.

2.3.6 Technology Transactions Amo:.g Developing Countries

Evidence is now coming to lightl/ vhich shows that DFI and technology exports among

developing countries are increasing quite substantially. Without entering into a detailed
digcussion of the DFI, which in any case is still relatively small compared to that from

1/ See, for example, O'Brien, P., Hasnain, A. and Lechuga-Jiménez, F., Direct Foreign
Investment and Technology Exports Among Developing Countries, vhich follows in this
volume.



irdustrialised countries (in 1974, only 1 per cent of all OFI in Latin America came froc
other countries of the region; in Asia, as of a~ound 197, it seens unlikely that rore
than some S-7 per cent of the investment was irntra-resional, including Jaran)!, there is
nevertneless some reason to think that some of these investments may yield technological

advantages to the recipient developing countries.

The scanty empirical evidence available suggests that the technology used by investing
3C firms may be more adequate in the scale of production, installatior of more adeguate
technology, higher utilisation rates for that machinery and lower use of external sources

o?f raw materials.

There is evidence of an expansion in technology exports from one developing country
to another. They cover exports of machinery and equipment, sales of turnkey rlants,
provision of consultancy services and some training of versonnel in the recipient countries.
To provile recent developments, tables 2 (18}, 2 (19) and 2 (20} show exports of turnkey
plants in recenrt years by enterprises in Argentina, Taiwan and the Republic of Korea.
Though important differences exist among the three countries, the mere fact thet such ex-
ports are taking place is of major importance to the prospects for increased ranges of
alternatives for technology purchases, particularly for the more industrialised developing
countries. The Argentinian data indicate that the total value of these exports, estimated
at some $ 3kl million, was equal to nearly 10 per cent of the total value of all Arpentinian
manufactured exports during the 1973-1977 period. Most of the contracts were with other
Latin American countries, suggesting tha®t in this case geographic proximity and perhavs
linguistic identity may be important factors for determining the direction of flows. The
technologies involved in these South/South transactions in the Latin American case have
not been confined to simple areas. Many of the contracts cover quite complex technological
areas such as integrated cosmmunications systems and a water treatment plant for industrial
uses. Additional data showed that 28 of the 34 technology contracts examined were obtained
by national enterprises while five affiliates of TNCs obtained the remaining six contracts.
On a value basis, however, slightly more than 50 per cent of total export receipts accrued
to THC affiliates and even vhen the single largest contract (that won by Techint in Peru}
is omitted from the sample, the average size of contract for the TNC 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 of technological assets and servicer, All the same, several Argentina-based
companies are becoming internationally competitive and there is evidence to shov that some
of these companies have gained their exports of technology in international bidding.

The Taivan data given in itable 2 (19) show that in 1976 there were 58 turnkey plant
exports with a value of $ 16 million. These two figures are already enough to show that
practically all the exports are from small plants: indeed, of the 58 projects only three
vere for a value in excess of $§ 1 million. The technology embodied in these exports had
most often been acquired via licensing agreements originally concluded with Japanese and
Eurvpean enterprises though active technological co-operation with these firms vas no longer
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argentira'’s exovorts of turnkey plants, 1973-1977

Year {lorpany

1773  De Sreet
Zisalco
Standard Elec.

Sicom

SEL Freineering

Phoenicia
Hisalco
Emepa
Frmepa

Adabor

Lix Klett

1975 Meitar
Dosicentar

Eximparg

Lito Gonella
Tachint

Bago Laboratory

Benito Roggic
Niselco

1976 Meitar

Gale Estab.

De Met

Earial

Harial

Cemati
Phoenicia
Caigsutti
Giuliani
Industrial Cases
Iradi

Bago Laboratory

1977 SEL Engineering

Technimantsade
Latinacansult

Source:

Page S1

Destination

. - Thousands
Type of clant of dollars
VYegetable oil factory 5,525.0
Cooked meat and extracts 200.0
Automatic central telephone 573.9
station and external communi-

cations plant

Interral cormunications system 2,320.k
flaughter-house and cold 12,50C.0
storage plant

Integral baking plant 2,900.0
Glycerine-producing plant 90.0
15 sheds for port storage 6,T75.0
Structure sheds, metallic cover- 15,940.5
ings and silos for fowl farms

Metallic silos with integrated 2,329.1
conveyors

Air conditioning, ventilation 90.0
and heating for a bank building

Processing of citrus fruit 6,200.0
Two honey-making plants 1,k90.0
Plants for extraction of vege- L 00n.0
table 0il from cotton seed

Supply, distribution and pumping 1,993.3

terminals for liquefied gas
0il pipeline and pumping station 1

20,000.0

Antidiotics-producing plant 220.0
Airport 52,000.0
Pleat for processing of water 47.3
for industrial use

Processing of citrus fruit, pine- 8,310.0
apple and manioc

Plunt for prccessing and bottling 1,kb1.0
of spices

Plant for extraction of oil for Tu6 b
solvent and for treatament of sun-

flover seeds and soyabean seeds

Flant to produce lead oxide 1k6.8
Plant for melting and recovery of 105.7
lead

Ironvorks for electric installations 1h6.5
Integral bread-making plant 115.0
Slaughtering and processing of fowl 188.5
Povered balanced food factory 239.2
Vlant for refining fats 235.2
Plant for processing and storing 483.2
grain

Plant for the extraction of active 450.0
elements

Plant to produce godium casein, 259.9
calcium and powdered milk serum
Pesticide-manufacturing plant 45,000.0
Hospital 46,000.0
TOTAL 340, 42,k

Baged on Katz, J. and Ablin, E., 1978,

Rolivia
Brazil !
Ecuador

Chile
Cuba
Cuba
Mexico
Cuba
Cu’s-

Cube

Bolivia
Cuba
Uruguay
Venezuela
Venezuelas

Bolivia
Chile

Bolivia
Chile

Uruguay

Bolivia
Ivory Coast



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

Ro. of - . Value

Tyre of Industry PO Destination Us $ '000
Sugar Refining 1 Liberia 5,400
Cement 1 Fong Kong 1,250
Paper T Indonesia 3,081
3 Malaysia 786
1 Thailand 395
Vire and Chain 2 Indonesia 150
3 Malaysia 350
2 Thailand 300
Can Manufacture 1 Japan 213
2 Indonesia 364
3 Thailand 468
1 Ivory Coast 151
Soep 2 Indonesia 221
Rolling Mill 1 Nigeria 820
Selt Refining 1 Theiland 110
1 Indonesia 121
Plastic Injection Molding 3 Thailand 213
3 Indonesia 1k6
1 Philippines 113
1 Melaysia 112
PE Woven Bag 1 Thailand 80
1 Philippines 78
Vater Treatment Plant L} Indonesia 8o
3 Philippines k2
Bon-Woven Fabric 1 Philippines 200
Dry Battery 1 Paraguay 87
1 Philippines 68
Air-Pollution Controi Equipment 1 Thailand 15
1 Indonesia 1k
Galvanized Sheet 1 Indonesia 167
Steel Pipe 1 Malaysia 209
2 Philippines k51
TOTAL 58 16,257

Source: Rhee and Westphal, A Rote on Exports of Technology from The Repvblic of China and
Kores, mimeo, November 1978, table 2.

to be observed. It seems also that the present exports of turnkey plants from Taivan make
relatively little use of sub-contracting and exbody technologies which have not been signi-
ficantly adapted or upgraded in relation to the original imports. Much of the marketing

of these technologies, moreover, is done through contacts with overseas Chinese communities,
suggesting that they are perhaps not being achieved through successful bidding on open
merkets, but rather via more closed channels.

In the case of the Republic of Korea, even if the number of transactions is much smaller
than for Taivan or Argentina, the average value of the cotracts is much higher. As of end
of 1977, sixteen plants had been or vere being constructed, with an aggregate value in
cxness 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 firms had been awarded 13
additional plant export contracts worth US $ L3L_ L million in total value, and vere in the
process of negotiating contracts wvorth between $ 5 and 9 billion with an average contract
value vell in excess of $ 100 million.Y

1/ FRbee and Westphal, op.cit., pp. 11-13.



Tatle & (20):

Forea's turnkey plant exports as of the end of 1977

Contract

Page 53

Exporting Year of Industry, Product or Process Value Receiving Type of Company
Corpeny Completion Classification ($1.0¢0) Country Exporting
Sung-Lee Synthetic and silk textile . Leading textile ma- !
a
Machinery 1973 veaving mill 1,000  Afghsnistan chinery producer
Seoul . . Leading food-pro-
i 1973 Glutamine-soda factory 3,800 Indomesia cessing
Korea En- . . Saudi Engineering consul-
gineering 1976 Synthetic resin plant 6,000 Arabia ting c
Eanil . . . Leading cement
Cement 1976 Rolling mill 1,580 Indonesia manufacturer
Dae-lan . . . .
Feavy 1977 Hate:ga.;:n :f hydraulic 1,200 Taiwvan Leading engineering
Machinery F P company
Yoohan- . Leading paper pro-
Kimbery 1971 Paper plant 1,000  Colombia ducts manufacturer
Total completed 6 plants 1k,580
Construc- . as
. . . Subsidiary of
Renkook- tion in pro- - Seudi -
Inshuro s at Glass fibre plant 650 Arabia glass fibre com-
end of 1977 pany
Daewoo " Polypropylene plant 490 Kenya Integrated trading
company
Daewoo " Tire factory 60,000 Sudan Integrated trading
company
Daewoo " Galvanised sheet plant 1,000 Sudan Integrated trading
company
Hyun Dai - Cement 235,080 Saudi Integrat~d trading
Arabia company
Won-Eyo v Roofing nail plant 1,030 HNigeria Engineering company
Sun- " . . Integrated trading
K Pipe fitting plant k50 Kenya -
Whasin " : Leading engineering
industrial Zinc smeltery 72,060 Thailand o
Kang-won " . Leading engineering
industrial Turbine plant 2,000 Sweden ¢
Yoohan-~ " R .
. Paper plant 1,500 Leading paper pro-
Kimbery Salvador ducts manufacturer
Total in progress 10 plants 374,040
AGGREGATE 16 plants 388,620

Source: Chung-Ang Daily Newspaper, ebruary 24, 1978, as reproduced in Rhee and Westphal,

op.cit., table 3,

Certain features of Korean technology exports are worth noting, since they are rele-
vant both for national policies of technological development and for possible mechanisms
of international co-operation.
Korean industry. Second, local know-hov is an integral part of techmology exports,
though in the larger projects it iz often mixed vith foreign supplies through sudb- |

First, the exporting enterprises are among the giants of



|
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cortracting arrangerments and loint ventures. Third, as alrealy noted, rovernrent supvert
for technology exrvorts has bheen substantial, both throush the general encouragement offered
to larpe enterprises and the decentralisation of extort incentives and exrort rarketing.

The overall picture is ir which rrogressive concentration on a small number of conslomerates
strong in narketinz and technolcgies has nowv taker the country to the threshold of a malor
expansion of technological exports. The social costs of this concentration, hovever, need

to be borne in mind before enthusiastic conclusions are drawn.

Other large and more industrialised developing countries, including India, Frazil and
Mexico, are also engaged in substantial exports of technology, in all forms, to other varts
of the developing world. The evidence suggests that even without multilateral policies
directed towards easing the entry of these supnliers, the alternatives for the developing
countries are beginning to increase substantially. Fence, future purchases of technology,
and not only in so-called traditionel sectors, need not be confined to the well-known mar-
kets of IC enterprises. South/South co-operation, in short, has every opportunity to
expand in the next decade and so alleviate a certain number of the previously noted vro-
blems associated with technology acquisitisr.. Some of the mechanisms through vhich these
newver forms of technological co-operation can be stimulated will be discussed in the last
part of this paper.

2.4 Evaluation of Cusrent Proposals for Strengthening the Technological Capecity of

tae Developing Countries

2.4.1 The Ovganisation.l Pattern of International Co-overation

Three kinds of organisations are involved in international co-operation, i.e., govern-
mental organisations, international organisations, and other bodies supported by private
funds, govermmental assistance and other means. To provide a backdrop agairst which present
proposals may be examined, it is useful to sketch the pattern of international co-operation

among these various organisations.

At the governmental level, it is useful to distinguish four groups of countries: the
industrialised countries of the OECD, the developing country members of the Group of T7 and
the socialist countries of Eastern Purope (the CMFA) and Chine. The industrialised coun-
tries have a Secretariat in the OFCD as the primarv institutional structure for international
co-operation. This organisation has nov existed for almost thirty years and provides a
permanent forum and Secretariat with vhich to back up the proposals and negotiating posi-
tions adopted by its membder countries in international discussion. In a somewhat similar
sense, the CMEA provides essential secretariat support for scme of the socialist countries,
Among the developiug countries there is, as yet, no permanent machinery in wvhich all of
them participate. However, there are important regiopal and subregional networks wvhich
manage to provide major inputs on technological problems of specific interest to the region
concerned, e.g. the activities of SFLA and the Andean Pact in Latin America, some of the
assistance provided by the Arab Pund for Economic Development, some of the work within the
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ATTAN, mnd st ~n. There hasve teen varicus —eetinrs devoted to the rrotlems of develoring
sountriec ms u whele, estecially the Conference on Technical Ceo-oreration Among Develoring
Countries {TCDC) which took place in Zuencs Aires in Ausust 1077, Yevertheless, none of
these meeling has resuited in the formation of a rermanent body with sufficient range and

derth to undertake a *thorough examinstion of the protlems in question.

The issues have teen well described by the current Cormonwvealth Secretary General whe
nointed out thet “during 1977 there were over 2,00" meeting days in Seneva for UNCTAD alone.
And these were gquite aps-t from other important negotiations at the ILO, GATT, WFD and
other irnternational organisations in Geneve. In that year, which sav intensive activity in
the *tultilateral Trade Negotiations as well, only 5F of the 117 members of the Group of 77
develoving countries has resident missions in Geneva, the great majority of them with fever
than ten staf?. US staff in Geneva for the MiNs alone was in excess of 150 personnel. In
the view of some people it is little short of miraculous that the developing world maintains
the level of cohesion and diplomatic initiative that it currently does, given the close
and efficient links that exist through the OFCD, EFC, TATO, and other bodies and the growing
temptations that exist among the large members of the developing world, such as Prazil, to
cut and Tun from the group and do their own deals with richer countries on a bilateral

7

basis."i‘

%o permanent fora with regard to intragovernmental co-operation seems to exist. For
example, no regular meetings are held between the OECT and the CMEA countries. Cenerally,
there is no permanent machinery for contacts among the OFCD countries and the developing
countries, given particularly that the Conference on International Fconom: : Co-operation
reached a dead end; there is no ongoing institution for contact among the CMFA countries
and the developing countries, and likewise there is no permanent machinery for co-operation

among the developing countries and China.

To swmmarise, therefore, a matrix of international co-operation cetegorised according
to North, South, East and China would reveal many more empty cells than full ones. CSerious
consideration, therefore, needs to be given to long-term institutional arrangements if there
are to be fora within which international co-operation can be developed as a continuous
process. At present, negotiations tend to be ad hoc and provide more grounds for airing
conflict than for resclving them. On only a few occasions are initiatives taken by the
industrialised courtries. Instead, the process is one in which the developing countries

propose and the industrialised countries dispose.

To turn nov to the activities of international organisations, there are three discern-
able aspects of their activities. First, some organisations have general responsibilities
for international transferr of technology; in this category comes, for example, the work
of UNCTAD, UNIDO and ILO. Second, various specialised agencies of the UN system have
responsibilities for technology related to specific sectors; examples here would be the
work of WHO, PAO and UNESCO. Third, important examples exist of interagency co-operation
on particular issues vhere technology is a major element: an example would be the UNIDO/
WHO/UNCTAD Task Porce on Pharmaceuticals.

1/ Financial Times, February 5, 1979.



Finallv, at a di1fferent ievel, are various other orranisations which undertake work
relating to technological problems. In the develoving countries are such institutions as
the Rariloche Foundatior in Argentina. the Appropriace Technology Centre in Panzalore in
India, ~s well as some other major institutions In individual developnirg countries whose
experience may be of value to others, e.g. KISTlJ in the Pepublic of ¥Yorea. In the indus-
trialised countries some organisations are concerned with co-operation, e.g. the Intermediate
Technology Develooment Group in the U¥. All of these organisations perform useful work, but
the lack of an overall framework with which to harness their resources is still something of
a handicap. The third part of this peper will returu to this point; however, to provide a
basis for considering nev proposals, some of the steps which have been taken with regard

to international co-operation in technology will be examined.

2.4.2 Purpose, Content and Evaluation of Current Proposals

2.L.2.1 International Proposals for North’/South Technology Transfers

Analysis and policy during the past decade has focussed heavily on transfers of tech-
nology from the industrialised to the developing countries., As a result of the analyses of
the veaknesses of technology markets, the efforts of government and international organi-
sations have emphasised proposals for international co-operation to alleviate these diffi-
culties. In summary, the purposes of the various international proposals can be described

as follows.

First, to strengthen the bargaining capability of the developing countries., Proposals
of tvo types have beer made to achieve this objective. One pertains to the provision of
information on alternative supplies of 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 preparation of guidelines
and manuals for negotiators, trainiang of staff through on-the-job as well as more formal
methods, in order to provide skilled personnel capable of evaluating transfer of technology
arrangements and advisory services for the ectablishment of national and regional institu-

tional machinery to handle technology acquisition,

Second, to provide new legal framevorks governing international transfers of technology.
These frameworks are intended: (a) to improve the monetary and non-monetary terms on which
developing countriec can obtain technology; (b) to ensure the stability of contractual
arrangements, so that long-term planning for buyers and sellers is facilitated and chances o
of conflict leading to the violation of contracts are minimised; (c) to provide adequate

and acceptable machinery for avoiding major conflicts and for their resolution.

1/ See page 9 of this text for a discussion of KIST, .




Thiri, %o rodernise industrial prorerty systems. The very fact that so much work has
teern devoted to the issue means that some social end organisational alternatives of en-

ccuraring techrnoloey peneration, application and diffusion have been implicitly ignored.
The purposes of the modernisation proposals attempt:

(a) to ensure that both the current stock and future flows of patented tech-
nological information are fully utilised, where appropriate, in the pro-

duction processes of the developing countries:

(v) to promote availability of information in industrial property systems
at the least possible cost, with the mirnimum delay, and in the requisite

forms, to the developing countries:

{(c) to eliminate or at least curtail the abuse of patent privileges by en-
couraging licensing arrangements which are not devices for extending mono-
nolistic and olipopolistic power of the holders of technological knowledge

or for impeding the technological progress of the developing countries;

(d) to provide scope and incentive for developing countries to co-operate
with each other in order to develop nev ways of stimulating relevant

innovation by their communities, entervrises, and individuals,

Three principal steps have been taken to provide negotiating framevork for the achieve-

ment of these objectives:

(a) The development of international information systems of all kinds;

(b) The formulation and negotiation of an International Code of Condunt
on Transfer of Technology;

(c) The revision c¢f the Paris Convention for the Protection of Industrial
Property.

These three, in turn, have formed part of the proposals made through various resolu-

tions concernin- vossible organisation of a NIEO.
The GCeneral Assembly debates and resolutions on the NIEO might be grouped as follows:

(a) In the area of information, it is proposed that industrialised countries contribute
to the establishment of an industrial technological information bank for regions and sectors.
Further, it has heen proposed within the framework of the United Nations system that an
international centre should exist for the exchange of technological information and for the

sharing of research findings relevant to developing countries.

() In the area of industrial property, the General Assembly has proposed that inter-
national conventions on patents and trademarks shculd be reviewed in terms of the special

needs of the developing countries; that national patent systems of all countries should be



~ade consistent with such a revisicn, and that the transrarency of the industrial rrererty

market should te improved throurh rrolects rerta:ning to information and ¢raininr.

(¢’ The General Assembly has made various recomrmendations indicating that financial
and technical assistance to the developing countries for direct suvport of their science
and technology vrogrammes should te expanded. This should be tackled through direct finan-
cial transfers, through a re-orientation of part of the R + D carried out in industrialised
countries towards specific problems of malor interest to the developing countries, and
through encouragement to the private institutions (particularly TYCs) by IC governments
in order that these corporations develop technologies wvhich can meet development require-

nents.

(d) The General Assembly has emphasised the need to develop an International Code of
Conduct for the Transfer of Technology.

(e) Attention has been given in resolutions pertaining to the NIEC to the need to
formulate national and international policies regarding the movement of skilled personnel
from developing to industrialised countries; the General Assembly does not seem to have
given any consideration to the shifts now taking place of skilled personnel among develoning

countries,

This framework for international co-operative steps is undoubtedly extremely limited
since many developing countries are obsessed with obtaining technologies from the industri-
alised countries. In a profound sense, the General Assembly resolutions amount to consoli-
deting and legitimising present patterns of domination. They offer a few crumbs without
changing the ingredients of the cake. Even if the General Assembly resolutions were to be
implemented seriously, it is most unlikely that the forms and patterns of technological
pover would alter and, indeed, quite likely that inequalities within 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 "new” is nothing other than

a glossier version of the old.

Such as they are, UN resolutions can be evaluated in terms of what has been implemented,
In the draft International Code of Conduct,l/ 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 Arrangements Involving
a Transfer of Technology, Restrictive Business Practices, Exclusion of Politicel Discrimi-
nation; Guarantees, Responsibilities, Obligations; Special Treatment for Developing Coun-
tries; International Collaboration; Applicable Lav and Settlement of Disputes; and
Other Provisions. The principal issues involve a broad conception of development aims to
which legal regulations should correspond and a definition of approaches which develcping
countries, and uthers, could adopt in considering their technology acquisition policies,

1/ UNCTAD, TD/Code/TOT/9, 1978,
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The draft focusses on eliminmting restrictive practices and establishing an adequate system
~~ stabilise arrangements (i.e. the puarantees, responsibilities and clligations). Proce-

dures fsr conflict avoidance and resolution complete the draflt.

There are obvious problems and dangers associated with the elaboration of a universal
legal insirument. The negotietion process has bcen, as was to be expected, rrotra .ted
and difficult; one consequence is a tendency towards “stopping the clock” as far as the
issues under discussion are concerned. In practice, the problematic being considered in
Code negotiations pertains more to the beginning of the 1970s rather than to today. The
princinral holders of technology in the industrialised countries are continually adapting
and modifying their own strategies and the instruments with wvhich they seck to implement
those stretegies ~ these changes are hardly reflected in current debates. Moreover, the
emthasis on universalities, while understandable, creates serious problems for those deve-
loping countries (mainly the more industrialised ones) which have already implemented
several measures to strengthen their bargaining power. They may now find themselves with
international legal standards below the levels attained in their domestic legislation, another
example of the simple yet centrai 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 Technology is not alone. The various guidelines for TNC
operations, DFI conditions and the transfer of technology are leading to a proliferation
of instruments. The THCs view all such issues as part of a whole, and responded accor-
dingly. The international law, howvever, involves considerable fragmentation of control
and also opens up significant possibilities for contradictory approaches. Even if the pre-
ceding difficulties could be dealt with adequately, there is no institutional machinery
for implementing whatever type of Code might be adopted. As with any sysiem of law, unless
there are meaningful incentives and’/or enforcable penalties, then the ideas contained in

the texts can neven be more than an exhortation.

The rreceding remarxs are not meant to suggest that the process of formulating and
negotiating a Code has been without value, On the contrary, it would seem that the strongest
argument which 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 concerned vwith technology
acquisition, Awareness 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 droad framevork in which the groups involved accept some
norms in certain areas of negotiations. Nevertheless the framework, as such, does not
give a poverful support to consideration of what might be called the micro-adequacy of the
proposals. This means that any contractual arrangement will lead to a particular distri-
butinn of risks and burdens among the parties involved as well as generating a particular
set of restrictions on the activities of third parties, Consequently, the work on the
Code cannot go very far in terms of a detailed examination of changes in technelogy acqui-
sition methods. Thus an evaluation of the Code, as a process, suggests that something may
have been accomplished, but that its value is heuristiec,
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Tver thte last 177 vears, the only lesal instrurernt of eny multilateral zipgnificarn

~he technclogy Tielc has Yeern the Taris CTonvention ©-r che Trotection ~f Tnilustrial Trorsrev S

venticn Zc not number even half of the lZrour 0f 77. Turthermore, evern trer 77 merhers 4i3
5"
net tfeint until the past quarter entury. The Ccnvertion— ias been shaned v the interests
and repctiating strategies of the industrialised countries. Urtil now the developing countries

as a whole have had no voice in formulating this Conventicr.

The Convention obviously has been drafted to safeguard the interests of industrial
pruperty holders. Given that its principal cblecti.: has been to create, through the so-
called principle of national treatment, a system of international “ree trade in iriustrial
property, there are two imbalances in the Convention: betveen holders and users of in-
dustrial property, the Convention is biased heavily in favour of the fcrmer:; andé since the
bulk of legally protected technical knowledgc is in the hands of private corporations,
headquartered in the industrialised countries, the system is also tiased strongly in favour
of such countries. Py its very nature, the incdustrial proverty svstem predicates the existence
of private entities as technological innovators. The Conventior. pays very little attention

to public interest or private oblicationms.

The tiases Just described are revealed in particular clauses and formulation of the
Convention. On a series of central points, it works heavily towards maximising the oppor-
tunities for private owners of patented technology to incre.se their control of the terms
and conditions under which such technologies might be shared. All of this would@ not matter
so much if the content and associated practices of all developing countries have been so
heavily influenced by these internmational rules. Moreover, ever =ince the original drafting
in 1883, a Secretariat has worked specifically to spread information and technical advice on
how to build national industrial property legislation, conforming to the Paris Convention.
The industrial property system has been established and perpetuated tlirough such efforts
although the Code is now being challenged.

These points should suffice to demonstrate that the internatijonal polities of techno-
logy transfer legislation and institutionalisation have been heavily skewed in favour of
technology suppliers from ICs. Therefore, it is not surprising that the reform measures
which are currently being offered as the basis of the Group of 77 position on this subjtect,
are relatively limited. Specifically, the recommendations advenced in the Group of 77
position paper argue that rev.:ion of the Convention "should recognise that all rights
granted by a patent should be related to the working of the patent and pguided by the follo-

ving considerations:

1/ See Bodenhausen, G,H,C.,, Guide to the Application of the Paris Convention for the
Protection of Industrial Property, Geneva, WIPO, 1968, p, 22,

2/ The Convention will be revised for the seventh time at a plenipotentiary conference
in Geneva scheduled for Febriary 1980,
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-~ farticular attention shouli de riven ts efforts to improve the quality of
ratent disclosure for franting ratents in order tc ful€il its basic develco-
ment furcticn and facilitate adequate diffusion of patent documentation and

inforration amony, potential users, particularly in develoring countries.

- The revision of Article L bis of the Convention, in order to incorpcrate
the concept of compulsory exchanze of information by patent o-ffices of all
orders passed by administrative and luricial authosities with repard to the
validity of a patent concerning novelty, incentive step and industrial appli-

cability.

- The vrinciple of national treatment contained in Article 2 should not be in
conflict with efforts by certain developing countries to design in their
national laws types of patents or other industrial property rights whose pur-
pcse could be to foster inventive capacity, the diffusion of inventions and

their effective use in local manufacture.

- The convention should recognise effective measures for granting preferential
treatment to developing countries in some of the areas covered by the Con-

vention, 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 document prepared for the RIO Foundation has suggested establishing arrangements
among the so-called "like-minded” countries.g/ In essence, the proposals offered cover sub-
gidised research and joint purchase arrangements; preferential terms for the sale of
various categories of patents and know-how to developing countries; subsidised sale, through
the sid policies of industrialised countries of technological knowledge to developing coun-
tries, perhaps v'a a special fund; a register of basic technologies which could be along

lines of the WHO publication which gives the formuli for .he production of basic medicines.

1/ Article 5 quater of the Paris Convention provides per se for a privilege of 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 {8 in confliet with any attempt to eliminate the exclugive
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.

2/  Anthony Dolman (project co-ordinator), The Industrial and Technological Trensformation
of the Third World, Rotterdam, 1779,
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The TIT study sugpests that the “like-rirded” countries could vursue the rerister vrososal
wia the World Irtellectual Prorerty Crranisstion (WTPC) and the Internationa] "atent Trcu-
mentation Centre (INTADOC) located in Vienna, which records data on almos® one rmillion
ratents rer annum. These proposals are similar tc earlier ones and d¢ no® envisare any
significant <hift in basic structures. It is worth noting that a country's involverment
$in the patent system itself presupposes that some of the questio.; concerning the distri-
bution of risks and buriens among Involved rarties have been solved and that the system
has & certain macro-staui’ilty because countries cannot, and do not, change their legal and

institutional regulations oftern.

Various proposals have been advanced to spread information but it is not clear now
if the right sorts of information are being selected, or if it actually reaches the wide
range of potential users, or if it is being employed effectively. MNevertheless some of the

information sources ard ideas can be mentioned without evaluating them in detail:

UNIDO has done work in three major areas. The first of these is the cormrehensive
descriptions of technology alternatives in specific industrial sectors which are published
in its series of studies entitled "Develovment and Transfer of Technolosy Series’. Cecond,
it has recently established the Industrial and Technological Information Bank (I™TIR)
wvhich is desi, ed to assist developing countries in selecting the most apnrooriate techno-
logy. Third, tnrough its Technolcgical Information Fxchange System (TIES) the organisation
has brought together a group of thirteen seri-industrialised and developing countries, who
possess registers for the transfer of technology or thier institutional equivalents. Through
a computerised information system developed by UNIDO, these countries pool information on
the regulation and improvement of technology acquisition procedures. As of now, this scheme
operates on a restricted basis, in the sense that developing countries which cannot pro-
vide information for the pool are not permitted to draw from it, However, IMIDO is making
efforts to extend the system so that other countries also may be able to derive benefit from

the practical negotiating experience of this relatively small number of developing countries,

Other information endeavours have been undertaken through the ILC which is now pre-
paring for publication a series of technical memoranda which will document alternative
(generally capital-saving) technologies in the three sectors where the ILO has concentrated
its activity viz, manufacturirg industry (with separate information for large-scale acti-
vities, small-scale activities and rural industries), construction and agricultural tools
and equipment. These steps are aimed specifically at influencing technological choices,

The advisory services provided by the UNCTAD Secretariat, by WIPO, and by other UN organi-
sations and regional Economic Commissions also come into the category of technological in-
forrmtion. It seems that many of the efforts made by intermational organisations during

the past decade have made a cumbersome and unproductive distinction between the provision of
information and the provision of technical assistance. While it is true that an information
bank can be drewn upon by all entities interested In the acquisition of technology, good
technical ass.stance is ueeded simultanecusly to demonstrate how to employ the information.
Even well-conceived and wvell-stocked information banks may have their capacity gravely under-
utilised unless they are specifically associated with some sort of technical assistance pro-

grammes.,

- SR
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ilezissel have all referrel to Issues connected

. from oonly sorme enterrrises in the industrialised
scuntriec. “hether these schemes relate t~ negotiatins rrocedures, national legislation and
institutinns cor ruovision ¢f informaticorn, mest cay little attention to the prosvects for

cezhnol~or acquisiticn from mediwn and srall-scele producers in the "FC™ (by this, we mean

s the smeller firms in the leading countries of this rrour dut also supplies of
techrnsle~r {rom firms which are important in the smaller countries of the 7FCD), technology
surcliers from Easterrn Furcrean countries and China, and technology suppliers frorm other
Jeveloring countries. There is, consequently, a significant danser that even elaborate
schermes will turn out to be less effective simcly because they focus on the rather limited

fFroun of technolosy surpnliers currently dominating the marbet.

Pecent attention has been pa‘d to the skilled menpvower supvlied by developing countries
to industrialised countries or what has become known as the reverse transfer of technology.l'
The magnitude of this phencmenon is hardly in doubt, as is examplified by some observations
in the PIQ report. “The drain from Asian nations, particularly Taiwen and ¥orea, is most
serious. Over 90 per cent of Asian students who arrive for training in the United States
would have to build and operate twelve new medical schools tc produce the manpower derived
throupgh immigration (approximately 1,200 per vear). The annual dollar value of this
'foreign aid' to the United States approximately equals the total cost of all its medical

aid, private and public, to foreign nations.

"The situation is not without its ironies. Prance takes pride in her aid to former
colonies, yet the nev state of Togo has sent more physicians and professors to France than
France has sent to Togo. OGreat Britain, alarmed by the exodus of its talent to the United
CStates, relies increasingly on foreign doctors, mainly Indians and Pakistanis, to man its
National Yealth Service., According to official statistics, bl per cent of its junior medi-
cal staff is foreign. There are more specialists of all kinds from other Commcnwealth
countries working in Britain than there are British specialists working =lsevhere in the
Commonwealth, There are more American-trained Iranian doctors in New York alone than in

the whole of Iran."g

The existence of these flows of skilled manpower 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 Lenefiting at the cost, in the main, of the
rest of the popula. n in developing countries. There are many facets to this problem
wvhich should compel considerable caution in assessing its meaning and consequences; with

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

1/ UNCTAD, Development Aspects of the Reverse Transfer of Technology, TD/B/C.6/41,
2/ Tinbergen, J, (co-ordinator), Reshaping the International Order, op.cit,




wreca caveats In mind| rroicsals have Teen alvance?! for International co—reration of
varisus #Zinds s~ as t3 deal with the =cre rerniticus consejuences -7 this chernmenon.

The "TUITTAD Tecretariat has susgestel n series of reasures which include:

- Re-orientation of aid or technical assistance programmes to sirensthen the

rossibilities for using trained personnel within develoving countries;

- 7o set up funds encouraging P + U activities within develoning countries

in order to drawv back skilled emiprants from these countries:

- VMeasures for international financisl compensation with regard to flows of
skilled personnel based on amendments of tax repulations and controls on

remittances.

At a recent seminar held in Turkey and sponscored jointly by UNIDC, UYDP and the Scienti-
fic and Technical Research Courcil of Turkey, some proposals were advanced on the basis of
Turkey's experience and that of certain other countries. The Turkish project, caliled
"Retransfer of Technology to Turkey  (RTT) was developed to offer, in those sectors siven
priority by the National Develomment ’lan, an avenue through whick specialists of Turkish
origin now residing abroad might be given the opportunity to make a contribution to develor-
ment in their own -ountry. RIT was initiated in October 197f by the Jovernment of Turkey
and the WWIDP, Over its first year of operation,?® expatriate Turkish nationals were
brought back for specific consulting assigrments for an average duration of 15 days to one
month. These consultants were naid their travel costs and living expenses, and mainly
worked in highly sophisticated technological arcas. Initial results from the scheme
suggest the! significant benefits may te achieved. An evaluation report on the first year
of operation gave some examples including that of a consultant who, by nreparing bid speci-
fications for circulation, was able to advance the exploitation of a substantial natural
gas complex by six months. This might result in a savine in excess of $ 10 million. The
primary objective of the Turkish proposal is not to redress the brain drain, but to
harness through the UN system advantages which could accrue to the country from the pre-
sence of skilled persons abroad. The Tstanbul seminar made other suggestions which are
being developed, including longer consultancy periods, international centres for advance
studies which colL.d provide focal points for the return of some of these persons, regional
sharing of a pool of skilled persons coming from countries in a similar region, a labour com-
pensatory fund, and data collection systems at the institutional level of the UN %o provide
registers of skilled persons ieady to return to their countries and an inter-agency task

force of Ul organisations that could assist in encouraging such returns,.

These activities have been concerned with flows of skilled persons between developing
and industrialiscd countries, However, there are important flovs of labour, the unskilled,
semi-skilled and skilled categories, vithin developing countries due mainly (though not
entirely) to the new economic impetus generated in the OPFC countries. Much more attention
needs to be given tc this aspect before any comprehensive proposals can be advanced. This
point provides a convenient transition tc the consideration of measures taken among deve-

loping countries in the technologicsl field. These are the subject of the next subsection.



e vl Jz-cperative Measures Among Tevelopingy Countries
ISfirts male 1y levelopins countries scwards Improvins methods of techroleey acgui-

sitfin nave teen, In one recrect, juite similar tc stevs taxern at the international level.

v tas heen ovidenced in lepal and institutional chanses desisned to stirengthen
ratiznal bargairing caratilities. Cf zmore significance have been tvo features c¢f develo-
ins country pelicies which deserve caref™ul consideration. Both of them were originally
emtc iled In ma'or decisions of the Andean Pact (decisions 2k, 8L and £S) which sought to
ashieve two interrelated ol 'ectives: first, the develcpment of a comprehensive and con-

sistent tolicy towards OFI, TlCs, technology sales, and the operation of internal natents

and cther Iaws: second, the attempt to build ur a corron market in technology among the
countries of the rerion. It seems safe to say that, at least among the Latin American

countries of small to medium size, the initiatives taken a decade ago by the Andean Tact
countries rerresented & major breakthrough in conception and implementation of a techno-

lofy policy.

The successes and failures of the Pact's activities have been discussed on several
occasions and do not require further consideration here.l' The one point which deserves
ernhasis is the fact that political ccnstraints have operated as a severe obstacle on the
full exploration of possibilities within the Pact. These constraints of course in part
are due tn powerful external vressures, the focus of which has been to reduce or elimi-
rate the impact of the major policies elaborated at the beginning of the decade. Fowever,
the pressures have not been merely external. It should always te remembered that the
erphasis on regulation &nd control was the product of a particular economic and political
conluncture for the countries cf the region. Internal political support was vital to the
establishment and functioning of the control procedures. It might be supposed naively
that all domestic entrepreneurs would be in favour of state intervention to screen contracts
on their behalf, In practice, the situation is more complex. To begin with, domestic
enterprises importing foreign technology were frequently enhancing their profits and their
market share, i.e. they wvere strengthening their position at the expense of actual or poten-
tiel domestic competitors. While it is true that government intervention may improve ‘ndi-
vidual transactions for such importers, it might also make their dealings with suppliers
more difficult. Cfince local users can, within fairly dbroad limits, always recoup what
they paid foreign suppliers by increasing charges to domestic consumers, their orivate
advantare have s negiigidle or.even negative ef ect on social concerns. If importers can
pein at both ends, reducing some of the rents collected by foreign suppliers and continuing
to exploit domestic market power positions, partially conferred by use of foreign technology
and.’or products, thLen tiere are no problems. But if the situation alters and either or
both aspects of their position are jeopardised, they may prefer to cling to wvhat they have.
At the beginning of the 1970s, domestic users of foreign technology seemed able to gain at
both ends ~ but now the situation has become much more difficult and domestic oligopolists

are less likely to squeeze foreign suppliers.

1/ See An Evaluation of the Andean Pact, Vargas lidalgo, R., Lawyer of the Americas,
pp. LO1-L23,



lo-crerative sters have een taken by scme ldeveloring ccurtries aimed ret only al
s2 at the vessibility of develorvins warious foint enter-

., estatlishins repcicnal industrial rreverty cffices and creatins infcrmation ‘anks.
The frcus of the Tuencs Aires Conference %held in Ausust 1177 /Technolosrical Co-creraticn
Among Develcring Countries., TCDC! dealt with the rossitility of develecping further initi-
atives. Tilateral as wveil as multilateral possibilities exist and seer tc be taking the
forms no* onrly cf rev institutions but also c¢f encouraring existing catterns o€ DFT ané

technolcgy exrort srmong develoving countries.

2.%.2 Appropriate Technology and Aprrooriate Products

“ne of the major areas on which attention has been focussed in recent vears is the
relationshicr of vroducts and processes originating from the industrialised countries to
the resources and requirements of the develorirg countries. In essence, the protler can

te descrited under the following headings:

(i) Technology and the use of domestic resources, material and huran;

(ii) The linkage effects of technology in the total productive system,
with particular reference to subcontracting operations and the use of

rav materials available locally:

(iii) Linkages between the import of foreign technology and the strengthe-

ning of domestic technological capabilities;:

(iv) The influence of technology on the environment regarding the use of
non-replenishable domestic resources and the installation of in-

dustries liable to pollute the environment;

(v) The products produced with foreign technology and their relevance to

the income levels and needs of the majority of the population of DCs.

Unfortunately many, if not most, discussions of appropriate technology have failed to
distinguish clearly these various dimensions of "appropriateness” and one consequence has
“een to treat the concept as a catch-all which can be made responsible for any number of
solutions to development problems. This is of little use from the analytic point of view
and of even less with regard to formulation and implementation of policies. In one sensc,
this approach allovs any and every type of measure in the technology field to be iabelled as
appropriateness; and it fails to give sufficient attention to items best dealt with under
national policies.

Perhaps the best-known recent endeavour in this field has been the proposal for an
International Mechanism for Appropriate Technology (IMAT) which originated from a meeting
called in December 1977 at the ILO upon the invitation of the Covernment of the Netherlands.
In the meeting, five priority areas for appropriate technology were identified, and it was
decided that a feasibility study be undertaken to reviev existing mechanisms, consider the
need for newv mechanisms and to explore possible objectives and functions which should be

carried out,
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insnisisiomal shenld Ya zat up. Tive reascons are riven, narelv:
it Trne i=balance in eplchal work on Sechnolory ¢ the neglect of apprro-
oriate technclogy:
fii? The limitations of current rnational efforts in this field:
"$ii' The in®orration rans repsarding approrriate technology: .
"iv' The small size and grest Zispersicn of voluntary ef%ort in relation
to the size of tasxs: and
'S The arsence of anr internaticnal institution claiming the promotion of

appropriate technolog as its sole oblective.

These reasons indicate that the perceived role of TVAT would be catalyvtic and not one

>

c? conducting its own R + D. llore specifically, the report sugrested that IMAT could:
(i) Eelp identify priority areas, institutions and groups reguiring support
and assistance and contributions to the exchz:ge of experience among

appropriate technology institutions in different countries:

(ii} Tncourage the passage from R + D to the generation of appropriate tech-

nolopies through, for example, pilot plant trials;

(iii) Strengthen the delivery systems for appropriate technology by consoli-

dating links between producers and potential users;

(iv) Disseminate information on success stories in this field as well as

analyse resons for failures;

(v) Carry cut other activities such as furd-reising and stimulating the
private efforts of groups in developed countries towards 3;:oducing more

appropriate technology.

The study 3tresses that IMAT should neither be a governmental organisation nor should
it be an agency or organ of the UM, though it should have consultative status with the UN.
e general vrinciple of operation d:rive? from the considerations outlined above suggest
conceatratinn on a few selected priority areas including agricultural processing techno-
logies and the establishment of self-reliant networks of groups and institutions of the

type established in the United Ne*?as University Programme on Traditional Technologies,

T.e feasibility study makes some detailed sugp~stions regarding the kind of Secretariat
which would be necessary and the level »f financing which would be required, It is indi-
cated that a minimum of between 3 n.5 and 1 million would be required for organisational
purposes end perhaps ten times this amount for actual field activities, A total block
grant of about $ 10 million for an injtial take-off period of three years is suggested and
the study concludes with several recommendations for further action at a special Founders'
Conference. The supposition would be that these matters will be taken up further at the
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atiorn and waste as they stimulate very rarticular %inds c® techrnolorical an? scientific
erdeavour, the real protlems of irarrronriateness are to do with social structure and nc*
vith technclogy as such. Palliative steps may te taken, but they will rot meet the central
3if%iculties which are due to deeper factors than technclopy. Tt is Aoubtful, then, that
technocratic solutions within the contempcrary international settins will be able to

imrlement or even 1efine the necessary solutions in this resnect, at least in the short run.

Footnote to pege §:

g/ The issues, it must be stressed, are generic to the rrocess of technolorical innovation
vhether or not it is viewed in the context :f DCs' economies. Consider Freeman's ana-
lysis in the industrialised country {IC) context. Freeman, op.cit.pp. 337-309:

"There is another essential aspect of this function of oublic regulation and control.
Tais is the question of priorities in res~arch activities. It has already been arpued
that the direction of rrsearch priorities today will in large measure determine the
range cf real choice available to consumers in future decades. Consequently this is a
question of fundamental importance in any democracy and the PRothschild apnrcach of
leaving the main priorities entirely to devartmental decision-making is unacceptable.
Even less acceptable is the primitive know-nothing mentality in some branches of the
government statistical services which attempted Lo suppress the collection and publi-
cation of R + D statistics, and the perverse secrecy of much civil service discussion
on new priorities in research and technology. ... The advance o science and technology
must find its support and its justification, not merely in the expectation of competi-
tive advantage, ... military or civil, but far more in its contribution to social wel-
fare, conceived in a wider sense. The funding of R + D is extremely important for these
basic goals and the strategic aims of research and innovation, i.e. policy for research,
may often be more important than particular projects. ... To modify the flow of funds tc
research and developmen: in such a way and they contribute more directly to the goals of
social velfare and environmental improvement may not prove so difficult. Tt is, after
all, only to reinforce trends which are already apparent in the industrialised countries.
Far more difficult wvill be the development of institutions to assess, modify and direct
technical progress in such a way as to realise the full benefits of this research, and
to ensure that the social innovation mechanism functions effectively. ‘'Technology
assessment' represents the greatest challenge both to the political system and to the
social sciences in measuring, representing, displaying and imagining the benefit: and
costs of new technologies. ... There is a failure in the market mechanism and also of
the political mechanism in reletion to technical change in consumer goods and services.
If this argument is at all valid then it may help to explain the apparent paradox in
industrialised countrie: of rapidly rising per capital GNP associated scmetimes with
increased consumer frustration and dissatisfaction. In terms of welfare economics this
would be attributable to the excessive social costs of economic growth. In terms of
Marxist economics it would imply that the definition of 'productive forces' would
require some refinement. The postulated harmonisation of production relations and
productive forces demands a social mechanism for stimulating, mornitoring and repulating
innovation, vhich does not yet exist in any country.” (Fmphasis added.)
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foreiyn excrhange. This period would have Lzen sufficieat to develoup the
rrert an? crranisaticn to nmanufaciure most of the comronents indirencusiy.

Tne Zirectors of 77 rreferred the fereign machine becsuss It could bte produced in a
fairly short tire. Tt disreparded the long-term advania. es of an irligenous alternative.
"he production of an indigenously designed tractor wvouid have stivulated Indian skill,
which would have conferred benefits on Indian industry as & <hole. The overriding otlec-
tive of the 7 manaperient was to maximise nrofits and ririnise losses, while Indian
society as a vholz might have benefited rore in the lorg run had ™7 incurred short-term
losses bty emplcring Indigenous Instead of foreipn technology. The indigencus alter-
native mizght have also turned out to be more profitable financially in the long run.

frort-terz considerations should not prevail in decicions regardiry the imrortation of
foreign techneclory. Technology imported from advanced countries is certainly more so-
rhisticated ther Indian techneclogy and might result in a cheaner product because it is
tased on mass production techniques. Indian technolosy is crulder cut {t can te Improved
only through the process of prcduction and competftion. The “ome market is still small
and automated machines can replace existing forms of preciuction orly at a high capital
cest. The costs of imported and assembled machines would, therefore, be much less than
that of indigerously manufactured ones. Fowever, if the aim is to increase the techno-
logical capacity and skill of Indian industry in the d=sign and fatrication of new pro-
ductive equipment and greater precision in manufacturing, the manufasture of all the
components of a machine would further that objective. The fact that public enter-
nrises were involved rather than private ones does not change the situation. Public
enterprises, like private ones, have to show profits and they do rot, therefore,
inevitably adopt policies which are advantageous to the country as & whole.' \Pmphasis
added. )

As this citation from the Aurora and “orehouse, Technological innovation and Organi-
sational Effectiveness, Swara] and the Tractor Sveepstakes, 197k, pp. LLO-LL1, indi-
cates, the question of state policy is not limited to de jure control of rroductive
or technological facilities. Rather the central issue is vhat vaiebles are maximised
by decision-making entities, and the time horizons they adopt.

[T




CYATTEER 3. GUIDING PPIRCIPLES FOR FUTURE INTERNATIONAL CCO-CPERATION

PR

.1 The Fasic Issues

Ucless the rvlanning authorities in developing cocuntries are defirnitive in formulating
ani imrlementing national technology stratepies, there can be nc systematic develovment of
inteinational co-operation. Until now there has been, for the most part, s rassive acceprt-
ance of the domirant roie played by a small numter of technolasy-holdirns corpeorations in
the glotal ecoramic svstem. Those erntities are the ones whick have formulated and imple-
mented technolcgizal strategies in a consistent way based on samevhat clear perception of
ficlit and prwver that comes from the command over the resources. It is only slowly that
coasciousness nas rrown of the need tc formulste strategies Ty eand for those nations whick
are currently weak in the technoicgical field. One set of scrategies, in other words, must
be confronted by another; since confrontation of objiectives and needs will, at the same
time as 't brings certain issues into sharp relief, contribute to the search for mechanisrs

to resolve those conflicts.

International organisations can play a role in encouraging the formulation of strate-
gies as well as in dealing with certain aspects of imperfections in technology markets
which have been and continue %o be rife. This work must be undertaken at the behest of
develooing countries themselves. At the same time, however, international organisations
can contiibute to greate: understanding on the part of the develoved countries as to the
roles which they can play irn the technolopical development of the develoring countries.
Fitherto, the major industrialised countries have seen themselves larrely in the role of
suppliers of modern technology throay® the TVCs located in these countries. The cormrle-
xities, not only of technological chanpge per se, but alsoc of its international econorics
and politics have already contributed in no small measure to substantial restructuring and
industrial relocation in the world system, as well as to friction in relat:ons between the

industrialised North and the urderdeveloped South.

To diffuse conflict and to provide a more rational ordering of technological develop-
ment, the basic issue is for active formuletion of national technclogy stratepies as the
bedrock on vhich international co-operation can be formulated. 7his requires a taking of
positions hy many groups, and not merely by come. If camplaints of technological depen~
dence are meaningful, then surely that must be so in terms of the inability of many countries
and grcupe to formulate positions, to establish an identity and to be ready and able to
exercise ctoices. Dependence in this sense is not something readily meeasurable by recourse
tc static indicators of financial and non-financial movements; rather, it is a question of
whether decisinn-making entities are capable of taking e stance and of bteing prepared to
defend their views in situations vhere others may have conflicting aims. Co-operation does
not imply in any sense the absence of conflicts and difficulties - what it does imply is
trat well-defined economic and political entities b2 capable of exploring together the

grounds on which arrangements of mutual interest can be constructed.
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*.0 The “trlectives ¢ International Co-creraticn

The first and rrimary ctjective of internatiocnal cc-oreration in the technological
field at the rresent time must be tc enccurare the clear articulation ¢f needs bty the
develcring courtries. This is a preccess c¢f research and investigation sc as to better
urderstard the rrotlems and possibilities confronting different societies; of persuasion
ir. order tc demcnstrate how rarticular kinds of techrology may or may not contribute to the
realisaticr of their aims:; and of dirlaracy in the bdbrcader sense of convincing malor
acters in the world economic system that they should take positive roles vwith respect to
the technolcgical progress of the drvelering countries. This objective represents a major
switch fror the focus c{ international cc-operative endeavours during the past few years.
Thus far, international efforts have been a continuaticn of attemrts to generate industrial
sectcrs in DCs which are less heavily tied to foreign interests. They have alsoc been a
response to raridly changing conditions in the world economic system, such that both the
rajor cornorate entities and the instrumerts throush which they exercise control have been
rapidly altered. More recently, therc are same signs of a growing awareness that the new
phase of internetional co-oferation which stems from a solid articulation of internal aims.
Some developing countries {as well as certain numbers cf the industrialised countries) are
unlikely to teccme producers of technologies which they can commercialise on a substantial
scale within the next few years. For those countries, strategy formulation may be con-
fined to protlems of choice and acquisition. For other developing countries, however,
the possibilities and the problems go further. These countries enter the areas of domestic
production of technology and its export. A developing country will need support fram other
proups working on related issues and/or with similar objectives regardless of its level of
technological development. International technology policy will be most effective when
it provides systematic help to individual countries within the framework of their indivi-

dual policies.

The second major objective would be to clarify the multiple senses in which techno-
logical innovation is a high-risk activity, not only for those groups responsidble for
innovation but alsc for all those who, directly or indirectly, may have to bear some of
its consequences. Up till now, the focus of international mechanisms has been either on
the risks thrust upon developing countries in situations where they lack information and
are vulnerable to major technological shifts occurring elsevhere, or on aspects of pro-
tection against risks as perceived by contemporary technology holders. This emphasic leads
to a far too simplistic categarisation of the roles vhich shald be played by different
groups, and in this sense overemphasises the conflictive issues., What has heppened, in
practice, has been that the technology-holders, often using their technology as part of
an investment package, have been worried, inter alia, about nationalisation threats,
investment guarantees vhich appear to be too weak, insufficiently strong irdustrial pro-
perty laws and limitations on their possibilities to collect and repstriat: economic re.t«
deriving from ownership of technology. From the perspective of technology users, .o in
particular of governmental bodies, all of these items which privete fi~ms see us risi-
creating elements are viewed as raising costs and risks far the courtry. The result nles
been the presentation of issues as a zero-sum game played within the highly confined space
of North/South flows.

<
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corrlex ani thet it cannct te rresented In terrms crly ¢f countries. Tather, it requires
attenticn te sociel class, location and sectoral censilerations, and that the cost risk
comiirations are sutlezt to continucus change, rnot only through the introduction ol fresh
techrnologries but also through shiftine patterns of rroduction costs and to--lce's needs.
Trese car salter the rerceived talance of advantages and disadvantares from emiloyirns varti-
cuiar techroiofies. In this setting there is a real need for much more detailed analysis

of the impact of technological change.

Tte third major objective should be towards making the direction and nature of tech-
nclogical change more relevant to develoobment needs. This is, to an important extent,K a
question arising from the location of control of resources for the production of new tech-
nologies, as well as control over their utilisation and distribution. This remains ar
abstract statement in face of the huge unkncwns with respect to the kinds of products and
prccesses which would best meet peonle's needs in differen* econamic and political circum-
stences. The only technology set seen at work in the industrialised world, in the con-
temporary era, has been the set of capitalist technologies which have been developed on
calculation of private profit, linked with various forms of political and social control.
Come of the developments which have taken place under this regime may be useful in alter-
native social systems, and same of them mey not. There .5 insufficient evidence on the
organisational and economic aspects of these systems to provide a basis for generating
alternative technologies. International co-operation may play an irportant role here in

providing informaticnal flows to pramote awvareness in this area of ignorance.

The fourth objective should be the reinforcement of countervailing rower in tech-
nology markets. That reinforcement can take two forms: first, a reduction of obstacles
to entry for nev suppliers of technology and perhaps the provision of incentives to entry;
and second, further iwprovements of the ability to negotiate more effectively with existing
technology suppliers. In both senses the guiding principles would be to make technology
markets more competitive and transparent. This, of course, is an extension of steps taken
so far and should oe done with much greater awareness not only of the technical and economic

requirements, but also of the politics of technology.

The four obJectives jus* described set the stage for the proposals advanced later.
Yet before spelling out those proposals, any statement of guiding principles has to recog-
nise that there are serious constraints on international co-operation which require con-

sideration.

3.3 Constraints on International Co-operation

International co-operation cannot be treated as something which is by definition
"a good thing”. At a basic level, international co-operation obviously has some economic
costs., Further, it involves risks. On the one hand, there are material risks in that the
expected returns of the co-operative activity may not materialise. On the other hand, and
perhaps more serious, there are political risks in that some countries may be unwilling to

Join with others because of fears of various kinds of domination by certain actors or
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tc te recornised frem the outset.

Co-creration schemes themselves have several dimensions, and the degree to which
various ccuntries may be prepared to enter such schemes may depend on the particular
iimensions invclved. 1Ir a2 btroad sense, countries can share three things: informaticn,
commcdities {in exchanse or trade), and power. These three forms are not unrelated, but
wit: respect to technology the bulk of sharing thus far has taken place throuwh trading
processes of one sort or another. This has teen supplemented to some degree by a sharing
of information. Up till now, the sharing of power which car come fram technological con-

trol has certainly not taken place between industrialised and developing countries.

The dirensions of co-operation Just described represent a mirror image of the objec-
tives set out in the preceding subsection. So far, international co-operative mechanisms
have aimed at changing the distribution of the venefi%s of exchange, and have sought to
extend the realm of informetion sharing. Only in a few cases has there been a serious

attempt to introduce same aspects of the sharing of power.

For technology, as countries develop strategies of lesser or greater degrees of com-
rlexity, so the forms of co-operation involved may be more or less elaborate. To proceed
by analogy with international trade, there are several degrees of co-operation. Where
there is no trade, same initial contacts are necessary along information lines before some
exchange networks can be established. When many of the "natural” barriers to trade have
been removed - in the sense that transport and communication systems have been developed
and producers and users are reasonably vell informed about opportunities - then situations
emerge where substantial protection is employed for political and/or economic purposes.
From this stage, various kinds of bilateral and multilateral negotiations take place with
a view to modifying and reducing samne of these barriers. The basic form of such nego-
tiatious would be bilateral discussions designed to increace trading opportunities among
the countries involved, Multilateral trading negotiaticns, with most-favoured-nation pro-
visions represent a further stage, in which the idea is to link bilateral steps to increased
contacts with associated third parties. Then may come the recognition that the negotiating
entities are unequal in their economic power, in which 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 nost 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 is eliminated among
members of the area but where each of them is left free to adopt its own policy vis-A-vis
third parties. This, in turn, is then extended to custams unions, where even the indepen-

dence with respect to non-members is remcved, and to common markets vhich allov freedam !
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wrnich any ccuntry is prerared, at a given tire, to engagse In it. The courtless ckstacles
and disarpeintments vhich have been well documented about integration schemes arcas Zeve-
loring countries tend to show that many of the proklems were attritutatle <c a tlind
adertion of arrangements which were not suited to the economic and rolitical situations of
the countries concerned. Among the OECD countries, the develomment cf trading relaticrs

in the past three decades has bteen achieved on the basis of productive systems reascnatly
well est .»ii:~hed in most countries belonging to the organisation. In other words, the
various forms of co-operatior. in the exchange sphere have followed upon the existence of
substantial domestic productive capacity. To apply the same kind of logic to the situa-
tion of developing countries, vhere these productive capacities are either not yet installed
or, if they are, they may not be under the control of the cow.-ries concerned, is to tackle
things the wrong way around. It is therefore useful to devote a great deal of attention
towvards co-operation aimed at augmenting technological capabilities in developing ccun-
tries. To same extent.,, there will have to be same sharing of pover as well as informaticn
at this rather early stage, with the sharing of exchange stemming from the other twc acti-

vities,

In the light of these observations, some of the proposals that will be outlined in
chapter 4 are intended to cover more basic issues. These may have sufficient flexibility
to provide for the interests of countries with a relativelv wide ranre of development levels
and socio-economic systems. The rest cf the proposals are more limited in their applica-
bility. They involve a greater degree of co-ordination and cammonality of interest, thereby
requiring a closer situation and viewpoint for participating countries. The extent of
participation by a particular country in a particular scheme will depend entirely on the
perceptions of tis policy makers.
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“.l1 fnelysis of Current Trorosals

Technolory stratepies can cover four malar areds, which are: (i) choice of technology:
ii! acquisition of technolopy fra: abtread; (iii) production of technology; (iv) sale

of technology.

Policy proposals shoula be relatively molest and politically realistic. International
co-operation is valvable, not as a goal in itself, but only to the extent that it can help
the attainment of greater degrees of technological development for the developing countries.
The proporils are also selective. An attempt has been made to address those issues which,
at the present time ané Learing in mind the co-operative mechanismc which have already been
instituted by various . vernments and international organisations, appeal to be amendable to
international co-cperation and capable of offering benefits at relatively .ow cost to the
developing countries. The measures proposed are possitilitiez, i.e. their aim is to offer
a little more freedom to manoeuvre to taose developing countries vhich may wish to avail
themselres of it. This seems a straightforward assumption to make, since no international
orginization has the power to oblige involvement in these scheres., Countries will parti-
cipate unly to the extent that they believe that tlie scheme has samething to offer them.

The criterion of possibility biases to some extent policy considerations in favour of more
modest proposals. As will be seen, howevcer, it does not necessarily remove from consider-
ation some more adventurous scnemes for which the esrguments appear to L> varticularly

strong at the present tir-=.

The issues that could be addresses may be classified in the following way:

(i) The need to collect, classify and disseminate technical, economic and leyal

ir“ormation,

(ii) The need to improve tle competitiveness of international technology markets
with particular attention being paid to ways in which technolz,y :uppliers from the soc:a-
list countries of Eastern Europe, from China, from the deve oping :ountries themselves and
from the medium and small-size enterprises in the industrial ~ount-iet can be given more

opporturities to become involved in markets.

(iii) The neae to improve the negotisting potential of developing countries as buyers
of technology *hroagh, inter alia, the development of adequate multilateral institutional

mechanisms,

(iv) The need to remedy at least some of the inadequacies of existing financial

arrangements for developing countries to choose, acquire, produce and sell technology.



(v The need to eliminate the discriminatory technology purchasing practices of
multilateral and national public agencies and to encourage them to extend preferential

treatment to develoring country suppliers of technological goods and services.

{vi) The need to provide an adequate cushion against the substantial risks faced by
developing countries entering technclogy markets whether as prospective or actnal buyers,

sellerc or producers.

(vii) The need to reduce the fragmentation and repetitive nature of R + D activities

of developing countries.

Several United Fatiors bodies (UNCTAD, The World Rank, ILO, UNESCC, and UNIDO itself)
are currently working in the field of technological co-operation. Other international
bodies wurk in fields related to the technological sphere. A considerable body of sugges-
tions and ideas has been put forward by some groups within the past three years. Of these,

the following should be mentioned:

- The RIO Foundation;

- The LUND Croup (~n expert group which originally met under the aegis of UNCTAD.
one year ago, it advanced a set of ideas which could be taken up as part of a
programme oriented towards what UNCTAD has called "the technological transforua-

ation of the developing countries”);
- The Pugwash Council;
- The Development Assistance Committee of OECD;

- The Technological Policy Croup of the Andean Pact which recently has advanced
draft prepcsals for a system of financing of the technological development of

the developing countries.

The lists of proposals advanced by these various groups and organisations suggest
that there is considerable correspondence of views on issues pertaining to international
co-operation. The specific ideas reviewed and advanced in the present study constitute a
selective listing of current thinking. The criterion for choice has been to consider those

proposals which are more consistent with the argument of this chapter.

Existirg international co--operative proposals cover:

(i) Multilateral action to improve the terms of transfer of IC technologies
to ICs;

(ii) Information sharing at the sciertific, technical and legal levels;

(iii) Direct and indirect assistance to the development of indigenous technoloyy
ad know-how in DCs;

(iv) The relocation of some IC R + D activities to DCs;
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Training rrogramrmes for XC rersonnel in other Ils or in ICs;

i Tonmarket methods of uprrading the "prestige” of R + D oriented

tovards meeting DC needs.

The following pages contain a review and analysis of the existing proposals, as a

taczdror for the new proposals advanced in the latter vart of this chaypter.

ke initial framework of the current proposals were first advanced in the UN General
. . . . 1’ . s
Assemtly Resolutiorn on the llew International Economic Order.= The provossals on scientific

and technological co-operation could be summarised under thirteen heads:

(i) Developed countries should contribute to the establishment of an industrial
technoclogical informatinn bank and alse consider the possibility of regional and sectoral
banks. It should be noted that the Ceneral Assenbly added the clause that the information
barks should involve "in particular, advanced technologies”. The General Assembly proposal
speaks of a "greater flow of information 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 estatlishment of "an international centre for the exchange of technological
information for the sharing of research findings relevant to developing countries”. The
General Assembly clearly had in mind that such & centre should be established within the
framewvork of the United Nations, since the following senteace _cquests an examination of
the institutional arrangements "within the United Nations s;stem”. This is _inked with a

specific recammendation in this direction, listed under (xii) uelow.

(iii) Developeéd countries shculd significantly expand their assistance to developing
countries for direct supvort of their science and technolozy programmes. This recommend-
‘ ation directly corresponds to Target II of the UN World Plan of Action previously mentioned,
although the specific num2rical target of the World Flan (0.05% of developed countries'
GNP) is not directly specified.

(iv) Developed countries should substantially increase the proportion of their
research and developme: *+ devoted to specific problems of primary interest to developing
countries. This corresponds to Target III of .he World Plan of Action. Although, once
agein, the numerical target (5% of total R + L} .s omitted, it should be noted that in
respect of both proposals (iii) and (iv) the Jeneral Assembly Resolution specifically
states that "feasible targets" should be "agreed upon". This, however, has not so far

happened.

1/ Resolution adopted at th~ Seventh Special Session of the United Nations General
Assembly, September 1975.
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(ix) The develored countries sheould facilitate cccess to develoning ccuntries on
favouratle turms ond conditions to relevant technology information. The Resolution empha-
sises specifically new developments ard the adaptation of technolory to the specific needcs
of developing countries. It alsc specifies that this ayriies *c “alvance’ ani other
technolories”, thus aveoiding any sopecial orientation towards ancronriate techncleosy in

the narrower sense of intermediate or irformal-sector technolory.

{x) The developed countries should encourame tne rrivate institutions which have
develored advanced technolopiec tc rrovide effective technolories in suppert of the
pricrities of developing countries. The specific orientation towards advanced technnlories
in this context is understandatle since the "rrivate institutions” concerned are mainly

multinational corporations.

(xi) Develored countiries should irprove the “tranparency of the industriel praverty
market” thoush rrojects in the field of inforration, consultancy and training for the benefit
of developing countries. This recommendation is also addresred to the relevant orpanisations
of the United lations system. Althouph the nature of this prnposal {s not exactly clear,
it may be assumed to be addressed to the need - already mentioned in this paper - of
strengthiening the barpeining capacity of developing countries in negotiations involving

matters of technology.

(xii) “he technology and experience available within the member countries of the
United Nations system should be widely Adinseninated and readily available to the developinr
countries. This responsibility is placed upon the Secretary General of the United lNations.

It ig linked to the problem that there is no single United Nations agency specifically and
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rors™ ani sutsejuent 217 Trurndaticn nublicaticns atiemrt te conbirne the

cancerts of the UTD resclution with raterial frer techrical studies on scientific and techno-

crical levelooment. These cover ten heads:
i) The esiallisiment within the U0 of a Courcil on Science eand Technolorsy ani

Ay

isary Creur cof Inderendent (cientists (an enlarped ACATT).

) ihe estatlishment ¢f a2 werld technolorical authority whose nrincinal purrcse

would te to centralise functions of various international orgsanisations in the science and

techneley field,

shment of an ‘nterraticnal Rank for Technolofical Tevelopment
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rive Tinancial tackins to the preneration and diffusior of apprepriate technology.

(i+) Preferential terms for the sale of patents and know-how to developing countries.
(v} Repisters of technolofrical knowledee tc e develoned bty ITCTAD and UNTIC.
(vi) Figh quality research institutes, with training prorrammes to be set up at

rationnl, sul-rerional and rerional levels for the develoning countries. Tre financing of

these institutes is stated as one c¢f the main objlectives of lNorth ‘FTouth financial transfers.

fyiid 5170 Council on Ccience and Technolery which should attempt the orgFanisation

of T+ D rrogramres through the Ul system,

(viii) The availability of subsidies for the transfer nf technolnrical know-how to

develonin~ countries.

(ix) A naol cr rersiszter of technulogical information to be uzel by developing

country povernments in their nepotiations on technology transfer.

(x) The forthcomins UNCOTD Conference should consider improving the efficiency of

the UN system with regard to the generation and diffusion of appropriate technology. .

-~ _—
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I~ & recent regcort putiished Tty the TI7 Foundation— a series of prorosals is rpre-
serntel rela®ing to internaticnal teckrnical co-operation, with special reference to the
rrssitle rcle of the so-calle! "like-rinded” ccuntries. The core of those proposals rayv

te surmarised as follows:

(1) £ register of voluntary techrnical advisors for ICs, who would pay particular
attention to (a) negotiations with TNCs; (b) industrial extension services; (c) local
consulting services; (d) a prosramme designed tc utilise the exterience of retired
executives and managers. On this last point the report says that "The experience of Sri
Lanka with respect to retired managers might also be noted. Persons with relevant skills -
those in shart supply but needed for the attainment of national development objectives -
are invited to retire in Sri Lanka. They bring with them not only their expertise but also
their pensions and savings which, in many cases, can be quite considerable. Vhilst actively
pursuing this retirement programme, Sri Lunka exercises considerable care in selecting
persons wham it believes can contribute to its development efforts: of the 5,000 persons
vho have so far been considered. only 500 have been given permission to settle in the

country.”

(ii) New training programmes involving industrial training and exchange prograrmes.

(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 on 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 Rosearch 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 SAREC-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 emphesised that such research
would be of benefit to the "like-minded" countries as well as to the developing countries.
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-
fication systems; low-energy housing and transport technologies; rediffusion systems;
and technologies to exploit marine resources. The study correctly points out that one of
the advantages of such co-operation is that programmes would be less constrained by the
provisions of the international industrial property system. The new technologies, of course,
cannot be considered in isolation fram their commercialisation, since experience shows that
the latter frequently costs much more than the former. To help overcome these problems,
it is suggested that the "like-minded" countries cculd set up a special fund for the acqui-
sition of newly developed technology. Alternatively, and perhaps additionally, the funds
could he channelled through UNIDO's proposed T.ternational Centre for Appropriate Techno-

logy (ICAT) or thrcugh the International Mechanism for Appropriate Technology (IMAT) scheme.

1/ Dolman, A. (project co-ordinator), The Industrial and Technological Transformation of
the Third World, January 1979, pp. 31-39.
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Tniri, there should te research into technologies of special interest to the developing
courtries. These technolegies should include matters relating to five guiding principles,
I.e. greater use of local ravw materials; reduction of waste and recrcling of waste pro-
iucts; saving on scarce factors other than capital, e.g. water; increasing the possitle
range of variations in tue degree of mechanisation of the production process, variation
which can arply either to the coare of process itself or to ancillary activities; and
encourarement of substitution in production between different raw materials and other
inputs. rourth, co-operative enterprises should be established for adapting foreign tech-

nologies us well as developing indigenous technological capacities.

(iv) The creation of an Farly Warning Sys*tem designed to aler* developing countries
to those sciertific and technological advances whic: could have a significant impact on
thei: development.l/ The report descrides the proposal in the following terms. "'Govern-
ments and enterprises routinely collect information on econamic and technological develop-
ments. In attempting to distill and disseminate the information relevant to the Third World,
the "like-minded"” countries rould seek to pioneer a warning system which could later be
expanded to much broader international proportions. Omne of the main functions of an early
warning system could be to indicate technological advances on a sectoral basis, enabling
developing countries to identify promising aress for future investment. Lack of such
information has prevented developing countries from more equitable participating in global
econamic growth. In future, information on such areas as macrobiology, nitroge.. fixation,
raw material testing and processing technologies, energy technologies, technologies for the
exploitation of the 'international comons' will become increasingly important and will

heip enable countries define the 'tecknological challenge’' in the next few decades.”

(v) Encouregement of the activities ¢f small- and medium-size enterprises. The
report indicates that in the Nordic countries and the Netherlands such enterprises are
generally competitive and frequently employ advanced technologies and techniques. It seems
that they have not yet been adequately invclved in formal transfer programmes because they
iack the capacity to enter into negotiations and co-operative programmes. A series of

suggestions 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-trans?er of techno-
logical knowledge; fade out joint enterprises; measures for enabling developire countrics
to obtain equity in the industrialised countries and their enterprises; and Codes of
Conduct.

1/ See also UNCTAD/TT/9, 1978, Technological Transformation of the Third World, p. 1h,

PP. 59-62.
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& Frour cf exveris, cricinally meetin-

referrei tc as The Lund Jrour,- crevesed a

rart ¢f a crosrarre towards what "TCTAD has

the develcring ccuntries”. The Turd provosals are as Tollows:
it frreemert on

Tror oirings thelr moncere

(1) A system of positive incentives tc thore THCs which transfer "aryrcrriate’
technclogicel knowledge and skills te lev.__rinm ccuntries, a2nd a sristem of taxation %o

te levied on those which do not.

Joint reseerch by incustrialised and develoring countries on srecific rroblems
of the latter. There is also 2 call for the active rarticiraticn ¢f Zevelcrings countryr
rescarch workers and institutions irn the rrocess of seekinr sclntions o relevant rr-*lers.

{iv) The estatlishment of an international assc
to te financed ty the revenue cf an interrational seated autherityr, ac well as t: direct
contrituticns {rom international financing agencies. This rropesal dces not fix any srecific
“uniing tarret but it states that "some kind f initial poal weuld nrebadly he helufnl as
a tarret in pledres for a Tive-vear ceriod, after which its effectiveness should te evalu-
ated”. The four main purposes of the association are: the sharing of technolorical knnw-
ledre and skills: support for the acquisition by develoring countries of arvnroprinte
technology; surport of Joint technolorical developrent prolects invelving .iore than one
develoring country; and assistance to refional and sub-rerional tecchnclory develorrent
agencies as well as to national agercies in the least developed countries.

(v) A higher percentare of UN-administered assistance (includines that throush the
UNDP and the World Pank)should be allocated to technolopici] developrent within, and ce-
operation among developing countries. The target proposed is 517 for "develorment prolects
with e significant technological component”, to be achieved by 195 in annual steps of five
per cent during tl third develorment decade. It is stated that this should be dene

"within the framework of country programming’.

(vi) More UNDP support for strengthening indipenous technolorical capabilities in
developing countries. Three major priorities are listed relating to improved decisior-
making ; better information and access to foreign technologies and assistance to create

new appropriate technology.

(vii) Strengthening international mechanisms to further the development and dis-
semination of technologies mos*t appropriate vo meeting basic needs. In broad terms, this

idea is the same as that contained in the IMAT proposal.

1/ FEdquist, Ch. and Edquist, 0., Social Carriers of Technology for Development, Din-
cussion paper no. 123, Regearch Policy Studies, Lund University, Sweden, Cctober 1978,
pp. 20-21,
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{¢viii} The iznitimtinn of five internatioral co-operative research rrojects un globdal
srehlems where it mar te anticipated that the research would be long-ierm and probdably
cortinue thraoushout the 17835, e specific prolects are suggested hut pollutien of the

urrer atmcsophere is given as an example.

(ix} Launch triority prclects for technolory development in a limited number of
secteral sub'ect areas. Tndustrielisation is included as one of the five areas selected
for the UNCSTD agenda by the Preraratory Cormittee. This also takes up unimplemented pro-
rosals from the World Plan of Action 2s is svecifically recuyuised by the Lund Group. The
cutlect area of industriajisation as recormended by the UNCSTD Preparatory Corrittee rives
snecial emphasis to the production of capital goods.

,

o1 . . . . .
The Pugwash Counnil= has recently proposed action for international co operation which

covers an extrercly wide range of issues.

(i) To promote the sy ‘tematic exchange of iInformation .oncerning experience in
science pnlicy and planning among DCs in order to build a scientific and technologicel infra-
structure, and prcrote the acquisition, development and application of scientific and tech-
nological knowledge. In this regard regional and subregional information centres are celled

for.

(ii) 7o set up machinery to facilitate the dissem.nation and exchange of scientific
and technological knowledge and experience criginating in the developing countries so that
the comparative advantages and specialisations of various countries and sectors can be fully

utilised.

(iii)} To make appropriate institutional arrangements for the training and exchange of

scientific and technological personnel.

(iv) To promote technology projects between developing countries having common
requirements due, inter alia, to similar natural endowments and sectoral structures of

production.

(v) To establish associations of research councils and Jjoint R + D centres in areas
of common interest and to develop machinery for the exchange of recently developed scientific

and technological knowledge.

(vi) To pool scientific and technological resources and capabilicies towards the

achievement of collective self-reliance with regari to technolcgical development.

1/ Pugwash llewsletter, Vol. 15, No. 5, May 1971.
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Tre need for TICs to:

(vii} Contract a part of their own % + D needs with local 2 + I centrcs.
(viii) Perrit their personnel tc engare in part-time P + 3 work in local hish-level

education and research institutions.

(ix) ‘fake available their own R + D facilities for training of scientists and tech-

nolopists from outside the affiliates.

(x) Orpganise technical treining programmes for personnel of local sub-contracting

firms and local distributors of their products.

In North/South transactions:

(xi} Priority should be given to projects which contribute most to the building up

of lo-zal scientific and technolorical capabilities in developing countries.

(xii) The choice and mode of implementation of collaborative projects should accord
with the development priorities that have been determined by the develoring countries them-
selves as reflected in the cormitment of their resources. IC governments and apencies snould
therefore channel their funds for co-operative orojects througrh the national authorities of

DCs.

(xiii) Training programmes for DC nationals should be provided in those areas and dis-
ciplines for which there is a clear need in the developning countries, as determined by 0(Cs

themselves.

(xiv) The leader of a projJect undertaken in ¢ developing country should be a national
of that country end responsible for its management and technical control. ‘hen this is not
possible, the first phase of the project should include the trainins of manarerial and tech-

nical directors.

(xv) The choice of any foreign consultent required by the DC partner in a collabor-

ation scheme should be made by the country itself and not be impeosed by the IC rartner.

(xvi) Cponsoring agencies in ICs should stipulate that any scientific and technolosical

co-orerative project in DCs should be undertaken jointly with local instituticns where ther exiat.

(xvii) Collaborative projects carried out in IC laboratories or institutions should
involve scieitists from the participating DC, and they should ensure that the results of

such projecis flow to, and are aupplied in, the DC concerned on a preferential basis.
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{xviii' <+hen the results of collaborative research can be cormercially exnleited,

tne IC coartrer should have the criority in patenting and use of these results.
(xix] The dissermination of raw dsta collected in a develooing country irn the ccurse

5T a collabtorative project should be at the discretion of the develcping country partuer.

(xx) Collabcrative projects should be viewed and integrated within the framework

of a long-terz development programme as defined by the developing country.

(xxi) Collaborative prograrmes should not be used to exploit ICs as testing grounds
for rnew scientific concepts or technical innovation where such work cannot be carried out

in ICs.

(xxii) Whenever a collaborative project involves research in drugs, chemosterilants,
pesticides, etc., in a DC, these trials should conform not only to the current repulations
and ethical regquirements in the DC but also to the repgvlations of the IC and/or those
accepted internationally (unless an explicit decision to the contrary is taken by the deve-

loping country partner - as was the case with DDT in some countries).

(xxiii) 1Identification and assessment of the ecological implications ol collaborative
programmes should be a part of the programme itcelf. Collaborative research conducted in
a DC should be not only in accordance with the DCs' own environmental standaris, but with

international environmental standards as well.

(xxiv)} Colleborative programmes should allow for mechanisms other than the "expert-

equipment-training” paickage, especially when the "expert” component is unnecessary.

(xv) Serentific and technological co-oneration should not be used to irpose any

particular political or economic system on a DC.

It is of course one of the distinctive features of the Mupwash Group, which largely
consints of seientists, to sive greater promincnce to, and be better informed about, the
specific role of scientists and technologists as professional grours as well as individuals
in the process of creating technology, and hence to po inte ;. 2ater detail in this direc-

tion than mere governmental proposals do.

(xxvi} Co-operative proJects undertaken =i’ the involvemen’ of ~aternaiional
apencies should be derived from the nationnl plans and’c: rrioritics »of the DCs, and provide

for flexibility in regard to changing conditions,.

(xxvii) Co-operation under Uli auspices and with other international orgnnisations
should ensure ungrading of the policy-making and managerial capabilties, and of the infra-

structure necessary for the growth of science and technology.
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nave a substantial corronent aired a% enhancins int-rnal

ies and self-reliance of DCs, and for recti<ins vheir

vxxix? Inputs cf orranisations of the 'N! system should be co-ordinated so 25 to have
rreater impact on the overall nationnl develoorment prorrarmes of (s - wertically with cther
rrolects of the same orpenisation, and horizontellyr with rrlevant nrolects of other '™
orranisations.

(xxx) Tnternational orranisations shculd provide all wossible suoport to DICs to
ensure that local scientific personnel take over as socor as noscible resronsibilitr for con-

tinued {unctioning of a project launched throurh international co-oreration.

(xxxi) Creater use should be made by international organisations of the expertise

in the DCs, including consuitancy urprenisations of all kinds.

{xxxii) Training is best accomplished within the milieu of the developning countries
themselves. ‘here outside scientific and technological training is needed, existing faci-
iities and cadabilities should be exploited first. In the case of trainineg in NCs, adequate
steps should be taken to ensure that the scientist returns to his own country, unless

political persecution may be involved.

(xxxiii) Scientifie and technolopical co-operation programmes of international organi-
sations should not lend themselves to the commercial promotion of industrial products or

processes.

(xxxiv) International organisations should not depend on TICs for major funding of
any part of their activities. ‘/henever contribution is made by TICs, it should be entirely

without strings, and the nature and scope of the contribution should be made public.

(xxxv) International orpanisations should not act as vproxy for research 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 primarily dealing with inter-
national co-operation: the first six are related to collaboration among DCs; proposals
(vii) to (xx) are directed to arrangement co-operation between DCs and TiCs; (xxi) to (xxv)
involve more directly national governments, funding agencies and scientists; finally, the
lest ten proposals try mainly to depict some of the rotez that international apencies might
play. The Purwash proposals conclude with a special recommendation for regional centres
among, DCs as "valuable instruments for pooling resources, talents and facilities and for
wvorking out problems of mutual regional interest through a network of collaborating insti-
tutions from all participating countries.” Since this recommend..ion is separately listed

and not placed in the first group dealing with ~ollahoration amonp developing countries,



9

A

“as ~ade scme vroncsals in its i07H

“ew Trends in Tecientific and Technieal

as a ~ood indicator of the rcsition of

Tie section itself is srecifically oriented ta the

ermprasises that, in the CI'CD concertion that arrrc-
wchnelory callc for aldvanced science, creative thourht and sonhisticated encinze-

he notion of arrrorriate technelo~y should not, according te the OECD, be

zlnselr with ideas =7 intermediate technolory or with low cost and rudiment-

The NICL arc~ues that arrrerriate technolorsy does, thourh, include the scien-

Ifi2 ztid of Sraditicnal solutions an! rractices. At is to te exrected, the oronosals

s

rniie ar i towarda pctivities in which "I0D-dased institutions can rartici-
iate, L roascnable 1ist of these nroposals seems to be:
(i: Jeint collaberative science and technolorr research nrojects between insti-

in 27CT countries and the -develoiins countries.

(ii} 7Tne incorporation cf ccllaboration with tnhe develoring countries into the
rational sclentific structure and pclicies of the OFCD countrie The incorpnoration should
extend to invelverent with srecial tndies suzh as the Canadian I7:C or the Swedish SAREC:

with specialised cverseas research establislments; with special overseas divisions in R + D

departments; collavoration with aid and sci<nce ministries, and so on.
(iii) ‘lore runding for large science centres to increase the attention to appropriate

technology for develoring countries.

(iv) Intensifie’ training of developing country scientific and technological per-
sonnel, both inside and outside the develoving countries, with emphasis on new forms of
acadermic and experimental approaches, including also th: training of auxiliary semi-

professional personncl.
(v) Ald to include basic research as well as R + D for direct practical application.

(vi) Meore financial support for inter-professional links between universities in
0ZCD memter countries and their counterparts in aeveloping countries through research pro-
Jects, exchanges of information and equipment, reciprocal visits, and in general the re-
orientation of part of the research in universities in the OQFCD countries towards problems

of interest to the developing countries.

1/ See, Development Cc-oneration: Ffforts and Nodies of the Member of the Development
Assistance Committee, 1976 Review. Peport by Williams, M.J., Chairman of the DAC,
OFCD, HNovember 197, pp. 53-68.
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snather source from Judustrial countries is a Zomrmittee of I'xnerts {all erminernt
3 set ur by the Council of the Poyal Tocliety of london in a rerort crernred “or
she U Mrnistrn of Tverseas levelorrent for consideraticon by Ul

.

cavalatrment s

‘a cadre af hiphly

The other recormendaticns of the Poyal Fociety report suprlerent rather than contradict

those af the CECL. They include strons ermphasis on 'centres of excellence”, wit! inter-
national support concentrated upon such centres; rreat emrhasis on trainine ~f technicians
and the raising of their status, with prorer titles ‘restricted to those whose qualifi-

cations and experience merit them'.

A recent draft proposal for n system of financing for the technolorical development
of developing countries has been advanced by the head of the Tenbhnology Tolicy Group of

2/ .
the Andean Pact.— The proposal attempts at relating three factors.

(i) A financial transfer from the industrialised countries to the developins coun-
tries which should be equal to a certain percentarce of the trade balances ir manufactures
(excluding armaments) which those countries enjoy with the developing countries. This

financial transfer would be us~  directly and independently by the develoving countries.

1/ Gome QObservations on the Role of Ncience and Technology in Developing Countries,
paper prepared in connection vith the Ul Conference on Science and Technolofv for
Development, The Royal Society, Aupust 1978,

2/ Luis Soto Krebs, Propuesta de un Sistema de Financiamento para el Desarrollo Tecnolépico
del Torcer Mundo, 1978, draft mimeograph.
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chuntries.

that the gquality and continuivny
invnlvel. Tor this reason, financial
~ trale balances in manufacture? roads.

le are nro‘atl: not sub

“vile a reasonatle basis on which estimnter of

Sinansial floavs can e Geveloping countries wculd te able to zalculate

an? thercty improve their olanning of technole-

surfpests that a Ul agency be made resronsible for cellection

s transfer of the sums of moner and handle the question of prover distritution amons deve-
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ltsin-s countries.  The rroposal mentiens four areas for which these funds shoul assirned.
i) The impravement of basic and aprlied knowledre reaquired for the assinil-

~tiocn, alantation and creation of necessary tecnnolopical processes.

{ii} The development of engineering, desifn and construction capacity for rro-

cesses and machinery needed in technolorical innovation,

{iii) The development of local capacity for the utilisation of imnorted and

domestically penerated technologries.

(iv) Techr ical and ndministrative trainins necessary in order to ensure

adequate functioning of selected technologies.

It is noted that the Arndean Pact countries have already made an important berinning in
thic area, and that fyrther attempts are being made to develop such a sysiem with ropard to
other countries in the Caribbean and Latin America. The proposal is thus not based simply
on theoretical arpuments, but emerges from tentative practical applications. FPased on
calculations for 19f2-1273, and on the assumptinn that the percentage of the trade balance
wisich should be transferrcd would equal 2 per cent, it has bheen calculated that the sum of

money involved wculd be approximately $ 217 million.

In the Ul syste~, current proposals, though in a somewhat preliminary stapge of formul-
ation, have been advanced by UHCTAD.l/ These are divid~d into three catepgories, i.e,
(n) ideas for action at the national level in the developing countries; (b) ideas for action
at the national levzl in industrialised countries; and (e¢) ideas for action at the inter-

national level. To look at these in turn:

1/ UNCTAD, op.cit., 1978, pp. 10-21.
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tion at the national level in ZCs -

7o strengther national policies ané institutions for technolopical

developrment ;
70 design and create new technology systems:
70 reorie:t systems for science education and technolory traininr:

To create an Farly Yarnirng Systen to alert the DCs to scientific and
technological advances in ICs with significant potential impact on

DC economies.

Action at the nationzl level in ICs -

General co-operative assistance to be provided to DCs;
Mutual consultation witn DCs to take measures to redv~e global unemployment:

Tripartite consultations between DCs, IC governments and IC labour move-
ments to audit and regulate the allocative behaviour of TNCs to control
tne application of technology and other TiC practices to prevent divest-

ment and the creation of unemployment;

Abstinence by ICs from interference in the internal affairs of DCs in

order to permit free intra-DC co-operation;
Technological and fiscael policies to promote full domestic employment;

An increase in the =cope of Jegislation on restrictive business practices
to include the overseas operations of TICs, in order to provide & freer

environment for the transfer of technology to DCs;

The provision of incentives to TNCs which do make a serious effort to
transfer technological knowledge and skills ts developing countries, with
the texation of those which do not, to support the technological develop-
ment of developing ccuntries, and the ending of public subsidies through
tax and investment policies for TNCs which transfer socially and economi-
cally inappropriate technology un terms designed to perpetuate the tech-
rological dependence of developing countries;

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
from the experience of working on the solution of their own problems.

(c¢c) Action at the international level -

(1)

Creation of an international associatiui for technological development,
under the control of DCs, in order to be abie to devote special attention
to their problems;
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an annmually increasings rercentare of Ul-adrinistered develooment

a3siztanee for technelormical development within and co-operation amons DCs:
(iii} Providinr rrester UIDP surport for strengthening indipenous technological
capabilities in XCs;
(iv) Festiructuring the Vorld Bank to make it more responsive to the goals of

technological capabilities in DCs;

(v} Strencthening international mechanisms to further the development and dis-

semination of technologies most appropriate to meeting basic human needs;

(vi} Initiating five decade-long international c¢--operative research projects

on global protlems;

(vii) Launching priority projects for technology development in a limited number

of sectoral subject areas.

The proposal for an International HMechanism for Approvriate Technology (IMAT) origi-
nated frorm a meeting of 31 experts on interna lonal action for appropriate technology,
corvened at the invitation of the FNetherlands Government at the ILO in December 1977.

This zroup afgreed on the urgent need for the promotion of appropriate technology. It
identified five high priority areas for appropriate technology, including rural industriali-
sation. The meeting concluded that although UN organisations concerned were making in-
creased efforts in promoting appropriete technology (AT), nevertheless existing inter-
national machanisms needed to be supplemented for the purpose of promoting AT. It
recormended, therefore, a feasibility study to review existing mechanisms, consider the

need for a new mechanism and to explore the objectives and functions of such a mechanism,

This feasibilily study, carried out by three experts,kl has now been published,
tosether with the report of the original group of experts.g/ The feasibility study firmly

declares the need for a new international mechanism, for five reasons:

(i) the imbalance in global work on technology to the neglect of AT;
(ii)} the limitations of current natinnal efforts;
(iii) the deficiencies in the flow of information about AT;

(iv) the fact that no international institution now has as its sule

objective the promotion of AT; and

(v) the ract that the magnitude of voluntary efforts is too smell in
relation to the massiveness of the task and that such voluntary

/
bodies, usually originating in developed countries,l often lack

the necessary international and developing-country c. iponents.

/  Paul-Marc Henry, Amulga Reddy, Frances Stewart,

1
2/ IMAT - A Feasibility Study by a Team of Specialists, report to the Netherlands Minister !
for Develo,ment Co-operation, The Hague, 1978.

3/ For example, VITA (USA), ITDG (UK), GRET (Prance), TOOL (Netherlands).
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It Is emchasised throughout that the role of TMAT is tc be supportive and catalrtic,

i.e. it would rarely take an exclusive rcle in any prolect, and srecifically. it would

rnot develop its own R + D crojrasre. The proposed functions of IMAT are:

(i) telping in the identification of priority areas for efforts in aonropriate

technology.

(ii) Identifying institutions and sroups which reauire critical supoort for the

successful development and dissemination of appropriate technolory.

(iii) Providing suitable assistance by way of information, funds,equipment, training,

experts, etc. to these institutions.

(iv) Assisting the passage from the research to the develooment phase in the
generation of appropriate technologies, e.g. through pilot nlant triasls, and fror. the tech-

nology generation phase, e.g. through pilot demonstration oprojects.

(v) Strengthening appropriate technolcty delivery systems by facilitating direct

contacts between the producers of appropriate technologies and the users of such technologies.

(vi) Contributing to the generation of an atmosphere in which the prestife of appro-

priate technology is enhanced.

(vii) Facilitating the exchange of experience among appropriate technolory institu-
tions/groups in different countris, sub-regions and regions.
(viii) "Iz-eminating appropriate technology "success stories” as -.¢ll as insights into

causes of failure of hardware and/or software.

(ix) Assisting the creating of a new national or sub-nationa. institution when

circumstances meke such instjtution crucial to national appropriate technolopy efforts.

(x) Ltudying weys in which privete efforts on generation and transfer of technolory
might be made more approoriate, both with respect to technology generated by advanced

countries, and with respect to technology developed by local firms in developing countries.

(xi) Reviewing developments in the field of appropriate technology including socio-

economic aspects,

(xii)} Carrying out all other aciivities, such as fund-raising and monitoring of the
effectiveness of its own efforts to enable it to discharpge the above functions.
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emrhisisin, the catalytic nature of IIAT, are:

(it IMAT should concentrate on 2 fev seclected priority areas - appropriate

arricultural rrocessine technolories are surrested.

711}  TIAT should zir at the establishment of self-reliant networks of proups
ané institutions, of the tyve establisheé in the UNU Propramme on

Traditional Technologies.

(iii} TI"AT should concentrate on existinr~ institutions as "growth poles”™
tor AT work, but at the same time help the weakest countries and

regions to establiish institutions.

The feasibility study also makes guite detailed promosals on the secretariat reguired
(to be supplerented by ad hoc panels of exports), on location (. developing country is
suggested), the Coverning Pody (20 or 30 eminent contributors to the field of AT}, and the

Executive Council (Jjointly from the secretariat and Governing Jody).

The level of finance is 2lso discussed. A minimum of US % 0.5 - 1.7 million is
required for the secretariat and other organisztional purposes and at least 10 times this
administrative expenditure is envisaged for actual field activities. The report turns down
the idea of a definite target figure for the ratio of administration to other expenditure,
since in many cases IMAT should initiate AT activities without having to finance them from
its own resources. A total block grant of around US % 10 million for an initial take-off
verind of three years is sugrested. The sutdy concludes with recommendations for further
action at a special Founders' Conference, but this is presumably now held pending until
the UNCSILC Conference.

It will be noted that the TMAT prouvosal is worked sut 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 VWorld Fmoloyment Conference in 1977, where the Group
of 7T endorsed the establishment of a Consu}cative Group on Appropriate Technology anrd an
International Appropriate Technology Unit.l* towever, the prorosal of the Group of 77
provided that these mechanisms should be "inteprated with the ongoing activities of *he
United liations system”. This seems to differ from the IMAT proposel, which provides for a
non-~-governmental mechanism not fully integrated with the United ilations system. Ifosy
western industrialised countries, however, did not support these two proposals at the time

of the ILO Conference. The Workers Group at the ILO Confererce empha:cised that thege

1/ 71O World Dmployment Conference, Programme of Action, para 62,



Tar in the IMAT rreorasals

the non-rovernmental

the tvo progesnls for a
consultative irour an Apprepriate Technology and for an International Arsraonriate Tech-
aclosy Unit iIs ccntainei in the ILO report forming the basic document for the ILG Yorld
Trzoloyment Confcrence.£ The more detailed functions [or the international Unit coincice

to 2 considerable extent with those of the subsequently develored T!I'AT vroposal.

Iver this listin,; of proposals recently advanced and. to some extent, currertly under

nepotiation, susgest that on the one hand there is considerable corresnondence of views

on issues pertaining to internctional co-operation and, on the other, that the number of
proposals cu.rently being discussed is quite larre. In the next section, there is a
sulective 1ist of proposals on issues which merit serious political consideration. Tne
first of the sub-sections which follows considers some avproaches towards traditional
channels of technolory transfer; and the second raises some nossibilities for new aress
¢of international co-operation.

4.2 Mew Proposals for Internaiional Action

The preceding proposals ere oriented towards overcoming actual or notential market
tailures in the sense that impulses thrown forth by the price system do not automatically
result in the fulfilment of certain needs. The malor areas for action thus far contean-
plated aim at creating new legal instruments, weakening existing juridical barriers to
technology flows, or overcoming "gaps” in knowledge. Tne mechanisms proposed here attempt
to fill areas not covered by existing proposals or to advance on the level of co-operation
already reached by the existing or proposed mechanisms. The "gaps" left by the existings

mecta.1sns are in the areas of:

- Articularion of DC needs;

- Clarification and alleviation of risk burdens in technology-senerating

activity:

- The creation of marketing potential for DC producers and suppliers of

technology.

International co-operative mechaniams may have a limited role to play with respect to
the first item. lere, the most fruitful area for international action may lie in con-
ducting analytic or empirical studies designed to enhance understanding of the content
and formulation of technology policies. The actual articulation >f needs will %e in the
context of nationsl implementat on of technology policy vhich, like economi- planning or
industrialisation strategy, is a consequence of the polit’ :al economy of national develop-~
ment efforts as vell as the conceptions and capacities of governments and non-gov: umental
actors operating at the national level. The gsecond and third items, howeve:, offer potential

scope for more direct international co-operative effort.

1/ Employrent, Growth and Basic Needs, A Ore-Vorld Problem, ILO, Geneva, 1976, pp. 150-15L,
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=conories or sectars cf economies more susceptible te risks posed by the
zcti~ng of actual cor notential comzetitors. Intarnational co-oreration nmay be able to
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anl broxerage funclions, ir order to co-ordinate svecific demands with srecific source of
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r. The cklective would be tc introduce a rreater rationality in the process of tech-
nclorieal innovetion in DCs and for CC needs in other parts of the world. These obser-
vations forr the basis of the International Technolopr Zrokerare Orranisation mechanism.
In aldition, it is recommended that DC exvorts cf technolory be directl ' supported by

financial aszistance from the Technology Export Finance mechaninm.

L_2.1 International Centre for the Joint Accuisition of Technolosy

A key problem for developing countries seekins to develor a technolomy-purchasing
stratery is the acquisiticn of the necessary know-how. That know-how ia part comes from
the collection and orgarisation of inforration on tecnnological availabilities, from in-
formation on similarities in developing country demands for technologies, and from thy opro-
vision of technical assistance,so that the information can be used in the most efficient
way. In this sense, the objective of the International Centre for the Joint Acquisition
of Technology would be to realise tne economies of scale associated both with information
and with nerotiation. In this field, we are .ot beginning from zero since some important

’

initiatives have been taken through the Ull system in recent years.l

The situation in the pharmaceutical industry gives a few insights into some of the
~~sgibilities and problems which could be asso.’2ted with the establishment of such a
centre. lany areas of technology may not involve the same amount of standardisation as
exists in the drug industry, and operatinn in several sectors certainly places heavy
demands on acquiring staff and finance. On the other hand. some features of the pharma-
ceutical experience could be utilised@ in establishing such an >rpganisation. Those

features might be summarised as follows:

(2) Establishment of basic lists of equipment and techrnologies on a sector by sector

basis.
(b) [Lstablighment of quality guarantee and performance certificates to be issued

either by the Centre itself or by reputable independent organisations. On the basis of

such certificates, lists of potential suppliers could be drawn up.

1/ See UNCTAD TD,z38, May 1979, p. L6.
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(3) In those sectors where technolo,y can be erbodied at different levels, a joint
purciiazing organisation can prosressively extend its activities into increasingly comnlex
fields. There is no need for the organisation to be static, tut rather its activities
should bte sensitive ts chanjes in internationi]l market structures as well as to shiTtine
internal reguirements. Yhat this means in nractice is that a well-conceived joint-
surchasing scheme can also be the snringboard or policies of assinilation, modificaticen,
rerlication, and creation of technalogies. Tn most industrial sectors one does not have
clear-cut separations between producers and users of technology. Zather there are gradu-
ations where technology is used to a greater or lesser degree. C{nce this is recopnised,
a dynamie concention of technology strategy becomes evideat with Join' worl: on nurchasins

as the inroad for Joint activities in other areas.

{e) TFurchasing activity can be expected to yield learning br doing. In other words,
the staff working with the Centre would gradually acquire specific sectoral expertise.
This expertise could provide the basis for the formation of an International Consultancy
Service for Technology Acquisition. This Service could be financed by and operated
through the Ull system and specific attention should be given to making UI'IDO the executive

agency for this purpose.

Joint acquisition is a first, but central, step in getting developing countries to
co-onerate in technology strategies. By its nature, the Centre would be open to countries
with different political and economic approaches to technological development since all

may stand to gain from savings in acquisition costs.

L.,2.2 Preferential Selection Agency for Developing Country Suppliers of Technolopgical

Services

Substantial growth has taken place ir the capability of consulting and engineering
organisations in the developing countries to provide technical services sutside their
national territories, Notwithstanding the numerou; difficulties in the market for such
services, the skill and cost levels which can be offered and maintained by s-me developing
country organisations mean that they enjoy a competitive position in several fields and
sectors vis-d-vis the developed countries, lowever, the purchacing practices of national
and international public agencies which utilise such services are gravely deficient in the

opportunities wnich they give to developing country enterprises.
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7o encourase the iuternational projection of the DC technological capabilities, a

series of srecific measures is required:

{(a) A thorough registry should be compiled, classifying the consulting orpanisations
in c..elooing countries eccording %o the types of prol~zct capmability, the number of projlects
they could handle at any fiven time, and the financial conditions under which they are

cerating {this last point is extremely important since a major impediment to the effective
functioning of many consulting agencies in developing countries has been the irrepularity

of demend which has placed heavy burdens on their financiel cerry-over capeacity).

(b) The ne,otiation of fresh guidelines for the implerentation of projects by inter-
national organisations, especially the Vorld Fank. The ways in which thes- orgenisations
chrose enterprises to carry out their projects have up to now effectively discriminated
against developinf, country sunpliers and bar entry for an important segnent of the inter- t
national consultingz market. This impediment stretches beyond the direct practices of
international organisations since the aid policies of industrialised countries frequently
include severe tie-in clauses which eliminate local consulting and cngineering enterprises

from participation in industrial projects.

(c) Even in cases where it is rot possible for any one DC consulting enterprise to
undertake a project, efforts should be made to seek consortia of several DC enterprises
which can learn to work together as they jointly obtain experience on important projects.
To carry the argument furiner, if it is not possible even for consortia of suci: enter-
prises to be given project control, then the, should be associated with firms from in-

dustrialised countries as part of the international contracts.

(d) 1In order to encourage the growth of consulting firms in those developing countries
vhich at present have very few, consideration should be given to preferential arrangements

wvhich would allow many DUC enterprises to participate in such market s,

(e’ In harmony with 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 towards DC consulting and engineering firms.

In this way, stronger bonds can be made among the developing countries and possibly one may
envisage complementarity arrangements which would permi‘ the technical skills of some enter-
prises to be linked with resource and production possibilities of other enterprises in

different countries.

(f) Efforts should be made to increase the transparency of consulting and engineering
design markets by modifying, as far as possible, the strong connections waich exist (espe-
cially in the chemicals sector) among the enterprises holding processes and those supplyiny
technological services., Often, a particular project can only be carried out through the
use of special processes and those processes, in turn, are leased exclusively by the process
holders to consulting firms which are either their affiliates or have concluded special |



arrangerents with them. 'lonoroly over the ripht to use a sinele prucess easily may rive a
consuiting enterprise control over many stares of the desifn ané implementation of turnkey
crojects, and therebvy drastically reduce th: depree of cormpetitiveness in the markets for
thie project as & vhole. Internat.onael orgenisations should also examine such factors in

deoth when evalueting end stucying tenders Jor vrolects.
The consideraiions just outlined heve several institutional implications:

(i) Internstional orzanisations, particularly the %World Bank, should zlter their
practices reparding selection of consulting and engineering design orre.isations. This
would directly contribute to the competitiveness of particular sets of narkets for teckno-
logicel asscts and servires. It would also directly enhance the technologicel capabilities

of at least some developing countries.

(ii) Repistratiin procedures for the orpanisations whose services mighit be employed
would have to be developed. This might be done by an -~gency involved in technological
development, such as UKIDO.

(iii) Harmonisation of the procedures described with the purchasing practices of deve-
loping, country governments is required, and UNIDO should be involved directl: in this

liaison activity.

The critical aspect of this proposal is that it is directly operationsl, on the basis
of enterprises already functioning in developing countries. Its implementation depends only
on the relatively simple institutional steps which have beea described nere. It is, there-

fore, a proposal for iuatermational co-operution which can be implemented immediately.

k.2.3 Redeployment of THC Research and Developmen>

The problem of “"technological redeployment’, broadly analogous to the issue of in-
dustrial redeployment, will be essential to the achievement of the Lima target. The
attraction of TIIC R + D is relevant only to a few developing countries. Those are ‘he
countries which have relatively large internal markets, advanced ‘ndustrial structires,
good education systems with substantial numbers of local, skillel personnel available, and
some local technological capability. For these countrizs the relocation of R + D may offer
benefits as long as it can be ensured that the results of innovation are directed to pro-
ducing goods, techniques and experience relevant to local needs and are widely diffur2i 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 international requirements of the TNC,
the skills developed should nevertheless be usable elsewhere in the domestic technological
structures, Bo.h these requirements call for appropriate national policies covering the
product range and market situation of TNCs; to the prices effectively charged for use of
domestic skilled labour, finance, and material inputs; to the regulations governing
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ITizensing and tenhnology;, U0 palicies directed towards scientific advances; and to
stier nolicies 23 well. ‘Wce arain, tne prospects for effective international co-
oreration lepend upo: the articulation and implementation of sensible domestic policy.
Assuming thnce national volicies are adequate, the co-operative mesasures as hetween !
industrialised and dcvelopins countries would have to include the following eiements (which
#nuld effectively impose obliga.ions on the developing countries hosting such R + D). First,
stabllity rei-arding the terms on which such investments are made; second, freedom of
aetivivy witrin the R + D establishment once it is set up; third, the provision of ade-
guate infrasiructural facilities:; fourth, the provision of technical and financial
assistance, including full access to other R + D u.tablishments, by the TLC parent com-

panies as reguired (similar assistance could be given by the IC governments concerned).

wnen international co-operative measures are established among developing countries,
they should satisfy the following conditions: first, TIC R + D should be allocated
rationally among develoviny couatries with special emophasis on avoiding subsidy wers
(or “veg .ar-thy-neighbour” policies) to attract the facilities., There is, in other words,
2 danger that these restructuring attempts could lead to "2 + D 'ones” in the same way
as export-processing manufacturing zones and tax-free zones for interrational banking
and financial purposes herve proliferated. The extent to which such policies could be
fallowed successfully by several developing countries simultaneously is severly limited.
Therefore, co-operation among them is a sine qua non for acceptable restructuring. Second,
tenefits of ® + P results must be distributed in local markets on tcsms which are fair
both to innovators and recipients., Third, since developing countries themselves now have
a number of enterprises which are becoming international, if not transnational, in scope,
such enterprises should be encourered to locate their research activities as broadly as
possible. The available evidence susrests that because of the rature of techaclogical
assets held by such developing country enterprises, R + D will not become important for
some time. llevertheless, it is importcuat ihat developing countries make due allowance for

tiis eventuality.

Althoush such new international mechanisms can be established to aeal specifically
with the relocation of R + D, a better bargsaining point might be to tie this kind of
relocation to the more general relocatl-n of production facilities. In other words, there
iz scope Tor a package proposal which inclndes, but is rot confined to, relosntion of R + D.
An example would be the provision, perhaps through UNIDO, of information and assistance cn
the relocation of industriai plant and of R + D. In one sense UNIDO could act as 3 brokerage
organisation which collects information on offers und demands and attempts to bring the
two togetlier, The experience acquired by UNIDO's Investment Co-operative Programme Office
in this field should be utiliged in order to improve the quality of the arranguments needel
for the achievement of a more effrctive relocation. UNIDO could help negotiate agreements
and provide guidelines for them. In & much broader sense. UNIDO effectively could assume
significant policy weight in the whcle relocation orocess. Tuese possibilities need to be
discussed and evaluated with various parties involved, '



~.2.L & Tatent Txamination Centre

Juring the 1979s, evi ence of the conflicting =srects of the revision of the intor-
natioral industry property system was detected at national ané international levels,
suggesting a greater breadtn in the issue than generally assumed.ll In particuler, two !
tyves of co-operation will have to ve considered more accurctely, one amons industrialised
and develoring countries eané another among the latter group of countries. Also, vpresert
usaye of patent documentation and trademarks made by the developing countries should be

illuminated.

Patent laws have been established in 120 countries, of which &k are ' s. Iowever,
these patent laws are based on laws and practices carried out by the developed couniries,
or worse, were inherited from the colonial period. Of the 3.5 million patentsg! in
existence, only about 6 per cent (200,000) is granted by developing countries (some five t
sixths of the patents are held by foreigners and only one sixth - or a mere 1 per cent of
the world total - by nationa.s of the developing countries). Internacional 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 leqislation.éj The rele-
vant consideration in the present context wes expressed by the governmental experts from
developing countries. Members of the Group of 77, meeting under the auspices of I".CTAD
in late 1977, noted with regard to industrial property that "the irmediate and continuing
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 and techno-

logical infrastructures and to train their specialists".kj

Various steps have been taken during the present decade to increa.e accessibility to
patent documentation. Before the 19T70s, processing procedures in patent examination
offices delayed accessibility to patent documentation by three or four years. A pgreat
achievement in overcoming this problem was the creation of the International Patert
Dc>umentation Ceutre (INPADOC) in Vienna.z/ The Centre was founded on 2 May 1972, on the
basis of an a’;reement between the Republic of Austria and the Vorld Intellectual Yroperty
Organisation (WIPO) in Geneva. It provides for worldwide concentration of patent documents.

Its task is to record the bibliographic data items of patent documents and then to analyse

1/ For a report on this, see UNCTAD TD/B/AC.11/17/Rev. 1, 1375; The Role =7 the Patent
System in the Transfer of Technology to Developing Countries.

2/ Figure calculated from statistics published by WIPO,
3/ See UNCTAD TD/B/AC/1/19/Rev. 1, para. hoh, p. 6h fzo details.
4/ See UNCTAD TD/B/C.6/24/Add. 1; TD/B/C.6’AC/31M/Add. 1, para 1 (b), p. 5.

5/ INPADOC is solely owned Ly the Austrian Covernment. Therefore, its legal form is that
of a limited liability company and it appears in the Commercial Register of the Vier ..
Commercial Courts under the name "INPADOC, Internationales Patentdokumentaticnszen’.cum
Gesellschaft m.b.H.".



Tape 101

the reccrded information to provide information services. IIPADNOC gathers information

or. the tiblicgraphic data of patents from only L5 countries: only 11 are developing

n

suntries. Yet significant practical oproblens associated with the institutionel process
sf acguiring and using patents still have to be surmounted. ICs have a far more adeguate
and sophisticated adninistrative device [or evaluatins and rmonitoring the grenting, ase
and termination of patents taxen out in their territories. 3But these operations require
skilled peouvle in many diverse fields. It is coubtful whether, even if they could, DCs
should devote scarce human resources to efforts which basically award protection to foreign
investors. iowever, given that most DCs are involved in the system, technical information
oti these matters is required. Therefore, the need for an International Patent Examination
Centre is felt. The Centre would serve to realise the economies of scale associated with
the spread of tecnnicel and legal infornntionlf on what are, after all, the same patents
in different countries. lioreover. this information would represent a genuine transfer of

knowledze from the ICs and thereby save time and other resources for DCs.

Such & Centre would not need to confine its activities to patents. Important issues
are raised by the current debate on appropriate products. Two rather different issues are
involved here: one relates to the advertising of products which, although not intrinsically
dangerous, have pernicious effects when utilised by people living on low incomes; the
other issue relates to products which are found to be inherently dangerous, after extensive ;
examination in the ICs. iHost, though not quite all, of the problems under these two headings
arise in the chemical and foocl irndustries. It may be difficult at an international level to
grepple with the advertising problems, but the second aspect could be handled via inter-
national exchanges ci information. The Food and Drug Administration (FDA) of the US, for
example, has far more sophisticated procedures for examining and testing products than dees
any other agency :.. the world dealing with similar sets of items. The activities of the }
FDA are not limited to isolated tests of products but include freguent re-evaluations of
items in relation to their characteristics and their efficacy in accomplishing their stated
purposes. If the FDA and/or similar agencies in some other ICs were to make available their
findings to DCs on a regular basis and at virtually zero cost, this information could be
of considerable value to these countries in two vital areas - food and health. Thus, at
practically no cost, DCs would be better equipped to deal with some of the worse abuses
+hich have been found in recent years and are related to the deluge of new products appearing
on Dv markets.

A Patent Examination Centre could readily be assigned the task of disseminating this
information by translating the material into the various languages of the UN, assembling
and classifying it for ecch reference (experience on this matter might he drawn from the
"Agreements of Co-operation” that INPADOC, with the help of WIPO, is carrying out with
national industrial property offices and other organisations), calling meetings at which
interpretation and use of the results could be improved. The implementation of this inter-
national co-operative measure depends upon the willingness of the ICs to share what is, in

1/ To overcome such constraints, the Centre could provide the organisation of courses for
nationals of DCs ~uncerning the use of pateni documentation as a flow of technical
information. These courses could be organised both vhere the Centre be placed and
algo at national levels in the DCs,
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rnost csses, public information irn those countries, but is, all the same, by no means easily

!
t
i
.
|}
;

accessible to DCs. Civen the emphasis that IC public and privete institutions often placed
on the establishment of adequate international technical standards, such a Centre ought to
be welcumed oy IC interests since it would give them an opportunity to extend some of their
domestic standards to the international arena. Agreements, such as those concluded in
Zovenber 1978 betueen WIPO, UlliDO and, on this particular occasion, the Austrian Patent
Office concerning the availability for users of the Industrial Inquiry Service and of
UIDO's Industrial and Technological Bank, might be taken as a model for more fregquent co-
operative contacts of the kind aescribed above between UX orgenisations and with those

entities that are ective within this specific field.

With respect to co-operation among developing countries, the following measures need
consideration. In the field oZ patents, developing countries shoul-d take cognizance of the
particular kinds of technological development taking place in their enterprises and, in
particular, recognise that. innovation should be stimulated even vhers it may not be the same
as that occurring in industrialised countries. This means, among other things, that the
criterion of universal or ebsolute novelty which is applied in patent regulations should
be mcdified so as to offer industriel property protection to the kinds of techaical pro-
gress being realised by developing country firms. This recognition should extend to the
provision of preferentisl registration of technological innovation oripinating from deve-
loping country enterprises. It could be done through special patent regulations among
developing countries. The Patent Examinat on Centre could cover these particular techno-
logies, co-operate with the African Intellectual Property Organisation (OAPI), and collect
the patent documents issued b~ the various Latin Americen countries. The Cenitre 2nuld be
helsed by WIPO and IRPADOC under a spirit of collaboration since the latter two regions are
not thoroughly covered by existing organisations.

The following proposals are not so much "mechanisms” as policy targets for effecting
changes in the overall environment in which technology transfers take place. In relation to
trademarke, single trademarks can be registered in as many countries as the other chooses
and for all countries following the Paris Convention procedures nationals and foreigners
owvning trademarks enjoy equal treatment. Of the b million trademarks in force in the worlad,
only 27 per cent of the global stock were registered in DCs in 1974 .}_/ Furthermore,
growing transnationclisation and concentration of trademarks in the hands of some ICs are
the striking features of the present trademark landscape. Therefore, it must be recognised
that a seriou: obstacle to penetration by developing country firms of markets anywhere in
the world is the existence of such protectionist features. Since much of the expansion of
manufactured exports from developing countries is tied to the use of trademarks vhich are
the property of IC enterprises, it is difficult for DC firms to create their own markets.

In view of these characteristics, to avoid complementing the activities of TNCs and regional
Joint ventures, and to overcome the lack of infrastructure for sales efforts, DCs could

1/ Data taken from the Impact of Trademarks on tne Development Process of Developing '
Countries, UNCTAD Docwment TD/B/C.6/AC.3/3, June 1977.
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cTour together to sell under cormor trademarks, jointly sharing the cost and risks of
develoning new maraets. in addition - as ves descrived in the Mexican Trademark Lav of
1375 - tvinning arranserents could be made whereby foreign and national trademarks would
aprear together on articles sold, with the eventual fadeout of the industrialsed country
trademark. It would then become possible for rarket expansion to come under the effective
control of the develoving countries themselves. Thir ster should of course be extended
to cover products sold on the tasis of jJoint production arrangsements amons developins

countries. In this way 2ll could gain from the expansion of export merkets.

k.3 Other Possibilities for International Co-operation

£.3.1 The Internstional Technology Frokersge Organisation

Possibilities for acquisition of technologies by DCs, wvhether via DFI, Joint
ventures, turnkey projects or in the form of unpackaged purchases of plant, equipwment
or inow-how, depends critically on their knowledze of narkets and transacticn opporutnities.
In order to enhance this xnowledge, co-operative action could be directed at:

(a) Dissemination of information on the availability, quality and orices of non-TZC
IC an¢ DC technolories on the one hand, and the interests and requirements of DC purchasers

on the other,

() The availability of alternative legal and institutional structures through which
technologies may be acquired.

(c) DHegotiation facilities which enable buyers and sellers to arrive at an acceptable
arrangement for transfer of technology. For DC purchases, generally, the dominant objective
in negotiation has been to avoid the unfavourable features cobserved in transactions asso-
ciated with ICs and at the same time to seek conditions which meximise the internatioanli-
sation and diffusion of the acquired technology.

The International Technology Prokerage Organisation is intended to centralise infor-
mation and at the same time provide sectoral project-level negotiating fors based on needs
to provide DCs with a critical minimum level of information in bargeining possibilities;
to facilitate the emergenre of new entrants in technology markets ané to provide a moving
force to implement alternative methods of technology transfer. Work in this field has
already commernced by UNIDO's INTIB and TIES which could provide a data base for the Inter-
national Brokerage of Technology.

A precedent for this sort of brokerage organisation can be found iIn proposed or
actually functioning regional organisations, In Latin America, the Instituto para la
Integracién de Ame.ica Latina (INTAL) has proposed the Servicio Latinoamericano de Co-
operacifa Empresarial (SBC),y aimed at smaller Latin American firms seeking to enter

1/ See Business Latin America, 20 December 1978, p. L07. Also SELA has recently created
an information office RITLA (Red de Informacién Tecnolbégica Latinoamericans) in order
to identify, evaluate, select, adopt and systemstise technologies in accordance with
thz requirements of the Latin Americen countrias., See Ccamercio Exterior, Vol. 28,
nu, g Septiembre de 1972 and Evaluacién de la Ciudad de Le Paz, nos. 293/29%, May 1979,
p. 16,
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Joint ventures or other technology transfer arrangements with other entiiies in the region.
SEC offers multi-level services ranging from the provision of information on collaborative
possibilities and legislative requirements in different countries to market surveys and
financial possibilities for Latin American firms vishing to expand to other countries.

A similar organisation is the EEC Centre for Industrial Development which matches

requests and offers for co-operation among small and medium-sized Furopean firms and those
potential ACP partners who might be willing tc start joint ventures with thes= firms from

the Common Market .l/

The concertion behind this Technology Brokerage extends the SFC and the EEC centre-type
institution. It is envisaged that tke brokerage function performed by this institution will
involve inter-regional cc-operation. Purthersore, the scope of its activities vill encompass
non-THC entities which generite technology in the North, and public and private DC entities.
Finally, in actually participating as a party in negotiations, this facility will play a more
direct role in project implementation. The information activities of the brokerage will span:

(a) Supply: Banks of non-TNC technology sources in the Forth as well as public and
private sources in the South. Tiis information may be gathered directly as well as ‘hrough
data bank interlinks with other national, subregional, regional and international sources.
Specific sectoral data will be collected on sectors chosen on the criteria of their relevance
to basic development needs.

(b) PFinances: Sources of finance for technology transfers including IC governmental
untied aid and/or other sources of international finance.

(c) Demands:

~ Por specific final technologies by various DCs with as much information
{organised on a standard format) as possible on the social and economic
objectives of the acquiring entities;

- By DC entities vishing to reproduce technologies which have already been
produced eisevhere;

- By DC entities seeking the know-how to modify existing technologies, in
response to specific p-roblems.

(a) Legsl/!-.stitutiomal information: This would consist of specialised knowledge on
various posrivle transnational instruments which should be available for evaluation in
relation to the constraints posed by financial conditions, the objectives of transacting
parties, the legal requirements of the countries of origin and destination, and the tech-
nical capscity of the acquiring economy.

1/ See, for instance, Business Opportunities, ACP-EEC Information Service, no, 9, March
1979, p. XXVII,
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with its accumulated information und expertise, the brokerage should seek to achieve
the rost suitable transfer terms both in relation to prices and the modality of techu.olory

transfer.

The brokerage organisation would operate on a non-profit basis and be relevant to the
sales of existing or newly develnped technologies. It would be complementary to the co-
operative endeavour for Joint generstion of new tecanologies under the auspices of the

International Industrial Technology Institute discusseu below.

4.3.2 International Industrial Technology Institute

The most obvious feature of the present industrial technology enviromment for DCs is
the dispersion of sources of innovation and their application in industrial production
mainly through the market. Large numbers of bodies are involved in the selection, gener- t
ation, assimilation, adaptation and diffusion of technologies. These are mostly private
enterprises, together vith a few public sector corporations, research institutes and govern-
ment co-ordinating departments, which are either national or wegional in location. Conse-
quently, there is no one international body for industrial technology concerned with Ils.
The principal source of industrial technolc jies is North-based TNCs, rom vhich they can
be purchased by DCs, embodied in equipment, packaged in DFI or unpackaged. Dispersion means
that the major functions below are not being handled in any systematic manner: DC govern-
ments and enterprises need a focal point.

The proposed Institute would fill the need for a focal point for DC govermments and
enterprises involved in improving their industrial technologies. It would not initiate
or implement technological development, but would provide these services.

(e) Monitoring and providing information regarding terms and conditions of acquiring
available technologies; modifications to imported technologies, new technclogy advances
in DCs and ICs, and research efforts being undertaken by DCs particularly in gemerating
energy-saving technology appropriate to the resource endowments and needs of these countries.

(b) Financing to catalyse ongoing end mew research efforts through supplementary

funds (seed capital), to organise the exchange of experience, and to assist dissemination
and diffusion of tested technologies through market and public channela., Stimulating
technology flovs between DCs would be of particular concern.

(c) Evaluating and sifting priorities in research efforts, pointing out the dangers
of duplication and ensiring the minimum concentration required for effective implemeatation.

Three major streams of industrial technology would be of concern to the International
Industrial Technology Institute:
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(i) ™odern, mainstream technologies imrorted from the ICs - These are the tulk of

industrial technology, rostly acquired on commercial terms. The problem is in selection
of sources and processes, acquisition on the rost favourable terms, transfer and diffusion
among domestic users, assimilation, adaptation, replicetion, snd export. The need is to
supply government technology planners with informetion on alternative sources and terms, to
locate DC enterprises that have successfully unpackaged and modified/adapted these tech-
nologies to DC conditions, to identify the factors that have led to their success, to study
their transferability to other DCs, and to facilitate their transfer and export. Specific
obstacles to DC-produced technology transfer and export may also be identified by the
Institute, vhich can initiate proposals for their removal, rathar than undertake corrective

measures itself.

(ii) Modern new technologies produced in the South - These technolopgies, produced

mainly by public corporations and research bodies, meet local needs and optimise locel
resources (e.g. nut-itional supplements, tropical drugs. &lcohol engines). The Institute
would help to strengthen these efforts through financiel support and scientific inputs
from other countries.

(iii) Intermediate, small-scale, new technologies generated in the South - These would

emerge from research (a) originated by nationally and regionally based bodies with their
own workshops, testing and production facilities (e.g. Las Gaviotas in Colombia, and the
Regional Centre for the Transfer of Technology in Bangalore, India) and (b) guild on tre-
ditional skills and technologies to increase their productivity. The fields covered by (a)
and {b) would be oriented basically towards the consumption needs of low-income groups in
cities and rural areas (e.g. cooking utensils and energy sources, furniture, construction
materials), as vell as simple tools for cultivation and irrigetion, veaving, carpentry,
blecksmithy, leatherwork, artisanal occupations. The Institute would essentially undertake
the same set of activities as under (ii) - i.e. supplementary finance, technical inputs,
organisation of excharge of experience, creation of propagation and distribution channels,
co-ordination of efforts to avoid duplication and enhance concentration.

The Institute should attempt to seek and promote the application of technologies in
the following areas:

(1) Energy

Where necessary, attempts should be made to seek slternatives to fossil fuels and to
investigate their applicability in developing countries, e.g. mini-hydro plants, solar
energy, bio-gas plants, Production processes should be sought and promoted which combine
human and mechanical energy in such a way as to result in & net saving of fossil fuel inputs.

(2) Human Needs Development

Co~-ordinated activities with other institutions should be undertaken for the develop-
ment of indigenously available construction materials, nutritional supplements, drugs and
health care systems, mass communications (e.g. sudio-visual systems) which are more appro-
priate to the needs and incomes of developing country populations, especially those in
non-metropolitan areas.

-



l

{31} Agriculture-Pelated Technolofy

Consideration might be piven to the develomrent of energy-saving methods of cultiwvation,

irrigation, pest-control and the production of fertilizers based largely on organic matter.

(k) Miping and tinera. Processing

Technologies for mining and mineral process. 'x vhich are appropriate especially for
countries with smaller endovments and to the need to adopt enerpgy-3aving methods of ex-

traction and processing.

At the initial phase of the Institute's wvorking, priority could be given to (1) and
(2) and subseguent activity could be expanded to (3) and (k). ¥ithin Fiman Keeds Development,
specific emphasic may be placed on corstruction materials.

The underlying concepts of this proposal have been advanced in many other fora. Vhat
is important, though, is the particular co-ordinating role that the Institute would play in
the stimulation of technological innovation.

Given its se,vice function, the Institute would have to act ss a non-profit neking,
autonomous body, that could be affiliated with the UR system of Specialised Agencies., It
would act on demand of DC goverrments, publi~ sector corporations, private enterprises and
a vide varisty of non-governmental orsanisations including research centres, voluntary
service or ranisations and co-oper»tives of DC producers and consumers. It could charge
service rees for some of its services (e.pr. information supply on activities concerned
witn the commercial stream of technologies) in order to provide others free of charge (e.g.
generation and improvement of "village-level” technologies).

Since the Institute is not intended to have a large staff of its own, it wvill make use
of the agents of technological innovation in the South as follows for the taree streams of
technology concerned:

(i) For imported Horthernm technologies, loose consultative bodies of foremen,
engineers and managerial staff from productive enterprises could be sponsored by the
Institute, to provide inter-developing country exchanges of experience in technological
innovation in par*icular industrial sectors.

(ii) For South-based technologies, expert assistance would mainly be sought from
representatives of industry ministries of the developing countries, public and private
sector corporations, research institutes ani departments for co-ordination of science and
technology.

(ii1) The intermediate technologies would require the most flexible organisation
based on study tours and exchanges of akilled personnel, lightly capped by rep-erentatives
from non-governmental centres and institutes (such as the Intermcdiate Technology Develop-
ment Croup, London).
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In order to co-ordinate the three wings c¢f the Tnstitute’s activities, to encourage
interaction Letveen their ectivities and to set overall oriorities, a Roard of Directors

vith rotating DC membership (divided among governments, private enterprises, and scientists’

engineers in an independent capacity) would be assisted by a small evaluation unit that would

drav on the monitoring activities of the Institute.

Financing should be left as flexible as possible, with the option of absorbing trust
funds for specific projects, contridbutions from international organisations, bilateral
government inputs, and private voluntary donations, apart from the fees charged for some
of the Institute's services.

Liaison with other nationsl, regional and international bodies engage’ ‘1 similar
activities is absolutely critical to the Institute’s effectiveness. For instance, in the
third stieam of technologies, the Institute would collaborate closely with the recently
sponsored US-based Appropriate Technology Institute. For its monitoring function, it would
rely heavily on the services of UNIDO's Industriel Technology "nformation Bank and Techno-
logical Information Exchange System.

k. 3.3 Technology Export, Financing and Insurance Agency

So far we have _‘egarded the physicel and intellectual capebilities to increasc the
capacities that the South possesses for augmenting and fostering the generation end utili-
sation of appropriate technologies. Measures to imprcve them have to be supported by the
financial device envisaged here, a Technological Export, Financing, and Insurance Agency.

As noted sbove in this paper, technology exports among developing countries have grown
significantly in recent yea.rs.y A major problem with this trade, however, is the inade-
quacy of financial support. Several developing countries have already attempted or are
trying to offer financial assistance to those corporations vhich export technology in
various forms. The purpose of this proposal is to provide international financial mecha-
nisms aimed at thiee areas of veakness in present financial arrangements., Those areas are:

(a) Export and import credit arrangements for both buyers and sellers of
technology in developing countries;

(b) Insurance facilities which would allow adequate cover for the transactions;

(¢) Pinancial guarantees for tenders and other forms of internatirzal bidding
for technology contracts.

This agency would, in addition to financial mechanisms, be required to provide assis-
tence in the harmonisstion of legal arrangements governing trade in technology among deve-
loping countries and to assist, where necessary, in the negotiation and amplification of
these arrangements.

1/ See, also, for example. O'Brien, P., Hasaain, A, and Lechuga-Jiménez, E., Direct Foreign
Investment and Technology Exporis amon: Developing Countries, reprinted elsevhere in
this volume.
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To berin suclk an agency would require sufficient financial inputs, through the U
svstem and ‘or the rroposed International Industrial Tinance Agencyl.’ to vermit Jeverase

in the technology markets. As is well known, credit, insurance, and guarantee systems

allov the realisation of econozies of scale and hence a relatively small input of financial

resources through an agency should be sufficient for several technology exporters to 1
receive supnport. At the sume time, interrational action of this type ought to provide

mcre acceptable risk coverage ior those cases where developing country exports of technology

have to compete with prospective sales from the industrislised countries. At present, IC

exporters of tecinology havr & real or imegined edge not only with regard to the technical

conditions of production, quality of product and compliance with delivery dates, but also

vith respect to their financial acceptability. This proposal is basically directed to the

second of these points and also to some of the points relating to technical questions, e.g.

deiivery dates. It has een iepeatedly emphasised that the inequalities in tecunology

markets have dimensions extending beyond simple technological issues. In particular, the

p-oblems of marketing and financing have received some attention. The purpose of this

Agency is to deal with the financial aspect with a view to reducing inequalities in the

other arees.

Legal and informationsl requirements would be an integral part of the operations of
the agency. Among the more important aspects of these activities would be:

(a) Narmonisation of legsl standards to ensure that technology export throvzkh direct

roreign investment does not discriminate against developing country suppliers.

(b) Harmonisation of legal regulations affecting non-investment sales of technology,
e.g. turnkey projects,

(c) Agreement on the types of corporations which would be eligible to use the facili-
ties of this agency, e.g. it would be necessary to exclude affiliates of transnational cor-
porations operating in developing countries.

(d) Compilation of registers of developing country en.srprises able, either singly or
Jointiy, to supply technology to other developing countries. This device could serve as a
co-ordinating agency linking governm2nt enterprises and private firms in developing countries.

1/ Por details, see Industry 2000 - Newv Perspectives, pp. 123-129. '
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INTRODUCTION

In 1971, the Tanzanian delegation to the lon-Aligne® Surmit Conference sta. ed:

"Further, ve often act as if we are afraid of the problems of co-operation or taking
action vhich might upset one or more powerful externsl economic force. We do not welcome
nev approaches to these problems, and therefore we fail - both nationally and Jointly - to
give serious attention to working out the practicability of new ideas on how co-operation
can be made effective, or hov specific problems can be solved. Even vhen these nev ideas
originate from citizens of the industrial economies we sometimes reject them on grounds of
unorthodoxy'! (At other times ve allov a very reasonable suspicion to prevent our giving
proper attention to the proposal being made, as distinct from the national origin of the
proposer!).

And it is not only in world internationel affairs that things are agreed in principle
without action following. Among ourselves as Third World nations similar failures occur.
Many of our joint ventures in trade, planning, or perticular enterprises are struggling
for existence - where they have not already become moribund. This is not for lack of
potential: it is beceuse the need to pool economic power in order to expand it is recom-
nised in principle but ignored in practice wvhen it has short-term costs.

It is essential that we should face up to our weaknesses in relation to co-operatiom
among ourselves and in relation to our approach to the rest of the world. For until ve
have done so, and taken steps to overcome them, we shall make no progress in securing
major change, We shall continue to achieve a new factory here and a nev structure there:
but wve shall also continue to be 'the poor' of the world, whose interests can be largely

disregarded. n1/

Current debate on international policies for technologicasl development ficuses almost
exclusively on the relationships between the industrial heartland in the north and the
periphery in the South. Specifically, the debate revolves around four issues:

(i) The capacfity of institutions vhich appropriate and advance technology
and production in the North, to disseminate these to the South,

(ii) The distribution of economic benefrits, to various claimants, arising
from North/South flows of technology.

(iii) The appropriateness of Northern technology with reference to specific
Southern economic problems.

1/ Presentation by the Tanzanian delegation to the Non-Aligned Nstions S8ummit Conference,
Luseke, Zembia, September 1971. Reprinted in IDO" International, North American
Edition, No. 43, March 11, 1972,



|

Tnee Y.

(iv) The possibility of improving upon the results of Yorth/South inter-
action as it takes place via the market mechanism. Even if it is
agreed that there is a necessity for non-parket mechanisms to improve
econamic outcomes in favour of one or the other transacting party,
there is considerasble debate on the forms and scope of specific in-

stitutions required to handle specific problems.

The debate has influenced research and policy in international fora for almost a
decade. The familiar picture of the international system to vhich sttention has been
directed depicts a strict hierarchy of countries ir the international division of lsbour.
Southern countries are regarded as locations for production vhich is relatively intensive
in the use of unskilled labour, while Northern countries retain control over higher stages
of the ranking. The institutional structure through vhich the system is organised
carresponds to the most advanced form of capitalist development - Transnational Corporations ¢
{TNCs).

This picture is beginning to show some signs of change. Bits and pieces of evidence,
of diverse kinds and from several places, suggest that the hierarchical pattern is becoming
8 bit blurred, with Southern entities starting to operate in economic territories hitherto
regarded as the strict preserve of entities located in the North. This aspect of the
international economy has yet to be researched systematically, or to enter the purview of
international policy-making fora. What are the dimensions of this change? What are the
reasons behind it? What are its likely consequences in broader geo-political as well as
more narrovly economic terms? Should some or all of these changes be supported by inter-
national co-operative mechanisms on a South/South basis? If so, vhat could such mechanisms
contribute and how should they be established?

This set of notes is intended to accomplish the following:

(i) To present a factual description of emerging South/South inter-
action through flows of technology, embedded in Direct Foreign
Investment (DFI), the sales of technical assets and flows of skills.

(ii) To offer possible reasons as to hov and vhy these patterns are
emerging.

(iii) To outline some observed and potential results of these developments.

(iv) To provide ideas on the kinds of international institutions that
may be established to encourage (vhere appropriate) the growth of
these processes.

Our policy judgements are based on evalustions of relative advantages and dis-
advantages emerging from different scenarios and to arrive at these judgements ve wvill
drav on the criteria dravn forth by the discussion on North/South relations mentioned
sbove, Merely to suggest that developing countries (DCs) may be breaking into s hitherto
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rigid framevork implies that wve are expvounding a conflict view of the world economic
svstem. Those holding pover have created institutional and legal structures designed

to optimise the use of that powver and simultaneously erect barriers to entry against
possible newcomers; those attempting to break up the prevailing order are actively
trying to feshion nev instruments with vhich they can establish their own claims to
valuable rcsources. Berriers to entry, and with them the means selected to bypass or
overcame those barriers, will vary from industry to industry, as a function of technical
production processes and/or legal restrictions. This implies that methods of surmounting

barriers to entry must necessarily be predicated on:

(i) detailed knowledge of the production processes incluaing the inter-
nalisation of the capacity to improve on existing techniques, and

(ii) the creation of legal codes and institutional mechanisms which
enable the barriers, so identified, to be surmounted.

Our central thesis is this: capitalist powver is nov highly concentrated, spans the
vhole globe and has managed its internal organisational problems through the development
of a transnational structure based on modern commumications technology ané old-fashioned
feudal pover chains. What capitalist power has not yet succeeded in doing is mobilising
public entities and policies for the exclusive berefit of the THC sector. The terrain of
conflict, therefore, is the public realm: what shall be its scope, through vhat mechanisas
will it operate, for vhose benefit and at wvhose expense? In the industrialised countries
(ICs), ve have seen a transition from the minimm-profile state, whose activities wvere
confined to setting up & handful of legal and institutioneal conditions adequate to lubri-
cate the early phases of strong competition among smaller enterprises, to & wvelfare state
in the dual sense of providing all the infrastructural support for the expansion of
larger-scale capital as well ar certain social conditions relating to health and education
of the labour force. We are arguing that both forms of the state are now outmoded. Trans-
national capital in the ICs is nov searching for ways to refashion the state in order that
its policies and institutions hecome streamlined to the imperatives of a global economy.

In short, both the nature and predictability of the extra-corporate activity nov have to

be subjected to the corporate demands., The fact that corporations have internalised con-
siderable portions of trade which formerly were conducted at arms-length has been repeated
ad nauseam. Less frequently is it pointed out that this internmalisation is only a mani-
festation of a far more sophisticated corporate control strategy based on & deep under-
standing and manipulation of the sensitive areas of production and distribution. The
latter is achieved by devices which have very little to do with ownership of capital itself,
Of the egssence in this nev vision of control is the capacity to condition the interference
of the state i.e. to ensure that state intervention contributes to, rather than detracts
from, mechanisms for generating ani distributing surplus.

In DCs, too, the state is at the heart of conflict though for different reasons. In

those DCs which have a reasonably advanced industrial sector, public corporations are seen
as instruments through vhich local capitalists and entrepreneurs can possibly join the

—1
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international oligopoly. Com‘rol over public entities is thus vital, primarily because
such concentration of pover is regarded as the most pramising method for competing with

external capital.

Despite the present haziness of t™~ phenomena under study in a global context, their
maturation may or may 2ot benefit alr , ties invclved. Confronted by this uncertainty, we
also rely oun an & priori political judgement that

(i) collective self-relience is desirable in equalising the power differ-
entials between the North and South in the irternational oligopolistic
structure, and

(ii) vhen nev flows promote collective self-reliance, the political impli-
cation should be couted as a major bemefit in evaluating them.

Finally, the paper does not discuss explicitly the distribution of economic benefits
within countries since they pertain to national policy vhich is outside the purview of
the study.
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CEAPTER 1: FOREIGK DIRECT I''VESTMENT AMONG DEVELOPING COUNTRIES

Evidence of direct investment among developing countries is still sketcky.y Recent
tabulations published by the Centre for Transnational Corporations (CTC), based on statis- !
tics from some developing countries, give a rough guide to tlie situation among Latin
American countries and among Asien countries. No systematic data pertaining either to
the intr.-African situation, nor to the intra-Third World matrix (e.g. how much Indian
corporations are investing in Nigeria, Argentinian corporations in Asia) appear to be
availsble. International sources, such as the Internstional Monetary Fund (IMP) Balance
of Payments Yearbook, have not registered much information on direct investment debits for
developing countries.g/ This suggests that only sources from national or industrial
sectors will yield substantial data. Since such detailed coverage has not been completed,
ve consider only the CTC tables.

The data suggest that (i) probably only & smell rumber of the more advanced developing ,
countries are investing abroad, zad (ii) geographical proximity may be an important con-
sideration in deciding vherc to invest. In value terms, Indonesia is the largest recipient
of this type of investment, vith a 1976 stock from six other countries in the Economic
and Social Commission for Asia and the Pacific (ESCAP) region amounting to almost $ 1.3
billion or slightly larger than the total foreign investment (FI) in the country coming
from Japan. Intra-regional direct foreign investment (DFI) is far greater in Asia than
elsevhere and Hong Kong is an investor on a much bigger scale than any other developing
country vith 1976 stock above $ 750 million, most of this in Indonesia. These statistics
do not tell us:

(i) how the investment is divided among 100 per cent affiliates, other '
majority-owned affiliates, joint ventures, and minority shareholdings;

(ii) wvhat the sectoral distributions are;

(iii) to vhat extent the investments are genuinely from domestic corporations
in the countries concerned sas opposed to being the product of
domestically located affiliates of TNCs;

(iv) to what degree public-sector corporations may be involved;

(v) vhat rates of return (or income from direct investment) might be
generated by these investments, and

(vi) the rates of growth of the investments.

All these are issues on vhich further research may throv some light,

1/ Opening his discussion of the Latin American experience, Dfaz-Alejandro states:

"Quantitative evidence that may be used to convince the skeptic that we are dealing

vith an important phenomenon is not easily found. Some of vhat is happening is at

the fringes of local law or of recent origin.” See Diaz-Alejandro, Carlos F., Yoreign ,
Direct Investment by latin Americans, in Multinationals from 8mall Countrics, Tegin

Agmon and Xindleberger, C. P. (eds.), 1977.

2/ This does not mean that the IMP may not poisess such data; often it exists but is not

pudblished for diverse reasons.



Table 1 (1): Intra-regional direct investment stock, Latin America, by host

countyy and country of origin, 197)1 and latest available year
(millions of dollars)
Host Countries

Countries of origin Argentina Brazil Chile Colombie® Ecuador Mexico Venezuela
1974 1971 1976 1974 1971 1975 1971 1976 1974 1970 197k

m‘iu - Tls 13-3 o-l 011 009 - l‘cs 503 (XN 1102
Brasil 9.1 - - 5.2 o.l 2.0 - L4 7.2 1.6
Chile - - - - 0.1 0.1 - - - 0.7
Mﬂu. °l9 - - - - b 207 709 - XK1 1.2
Nexico 1.0 2.6 6.9 5.3 1.4 T.5 - 4.0 - 4,7
Peru 0.9 - - 0.8 0.3 0.8 - 1,k 3.6 -
Uruguay 2.2 8.3 2.0 - 4.6 k.7 - - - 2.1
Venezuela 0.1 L2 9.0 1.7 10.5 19.3 3.4 10.3 1.8 - -
latin American Free Trade Area - - 1.0 - 0.3 0.3 - - 3.% -
SUB-TOTAL 1&.2 22.6 k2.2 13.1 17.7  35.6 8.1 325 21.4 6.7 21.%
Panama 80.6 80.1 275.0 36.4  53.7 4,0 119.3
m se e lena 39-0 Te 0-7 1.0 LN - [N R veu e
..th.rl““ Mtill.‘ tee 7502 19200 cee 13:" 20!2 e 0 - vee se ven
’lhllll XN 21-1 66.0 (X 13'1 10.0 (NN ) - vee o0 *o
Othtr e - 39.0 se e 1.2 309 see - veew e 2o
TOTAL 211.8 653.2 83.1 12k.b 36.5

a/ At end 1976 the stock cf DFI from LAFTA countries had risen to $ 50 million, of which $ 21 million vere from Venezuela.
In the same year the accumulated investments from Panama had reached $ 56 millioc:, from the Netherlands Antilles § 21
million and from Bahamas $ 11 million. See Tendencias y Cambios en la Inversisn de las Empresas Internacionales en los
Paises en Desarrollo y Particularmente en America Latina, Joint Unit ECLA/CTC, Working Paper 12, September 1978, Table 21,
Sources: United Nations Centre on Transnational Corporations, based on,
for Brazil: Banco Central do Brasil, Relatorio Anual, 1971 and 1977;
for Colombia: Banco de la Republica, Reporte Anual, 1971 and 1975;
for Ecuador: Banco Central del Ecuador, data obtained from the Institute for Latin American Integration (INTAL), 197T:

for Argentina and Chile: INTAL, Las BEmpresas Conjunte’ “atinoamericanas, Buenos Aires, 1977.

2T ames
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Table 1 (2): Intra-regionsl direct investment stock,’-/nia. by bhost and origin, circs 1976
(nillions of dsllars)

Eost country or territory

!
Origin Thailand®”  Indosesia ippinesS/ Hong Kong ~
Malaysias 5.0 k2.7 0.3 -
Hong Kong 10.9 7T28.3 3.0 -
India 2.k 19.h 0.7 -
Philippines 0.9 272.1 - 3.k
Singapore 2.2 115.6 2.1 13.%
Korea, Republic of - 107.% 0.1 -
Thailand - - - 29.7
Other Asian developing
tries 22.1 102.9 Lo 7.3
Japen ™5 1,216.6 161.6 56.8

a/ The data for Hong Kong and Thailand refer to assets as reported in the sources listed
above; the data for Indonesia refer to spproved projects as of 1976.

o/ 1975. |
e/ As of June 30, 1978. '
Sources: United Natioi. Centre om Transnational Corporations, based om,

for Theiland: Board of Investment, Planning Division, 1976;

for Indonesie: Indonesian Financial Statistics, Bank of Indonesia, 1977;

for the Philippines: data frce Central Bank Approved Dire.c Poreign Equity
Investments, February 21, 1970 to June 30, 1978, statistics
supplied to authors by the Central Bank of the Philippines.
The data refer to inwvard remittances vhich had actually
been made as of the latter date;

for Hong Kong: Trade, Industry and Customs Departaent, Hong Komg, 1977. '

The CTC tables show that in Asia there is & fairly clear-cut separation between those i
countries which are suppliers of investment and those vhich are receivers. In Latin
America there are signs of ¢ much closer tvo-way relationship, with all of the larger
Latin American countries (Argentina, Brazil, Colombia, Mexico, Venezu:la) participating
both as senders and receivers. It seems that Panama, Bermuda, Netherlands Antilles and
the Bahamas are used as bases from vhich industrialised country iuvestments are made to
other parts of the region; other lLatin American countries may also use them to some extent
as investment bases but we will not include this possibility in our analysis.

More generally, the statistics shown here are quite likely to underestimate the total
flovs, particularly from those developing countries vhere gtrong exchange controls and
licensing procedures tend to discourage the outflow of investable resources. The reasons
may include:

(i) failures to record investment flows, either in the country of origin
or the country of destination;

(i1) exports of machinery and equipment might be paid for in the country of
destination via the issue of equity to the exporter; '
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(iii) under- or over-invoicing could be ussd to finance the build-up of
equity participation, either in the countries with vhich trade is
conducted or elsevhere;

(iv) failure to meke proper allowances for any stocks of such investment
vhich mey have existed prior to systematic efforts to gather inform-
stion (e.g. vhat valuations are given to investments of the Argenti-
nien enterprise Bumge y Borm which has been operating in Brazil for
half & eent\n-y!).y

Despite the statistical difficulties just listed, further insight can be gained by
looking at developing comntrics involved most actively in the DFI process, eitler as
countries of destination or origin.

1.1 Indonesia

In a recent study Wells states: "Irdonesia reports 288 foreign-owned projects as
being 'realised’ between 1967 and 1975. Cf these, 6k originated from other developing
countries. Hong Kong, Singapore and Taivan accounted for M8 of the projects. Ten ceame
fram other South-East Asian countries and six from developing countries outside the region.
Of the projects from industrialised countries, 50 were US and 80 were Japanese. Dats on
these projects vere available from epplication forms (in some cases updated to reflect
vhat wvas actually done) in the Capital Investment Board. ... The data wvas supplemented by
interviews in Indonesia and Hong Kong. The interviews confirmed the patterns reported jia
this paper and also indicated that the importance of investment from other developing
countries in Indonesia is understated in the reported data. Many foreign-owned proj:cts
are simply not registered as foreign. The unregistered projects seem to have character-
istics similar to those of the registered projectl."g-/ Similis information reported in
Business Asiad shows that from 1967 to June 197h foreign investment approvals smounted
to spproximately $ 3.5 billion, of which & little over 15 per cent came from Hong Kong
and Singapore, vhile the "Others” category (most of which is probebly attributable to
developing countries) accounted for just over 20 per cent. On a sectoral breakdown, hb
per cent of the approvals wre in manufacturing, vith almost 19 per cent in textiles alone;
as vill be seen later, there are reasons to suppose that most of the investment in textiles
emanates from other developing cmtrieo.-y

1/ It may also be in a country's interest to underestimate the outflows. Thus a report
on Bank of Kores (BOK) data on DFI in 1976 says: "According to BOK sources, high-level
officials had ordered US ¢ 53.8 million in deferred-payment and service exports dropped
from the end-1976 total to prevent puffed-up statistics from arousing concern over
Korean aggressiveness in .rost countries.” Business Asia, August 12, 1977, p. 252.

Vells, L.T. jr., and V'Ells, V., Appropriate Technology from Neighbours: Developing
Country Investors in Indonesis, mimeo, October 1978, p. 1.

3/ August 30, 19Tk; & later issue of the same weekly (October 1k, 1977, pp. 32k and 325)
takes the seme dsta through to August 1977 and shows that Hong Kong, Philippines,
Singspore and Taivan accounted for 18.7 per cent of all approvals. Actual investment
through the period sveraged only 40 per cent of the "spproved” figure.

4/ Thus, the same source reports thst Honjak Investment Co. of Hong Kong took 85 per cent
of the equity in & § 21.5 mi)lion integrated textile =ill.

Q
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On a trend besis, teatative avidence indicates that investments in manufacturing
have been increasing and, because of the sectoral distribution of those investments, it
is also possible that the share of developing countries in the total is increasing. Thus,
"the 1973 spproval pattern indicstes significantly incressed foreign interest in Indonesia's
manufacturing sector. Approvals rose fully 133 per cent, and now accomt for 7h.3 per cent
of the wvalue of totr  applications sulmitted. More than hslf of these proposed msnufac-
turing investments are in textiles. Other manufacturirg sectors experiencing svbstantially
increased foreign investor interests include chemicsl and rubber manufacturing, metal
products, non-metailic mineral and besic metal prodnction."ll

1.2 Thailand

Data on total investment in Thailand are obtainable through the Thai Board of Invest-
ment; series are published for Applications, Promotion Certificates and Firms Starting t
Operations. If we use the last cutegory, vhich has the advantage of referring to projects ;
actuaily implemented, we find that in the period 19Th-19T7 the respective figures for each '
year vere 8k, 52, 83 and 8. Though the number of projects starting up is not broken down
according to Thai and foreign, we do know that in 197h, 12 per cent of the registered
capital vas foreign-owned while by 1977 the relative share had doubled to 2k per cent.-z-l
Availsble figures do not sllow us to state with any precision how much of the foreign-
registered capital is controlled by developing country enterprises but a recent commentary
on the 1977 statistics nctes that, vhile k2 per cent of foreign investment vas Japanese
and only 2 per cent US, "much of the remaining investment came from other Asian countriec.'é/
ucnvy conducted a questionnaire survey and analysis of 200 enterprises opersting in
Theilend (both local and foreign), of vhich nine were from India, six from Taiwan, twvo from
Singapore and three from Malaysia. He cites statistics from the Thai Board of Investment
vhich indicate that developing-country fimms (or, more precisely, those firms labelled as
developing-country firms in his table)z/ rarely shov majority ownership. These partial
estimates suggest that there is developing-country investment in Thailand though possibly
it is not yet very large and predominantly takes the form of joint ventures with more than
50 per cent of the equity remaining in Thai hands.

Pusiness Asia, March 22, 197h, p. 9h,
Business Asis, Pebruary 17, 1978, p. Sk.
Ibid, p. 55.

Lecrav, D., Direct Foreign Iuvestment by Firms from Less Developed Countries,
Oxford Economic Papers, October 1977.

Ibid, tedble 2, p. kA8, '

Ly
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1.3 Hoag Kong

This appesrs to be the one Asian developing country vhich is both a country of origin
and a country of destination for intra-developing country DFI. As a country of origin,
evidence indicates that Chinese entrepreneurs based in Hong Kong have invested in such
countries as Indonesia, Philippines, Singapore, Kigeria and Ghana though "it is not yet
possible to make reasonable estimates of the total volume of the foreign investments of
Chinese Hong Kong firls".y The government of Hong Korg imposes no restriction on out-
going capital and collects no data on the foreign direct investments of its compeanies.

One is left with only the piecemeal data reported by host countries. Indonesia, for
exsmple, reports $§ 21k million of realised investment from Hong Kong. It is suspected
that the annual outflow of investment by Hong Kong's firms in 1977 exceeded foreign invest-
ments coming into the country.

As vill be elaborated later, there are also reasons to suppose that protectionist
policies in the industrialised countries may be encouraging Hong Kong firms to locate pro-
duction activitics elsewhere in Asia. Thus, "since the European Economic Community (EEC)
has been keen to give poorer developing countries quotas in excess of their capacity,

Hong Kong can take advantage by investing plant and expertise in these countries, as it
may be doing in Sri hnka."-z—/ At the same time, it should be remembered that the remarks
in the preceding paragraph relate only to Chinese entrepreneurs and that we do know of LCFI
made by Indian enterprises long established in Hong Kong. In sum, therefore, available
information almost certainly underestimates, perhaps by & large margin, the anvumt of Hong
Kong's DFI in other developing countries.

We have sone data on the cumulative total of foreign industrial investment in Hong
Kong as country of destination at the end of 1975. At that time, of 290 foreign-controlled
plants operating in the country, 24 were known to come from other developing couniries
(Thailand, Singapore, Taivan and Philippines) while probably most of the 16 classified in
the category "Others”, in fact, came from other developing countries. These investments
amounted to around 15 per cent of the total cumulative value of foreign investments in

the country.il

1.k Indis

As a recipient of direct foreign .nvestment, India has a-long and chequered history.
That history is relevant because India is now investing in other developing countries but
does not receive any investment from them. WNotwithstanding the numerous (and vell-justi-
fied) complaints that successive governments have failed to implement rigorously

1/ WVells, L.T., jr., Foreign Investment from the Third World: The Experience of Chinese
Piras from Hong Kong, Columbia Journpal of World Business, Spring 1978, p. b.
2/ Tocus on Hong Kong, International Hersld Tribune, Supplement, September 1978, p. 35.

3/ Business Asia, February 13, 1976, p. 53. \
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legislation designed to counfine investment and technology transactions to high priority

sectors and "first-shot” imports ,l/ the thrust of policr has been towards operating at or

close to the technological frontier and accepting institutional packages (mainly foreign

investment) in which that technology has been wrapped. Given the relatively high level of 1
technical and scientific skills available in the country, the investment pattern has thus ’
been domipated by transactions with industrialised countries. Other imports of technology

and large-scale heavy industry projects have been organised through bilateral arrangements

with the countries of Eastern Europe.

It is this same foreign investment pattern which now provides the basis for a con-
siderable vortion of India's own direct investment abroad. The policies to protect tech-
nological activity wvithin India and the steady assimilation and development of skills have
given the country a relatively strong position vis-id-vis other developing countries and the
opportunity to export venture capital, technological assets and services, and skills. A
commentary published at the end of 1977 refers to "the proposition canvassed for quite some
time, both in ousiness and official circles, that India has already reached vhat is euphe-
mistically called the midstage of industrial development compared to a large part of the
Third World. This is supposed to offer the basis of a new economic relationship between
India and many countries of the Third World. ... The idea wvhich is exercising a great deal
of fascination in these circles is that India is nov ready to take on & nev and more
‘advanced’ role in relation to many other developing countries. Many of the delegations
of officials and businessmen which have been going to explore prospects of exports to the
developing countries have tended to make their judgement of the possibility of trade and
econamic co-operation with these countries on these lines. By far the most outspoken in
this regard has been the report of a delegation of the Federation of Indian Chambers of
Commerce and Industry led by K.N. Modi which after its retuwrn from a visit to Kenya,
Nigeria, Ghana, Liberia and Senegal,proposed that the majority equity participation by
Indian investors should be allowed in Joint ventures 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 hes been not to permit a majority share in v-qtures
abroad. It is also suggested that participation in the form only of supply of goods and
services frox 1..dia should no longer be insisted upon, as in the case at present, and
Indian businessmen associated in joint ventures should be ready to float global tenders
for supply of capital goods, etc, and invite Indian suppliers to compete on that basis.
The delegation was accompanied by a senior officer of the Industrial Development Bank of
India (IDBI) and took the initiative to extend to Kenys a commercial credit on competitive
terms, 9 per cent rate of interest for nine years, the first of its kind. Extension of
such lines of credit is necessary, according to him, to back up the export of Indian goods
and services in the face of stiff international competition, especielly in the case of joint
ventures in vhich Indians will have equity participation and wvhich call for global tenders

1/ Relevant evidence is provided by the frequent surveys of foreign collaboration agree-
ments carried out by the Reserve . nk of India. Also see Subre'manian, X.X.,
Approach to Poreign Collaboration, Economic and Political Weekly, April 8, 1978,
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for the supply of equipment and technical services. It is suggested that IDBI will do more
of such business in support of Indian exports.

"According to Modi, all these suggestions vere being favoursbly considered by the
government and definite decisions on these lines would soon be forthcoming. The fact is
that the delegation was merely an instrument for articulating these suggestions and pro-
posals vhich are in an advanced stage of being formulated ané accepted within the govern-

ment n1/

The foregoing suggests, as indeed has been the case, that policies and institutions
frequently have operated against foreign expansion by Indian private sector emterprises
although, as will be shown later, public-sector firms have been encouraged to increase
their technological activities abroad. Among the limiting factors the following seem to
have been important:

(i) the tight controls on investment through equity capital thereby cana-
lising the direct investment into the equipment, services rivulets;

(ii) the failure to provide any tangible assistance to would-be foreign in-
vestors, either in the form of public assistance in seeking markets or
insurance guarnntees ageainst losses and nationalisations without com-
pensation that are so common in public policies of developed countries
towards DFI, and

(iii) inadequate attention by the government to problems faced by Indian
business in particular markets where India's business history differs
significantly from that of would-be recipients.

Thus, "the Philippines provides yet another kind of hurdle for India. In the words of an
Indian industrialist, "Malaysia has so much in common with India. Both were British
colonies, and the British influence is still lingering. The law, btusiness language,
financial instruments, govermment, bueaucracy etc. are all similar. There is also a sub-
stantial amount 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 time. with more than a sprinkle

of the Spanish language, culture, and habits. To make it tougher for us, their engineering
specificetions are based on American standards. Even the electric pover used is of a
different cycle and voltage; this could provide further constraints to the kind and
variety of Indian equipment that can be taken from here."g/

1/ See B.M., India as Capital Exporter, Economic and Political Weekly, Degember 1977,
PP. 2079-2080.

2/ Balekrishnan, K., Indian Joint Ventures Abroad, Geographic and Industry Patterns,
Economic and Pnlitical Weekly, Review of Management, May 1976, p. M.36.
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It is ageinst this background that the spread of Indian DFI hcs to be viewed 1Ina
pioneering peper, Balakrishnan has examined the characteristics of Indian joint veatures
abroad from 1960 to 1975. Ke notes that "a decade and a half after the maiden unit wvas
set up in Ethiopia - a textile mill by the House of Birlas - and after the successful
installation of only a handful of units each year since then, in 1975 there was a perceiv-

able spurt in activity. In a siLgle year, 23 units vere commissioned for commercial
[

opentious."l By end 1975, 65 joint ventures were functioning, another 65 were under
implementation vhile 105 of the grand total of 233 proposals vhich had received Indian
government approval had been abandoned during the preceding decade and a half. According
to data publiéhed recently by Sharma, by end 1977 the number of approvals had risen to 322,
of which 135 were operating and 82 were in various stages of i-ple-entation.al Combining
these datea with those of Balakrishnan suggests that no more projects were abendoned in the
past two years, which could mean that administrative procedures governing approvais are novw
more rigor.us (in the sense of eliminating early projects vhose risk of failure is high)
and/or that firms thems~lves are being more successful in actually starting up their {
operations. End 1975 data reveal that the approvals had bsen given to more than 200
enterprises in 43 countrie . - unfortunately, we do not knovw the enterprise distribution

of projects actually realised.

The destinations of investments can, following Balakrishnan, be summarised as in
table 1 (3).

Table 1 (3): Indian joint ventures abrosd - global distribution by broad geo-political
areas (as on January 1, 1976)

Ar. Various Stages Abandoned after

Broad geo- Number Proposals Approved In Production of Implementation Approval i
political of Indian Indian Indian Indian ;
area Countries No Equity Fo Equity Ko Equity No Equity
Rs/Million Rs/Million Rs/Million Rs/Million
ﬁ;"i':“ East 7 R6 226.131 33 98.748 37  112.109 16 15.27h
Africa 11 6h 173.491 16 52.094 8 25.750 ko 95.6h7
Middle East 11 30 35.169 2 0.715 11 18.011 17 1€.L443
Advanced
Countries 8 27 46.157 10 25.15k 5 0.881 12 20,122
South Asie 3 23 34,357 b 0.712 2 0.500 17 33.1k5
Latin America
and West 3 3 2.618 - - - - 3 2.618
Indies
TOTAL 43 233 517.923 65 177.423 63 157.251 105 183.2k9

Source: Balekrishoan, op.cit.

/ Balakrishnan, K., op.cit., p. M.35.

Sharma, ¥.X,, Joint Ventures Abrosd, Finencial Times, Survey on Indian Industry,
August 1k, 1978, p. XXIII,

oS L
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Sharma's figures taken to end-1977 indicate that the value of Indian equity then was

Rs. 497 mn (around $ B0 mn)} which vere yielding estimates earnings through dividends,

technology fees, managerial fees and royalties of some Rs. 158 .n (around $ 25 m).'l-/

The sectoral distribution given by Balakrishnan is as follows:

Table 1 (4): Indian joint ventures abroad - dirtribution by broad industry classification

Number of Joint Venture Proposals
In Pro- Under Aban-

Industry Classification duction Implemen- doned Total Illustrative Products
tation
Engineering
- Semis 1Y 1 9 17 Poundry, Rolling Mills, etc.
- Consumer Durables 3 - 9 12 Sewing Machines, Blades,

Bicycles, etc.

- Non-Durables 13 1k 20 47 Cylinders, Pumps, Diesel
Engines, Auto Parts, Steel
files, Pipes, etc.

- Sub-total 20 18 38 76

0ils, Chemicals, Drugs 8 1k 20 %2 Incl. Palm 0il and Soaps.

Textiles 13 6 10 29 Spinning, Wes'~“ng, Garments;
incl. cotton, jute, synthetic.

Electricals 3 8 12 23 Motors, Fans, Cable, Electrical
Accessories, Graphite products.

Hotels and Restaurants S 5 1 11

Consulting and Comstruction 3 L 2 9

Wood, Pulp, Paper products i 2 3 9

Sugar, Cement, Cement

Products 2 1 b 7

Miscellaneous T 5 15 27 Glass, Leather, Flour Mills,
Stationery, Canning, Mosaic
Tiles, etc.

TOTAL 65 63 105 233

Sharma notes that "so fai, more than 60 per cent of the machinery exported to launch
the joint ventures is for such well-established areas in India as textiles, sugar, cement,
chemicals and psper machinery (textiles head the 1ist with 23 projects in as many countries).
More sophisticated items like electric motors, transformers, svitchgear equipment and related
engineering nroducts account for about 25 per cent of the exports for setting up joint
ventures."g-/ He goes on to indicate that future prospects, both by industry and destination,
are "bright for Indian entrepremeurs in areas like leather, polyvinylchloride (PVC),
vegetable oil, pharmaceuticals, diesel engines, light engineering goods, electric fans,
radio sets, seving machines, automobile ancillaries, rubber goods, steel products, elec-
trical equipment, bicycles, and other consumer durables that developing countries currently
import from the West at considerable cost. Feelers have come from countries like Argentina,

1/ Sharma, K.K., op.cit,
2/ Sbarxs, Y.K., op.cit., p. XXIV.
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Brnzil, Iraq. the Unitea Arab Emirates, and Kuwait for setting up joint projects for
manufacture of nuclear reactors, mining equipment, construction materials, cement, diesel

engines and the like."l/

Thus far, the information on investmen:s in individual countries is not very detailed.
References to Malaysis, however, state that 58 of the projects spproved by the government
(or about 15 per cent of total approvals as of end 1977) vere in that country though at
least 10 of thes2 have been abandoned (on a projects-implemented basis, so are some 11 per
cent in that country). In a mid-1978 interview the Malaysian Deputy Premier and Minister
for Trade uné Industry pointed out that both Malaysia and India had "n lot to offer each
other in partnership tovards mutually beneficial investment”. It was further noted that,
at that time, India had over 4O investments in the manufacturing sector in Malaysia and
the list wvas groving. Among the Indian enterprises investing in Malaysia are Kirloskar

Electric Company, Phaltan Sugar Works, Godre] and Boyce Company, Rirlas group, Tata Oil Mills,

Chemical Construction Company, Lakshmi Textile Exports and Geware lylou.gl

Before leavirg this rough sketch of evidsnce on Indian corporation’s DFI, we may note
that, for well-known political reasons, littie evidence of South Asian co-operation exists.

India is notable for minimising its investments with its close neighbours.-y

1.5 Republic of Korea

The remarksble growth ot the Kors=an economy has been accompanied by powerful state
support Jor thLe small number cf business houses which dominate its economy (for 1978, Just
tvo conglomerates, Hyurdai and Lucky, are expected to account for more than 17 per cent of
the GFP). In one of its numerous references to this phencmenon, Bisiness Asia commented
in 1977: "Direct foreign jinvestment by major Korean firms presents other international
companies with a new source of potential threats and opportunities. The threats, however,
outnunmber the opportunities. Korean investments aimed at penetrating nrw markets or
overcming protectionist barriers in existing markets pose one problem, while those aimed
at procuring stable supplies of rav naterials present another. Both kinds of investment
are strongly backed by the Korean government. Past-groving Korean investment in
marketing offices and manufacturing operations means international companies can expect
increasing competition both in their home markets and in third country merkets. More
Korean companies are establishing offices in key export wuarkets to ensure that their pro-
ducts are marketed as eggressively as possible. At the same time, marketing operations
are springing up in countries and regions where Koreans have never had a significant
presence (e.g. Africa and Latin America). In addition to marketing offices, Korean

1/ Sharma, K.K., op.cit.; some additional material can be found in Maltinationals on
the Move in India, Pinancial Times, December 1, 1978, p. 35.

2/ Material in this parsgraph ic based on Ramesh Jaura, The Malaysian Wey, Economic and
Political Weekly, June 17, 1978, p. 987.

3/ For comments in this regard see Balakrishnaa, K., op.cit.
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compenies are establishing manufacturing operations both in countries that may erect
barriers to their exports, and in those judged good export bases for penetration of

protectionist markets. This means cowpanies can expect to face rising competition from

Yorean products manufactured everyvhere - not simply Korean e; ports.“l/

By end June 1977 Bank of Korea statistics indicated that the stock of Korean invest-
ments vas $ 85.3 million in 210 prolects. Of this, Asia topped the list with $ 51.5
million vwhile in Africa investments were $ 13.2 millinn. It is expected that "developing
countries in the Middle East, Africa and Central and Latin America vill receive an in-
creasing share of Korean capital. Investments in these countries are alresady being
strongly advocated by the Korea Chsmber of Casmerce and Industry as a result of its
President's tour early this year. In most cases, Koreans sre expected to provide manu-

facturing technology, part or all of the capital requirements - and increasingly more
semi-processed products."g/ Lest it should be imagined that these phenamena are of just
the past two years, between only January aud October of 1973, Korean enterprises won

b1 construction contracts in 15 developing countries. Even then Korean officials were
stressing that these vere not cases of exporting cheap labour but rather "we alvays use

as wuch local labour as we can. We use only our technicians and supervisors and equip-
ment - in short, our engineering cbility.'é, This suggests the attazinment of a degree

of technological maturity comparable to that of some of the ICs.

1/ Business Asis, August 12, 1977, pp. 251-252. Evidence additional to that given in
this and the subsequent varagraphs of the text is cootained in the Quarterly Bulletin
of the Export-Import B.... of Korea, March 1978, p. 7: "Overseas Branches of Korean
Firms Number 1,515. Accozding to statistics released by the Bank of Kores, the
overseas branches and offices of domestic enterprises numbered 1,515 as of the end
of March, an increase of 36 over the 1,379 at the end of last year.

"It means that Korean enterprises are increasingly setting up branches and offices
overseas, reflecting the fast expansion of external transactions in manufacturing
and construction industries, smong others.

"By region, the Korean firms have nearl;- half of the total overseas branches and
offices in the Asian region, vhere they established 663. North America csme next vith
koS, followed by Europe with 228. The rest are in Latin America, Africas and Oceania.

Overseas Investments Top $ 100 Million.

"According to figures released by the Bank of Kores, overseas investments by
domestic firms as of the end of Pebruary totalled $ 101 million involving 237 projects.
The figures showed that Korean investments abroad increased 34.9 per cent as against
the $ 74.9 million recorded in the year before. In mmber of projects, Korean invest-
ments abroad amounted to 237 as of the end of February, up k2.8 per cent from the 166
projects registered a year earlier. By industry, the overseas investments included
$ 27 million for forestry, $ 20 million for trading, $ 16 million for manufacturing,
$ 10 »illion for construction, $ 8 millicn for fisheries, $ 2 million for transporta-
tion and storage, and $ 18 million for others.

"Regional distribution of the investments wvas $ 51 million for Asia, $ 19 million
for Forth America, $ 5 million for Burope, $ 8 million for Central and South America,
$ 2 million for Ocesnia, and $ 16 million for Africa.”

Business Asia, August 12, 1977, pp. 252-253.
Business Asia, November 20, 1973, p. 381.

2/
3y




Additional data, differing slightly from those just presented, have become availadble
/
in a recent study by Rhee and Hestphal.-]*'

Table 1 (5): Direct foreign investment (cumulative) by Republic of Xorea as of end 1977 '

(by region)

Region Percentage Share
Asis 6T%

Borth America 19%
Africs 10%

Other Area g

TOTAL 1008%/

a/ Based on an aggregste value of $ T1.2 million spresd over 229 sctivities.

Source: The Neewvay Business Journal, June 18, 1978, as reproduced in Rhev and Westphal,
op.cit.

They note that the 1977 stock was 25 per cent higher than that of the preceding year
and that "there is every indication that the future growth rate will be as high or h:ldaer."y
By value, 20.6 per cent of this investment was in manufacturing slthough only 17 of the
projects (about 8 per cemt of the total) were in this sector; another 19.8 per cemt were
in trading, vhile most of the remainder wvere aimed at securing access to diverse rav
materials and food supplies e.g. in forestry, fishing and minerals.

The reyional distribution shown in table 5 is striking, with two thirds of the DPFI in
Asian countries and almost one rifth in North America. Many of the investments seea to be
Joint ventures, several of them in the manufacturing area designed to increase demand for
Korean products in other developing countries and one of them (a joint-venture textile mill
planned in Ghana) being an example of DFI to ensure market access to the industrialised
countries. In line with our earlier observations, Rhee and Westphal comment that "the
latter project is particularly interesting because a major share of the output is to de
exported to the Puropean Common Market, which imposes import restrictions on textile pro-
ducts originating from Korea. It is unknown vhether other jJoint ventures bhave been estab-
lished to cope with the port restriciions imposed by the developed comtries on Korean
textile products, though there are indications of another such project being considered in
Latin Aner:lcn."y The same reasoning may de behind the information reported by Lall that
"some Xorean firms have even applied to Portugal for permission to set up an electronics
Plant thcre."y Some DFI is linked to the enormous success of Korean enterprises in the
construction ficldy and it is reported that "in order to take advantage of complementary

Rhee, Y.¥W. and Vestphal, L.E., A Fote on Exports of Technology from the Repudblics of
China and Korea, mimeo, November 1978.

vie, p. 21.
Ibid, p. 23.

Lall, 8., Third World Technology Transfer and Third World Trensnstional Companies,
nineo, JWy 1978, p. 11.

Vhere their expertise is by nov recognised everywhere.

R rR 'tl
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demands stemming from big construction projects in the Middle Eastern countries, a Korean

firm is plaaning to duild a joint-venture plant producing comstruction materials in this
wl/

area. ™

Certainly the evidence indicates that powerful state support in a very tightly knit !
economy has provided the dasis for incredidble expansion. That the abjectives are by no
means limit~d to intra-developing country DFI is underlined by a further observation con-
cermning the Lucky conglomerste, vhose chairman believes that, to circumvent possible pro-
tectionism that might hinder future growth, he "must strongly consider producing in
comtries such as the US - vhere we hope to sell - probably vith equity participetion from
Us mufutmra."g/

1.6 Singapore

Fragmentary information provided to us by the Singapore Chinese Chamber of Commerce
and Industry indicates that DFI from that country may be geographically more dispersed than
suggested by the data in teble 1 (2) above. Thus, the flour m‘l.ing company Prima Itd. has
a MO per cent stake in the $ M0 million Prima Ceylon project in Sri lanks; Acma Electrical
Industries Ltd. and Setron Electronics Ltd. both have DFI in Bangladesh; and Keppel
Shipyards is operating in the Philippines. Lall reports that "a large number of Singapore
firms operate in Malaysia to serve the local Chinese community by making noodles and pickles,
as vell as operating small engineering works and textile fu:tories."y

1.7 Philippines

Very little information is available, and the likelihood is that there is still but
s trickle of DPFI from the country. The major exception is the San Miguel corporation,
femous for its beer, vhich has affiliates in Hong Kong and the US besides substantial
interests in Spain. It is notevorthy in that the effectiveness of the investment is
dependent on the company's success in promoting its brand name - in a market vhere there
is bound to be strong competition from other brands. Very few other examples of developing-
country DPI in a brand competitive field are to be foumd.

VWe understand that some other Filipino companies have investments in Southeast Asia,
but thes are all joint ventures vith extensive involvement of American, Japanese, Austra-
lisn and Buropean capital end little, if any, participation of domestic capital in the host
countries. The diffusion of national identity implicit in these organisational patternms
is of course advantageous to the Organisation for Rconomic Co-operation and Development
(OECD) investors who can thereby bemefit from the ASEAN integration moves.

1/ TRbhee and Westphal, op.cit., p. 23.
2/ Dusiness Asia, June 2, 1978, p. 17Th.
3/ 1a, 8., op.cit., p. 11. .
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Some of this DF] may be an institutional wehicle to export technology though we do
not heve any detailed information on this. Some Filipino engineering firms are supplying
technical services in Bangladesh and Sri Lanka but ve are unadble to say vhether similar
skills are being sold as part of the DFI arrangements.

1.8 Llatin America

A path-breaking analysis of the Latin American experience has been conducted by White,
Campos and (hdu'ts.l/ Their exsmination reveals several major aspects of the investment
pattern vhich can be summarised as follows:

(i) DFI from the Latin American Free Trade Association (LAFFA) countries into Brazil,
Colombia, Ecuador and Venezuela during 1975 was around $ 127.5 million, the two largest
investors being Venezuels snd Argentina.

(ii) A study of 200 mixed enterprises (or joint ventures) shows that 37 of the
operations were located in the Forthern part of Latin America and 163 in the Southern part.
Investments were strongly concentrated in zones, 80 per cent of the foreign investors in
the North came from the North vhile in the South the corresponding intru-zone proportion
wvas 89 per cent.

(iii) Mo fever than 21 of the 25 countries of Latin America were recipients of intra-
regional DFI; on the vhole the larger countries, save Brazil where there is considerable
Argentinian DFI, were the focus of fewv or the Joint ventures.

(iv) Most (81.5 per ceat) cf the joint ventures were bilateral operationms.

(v) Of 177 instances where the sector of operation could be identified, three quarters
vere in manufacturing. This pettern may contrast strongly with the situation in Asis where
st ieast the smaller countries devote a fair part of their DFI to non-manufecturing activities.

(vi) A division of the numbers of Joint ventures into those with public capital, those
vith private, and those vith some mixture of the two reveals that 69 per cent of the cases
refe~ to privats sector activities. These percentages, however, are unveighted by size of
operation and thus clearly understate the impact of public sector DFI, vhich tends to de {a
large-scale projects in the infrastructure and basic industry sectors. By the same token,
though, this also tells us that almost certainly the vast majority of joint ventures in
manufacturing are in private hands.

(vii) A tabulation of k6 cases of joint ventures shows vhich countries were responsible
for initisting the projects. 1a 29 of the k6 cases the initiative came from the foreign
partoer rather than the bost country. Of these 29, 19 originsted from only four countries

1/ nile, K., Campos, J. and Ondarts, G., Las Expresas Conjuntas Latinoemericanas, INTAL,
Serie Estudios Blsicos, No. 1, Buenos Aires, 1977.
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(Argentina, Brazil, Mexico and Chile). It is noteworthy that in no case did any of these
four countries initiate projects in their own territories. At the other end of the scale,
six small countries (Bolivia. Honduras Nicaragua, Ecuador, Paraguay and Uruguay) initisted
11 projects vhere they were hosts but none sbroad. Of the 11 projects, public rather then
private initiatives were responsible (a 9-to-2 split).

(viii) A ranking of eight latin American countries by absolute size of intra-regional
stocks of DFI in 1975 correlates more closely with GNP per head than vith absolute size of
GNP,

The history of industrialisation in Argentina has provided the base for DFI from thet
country, some of it of long dnrstion.y Statistics on M7 major foreign-affiliated .irms in
YIrugusy as of end 1976 showed that five were Argentinian; figures for the top 39 corpo-
rations in Brazil in the same year showed that two wvere Argentinian. In the context of
the Ri{o Plats Basin Treaty, signed alwost 10 years ago, it was reported that "Argentine-
Paragusyan economic co-opera.ion has expeanded considerably since the establishment of the
Plate Treaty. The industrial-integrstion agreements provide for broad fields or areas of

tegration for private firms located in both countries, particularly in cellulose, citrus
fruit, synthetic fibres, hand-operated machinery, domestic appliances, shipbuilding, lov-
cost housing, processed wood, cement, and dairy products. Operational agreements have been
concluded for agriculture, forestry, manufacturing industry and mining, as vell as for co-
operation in the development and execution of technical and scientific exchange pPrograsmes.
To implement such projects, a permanent Argentins-Paraguayan office for investment and
industrial complementarity was set up in June 197k, and it is nov processing projects
calling for the installation of fertilizer, cellulose, aluminium and cement plants in

Punguq."y

As shown by the preceding swmary of points, inter-governmental agreements (bilateral
and multilateral) within the region have provided the setting for much of the DFI. At the
same time Brazil has also been involved in several arrangements elsevhere via & similar
route. Exsmples are the agreement to establish a soya-o0il processing plant in Iran; the
interest of Cia. Unilo dos Refinadores in the Kuvait Sugar Company, formed to refine, peck
and sell sugar imported from Brazil; the establishment of & joint company by Brazilian,
Maltese and Libyan interests to sell Brazilian timber in Purope and the Arad countries from
s finishing plant established in mu.y

These brief remarks serve to underline the markedly different context of DFI within
Latin America as compared to Asia. Fo doudbt the long and turbulent history of integration
efforts in the region is inextricadbly dbound up with the character of DFI; certainly much

1/ Pfor example, Bunge y Born in Brazil. The CTC study Transnational Corporations in World
Development , New York, 1978, shows that in 1976 Latin American parent companies had 203
arfilistes in the region and that 3k per cent of these were controlled by Argentinian
corporstions (see CTC, table IXI-27, p. 2311).

2/ Bemk of london end South imerice Review, December 1977, pp. 6h6-647.
3/ Data taken from ibid., various iseues.
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of the DFI is associated with the attempt to creste nev corporate entities in which
governments play a major role (i.e. organisations vhich can genuinely be called multi-
national). Perhaps it is not surprising that hitherto many of these new entities have
been aimed at infrastructure activities; bdut this trend is changing as several countries
try to move into branches of both light and heavy manufacturing. One consequence of the
prevailing emphasis, hovever, has been that it is not easy to find evidence vhich permits
evaluation of the relative merits of local investment, industrialised country DFI and LA
DFI  in manufacturing. The snalysis of the folloving section therefore dravs mainly on
Asian experience.

To put all this in perspective, wve may note that in 197A only one per cent of sl11 DFI
in the region came from other Latin American countries; more than 70 per cent came from

the US.

1.9 A Tentative Analytic Perspective ¢cn DFI Among Developing Countries

The flov of DF] among Jeveloping countries may be analysed under four headings:
(i) stimuli to DFI, (ii) advantages and dissdvantages of DFI, (iii) obstacles to DFI,
(iv) implications of DFI. Before considering issues sccording to this classifieatien,
one general point deserves emphasis. The enterprises undertaking the DFI are not yet
THCs on any generally accepted (and mcceptable) definition of that term. Specifically
lacking is integrated movement accross nstionsl boundaries of management, marketing and
technology, which are packaged in the conventional TEC. Many of the arguments usually
raised in relation to TECs, and particularly those stemming from the integrated nature
of the financing activities of these firms, should not be casually transferred to the
DF1 phenomencn ve are examining. This does not necessarily mean that, ceteris raribus,
there iga relative bias in fawvour of accepting this kind of DFI instead of the THC sort.
Issues are to be studied on their merits; we can think of reasons why developing countries
night be as vary of non-TEC DFI from other developing countries as they are of the THC
packages. Rather, the point is that we need a different optic if we are to formulate
sensible policies. Bow different that optic is may be judged from the arguments which
follow.

1.9.1 Stimuli to DFI

From the perspective of countries of origin, five stisul{ seem to be operative.
Pirst, inadequate domestic markets push investing firms abroad. These firms could, of
course, try direct export of their products dbut may prefer the DFI because of limitations
to foreign tn«.y Second, developing comtry firms exporting to industrialised country
markets may be encountering barriers decause of country-quita systems and other non-tariff
obstacles vhich can be circumvented by transferring msnufacture to developing countries.

1/ Dias-Alejandro, op.cit., p. 172 states that "much of the LA DFI smaller comtries
iz triggesred by the erection by those countries of barriers agal goods imported

from the larger omes.”

into
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We have already mentioned recent refercnces to such location-switching by Hong Kong firms
to Sri Lanka. Vells has commented: "But defensive investments by Hong Kong firms have a
tvisi uncommon to foreign investments by firms from industrialised nations. Hong Kong has
long exported manufesctured goods to the richer countries as well as to the poorer ones.
For the richer markets, Hong Kong's comparatively cheap labour was an important factor.
In the early 1960s the richer countries began to impose quotas on the export from Hong
Kong. Moreover, by the later 1960s labour costs in Hong Kong vere rising sharply. In
response, Hong ¥ong firms sought production sites in other, lover-wage countries and in
countries vhere quotas had not yet been set. The goal, of course, wvas to continue to
supply the markets in the advanced countries. The textile manufacturers, for instance,
set up plants in Singapore (some 15 plants in 1963 and 196k), Taivan, Macao and Thailand.
Wells goes on to note that, although he "identifisd no Hong Kong firm that was, on its own,

wl/

attempting to build a system of several affiliates that vere integrated to gain economies
ot scale and lower costs” and despite the fact that "the usual Hong Kong-based foreign
investment seems designed to serve the domestic market, with little or no integration with
other affiliates”, nevertheless "some integration exists for the subsidiaries established
to escape quotas, but operations are integrated only to the extent that the Hong Kong

offices allocate export orders to particular pll.nts."'g/

Third, as the sbove quotc suggests, the presence of cheaper labour may be an incentive
to developing-country investors. The search for cheaper labour continues to be a central
motive force driving the internmational division of labour. Umtil now, however, arguments
have remained confined to the old Horth/South split, ejuating managerial control with
presence in the South. That pattern is beginning to crack. Within the South are labour-
cost hierarchies vhich, if rresent differentials in growth rates among developing countries
persist, are likely to berome more rather than less pronounced. Part of the restructuring
of the system is being generated within the South and follows age-o0ld iines: gecgraphy
has never been & good basis for distinguishing among capitalists.

Fourth, diversification of risk, particularly in the sense of creating buffers against
possible fiscal or other inroads by governments in countries of origin, seems to encourage
direct foreign investme No reason prevents that investment from geing to industrialised
countries. As Dfaz-Alejaniro has noted: "A Brazilian firm has found its way to Texas:
Irish officials of that country's Industrial Development Authority report interest on the
part of a Mexican tertile firm and an Argentine engineering company in taking advantage of
Irish incentives for inflowing direct investlenf.."y Howerer, the chances are that, in the
majority of cases, the direct foreign investment will be to developing countries since only
there is it likely to yield substantial returns as vell as provide the required degree of
diversification.

Vells, Columbia Journal of World Business, op.cit., p. bl.
Ibid., p. L2,

Diaz-Alejandro, op.cit., p. 1Th. Such investment could easily spread to Florida, as is
hinted in the following remark: "latin Americans are incressingly interested in inves-
ting in Florida; individuals have already bought up & hacdful of small banks, vhile
many more are buying real estate and property developments”, Pinancial Times, supple-
ment on Plorida, p. I, 29 September 1978. Our estimates elsevhere in this paper show
that about one fifth of Korean DFI goes to North America.

R




Fifth, as s result of the relatively variable business climate in the country of
crigin, DFI from DCs vill tend to be particularly attracted to countries or regions which
offer lov-risk prcfile (especially in the case of government policy) and stable costs. It
wvould also require an assured supply of skilled labour and management which could not easily

provide from the firms' internal resources.

Sixth, the establishment of joint ventures in other developing countries is one vay an
enterprise may improve its market position ir relstion to powerful and locally embedded
TNCs. Obviously this argument is relevant only for those sectors vhere TNCs have or are
likely to obtain interests. The argument is probably going to apply msore to Indian and
Korean investors in Asia and Argentinian and Brazilian investors in Latin America, since
only these countriss seem to have investors with some capability (at least at present) to
compete with TNCs in more complex production activities. The argument may be expected to
become more important, hovever, as more developing-country corporations move into sectors
vhere TNCs command strong positions. Alas, our present knowledge of the impact of TNCs
on developing countries' market structures is scanty sc the quantitative implications are

1/

hard to assess.— In his study of investing firm behaviour in Thailand, Lecrav inter-
vieved both TNCs and developing countries' investors and came up vith a much longer list
of 13 motivations for direct foreign irvestment. Though we think that the main reason for
DC DFI can be confined to those listed above, the Lezrav table reproduced below offers some
fascinating insights into the differences between the big corporate entitieaz and the
normally much smaller DC firms. A glance at this table strongly suggests that ve are
dealing with tvo different populations. Not only do motivations differ greatly, but TNCs
tend to emphasise a few items vhile DC firms express a groader range of motivations.
Consistent vith current conceptions of the sources of powver wielded by TNCs, wve find that
technology and marketing rate highly: these instruments combine with the standard tariff
Jumping to account for almost all the motivations given any weight by 'l'le.?-/ With DC
tirms, the picture is ruite different: rick diversification is the major factor (this has
virtually no relevance for TNCs) while such “actors as business associates in DCs and the
limiting strength of home markets play important roles. Marketing and technology, on the
other hand, do nct enter the picture. So the Lecraw results, conditioned as they are by
the specific country and investors involved, tend to support the view that DC DFI and TRC
behaviour should not be classified together.

1/ A recent survey paper concludes: "PFor more empiricul work is needed on both direct
linkages and industrial structure and performance before we have a clesr picture of
wvhat TNCs do and hov best to use their nresence to promote development. There are
many unvarranted generalisations which are accepted unquestioningly by writers on
TNCs and by concerned policy-makers, sbout their good effects, or bad ones, on domestic
enterpriscs and industrial structure and performance. The evidence does not bear out
any strong statement on either side; all it provides is a need for caution and further
research.” Lall, S., Transnationals, Domestic Enterprises and Iindustrial Structure in
Host LDCs: A Survey, Oxford Rconomic Papers, July 1978, pp. 2k1-2k2,

2/ Thus meshing vell with the evidence and analysis regarding motivations of TNC DPI set
out in Lall, S. and Streeten. P.P,, Foreign Investment, Transnstionals and Developing
Countries, London 1977.



Table 1 (6): Motivations for foreign direct investment in LDCs

MNEs LDC firms
1. Threats to existing markets 8 6
2. Divtrsific.:ntion of risk (capital 1 7
conservation)
3. High loecal return 3 6
L. Investing accumlated local funds 1
5. Exploit erperience.vith high 8 1
technology production
6. }.:xploit'. experience vith labour- 1 5
intensive technology
7. Relatives or countrymen-business 1 5
associates in LDCs
8. Export capital equipment 2 [
9. A source of cheap labour 3 1
10. To export to the developed world 2 1
11. Use marketing expertise T 1
12. Small market at home 2 6
13. Circumvent tariff and quotas in 1 2

developed countries

Note: Numbers are aver'ge rating by firms in the group on a scale of 1 = no importance,
10 = very important.

Source: Lecrsw, op.cit., p. Lk,

1.9.2 Advantages of DT

In talking of advantages, two dimensions need to be distinguished: for vhom, and
relative-to-vhat alternatives. In the former, ve again need to distinguish the intermational
distribution of advantages (country of origin and country of destination) and the internal
distribution in terms of benefits to the state (tax revenues) and benefits to various
private entities. No attempt is made here to elaborate all the points; rather we adopt
the position that (i) a realised investment has no impact on third countries, in the sense
of depriving them of the opportunity to engage in an investment that they would ..ke to
have undertaken, (ii) that the government in the country of origin is indifferent to the
outflov investment, (iii) that the investing enterprise is in fact obtaining vhatever bene-
fits it expected to realise vhen making the investment, (iv) that internal distributional
issues in the country of destination are guided by the broad objectives of retaining as much
of the sccumulated surplus as possible within the country and of having a production pattern
geared tovards relatively fuller use of labour and capital, (v) that the DFI does not deprive
local capital of actual or potential opportunities of profitable investment. These assump-
tions thus confine the Yor vhow question to the areas of production techniques and factor
utilisation rates in the destination country and to inter-country financial flowvs., To this
extent, then, the dice are being loaded before we throw them on the "relative~to-what
alternatives” table. A critical viev or the for vhom issue vithin a country of origin has

- —



recently been presented with respect to India, vhere the povernment is actively engaged

irn rromoting investment abroad by Indian businessmen. This Is testified to, for example,

by a renort of a recent speech by the External Affairs Minister to the Calcutta Chamber of

Commerce in which he revealed that his ministry was strengthening its economic wing in

order tc enable it to identify 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 governing 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, wholesale 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 remitiances for investment in business ventures abroad are nov 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 foreign exchange reserves for

speeding up the growth of the domestic economy.

"The publiec Justification for the government's efforts on behalf of Indian businessmen
wvishing to invest abroad is that such investment promotes exports of Indian equipment and

know-how, "

As the commentator observes, this is a characteristic of all private foreign
investment, whether from the developed capitalist countries or from 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 expart of equipment and know-how, constitutes export of capital. Such
exports nevertheless qualify for the numerous export incentives, including cash subsidy.
Does the country, then, have a surfeit of capital as to Justify its export with 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 skewed pattern of income distribution, the appearance of
axcess industrial capacity will dampen the potential for damestic private and public
investments. "In these conditions, investments abroad can make a significant contribution
to the well-being of the particular company or business house concerned - even though,
from an overall national point of viev, theres is little sense in exporting capital out of
a capital-scarce economy. The official support in many forms which is being increasingly
extended to Indian private investment abroad must thus be seen as part of the overall



trend of government policy of leaving investment, production and other economic activities

to be determined by market forces and by private profit calculation.”

In the context of international co-operation, the author feels that "a notable con-
sequence of the official patronage extended to Indian investment abroad has been the in-
fluence this has had on the positions taken by the Indian govermment in international
forums on such issues as the need for, and the extent of, government control and regulation
of fareign 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 c¢loser to that of the
developed countries. Ffor instance, in its report on the recently-ended four-veek negotis-
tions in Geneva on an international code to regulate transfer of technology, 'The Economist'
noted with satisfaction that India was a 'notable moderate' at the conference, supposedly
because it has realised that '(its) own know-how is an exportable commodity'. However, if
one takes the most grandiose view of the likely scale of investment abroad by Indian
companies, it is obvious that India will remain overvhelmingly a net importer of capital
and technology for a long, long time. The so-called 'moderate' positions of the Indian
govermment on basic issues pertaining to economic relations between the Third World and
the rich countries have thus little to do with national interests, though they may suit a

handful of Indian businessmen."l/

Conventional analysis treats the problematic of alternatives as essentially a matter of
reform - how can we juggle among various actors, given the prevailing institutional
structure and distribution of power. For purposes of these preliminary notes, and simply
as approach to the issues, we wvill follow the same procedures. We will examine possibilities
wvithin new strustures at a later stage of the work. The conventional method is used chiefly
because the nature of available data does not permit any assessments of what 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 of intra-DC investment have yet to be reached. In essence, ve consider 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 groups are local

enterprises, TRCs and DC investors.

The first advantage for DC destirations might be more appropriate technology, in the
senses of scale of production, installation of more adequate machinery as well as higher
utilisation rates for that equipment, and lower degrees of reliance on external sources of
rav materials - in short, fuller use of domestic labour, capital and raw materials. Some
evidence 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 has both 'pusn' and 'pull’ factors, with the former accentuated by the
poorly developed international markets for second-hand machinery, particularly in the

textile business. Thus, "Hong Kong firms were motivated to search for foreign opportunities

1/ The discussion on pages 25 and 26 d-awn from Capital to Export?, Economic and Political
Weekly, Review of Management, November 25, 1978, p. M.107.

<



to make use of equirment no louger suitatle for Yong Kong conditions. Many plants in

tiong Kong had been establishea at least a decade earlier with simple, labour-intensive
machinery. As wages rose in Hong Kong, the costs of operating with this equipment grew

to the point where the campanies could no longer compete abroad. With poorly developed
international markecs for second-hand machinery, a number of Hong Kong companies sought
opportunities to use their equipment elsewhere. In a fev cases, a Hong Kon~ “usinessman
would learn of an opportunity and purchase an outdated factory for use overseas. Indonesia,
with its very low wage costs, was a favourite place for such equipment: it could continue
tc be used competitively there. But second-hand plants went as far as West Africa. Much
of this equipment was repainted, labelled as new and imported illegally into foreign
markets."ll He goes on to point out that "little nev equipment is available for the small
volume production required in most developing countries where Hong Kong firms have invested.
On the other hand, same ce2cond-hand equipment is quite suitable for low-volume manufacture.
... In some cases, Hong Kong frms have designed special pieces of equipment for low-
volume production. Their foreign operations are outfitted with new machinery based on
these designs. In most cases, that machinery is built in Hong Kong."g/ Wells gives
another example of a Hong Kong manufacturer of aluminium househsld utensils (Hong Kong's
production is around one third the volume of output in Japan). "When the firm set up
operations in another Southeast Asian country to produce aliminium household utensils at
about 80% of the volume of its home factory, it exported some of its used equipment. It
also sent simple nev machinery it had made in Hong Kong according to the designs it was

/
already using for low-volume manufacture.“i

Evidence on capital/labour ratios drawn from Indonesia indicates that they are almost
twice as high for industrial-country as compared to developing-country investors. This
finding comes from a fairly large sample (272 projects, of which epproximately 2L% were
from DC firms) with a high industry overlap (at the three digit level, 20 of the 25
industries had firms from both groups).E/ Data for Thailand indicate that K/L ratios for
DC firms were some k0% lower than the ratios for both TNC and local firms, suggesting that
of our three categories of decision-makerc, the DC firms make the most 3¢ of local labour
relative to capital. Moreover, other figures for Thailand show that the capital utilisation
by DC investors is again far higher than for both the other groups (L8% of estimated ‘full’
utilisation in the DC investor case, 27 and 26% for the other two groups). Turning to the
rav materials use, we find that the import content for DC firms was 39%, for local firms
65% and for TNCs 76%; the production process thus seems to tie non-DC investor producers

far more to external sources.zf

1/ Wells, Columbia Journal of World Business, op.cit., pp. Ll-L2.
2/ Ibiq, p. L3.

3/ Ibid.
L/  Wells, Appropriate Technology from Neighbours, op.cit., calculated from page 2 and
table 3.

5/ Figures drawn from Lecraw, op.cit., table III.
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e secrnd mivan®age TTncerns tne net forelisn exchanze irractt aver time of the

“.taliny of the srerations of *he three Srouns of Sirms.  Arart frorm the initial invest-

ment ~f carital ‘which. as we have seen, may te in kini rather than cash', the relevant

financial variables are: receivrcs from exports, expenditures on imports. repatriation of

orofits, royalty payments, purchases of machinery and equipment from abroad, and repatri- '
ation of earnings by expatriate staff. The transfer pricing activities of TNCs, where

there is reason to think they will occur, would be captured by value figures on traded

items: 1illegal expcrts of cash are of course possible, but we have no evidence of these

and, in any case, the incentives to illegality may not differ sigmificantly among the

three groups of enterprises. Data from toe Thai sample mentioned earlier show the following:

(i) exports are negligible for all three grcups of rirms:

(ii) by far the lcwest propensity to import rawv materials exists in the

case of the DC investor firms (1/c above figures):

(iii) recorded rates of profit repatriation were 27% of equity for TNCs
and 3.7% for DC firms;

(iv) royalty fees as a percentage of sales were 3% for TNCs and 0.2% for
DC enterprises (apparently there were no outflows under this heading

for local firms);

(v) though we have no direct information on machinery costs, we do have
data on the country of origin of machinery used disaggregated by
nationality of the firm operating in Thailand. For IC firms (from US,
Europe and Japan),the origin of machinery was frum the OECD group of
countries in at least 90% of the cases; for 'hai firms the proportioa
wa: 83% while for Indian firms it was only 22% and for other DC in-
vestors 45%. Since equipment imported 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 which suggest that they may be less of a foreign exchsnge drain
than local firms. This last point should not, of course, be generalised to encompass the
whole set of manufacturing enterprises under local cwnership. The sample used was almost
certainly drawn from larger Thai-owned companies far more locked to IC production patterns

than their smaller-scale counterparts,

Evidence on possitle outflows connected with employmen® of expatriate staff is less
clear-cut but still quite strong. For Hong Kong firms, we have the following observation:
"In 1977, according to the estimates of Hong Kong firms, a Chinese engil.zer stationed in

another Southeast Asian country could cost up to $ 14,070 a year plus bonus, depending on
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sre comzanv's terfermance.  An ensineer from an advanced country emrloyed by a multi-
nerticnal would cost several times this."i Indonesiar figures Jo susgest that the averarge
excatriate emricyment rer cro'ect is higher for IC investor firms than for TNCs, and that
scmetimes by a factor of 2 or ’.gb but this is scarcely enough to make up for the salary
differentials. 7The actual rropensity to repetriete is not known with eny dersree of pre-
cision though all the odds indicate that it wiil be much higher for the TNC employees,
simply because they are nationals of ICs in almost all cases and their interest in accumu-

lation is tied .o their IC country of origin.

Taken together, then, the financial evidence points strongly to DC investors per-

forming relatively better vis-a-vis both TNCs and local firms.

The third advantage concerns more sppropriate products. DPirect evidence on this point
is currently difficult to establish in that we do not have data on cons.mption patterns of
lower-income groups, still less on from whom these groups buy items (roughly basic-needs
satisfiers). Since brand-name items seem to be less approoriate, then *he chances are that
the DC investors are producing far fewer of these. So, referring to Indian experience
with joint ventures abroed, Balskrishnan says "India's chance to succeed in consumer pro-
duct lines with a heavy marketing orientation is limited as we have not built up strength
in that area. Even within India, such products are manufactured and marketed by or in
association with multinationals."gf At a more detailed industry level, he notes ‘'other
thar Parrys Confectionery, with its unit in Malaysia, no other Indien manufacturer of
consumer goods has even come up with a proposal tc set up a Joint venture abroad. Parrys,
anywvay, had an international brand image especially in the Commonwealth countries. Even
in the oils, drugs and chemical industry, Indian units concentrated on non-brand products.
The efforts of Tata 0il Mills, with their excellent experience in marketing, to enter
branded products like soaps and vanaspathi are facing market resistance, even when they

L/
: . : s
succeed in palm oil extraction."—

In the Hong Kong case, <se have the explicit statement that "Hong Kong firms have not
gone ebroad to use consumer marketing skills developed for the home market. 1In fact, few
Hong Kong firms have developed well-known trade names., Most have relied instead on under-

. I3 . : " /
cutting the prices of potential competitors. 2.

In the Indonesian market, there is some
evidence on product differentiation and origin of investors, as set out in the following

table:

1/ Wells, Columbia Journal of World Business, op.cit., p. bu,
Wells, Appropriate Technology from Neighbours, op.cit., table T.

/ Balakrishnan, op.ecit., p. M.L8,

/ Itid., p. M.LsS,

5/ Wells, Columbia Journal of World Business, op.cit., p. L2,



Table 1 {7}): Treduct differentiaticn arnd origin of investors in Irdoresia

(reelised trclects!

Yurber of Tndustries (2 digit SIC)

¥ of sales of industry spen in whichk DC firms are pro- in which IC firms are pro-
on_advertising (US) portionally more important portionally more important
Low advertising (less than 1%) 7 9
Medium advertising (1% or more, 1* 3
but less than 2%)
High advertising (2% or more) 1* 7

* Industries with only one investor from a developing country.

Source: Wells., Indonesia, table 1.

The TNC/DC/local groupings in Thailand provide some information on advertising and
selling expenses as % of sales, with the numbers being 8/3/3. These are probably reflective
of a relative concentration by TNC enterprises cn brand-name items and agcin point to pro-

duction of relatively more appropriate items Yy DC investors.

As far as possible external effects are concerned, we have, as yet, no evidence. In
principle the kinds of issues to be considered include training of local personnel, degrees
of linkages with other parts of the local economy through subcontracting, impacts on market
structure (either to increase or decrease the degree of market power within and across
markets), impacts on supply prices for local raw materials and so on. No purpose is served
by expatiating on these matters in the absence of evidence so we turn to the obstacles to
DC DFI.

1.9.3 Obstacles to DFI

What are the barriers to entry for potential DC foreign investors? Tne major
barrier to entry, and, indeed, the major obstacle to all efforts at DC co-operation, is
the structure of 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 of market power. 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 for other international capitalist groups, among them the TNCs. To shift that struc-
ture requires a seachange, on which work is just beginning. If and when that structural
shift is realised, the nev vistas will be for DC investors - but also for other DC groups

who are currently not in the transnational struggle at all.

Within the prevailing structure there are four kinds of entry barriers: 1legal,
economic, political and cultural. The legal barriers impinge on the investment process
both in countries of origin and of destination. Por the countries or origin, we have

noted already the impediments to capital export, particularly in the form of cash. In
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destinatior. countries, the very impacts of, and measures against, the TNC kind of invest-
ment may lead in practice to a ververse discrimination against precisely those types of
foreign investmert that could be more favourable. It is worth citing at length Dfaz-
Alejandro's verceptive remarks on the Latin American situation: “Barriers arising not
froe company laws but from economic lezislation are another matter. A turbulent and not
alvays profitable history of dealings with foreign investors, as well as a history of
talance-of-payments crises, has teen reflected in most Latin American countries in regu-
lations that complicate capital movements in general and DFI in particular whether in-
coming or outgoing. The traditional targets of such rules have been 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 ways throughout the economic 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 favouring DFI from outside Latin America relative :o that from other countries
in the area. A given Latin American country, for example, may have a s. oothly working
treaty with the United States to avoid double taxation of foreign invesiment but none with
neighbouring countries. Countries vithin the Andean group have shown a special preoccup-
ation with existing differences in the treatment given to national and other Andean firms

in such matters as access to domestic credit and taxation, especially in public enterprises.

Neutrality between home and foreign investment, regardless of its geographical
destination, and nondiscrimination among sources of inflowing DFI 4ill be rejected in Latin
America 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 developing. Thus,
some Andean countries could end up discriminating among purely national, Andean, other-LA,
other LDC, and several other types of investments from industrialised countries. Because
discrimination can arise in the formal and informal handling »f the many incentive schemes
that Latin American governments have to achieve regicnal, export, and other goals, dis-
cussions regarding LA DFI can lead to a reexamination of the effectiveness and rationality
of many of these rules, and not just from the viewpoint of encouraging 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 with overseeing the flow: will enrich and deepen

their knowledge of both costs and benefits of the process."l/

The economic barriers stem from bhth the relative absence of contacts among Cs, and
hence the inadequate information on market possibilities, and the morphology of existing
markets wvithin would-be countries of destination. On the former, Sharma noted that an
analysis of the reasons for the abandonment of 105 of the DFI projects approved by the

Indian government revealed that "finding the right local partner is the main handicap".g/

1/ Dfaz-Alejandro, op.cit., pp. 181-182,
2/ Sharma, op.cit., p. XXIII.
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Jr the iatter, a good deal depends on vhat are the scurces o competiticn in the particular
croduct markets which DC investors enter. In a recent survey Lall c¢ffers insight into

the issues involved regarding existing TNC oresence wvhen he notes: ~The general urshot of
the work seems to confirm a priori expectations that TiCs are a significant and growing
force in the manufacturing sectors of most LDCs, that they are present in industries with
high degrees of concentration, and that they are generally larger than domestic private
firms. We are, hovever, unable to say confidently from the evidence whether cr not TKCs
cause higher levels of concentration. TNCs certainly flourish in sectors that are marked
by high levels of oligopoly, but the causes of oligopolisation may well lie elsewhere, in
scale econamies of production, R + D, marketing, finance, or some such factor: to the
extent that several modern industries are inherently oligopolistic, the prese.ce of TNCs
may not as such cause higher concentration. However, it is quite plausible that in LDCs
their entry does speed up the natural process cf concentration, and that veakness of local
competitars (with the exception of enterprises fostered by the state) enables them to
achieve a much higher degree of market dominance. in sectors in which they are active,
than would be the case in developed econonies."l/ Using this summary as a basis we could

say that barriers to entry may be stronger in industries:

(i) where tiie nature of the production process requires the concentration of a large
amount of capital in a single entity, since DC investors are likely to be in a weaker
position to achieve this than either TRCs or domestic enterprises benefiting from state

support:

(ii) where TNCs have moved in fiist, thereby tilting the balance in their favour and
(on the assumption that TNCs are better organised than local firms would be) giving the DC
investors greater competition; and that they may be weaker in sectors where the techno-
logical and/or consumption frontiers are not advancing much so that competition is dic-

tated by price zonsiderations.

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 of

sectors except ‘nsofar as corporations in some DCs manage to achieve:

(a) technological levels close to thoie of IC actors, and

(v) the form of organisation vhich will permit them to manipulate abroad
large quantities of capital closely tied to the country of origin.

In summary, thed, economic barriers are informational, historical (history of the

market), technological and organisational. They have obvious implications for the future
of DFI from different kinds of DCs and in distinct sectors.

1/ Lall, Transnationals, Domestic Enterprises..., op.cit., p. 227.
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The <hirld svre 2f tarrier is oslitical, including both intrimsic gro-political con-
silerations anld interral attercts %o strengthen or protect the position of specific groups.
Zalaxrishnar illustrates the former regarding Indian DFI: “We seem to be suffering from
zclitical hang-urs in ccllaborating with contiguous countries in South Asia. ... In most
cases the ambivalent attitude of the host country seems to have been the major impediment.
These countries are keen on acquiring technical know-hov and domestic manufacturing capa-
bilities and are politically also on good terms with India. However, the fears of the
small neighbouring countries about possible political domination through business and
economic domination need to be alleviated. It is this fear which also seems to have
prompted the Indian government to prevent Indian entrepreneurs from investing in Bangladesh
immediately on its gaining independence."l/ Dfaz-Alejandro describes possible internal
resistances, even to public sector operations, vhen he says: "Joint ventures involving
public LA enterprises, even when highly desirable on economic grounds, could be hampered
by obstacles more poverful than those facing private joint ventures. The armed forces
are influential in many public enterprises, and they may fancy that national security is
threatened by joint ventures. ... In other cases, the non-military bureaucracies rumning
other national public enterprises may be more interested in maintaining existing profitable
links vith extra-regional TKCs, which may or may not be socially profitable, than in

. . - . ) /
exploring nev links and forming a common front with other LA public enterprises.ég

The cultural barrier to entry is, of course, the product of the structural grip held
by the ICs. The "OECD culture” dominates attitudes in destination countries and deters

the investment behaviour of DC entrepreneurs. For destination countries, in turn, the

" X4

anti” attitude can be manifested in government and/or private decisions. In his
examination of the reasons for the relative lack of success of Indian Joint venture
attempts in the Middle East, Balakrishnan remarks that the countries of the region "are
not. psychologically prepared to accept advice (technical or managerial) from a country
like India which in their eyes is still a very underdeveloped one. We have no image for

our products or knov—hov."ll

More generally, consumers are often much more impressed by
vhat ig sometimes literally written as a "Made in Foreign" label than by items which con-
tain reference to production at home. Entrepreneurial perception of this factor can lead
them to take a less sanguine view of the risks and returns linked with DFI and thereby
entice them to maintain contacts just through exports or to tie up with representatives

of the OECD culture so as to increase the acceptability of their investment and output.
The latter approach is forcefully illustrated by the case of one Hong Kong firm: "One
paint manufacturer, for example, jJoined with an American firm in a Southeast Asion country
in order to gain its trade name. The Hong Kong firm had already p-oved its technical
ability in a third country where it had made paint without international help (and sold it
successfuily in that market, which was protected from competitors with international trade

names)."k/ Later in the same paper we find: "Impressionistic evidence suggests that firms

1/ Balakrishnan, op.cit., p. M.U3.

2/ Diaz-Alejandro, op.cit., pp. 183-18k.

3/ Belakrishnon, op.cit., p. M.39.

L4/  Wells, Columbia Journal of World Business, op.cit., p. LS.
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fror cther deveioping countries share Yong Kone firms' weaknesses in marketing. There are,
c? course, a few vell-known exceptions, such as Incacola from Teru (with plants in Puerto
Rico and Ecuador), F and N from Singapore (with plaats in Indonesia and Malaysia), San
Miguel beer from the Philippines {with plants in Srain, Indonesia and Fong ¥ong). Eut

the malority of the firms from developing countries appear to depend on special production

abilities that enable them to compete on price."l'

1.9.4 Implications of DFI

The evidence presented so far suggests that wve may be moving into a fifth phase of
the evolution of the international claimant sys‘em, and that the phases may be distinguished
by reference to the trade/foreigr investment relation on the one hand and the labour/capital
relation on the other. Prior to the colonial expansion, there was a certain amount of
trede between dispersed regions [at “hat time it made no sense to talk of international)
but virtually no investment, portfolio or otherwise. With the colonial era, and in ever
more complex ways until tovards tbhe end of the 19th century, an icternational economy
began to be formed pivoted on trade but with production of primary materials in peripheral
countries kept under the total control of, and organised for the benefit of, the colonial
povers. Invesatment in f xed stock still played but a minor rola. Seen from the perspec-
tive of the emerging capitalist nation states, this was the phase of internal accumulation
in vhich technical and .sanagerial advances contributed to a tightening grip of capital
over labour as industrial activity via the factory system grew in importance relative to
international primary production. The third phase, beginning in the latter part of the
last century and continuing during the first half of this century, wvas one vhere trade
and foreign investment were still weakly related in the manufacturing field while the
capital/labour struggle in the ICs became sharper only to be sublimated by the internecine
conflict of 1939-1945 which resulted in a relative strengthening of the position of capital.
The past quarter century has been par excellence, that of the internationalisation of pro-
duction through DFI with that DFI, in turn, organised and managed by the supreme corporate
agent, the TNC. It is in this phese that international trade has been finally subordinated
to international investment and both have been internalised in the TNC, thereby simulta-

neously:

(i) giving the corporate giants greater control over their environment,

(ii) encov-aging solidarity among, at the same time as they divide,

segments of the labour force located in different countries;

(iii) driving much of the tr.ide of DC enterprises into residusl markets
vhere the risks of volatile prices are much higher wvhile the pro-
spects of greater returns are small.

1/ Wells, Columbia Journal of World Business, op.cit., pp. 47-48,
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In this thase, therefcre, the international eccrory has nct bheer {if irndeed,ever vas)
characterise? Yty comretiticn tut Tty prowing oligorclisaticn cof markets and rapid increase
in the corcentrati~sn of povwer across =markets. These changes have not been confired to
ranufacturing: extractive industries, and finally srriculture itself, have teer pulled
int- the network such that n> aspect of ecotomic activity is nov free ‘rom transnationali-

sation.

In the early 1970s, some nasty shocks shook the scaffolding of the preceding 25 years.
The transnationalisation of US business (in particuiar) had been accompenied by tke trans-
nationalisation of the US government. While the expansionism of politico-military domi-
nance could be made compatible with economic dominance, the US government and the US trans-
nationals could work essentially in harmony, the former providing the latter with the pro-
tection and predictability they desired. But the collapse in Vietnan showed US business
(and corporations and fovernments elsevhere) that Washington was not omnipotent and showed
DC groups that they were not impotent. Both factors suddernly focussed on the fact that TKCs
would need much more sophisticated insurance policies, including newv methods pf exercising
control which would be much less tied to equity ownership, or DFT as such. Econmmically,
the Vietnam defeat roughly coincided with the end o: the Bretton Woods era and the rise in
0il prices via the first major institutional force created by a group of DCs, namely the
Organisation of Petroleum Exporting Countries (OPZC). So, in a very short space of time,
effective global hegemony was broken and the current phase of "the onset of oligopoly”
began. Seen through the economic prism, this phase has two key dimensions: (i) for the
major econamic actors in ICs, tne TECs, it is one of enormous restructurins as (according
to their sector) they shape a new set of instruments for control in face of what the cor-
pcrations would regard as the "inappropriateness” of the state apparatus (even the EEC
included) everyvhere, especially in the ICs; (ii) for DC investors nnw in a stage to
begin internationalising production, the current period provides oprortunities which,
however, are essentially conditioned by the pover of the major actors. BEefore we can
interpret these developments, and thereby draw some implications, a few brief comments

on theoretical accompaniments to the historical dynamics are necessary.

In the first, long phase, trade (i) tended to be in luxury items, (ii) was conducted
by individuals (sometimes by guilds), (iii) was betwveen quite dispersed regions, and (iv)
for most of the time was relatively free from institutional controls. The principal centre
wvas the Mediterranean and the leading writers are all more or less closely connected with
that wvorld. During the second phase, lasting from the Rena.ssance in Europe until the last
part of the 19th century and including various sub-periods, ve had what might be called
the "expeditionary force” approach to trade. The colonial powers supported all sorts of
"voyages of exploration” whose initial purpose vas to obtain greater supplies of species
and rav materials. As the state grev in strength, so trade vas developed under state
monopoly, vith the creation of joint stock corporation: as the institutional vehicles for
carrying out the trading. Nowv the central contributious to thinking came from the new loci
of pover. Pamphleteers in Elizabethan England, Quesnay and the physiocrats in Prance,
som¢ of the propagandists of Castile lauded the role of the state as monopolist over trade



I!

and cralins.  Tut cther cruzial shanses were cocurring which, durine the century from fAem
2ith tc Yarx, irntroduced different verstectives on the nature % trale and investment, on
the cre hand, and *heir relaticrn to the expansion of troductive forces, or the other.

Smith and Merx, irn particular, focussed on the prodvetive process,asking why industriali-
saticn was taking vlace and vhat would be its effects. Invesiment in the industrialising
nations vas takiag the form of fixed capital with the grouwth in the industrial work force
necessitating an increase in the supply of food - international trade was composed more and
more of staples although joined gradually by manufactured items. As state monopolies in
trade gave wvay to an effective monopoly of the entities from one nation, Fngland, so in
that country Ricardo expounded his theory of comparative advantage from international trade
and thereby laid the basis for subsequent disciples to talk ¢f "free trade”. This phrase
wvas interpreted to mean an absence of state control or support of trade, though of course it
does not eliminate the possibility of state enterprises being traders. The significant
ocbstacles which the resulting schema could present for countries hoping to industrialise,
i.e. create a comparative advantage rather than Just live wvith thr one bequeathed them by
recent histoary, wvere fully appreciated by List. He sav that to acquiesce in that framework
would be to accept a lower order role in the emerging international division of labour

ard argued that the only wvay for the naticn state to resist that tendency would be through
developing its instruments of control via the generation of a well-formulated protective
policy. In effect, there would be a close correspondence between the interests of the new
industrialists (as a class) and the behaviour and interests of the state (spread of the

German empire).

From the later years of the 19th century until around the middle of the 1900s, one
capital flov (above all in the pre-191k period) remained mainly of the portfoiio type with
the DFI concentrated chiefly in extractive industries. By and large, there were no great
changes in either the camposition of trade or the international division of labour. There
were, hovever, significant developments 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 power in the strongest nations served to sharpen the lines
of conflict between capital and labour, a pattern underlined during the major depression
of the 1930s. At the ssme time, the intense Soviet industrialisation debate resulted in
the pursuit of industrialisation in one country at root divorced from international
channels of trade and investment. By nov the split was becoming wider between those locked
to the trade and investment paradigm and those focussing on relations in the production
sphere. Within the former category, important analytic and policy contributions served to
reveal further the nature of the approach and some of its problems. This was the era of
Heckscher and Ohlin, theorists of the diffusion of advantages through trade, an. of those
other Scardinavians Nurkse and Hilgerdt (operating through the secretariat of the League
of Nations). Nurkse explicitly took & position on "trade as the engine of growth”, thereby
implying that to engage in the trade game would encourage internal expansion and raising
no questions about the distribution of the gains from trade and investment (an issue to be
tackhked head-on at the end of the period by Singer and Prebisch). At the policy level, s
ecritical choice had to be made, involving an implicit position on the gains from trade issue.
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Faced with severe lerressicn, rFovernments increased their control over trade as a defence
mechanism for itmesticeconomic Interests who survorted these rmoves. Now it was not a
mattler ¢f state rencrolies as traders, or of "structural monopoly” but ra‘her of a centra-
lisatior of rolicuy instruments in state hands to be used in "the national interest”.

anen the critical reriod was over, the prevailing view amonz those belonging to the trade/

investment school was that these instrurents should be gradually released.

In the 10L0s the institutional superstructure for the next 25 vears began to be laid.
In finance and trade, especially, major organisetions were set up whose purpose was to
provide & setting in vhich a steady shift towards relatively freer flows of commcdities
and capital could take place (most intensely among the OECD countries but also North/South).
Most important, hovever, was the fact that by now the evolution in the corporate institu-
tional structure was such thet the internstionalisation of manufacturing production, and
thus a still greater nierarchising of labour, could take place. Earlier an international
system had laboriously been constructed in which the role of one state (England) had been
central. From nov on, the dominant entity was to be the TNC, which would mould » tirans-
national economy. Until the early part of the present decade, a considerable degree of
responsitility could be delegated to the governments of the leading OECD countries and to
the international agencies under their purview since they were, despite all the complaints
from TNCs, performing their functions. The collapse of US hegemony on the glcbal scale,
announced by the Vietnam defeat, signalled the ernd of corporate trust in IC governments
as reliable managers. Their role now has to be curtailed, in relative if not absolute
terms, and the TNCs themselves ire ceasing to delegate so much power to agencies no longer
capable, in the words of the Trilateral Comission, of successfully "governing democracy”.
Increasingly, the instruments of trade and investmert, not to mention control over pro-
duction by direct and indirect means, are being internalised by the TNC in ways ostensibly

beyond the effective control of all govermments, ICs or DCs.

But it is in the quarter century from the end of the 1939-i5 war to the beginning of
the present decade that a still greater fractioning of analytic and policy perspectives on
the trade/investment/production issues has taken place. Roughly, we have a set of views
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 again (Samuelson, Johnson) to the exponents of "second-best” handling of
trade policies (Meade, Bhagwat:) tc those attempting to generate an apparently "dynamic"
vision of comparative advantage and tying it to investment (Vernon). Then come those
emphasising various structural questions and thus placing market phenomena in a much

broader setting. We have:

(i) writers who criticise the "malfunctioning” or even "dysfunctioning” of existing
institutions on the implicit assumption that these .institutiosns are neutral and can there-
fore be "bent" to good purposes - exsmples of the view would be Myrdal, Prebisch and
Singer, all of vhom countenance policies of the redistribution of market pover through
existing institutions;
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(i) those wvho explicitly argue that institutions are loci of pover and, in the
international arena, seek to discover who wislds power, where that power is to be found,
for whose benefit it is used, and how it is used. Their policy prescriptions are in
essence directed at the creation of countervailing power through countervailing institu-
tions, generally identified as the state, state agencies and inter-(DC) state groupings.

It is usually siressed that the struggles in wvhich the new institutions will be involved
are only partly against IC states. In the main, they are fierce negotiations with the
motors of the current world system, the THCs. There are two variants of this approach:

the predominantly economic (Sunkel, Vaitsos) and those extending their structural vision

to other domains (Galtung). All of the preceding 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 groups, by the national state setting in which newv institutions can be created.
This leaves one more approach, those wvho 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 ir to identify the forces of resistance within all parts of the globe,
DCs and ICs, and to work with thcm 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 ellow us to show the historical specificity of the various
writers on problems of trade, investment and the internationalisation of production. In
particular, the modern theorists, of vhom Hymer and Vernon are perhaps the clearest examples,
appear to be dealing with phenomena seen essentially from the perspective of the ICs in
general, and the US in particular. Both Vernon's income differential approach, and Hymer's
remarks about a "special asset”, are strongly coloured by the idea thest the only possibility
is simply to copy what is happening in the 1Cs. Neither of them seems to give much weight
to the chance that DCs might build up parallel structures in production and investment.

The evidence presented earlier and our vievs on probable future developments lead us to
think that a considerable amount of production and investment can take place among DCs
especially in two kinds of activity: capital goods production and undifferentiated con-
sumer goods. The forumer will tend to be through public sector corporations; Joint
venture arrangesents will reflect an effort to reach the global technological frontier
Jor these industries. The creation of pools of highly skilled manpower is intended to
lead to command over the technology and it is possible that in the longer run enough can
be done to obtain a place on that frontier.l/ Rovever, these investments are extremely
costly and the state, despite its fiscal power, probably does not have, in the large
majority of DCs, enough leverage to mobilise the requisite financial resources on its own.
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

1/ 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 by the UNCTAD Secretariat: Co-operative Exchange of Skills among Developing !
Countries: Policies for Collentive Self-Reliance in Skilled Manpower, TD/B/C.6/AC.L/8,
8 Pebruary 1978.
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international money markets. For the capital goods area, then, the long-run hold of IC
institutions will be in the financial realm where we would expect tie consolidated strength
of the big bank consortia to be enough to maintain command. For DCs to escape from this
vould imply a very substantie' cazacity to generate savings via both current account sur-
pluses on the balance of payments and high domestic savings rates, all this linked of

course to an internalised ability to manage 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 which, as we
argued earlier, If enterprises do not vish to and/or cannot replicate. What is the nature
and essence of these production abilities? Their main characteristic is the fact that pro-
duction is problem-oriented rather than system-oriented. Given that numerous DCs have been
edopting rather similar patterns of industrialisation (at least in consumer goods industries),
there is a strong probability that the same sorts of problems are being, or will be, faced
by domestic producers in these sectors. From the perspective of ICs, no significant
returns accrue to solving such "second-order” matters while for DC producers their reso-
lution is critical. So the experience can only be conveyed from one DC plant to another,
not fram one IC plant to a DC one. The result is that incentives exist for contact bet-
ween producers in two or more DCs with the tendency being for the provision of services
and/or invesiment to be from the country vith a longer industrial experience and/or larger
industrial sector to the country with a less strong background. Naturally, this does not
explain wvhy DFI should be the chosen form of contact and indeed, as will be seen later in
these notes, straight supply of technical services is growing among DCs. But oftentimes
the desire of the recipient country is to have a fairly solid tie wvith its DC counterpart
so that the latter can be sufficiently "loc' :1 in" to the success of the enterprise. Seen
fram the perspective of the investor, the linkage can be a vay of obtaining entry to
markets that would otherwise be wulnerable to tariff interference (c/f our earlier remarks
on avoiding protective devices). It is also one way of expanding returns on skills deve-
loped on the job and vhich may not be easily saleable through the supply of technological

services.

At one level, we could argue that this kind »f DFI is taking place in residual markets,

i.e, in countries and sectors vhere the TNCs have no particular chance to collect sizeable
returns from their systemic approach to marketing, distribution,production and technology
generation. By the same token, it is also the area vhere the market power barriers to
entry are smallest for DC enterprises. How far this kind of DFI can proceed, therefore,

depends on a complex mix of the following factors: H

(i) the range of products and processes vhich IC corporations are pre-

pared to vacate;
(ii) the speed at which they are prepared to do this;

(1ii) the extent of local technological generation and modification
successfully realised by DC corporations; .
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{iv! the degree to which the improvements made can test te switched to
one rlace from another by means of DFI rather than other methods:
(v) the pattern of government incentives and controls in both the

countries of origin and those of destination.

The sketch offered above of the various perspectives on trade/investment, production
should suffice to show that existing arguments provide rather little insight intc how this
mix of factors may operate and that more detailed evidence and analysis are required of
both the shifting strategies of IC firms in the industrial sphere and the content of local
technological activity in DCs. Some material on the latter is contained in the third

section of this paper; on the former, we have as yet only very pairtial facts.

It is but a short step fraom the theory of DFI to its geopolitics. In his observations
on this matter, Diaz-Alejandro says: "Even mcre familiar are the preoccupations of Boli-
vian and Honduran officials vho may wonder whether it is a good idea to have so many
Brazilians and Mexicans in their country and vhether they are trading & first-rate imperial
powver for a second-rate one. Such preoccupations could lead Ecuador to treat FDI from

Germany more kindly than that fram Peru."‘y Hence the problematic is:

(a) so far, DFI among DCs is nowhere near the size of, nor couparable in
form to, the DFI from ICs;

(b) it is, however, growing and could became a powerful force in the next
decade;

(c) the DFI is concentrated in a few countries of origin and probably will

remain so for at least the next few years;

(d) the resulting stratification of DCs (observable in many other dimensions
too), leading to a greater "stretching” of the international hierarchy,
leads to the following key question: What alliances will the stronger

and more influential DCs aim for?

A qQuick scan of the current international scene suggests that the posgibilities for
the veightier DCs (above all, Brazil, India, Republic of Korea and perhaps Saudi Arabia)

are:
(i) Try to become full members of the Western power atructure.y

(ii) Associate status in the Western power structure, vhereby the associate is cor.-
firmed in his position of pseudo-hegemony in his region but is implicitly excluded from
global operations. Under this arrangement the associate would almost certainly not be

1/ Dfiaz-Alejandro, op.cit., p. 179.

2/ Korea, for exsmple, stands out as a potential candidate for membership in one of the
most jmportant institutions, the OECD: "By 1985, the world will look on South Korea
as the country which went fram ... abject poverty to OECD membership in a single
generation.” See The Economist, March 3, 1979, A Survey on Sou*h Korea, p. 3.
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=r oxamrle, arcess tc xey =Ilitery infermation and tc this extent would be worse
5ff tharn under the full mermtershiy schema: cn the cther hand, an associate might orefler

fcin fully at Tirst, for conjunctural reasons or othervise, and could also rreserve
more liberty of manoceuvre during a period which would enable him to bargain for full entry

later from a stronger base.

(iii) Sevk to form an independent coalition through which, de jure as well as de
facto, they would establish themselves as the DC leaders and attempt to cut out a path
differing significantly from vhat might be pursued by other groups in the vorld. To some

extent this would mean trying to consolidate "Third Worldism as a doctrine.

(iv) Operate, singly or together, to link with non-DMECs such as China or the USSR,

so as to create a fresh set of alliances outside the occidental axis.

(v) A "go-it-alone” bid by each of the big DC countries vhere each one tried to

establish his own sphere of influence and steer clear of close ties with anybody.

Any sketch of possibilities is misleading to the degree that it paints the world as
divided int> blocks which are too rigid. Two major sources of over-simplification ir, the

preceding design are:

(a) An assumptior that the structure of influence in the grouping of Western states
will remain uneltered. Thus far the grand alliance pivots around US, Federal Republic of
Germany and Japan, with a variety of other OECD members coopted to make things appear
smoother and stress the new image of & wvorld of many partners instead of a single leader.
But it is possible that severel of the lesser entities who have Leen coopted could be
discouraged by the concentration of vover and themselves try to push for new formations -
an example in this vein would be the so-called "like-minded countries".l/ More ceritically,
perhaps one of the big three could be lured away. Overwhelmingly the spotlight plays on
Japan, the one non-occidental country which has forced its way to thz top of a Eurocentric

world and which might be tempted to conclude favourable ties with non-members.

(b) That no fresh "leaders” will emerge to challenge the handful mentioned earlier
vithin the DCs. This has two aspects, namely the chance that, say, Nigeria would struggle
for entry into the DC leaders club (the direct challenge), and the evidence that several
DCs of notable weight would simply re.use to accept such hegemc:y. Argentina, Cube,
Zaire, Pakistan, Iran and others could readily fall into this camp; given the strongly
capitalist bent of few current leaders, it is also more than likely that countries seeking
a socialist path would -esist hegemonism in its nev forms, just as it has been, and vill

continue to be, resisted in its old forms.

1/ See the work being carried out by the RIO Foundation.
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what can be gleaned from delineating all these possibilities? In essence, the mairn
lesson is that any co-operative schemes drawing on the DFI potential of certain [Cs should
try to tuild in protective devices such that the schemes can proceed (thus continuing to
chip awasy at the principal citadels of power crganised through the TNCs) while simultane-
ously the likelihood of domination by a few [Cs is decreased. Fow can that be done in a
practical way? The question in effect can ke itemised: Which groups should bte involved?
What should be the scope of the schemes? Through what institutional mechanisms should
they function? A first ansver would be along these lines: Try to mix countries fror
different parts of the Third World and at distinct levels of industrial development so as
to reduce the tendency towards regional "looking in”, which certainly has occurred under
previous co-operative schemes. Try to package two sorts of things, viz. the investment,
technology, skills bundle on one side, and the intermediate and final goods supply.’
distribution network on the other. Why this? Because this type of marriage greatly
increases the range of countries that can become involved and tends to equalise their
participation in the sense that each will be using these items in which it has & clear
edge. Until now the DFI has involved either just one group of countries taking the ini-
tiative or several coming together when substitutability rather than complementarity of
contritutions was the norm. Neither situaticn augurs well for distribution of benefits
and stability of the relationship. Set up an international institution combining the
technical wherewithal to generate projects and put interested parties intu contact and vith
the financial force to ensure that these projects not only can be initiated but also thai

thoy can remain in operation despite hurdles from time to time.

Theoretically the IBRD ough: to be capable of an activity of this sort: but practical
experience has shown it to be ill-suited to the task. At no stage has the Bank sought to
encourage DC co-operation in this way. Its political stance, not to mention the devices
through which information is centralised in Washington, amount to massive obstacles which

eliminate it from serious consideration for a task of this type.

With this we conclude this brief first look at the DC DFI phenomenon. At many phases
of the discussion, its relation to technological development in DCs has been manifest, so

the next sect. ' summarises what we have discovered about the subject.
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CHAITIR [: EIXEIRTS OF TECHNILOGY BY DEVEIQPING CIUNTRIES

Availatle data i:.dicate that some ZCs are now exrorting technology in various forms
and o a sigrificant extent. Irn this section we surmarise the information. classifying it

ty experting country, and then examine implicaticns of this new phenomenon.

2.1 Argentina

Probably the best-known way in which technology is exported is through turnkey pro-
Jerts, Table 7 1ists 3k examples of such exports (including a few cases of less complex
engireering works) made by firms located in Argentina during the quinquennium 1973-1977.
A glance at the table is enough to show that the total value of these exports, at almost
$ 341 million, vas equal to nearly 10% of the total value of all Argertinian manufactured
expcr:s over the same period and to 2% of exports of all kinds. With one =xception, all
the contracts were with other Latin Ar :rican countries suggesting that Argentinian firms
are finding it easier to export within the region, at least in this early phase of oper-
ations. Many of the contracts cover quite complex technological fields, including inte-
grated communications « stems, 8 water treatment plant for industrial uses, a plant to
produce glycerine. Thus .he range of technologies is in no sense limited (5 simple items
wvhich implies that domestic technological progress in the industrial area has been con-
siderable.

Katz and Ablinl/

have provided data which clarify some further aspects of the exports.
From table T we know that the 3L contracts have been won by 25 enterprises; supplementary
information reveals that 20 of these firms, whici obtained 28 of the contracts, were
national enterprises while five affiliates of THCs obtained the remeaining six contracts.

In value terms, however slightly more than S0% of total export receipis accrued to the

five TNC affiliates. Admittedly a large part of tnis figure can be attributed to a single
contract (that of Techint in Peru) but even when that is omitted, that average size of
contract 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 the same authors showed that 16 of the leading 20

2/)_

exporters of manufactures in 1969 were foreigrn affiliates= On a sectoral basis, the

largest numbers of contracts were obtained in focd industries (15) and chemicals (5),
both areas where Argentinian industry has long been engaged in domestic production and

vhere we may expect accumulated expertise to be fairly important.

1/ See Katz, J. and Ablin, E., De 1a Industria Incipiente a la Exportacién de Tecnologia:
La Experiencia Arcentina en la Venta Internacional de Plantas Industriales y Obras de
Ingenieria, Monos.afia de Trabajo no. 1l del Programa BID/CEPAL de Investigaciones
en Ciencia y Tecnologfa, Buenos Aires, Abril de 1978.

2/ Katz, J. and Ablin, E., Tecnologfa y Exportaciones Industriales: Un Analisis Micro- ,
economico de la Fxperiencia Argentina Reciente, Desarrollo Econmmico. Vol. 17, no. 65,
Buenos Aires, Abril - Junio 1977.
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Table O {1}: Argentina's expcrts of turnkey rlants: 1373-1687"
Year Cormcany Type of rlant
197 De Smet Vegetable 0il factory
Nisalco Cooked meat and extracts
Standard Elec. Automatic central telephone station and
external communications plant
Sicom Integral communications system
197k SEL Fngineering Slaughter-house and cold storage plant
Phoenicia Integral baking plant
Nisalco Glycerine-producing plant
Emepa 15 sheds for port storage
Emepa Structure sheds, metallic coverings
and silos for fovl farms
Adabor Metallic silos with integrated conveyors
Lix Klett Air conditioning, ventilation and
heating for a bank building
1975 Meitar Processing of citrus fruit
Dosicente~ Two honey-making plants
Eximparg Plants for extraction of vegetable oil
from cotton seed
Lito Gonella Supply, distribution and pumping ter-
minals for liquefied gas
Techint 0il pipeline and pumping statioms
Bago lLaboratory Antibioties-producing plant
Benito Roggio Ai-port
Nisalco Plant for processing of water for
industrial use
1976 Meitar Processing of citrus fruit, pineapple
and manioc
Gale Estab. Plant for processing ¢nd bottling of
spices
De Smet Plant for extraction of oil for solvent
and for treatment of sunfloverseed and
soyabean seed
Harial Plant to produce lead oxide
Harial Plant for melting and recovery of lead
Cemati Ironvorks for electric installations
Phoenicia Integral bread-making plant
Caissutti Slaughtering and processing of fowl
Giuliani Powdered balanced food factory
Industrial Gases Plant for refining fats
Iradi Plant for processing and storing grain
Bago Laboratory Plant for the extraction of active
elements
1977 SEL Engineering Plant to produce sodium casein, calcium
and povdered milk serum
Tecnimontsade Pesticide-manufacturing plant
Latinoconsult Hospital
TOTAL
Source: Katz, J. and Ablin, E., op.cit., 1yT78.

'200 § Destination
5,525.0 Bolivia
200.0 Brazil
573.9 Ecuador

2,329.4 Chile
12,500.0 Cudba
2,900.0  Cuba
90.0 Mexico
6,715.0 Cuba
15,9k0.5 Cuba
2,329.1 Cuba
90.0 Paraguay
6,200.0 Cuba
1,k90.0 Cuba
4,000.0  Bolivia
1,993.3 Ecuador
120,000.0 Peru
220.0 Bolivia
52,000.0 Paraguay
47.3  Urugusy
8,310.0 Bolivia
1,kk1.0 Cuba
Th6.L Uruguay
146.8 Venezuelsa
105.7 Venezuela
1k6.5 Bolivia
115.0 Chile
183.5 Paraguay
239.2 Bolivia
285.2 Chile
L80.2 Uruguay
Lso.0 Honduras
253.3 Uruguay
45,000.0 Bolivia
46.000.0 Ivory Coast
3L0,742.4

Inrornstionl/ on some of the enterprises selling the turnkey plants throvs more light

on the technical activities undertaken. Benito Poggio e Hijos has been employing Para-

gueysn manpover in the construction of the airport terminal guilding in Asuncibén. The

v/

See Economic Information on Argentina, October 1978, pp. 27-29.
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rranciniarn fir= Ic conductings training crurses %2 rrerare rtersonnel carasble of handling
rartmernt cof the airperst. Techirnt won a competitive tender from 37 inter-
national comparies tco tuild the twe pumring stations in the Yorth Peruvian oil ripeline
fsubsequent rews indicates that this firm has otteined & $ 100 million contract from Saudi
Aratia for the construction of a liquefied natural ¢as pipeline). Laboratories Bagi was
established in 197k fer the purrose cof exporting plants in the pharmaceutical and pharmo-
chemical fields. The Fonduras contract listed in table 2 (1) is for a rilot plant; if
that is remunerative, the vlant cost is expected to increase to $ S million. Besides the
Solivia contract alsoc mentioned in the teble, the firm does business in Uruguay, Paraguay
and Peru, vhere it secured a $ kO million contract to build an antidbiotics plant in compe-
tition with 30 international firms. Fo. all contracts the campany takes charge of the
training of technicians and specialised workers. Gases Industriales, vhose Chile contract
is shown in table 2 (1), exhibited a special plant for the recovery of carbonic gas
originating during fermentation processes at the Munich "Interbrau 77 international fair.
The interest shown in thic loecally developed technology wvas considerable. Subsequently,
the Philippines bought a $ 600,000 plant for the recovery of carbonic acid during the
fermentation of molasses, and similar plants were sold to Paraguay, Uruguay and US. In
every case, should the purchasing country sc request., the company takes charge of the
training of personnel over . period of 60 days and Argentinian experts are sent to control
the operation of the equipment during a period of spproximately 90 days.

The turnkey sales are thus followving the pattern familiar from similer sales by IC
corpurations. The evidence suggests that, notvithstanding the relative absence of govern-
ment support, several Argentinian-based companies are becoming quite competitive inter-
nationally. But the issue of the institutiozal context, private and public, in wvhich these
exports are taking place merits further comment since it reveals some of the difficulties
confronting actual and potentisl exporters of turnkey plants.

Though the label "turnkey" indicates that the enterprise is selling the vhole plant
(and so in this sense the buyer is desling with just one seller of technology) this by no
means implies that the seller can operate alone. Three complementary agents are essential:

(i) consulting engineering firms;
(ii) international trading companies;

(iii) financing and insurance groups capable not only of supplying credit
but also of providing guarantees and covering risks.

The first group in practice is called upon to fulfil a wide range of functions, ranging
from diverse aspects of engineering to arrangi-z for the supply of certain kinds of capital
goods and ensuring their compatibility with each other and with the basic process being sold.
When the turnkey seller is a large corporation, these functions might well be internalised,
either as a division of the company or even as a separately incorporated affiliate. Yet
for a small or medium-size supplier, particularly one vith limited experience as a seller
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cf wurnkey tlants, the assistance of a consulting engineering enterrrise will te indis-
rensatle. Tn a vital sense, these firrms can furctior as the intermedimte agents cti the
cechrnical side;, their very knowledge of the capital equipment suprliers makes it quite
likely that they can be catalysts far the sale of domestic capital gocds in prelects un-

related to the one for which they have been contracted.

A similar role, this time in the areas of marketing, transportetion and legal arrange-
ments, can be played by international trading companies. To begin with, they are frequently
the initiators of the transaction, i.e. they bring potential buyers and sellers together.
Again, there is no need to underline the value of this catalyst activity to small and
medium-size national firms with scant knoviedge of internatiounsl market cpportunities. To
carry through the sale, however, requires detailed knovledge of legal matters (e.g. con-
ditions governing the use of any patents or trademarks associated with parts of the plant),
negotiation of the manifold dimensions of the project, organisation of transport of =quip-
ment and personnel, and perhaps mechanisms for continued contacts among interested parties
after the contract is completed and the plant is functioning satisfactorily. International
trading companies realise economies of scale with all these aspects of a turnkey arrange-
ment and their services are indispensable to the effective initiation and operation of
turnkey arrangements among smaller enterprises. Por Korea, discussed below, "integrated

trading companies account for over 80 per cent of recent turnkey plant exports."l/

A fundamental element of the market for turnkey sales is the availability of adeguate
risk coverage. It is well knovn that international tenders must be supported by letters
of credit establishing the financial capacity of the supplier to carry out the operation
for which he is tenderirg, and that, if the tender is successful, the supplier must provide
a further credit guarantee when signing the contract. Both serve to cover the buyer in
that he can be sure of the financial situation of the supplier - but it is the latter wio

must obtain these credits. Yet the seller himself is exposed to risks including:

1/ Rhee and Westphal, op.cit., p. 13. The significance of these firms may be seen from
the following report: "On February 11, the Ministry of Commerce and Industry named
13 exporters including Sem Sung Co. Ltd., as the general trading firms of this year.

Of the 13 trading firms, two companies - Hyundai Corporation and Yulsah Industries

Co. Ltd. - were newcamers, wvhile 11 others -rere redesignated. In order to be desig-
nated as a general trading firm, a company has to meet the conditions, among others,
of exporting the equivalent of at least 2 per cent of the nation's total merchandise
exports, maintaining at least 20 overseas offices, and exporting at least five items
vorth $ 1 million each. General trading firms are given a variety of advantages
including easy access tc export finance and the retainment of foreign exchange to a
certain level by their overseas offices.

The 13 general trading firms have 313 overseas offices accounting for 23 per
cent of all traders’ overseas offices. And the exports by these firms during 1977
reached $ 3,255 million or 31.1 per cent of the total. These general trading firms
plan to export $ 5,406 million worth of goods this year or L3 per cent of the overall
$ 22.5 billion target set for this year.

The designated general trading firms are as follows: Sam Sung Co. Ltd., Daewoo
Ind. Ltd., ICC Corp., Bando Sangsa Co., Sunkyong Ltd., Samwha Co., Kumho + Co.,
Hyundaei{ Corp., Hyosung Corp., Ssangyong Trading Co., Hanil Synthetic Fiber Ind. Co.,
Yulsan Ind. Co. Ltd. and Korea Trading International Inc.”

Export-Import Bank of Korea, Quarterly Bulletin, March 1978, p. 7.
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(a) any failures by firms to whom he subcontracts to meet their obligations;
(t) delays in payment by the buyer;

{(c) political risks, arising from governmental measures in the buyer country

vhich might interfere wvith payments arrangements. '

In a well-functioning market it would be possidble to insure against these eventualities;
but in most DCs this is not easy to do in practice. A major help to exporters would there-
fore be the establishment of state assistance schemes, vhich would thereby recognise the
need to give sufficient export incentives to sales of technology as wvell as sales of manu-
factured goods.

In Argentina, it seems, receant legislation has failed to provide adequate encourage-
ment along the lines just described., Tvo sets of problems can be detected. On the one
hand, administrative actions fail to capture the essentially inter-related nature of ex-
ports of industrial plants, exports of engineering services and other related skills, and
experts of capital goods. To stimulate the first will have positive linkage effects on
exports of the other two; conversely, each time a domestic enterprise fails to obtain a
contract, or even to tender, because of inadequate backup on the risk dimensions, so i’ is
quite likely that exports of engineering services and capital gocds vill also be foregone.
On the other hand, any useful measures should embrace both an acceptable definition of
vhich activities qualify for support and sufficiently strong instruments of support, i.e.
the ones vhich really wake a difference to the functioning cf the market. Thus far, as
Ka*z and Ablin show, the financial reimbursements (in effect, tax refunds) and lines of
credit offered are inadequate.

Limi- ed information is available concerniug proprietary rights in technological dis-
coveries among countries of the Latin Americen region. One index on this matter is patent
applications among countries of the region, though of course it is only a rough indicator
given that there is no guarantee that the patents are actually used for domestic production
in the friling country, there is no information on the likely value of the patent, and we
also do not know vhether the enterprise filing the patent is genuinely an Argentinian firm
or is simply a TNC affiliate. Subject to these caveats, 1973 data show that of 11,853
patent applications filed in Latin fmerican countries excluding Argentina, only 93 of these
vere filed by enterprises based in Argentina i.e. less than 1% of the total rilingl.-l-/ For
proprietary technology, then, rather little is used elsevhere in the continent.

1/ See UNCTAD' Industrial Property in latin America and its Role ir Development and
EZconamic Integration, TD/B/C.6/16, tables 1 and 2.
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<.2 India

An emphasis on "invard-looking” industrialisa’.ion has played a part in propelling the
country to becoming the world's tanth largest industrial producer. Three aspects of
Indian industrialisation policy have been central to the accumulation of stocks of teck-
nology and technical expertise. First, sustained application of tariff barriers on final
imports have stimulated tariff-jumping production by TNCs. Second, tressure on foreign
investors producing for the local market to employ local equity and persoanel have made
TNC operations resemble joint venutres rather than stay as vholly-owned subsidiaries. This
local participation has had spinoffs in the R+4D area, among other aspects of corporate
activity. It is n-t unreasonable to suggest that in terms of the acquisition of skills and
knov-how, India has been able to derive great benefits from TNCs relative to those obtained
by other DCs. Third, active participation by the state in defence and civilian R+l and by
state-owned enterprises in technology-intersive productive activity have enablied othervise
private learning costs to be absorved substantially by the public sector. State support
for public sector enterprises attempting to assimilate or replicate advanced technologies
has not been unequivocal or free from inconsistencies or reversals.y However, even the
skeptical observer vould agree that the stocks would not have existed had private entities
been left to carry the burden. Table 8 summarises data on exports of engineering goods
from India. The figures are derived from data in current Rupee terms, which overstate
the grovth rates due to fluctuations in the exchange rate and (more important) inflationary
trends in the domestic and international econcmies, curing the period 1972-1975. We have
compensated for the former by converting rupee figures at current dollar exchange rates,
but it is impossible to compensate for the latter in the absence of an appropriate price

index for this sector.

Table 2 (2): Exports of engineering goods from India

F/Yr. Current Values 7 Share of
Rs. ('000,000) S Change $1 = Rs. $ (mill.) % Change Total Exports
T70/7T1 1,166.3 - 7.50 155.51 - 7.5
T1/72 1,252.7 7.20 T.45 168.15 8.12 7.8
72/13 1,410.8 12.60 7.73 182.51 8.53 T.2
13/74 2,012.9 14,30 7.86 256.09 40,31 8.0
TL/75 3,528.0 15.27 7.98 k22,11 72.63 10.2

Soirce: Rayyar, L., India's Export Performance in the 1970s, Economic and Political
Weekly, May 15, 1976.

1/ Economic and Political Weekly has carried many articles on this subject. As examples
see B. M., Vendetts against Indigenous Technology, April 5, 1975, and Subrahmanian, X.K.,
Approach to Poreign Collaborstion, April 8, 1978.
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Engineering expvorts for F 'year 1977-79 are estimated by one source to have reached
$ 731.25 million and the same source expects the figure to cross the $ 1,000 million mark

’
by the turn of this decade.—l-

The sharp rise after 1973/7L may have been caused by three factors. First, a slump in
domestic demand stipulated enterprises to mount a greater export drive. Second, the re-
distribution of international income flovs to OPEC countries increased their demand for
technology-intensive products. As a conseguence, there has been a recoposition ir Indian
exports tovards the Middle East. As shown in table 2 (L) between 1970/71 and 197k/7S India's
engineering exports increased their share of total trade with the Middle East by 10%.
T™..rd, the demands generated by the nevly-emerging Bangladesh economy vere directed towards
Indian producers by public (tied sid) and private efforts. The latter two are of direct
importance to the vresent context since they indicate greater South/South flows. The indi-
cations fram this trend are that in the Middle East market, especially, Indian exports are
becoming increasingly competitive with equivalent output from other countries, including
the industrialised countries.

An indication of the range and sophistication of technological exports can te derived
/
from a recent paper by Wadhva and Kulh.rni.g‘ The authors conducted a questionnaire survey

of 221 corporations broken down as follows:

"giant” private sector companies: 101
"mini-giant” private sector companies: 100

large public sector enterprises: 21

The objective wvas to ascertain the composition of exports and export plans of these
companies in the light of their past performance. Fiftyfive companies respcnded to the
(ma..ed) questionnaire and of these respondents, only 36 were exporters or had export plans.
Thus these 36 companies formed the effective sample. Fifteen of them were manufacturers and
exporters of engineering goods. In addition, two trading companies participaced in the
export of engineering goods. Although the latter are affiliates of non-Indian trading
houses, their importance lies in the fact that they export items manufactured in India.

1/ Figures appearing in an advertisement entitled "Indian Engineering At Home, Around the
World", issued by the Engineering Export Pramotion 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 over.

From being an importer of engineering goods in the 1960s, India has become, in less
than a decade, one of the largest exporters of engineering products to international
markets. Today, & wide range >f engineering equipment and accessories leave our
shores for highly developed countries like the USA, Canada and others in the East
European and Far Eastern regions - ample proof of our international quality standards.
... Turnkey projects have become another area of specialisation {or Indian technols>-
gists today. Developing countries in the Middle East, South Rast Asis, Africa and
South America have reaped the benefits of a total range of technical consultancy
services from India. Prom feasibility studies, preliminary surveys and project reports
to planning, designing, erection and commissioning. Por steel, sugar, cement and paper
complexes and in other areas like part and civic development.”

2/ VWadhva, C.D. and Kulkarni, G.R., Exports and Future Export Plans of large Indian
Companies, 1970-75, Economic and Political Weekly, Review of Management, May 1977.
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Table 2 (3): Comparison of India's engineering exports to the Middle East 1971’72 and

19T4/75
Engineering As a T of M.E. engineering exports M_E. total exports
Exports total a8 a percentage of vorld as a percentage of
Year (Rs.million) M.E. exports __engineering exparts total vorid exports
1970/71 253.5 21.73 L1.78 L o
1974/75 1,100.7 31.20 L2.9k 7.6

Source: Derived from Nayyar, op.cit.

The term "engineering goods” covers 48 items, ranginz from steel materialz und trans-
mission towers to flashlights and components.

The sample of 36 companies may be a random one. We do not kuow hov these cowpanies
rank in relation to the rest of Indian manufacturers and other busianess unite. Thus aggre-
gative analysis is severely constrained by the absence ¢ ” ar appropriate “erererce back-
ground against vhich to judge the companies. Within the sazzle, 29 companies registered
average export grovth rates vhich vere equal to or greater cthan 10% (tabtle 2 {4}). in
this subset, 10 companies were exporters and/or manufacturers of engineericg gcods.

A cross comparison of total values of the exports of the tern companies (table 2 (5))
vith the total values of engineering exports supplied by tl.e Nayyar paper (zable 2 (2))
indicates a moderate level of concentration among Indian engineering goods exporters. 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 assumed that the accounting years of
the companies are identical to the fiscal year; further, there has been no dcimward adjust-
ment of table 2 (5) figures to campensate for the Union Carbide items (v) to (viii) whieh
are not engineering goods. The relevance of this computation rests on the (safe) assump-

tion that these firms are relatively large in the Indiar engineering industry.

Table 2 (L): Average annual growth rates of engineering exporters in India

% Annual Growth of Exports Aversge Annual Growth Rate
Company 1971/72  1972/13  1973/7h  197L4/75 1971/72 to 19T4/75
Bharat Heavy Electricals 31.7 51.02 127.10 6.L7 53.97
Hindustan Brown-Boveri -28.95 577.76 212.12 253.6L
India Aluwminum Corporation -76.76°  -56.03 376.31 66.81 77.61
Lakshmi Machine Works -21.97 19.00 460,66 179.52 16L.31
Larsen and Toubro -Ly.09 377.83 109.27 -0.09 109.L8
Lucas TVS -56.06 73.86 70.60 126.92 53.83
Metal Box of India 2k, 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 10.7L 38.79 162.07 60.01
Voltas 55.56 30.95 160,00 52.45 5. Th

Unweighted average of firms: 90..40

Source: Derived from sample of 29 Indian companies with an average annuai grovth rate
higher than 10 per cent.



Company

Bharat Heavy
Electricals

Heavy Engineering
Corporation,
Hindustan Brown
Boveri

Siemens India

Tata Iron and
Steel

Teble 2 (5):

Commodity composition of exports of respcnding companies

(Rs. '000,000)

1971-~72

vYalue Per Cent

1970-71
Products Value Per Cent
Transfcrmers
Switchgear 1.89 2.70

Motoi-3 + conirols

Boiler components 65.97 9kL.,15
Valves 1.41 2.01
Capacitors 0.35 0.50
Heat exchangers

Miscellaneous 0.45 0.6h

TOTAL T0.07

Machine ped plates
Switchgear products
Electric furnaces
Electric motors
Powerline carrier

equipment
TOTAL
Electric motors 6 5.66
Switchgear/boards 21 19.81
Transformers
Cables/wires T2
X-ray
Others T 6.60

TOTAL 106
5.98 100.00

617.92

Steel materirls
Other materials
{ferro-manganese,
sil manganese,
chrome, ore,
botton plate srap,
arico-tools,
flanges + trans-
mission line
lowers)

TOTAL 5.98

10.02
h'??
76.59

0.60
91.98

16.97
8.37

27.3k

167

192

178
3.19

3.19

10.89
5.19
c3.27

0.65

69.39
30.61

2.25%
2.25

93.82
1.68

100.00

1972-73 1973-74 1974=75
Value Per Cent Value Fer Cent Value Per Cent
11.63 8.37 37.10 5,42 6¢.39 20.66

6.99 5.03 L.50 1.4L3 13,20 3.93
T.47 5.38 14,12 4,48 3.4 1,02
i5.92  15.60 218,94  88.L2 249,28 Th.2)
0.19 0.06

T.30 5.62
0,62 0.20 0.61 0.18
L9, 31 315,47 335.89
68,00 100,00
11,0 89.61 ks, 72 sk,75 95.64  36.70
0.01 0.02 1.16 0.L48
1.28 10,39 4,80 5.75 12.19 b, 68
32,97 39.u48 151,53 58,1k
12.32 83.50 328,52
16 8.84 24 8.719 16 2.8k
1k T7.73 33 12,08 37 6.58
2 1.10 1 0 37 i 0.7
139 76.79 171 62.64 Loo T1.17
1 0.55 29 10.62 32 5.69
9 L.97 1k 5.13 T3 12,98
181 272 562
1.92 100.00 0.67 133.30 0.k2  27.4s5
1.33 66,67 1.11  72.%5
1.92 2.00 1.53

)
R
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Table 2 (5) continued

Campany
Union Carbide®’

Voltas

Metel Boxb/
Company -

Lakshmi Machine
Work~

s/ Not diuaggregated.
b/ THC s. filiate.

1971-72
Value Per Cent

1970-T1
Products Value Per Cent
Dry batteries,
battery raw

materials, com-
ponents, flash-
light components,

N et ot N el U e et o P

cinema arcs car- 115.57 100.00
bons, photo-en-

graver plates,

plastics/chemi-

cals, marine

products,

pesticides

TOTAL 115.57
Engineering pro~

dvets, incl.

turnkey projects 2Lk,31 90.30
Crude and ground

barytes 2.61 9.70
Consumer products

TOTAL 26,92
Tinplate con-

tainers 11 20.37
Aluminium tubes 1 20.37
Caps + closures 13 2u.07
Paper + plastic

products 1 1.85
Machinery 8 1h.81
Other products 10 18.92
Products of

other manuf,

TOTAL 54

Textile machinery 30.22 100.00
TOTAL 30,22

Bias upwverd in totals.

148.93 100.00
1L8.93

15.18  136.10
26.86 63,90
42,0k

13 19.4%0

9 13.45
12 17.91

1 1.49
21 31.34
11 16.42
67

23,58 100,00
23.58

1972-T3

Value Fer Cent
164,80 100.00
164,80

51.91 9L.31

3.13 5.69
55,04

8 13.30
21 35.00
10 16.66

1 1.66
1k 23.33

6 10,00

60
28.06 100,00
28,06

1973-7k 1974-75
Value Per Cent Value Per Cent
228,70 100.00 304,09 100,00
228.70 304,09
71.96 50.49 176,42 80.91
70.56 49,51 41.63  19.09
142,52 218,05
15 21.13 16 13.79
24 33.80 23 19,83
T 9,86 12 10.34
4 5.63 5 L, 31
10 1%.08 L6 39.65
11 15.49 8 6.90
[ 5.17
T1 116
162,94 100.00 h55.45 100,00
162,94 455,45

2T 3%



Table 2 gg) continued

Company

Larsen and
Toubro

Lucas TVs

Macnell + Magoxél

a/ Trading House.

Products

Petrolpumps
Garage equipment
Switchgear
Welding electrodes
Drills + drilling
equipment

Bottle closures
Sugar diffusers
Storagetanks
Moulding machines
Tools

Johnston pumps
Rollcharts
Emilite units
Emergency light
units

Dairy equipment
Cement machinery

Automobile elec-
trical equipment

TOTAL

JPI tubes +
castings

FMG reduction
gears

Materials hand-
ling equipment
Elec engg. star-
ters + switchgears
Reprographic drwg.
office equipment
Tarpenlins

Chem engg. equip-
ment

Flow control
valves

Precision diamond
tools

1970-7T1 1971-72 1972-73 1973-7h 197475
Value Per Cent Value Per Cent Value Per Cent Value Per Cent Value Per Cent
18.73  33.81 0.25 0.91 71.88  13.75 39,16 19.28 2.6 11,11
18.09  32.62 0.09 - 6.80 6.98 6L.97  31.99 L6.51 23,00

1.92 3.6 2.65 9.62 6.99 7.7 37.60 18.51 102.49  50.69
1,98 3.57 1.8 5.8L 2.95 3.03 1.k2 0.70 5.8k 2.89
0. 1.28 15.38  55.81 - - 1.k2 0,70 n.54 2,67
k.99 9.00 T.02 2.55 6.78 6.96 8.38 b.13 13.17 6.51
L8.61 23.96 8.57 3.25
0.71 0.35
3.78  6.82 0.88 0.4k
1.01  1l.10 1.50  C.Tk
0.27 0.28
0.17 0.3l 0.2k 0.87 0.65 0.67
0.08 e
0.12 0.u4b
0.0k ces
5.02 9.0%
25.51 100.00 11,21 100.00 19.49 100.00 33.25 100.00 75.45 100.00
80.96 38.77 116,96 236.37 1176.62
107.56 5.96 138.20 T.54 251.52 16,43
0.02 0 08 0.35 0.02
0.01 . 0.47 0.03
0.51 0.03 1.09 0.06 2.30 0.15
0.52 0.03 0.17 coe 0.27 0.02
0.6k 0.04 2.66 0.15 1.25 0.08
0.58 0.03 0.25 0.01
L.25 0.24 18,33 1.00 2L,20 1.58
3.19 0.49 1,42 0,08 2,38 0.16

191 3393



Table 2 (5) continued

Company Products

Macnell ¢+ Magor Graded castings
Polywood pro-
ducts

Tea machinery +
spares, chems,

ete.
TOTAL
Kaman/Engg. Transmission
Corps. line + substa-

tion struoture
Phase and ground
conductor, insu-
lators + access.
Construction for
turnkey projects
in Sudan, Libya,
Thailand + Iran

TOTAL

GRANT TOTAL OF
FIRMS

Approx. % of
- il engin-
ezring exports

1970-T1 1971-72 1972-73
Value Per Cent Value Per Cent Value Per Cent
13.61 0.75
L.93 0.27
141,52
3ko 37.69 218 29.50 386 45,63
469 50.65 398 53.85 362 L2.79
108 11.67 123 16.64 98 11.58
926 T39 8Lé
1415.72 1469.93 1656.94
12 8.5 11.7

1

Value Per Cent

21,80

12,45
196.74

389

589

22
1220

2768.30

13.75

973-7h

197k-
Value Per Cent
1.19 24,00 1.57
0.68 0.43 0,03
306.70
31.99 Lh3 55.51
L8. .k 230. 28,82
19.90 117 1k .66
790
LsoL,05
13,02

391 ¥eg



|

—-. L
s aeT LU '

With regard %o turnkey exports Lall has roted that "Indian exports of plant in rela-
tively sizple industries like textiles, sugar processing and cemert have been commor for
some time row. DPecent years have, hovever, witnessed the export of camplete plants in
scrhisticated activities like large-scale electrical generation: complete automatic tele-
rhone exchanges; electrical transmission equipment: pharmaceutical plants; fertilizer
plants; cil transmission, blending and electronic control systems: steel plants (some or
these were subcontracted to India by Russia); machine tool factories; assembly of light
two-wheelers; and several other types of manufacturing plant. BRoth public and private
sectcr firms are active, but the former seem to predominate in the ‘heavy' end of the

. /
business. nl:

As the discussion on Argentina showed, the export of turnkey plants is closely linked
to growth in, and internstional projection of, domestic ccnsultant engineering. In his
study, Lall drav- o*tention to this: "Consultancy firms from India active abroed include
large private companies like Dastur and Co. (exporting consultancy for Iron and steel to
several developing and industrialised countries), Dalals (chemical technology), Industrial
Development Consultants (general consulting), and Tata Consulting Pngineers (thermal power
technology), as well as several public sector consulting and manufacturing enterprises:

HMT in machine tools; ITI in telecammunications; National Industrial Development Corpo-
ration, NIDC, in chemicals, diesel engine plants, machine tools, pumps, food processing,
mining machinery, textiles, paper and industrial planning and forecastinz, selling to deve-
loped as well as developing countries; Engineers India Ltd., EIL, in fertilizer, petroleum
and chemical industries, singly and in collaboration with TNCs (like Kellogg of the US

and Progetti of Italy) from developed countries; Rail India Technical and Economic Ser-
vices Limited, RITES, in railway technology; Metallurgical and Engineering Consultants Ltd.,
MECON, in metallurgicel technology, which is providing services to several foreign enter-
prises, including Altos Hornos de Mexico, itself a technology exporter. Apart from manu-
facturing, Indian consulting firms are also exporting services in hotel meanagement, civil
works, construction of dams, townships and airports, and in feasibility studies and pro-

. "
Ject designs of all sorts. 2/

In a private communication to us, EIL notes that it has adopted a four-pronged approach
to securing overseas business. Pirst, co-operating with international contracting orga-
nisations either by making Joint bids or through seeking sub-contracts from such organi-
sations. Second, associating with other Indian organisations in the public and private
sectors vith a view to making joint bids abroad. Third, nominating experts through tech-
nical service agreements entered into vith various organisations. Fourth, seeking assign-
ments as a consultant to foreign project execution suthorities. Thus far, the bulk of
EIL's supply of servic-2 has been in the first of these categories, and within that has
veered tovards seeking subcontracts rather than joint bidding. The subcontract approach
has functioned through EIL supplying its quotations for specific portions of the work to

1/ Lall, S., Third World Technology Transfer... , op.cit., p. 5.
2/ 1vid, pp. T-8. |



foreign ccrtractors vhen they bid as well as seeking a roertioun of contracts already
avarded. In either case, EIL's lower engineering ccsts are its strong opoint. Mor
generaily, a regular arrangement is maintained with several international cortracting
companies for the purpose of obtaining subcontracts from them - it aiso aprear. that an
mderstanding exists with certain foreign companies for jointly exvloring tusiness ir
thi=d countries. Obviously, the last of the four categories list~d is the one whichk
requires the maximum scope ani depth of input by EIL and apparently it is now beeinning

to turn its attenticn more in this direction.

The pattern of Indian development in this area is one heavily influenced ty assimi-
lation of foreign technology, perhaps some modification, and an export drive subsequ.at
to the establishment of manufacturing expertise. Their link is reflected in the fact
thet in the W. and K. swple. 19 companies out of the 35 manufacturer-exporters had fcreigen
{presumao_y OECD) collaboration. The authors do not mention how many of the encineering
exporters have foreign collaboration, end wnhat form this collahoration takes place. How-
ever, "six companies (including public and private sectcr companies) have :mitted that
their foreign collaboration agreements restrict the scope of their exports wholly or
partial;y."l/ Again, ro further de*ails are given, so we canrot find out much about
whethr this restriction imposed by foreigr participation aoplies to the enginczering goods
exporters ané/or how it influences them. There seems a clear intention on tne part of all
the companies to increase their export markets, but the problem of realisation of these
plans, via well-defined marketing strategies, is either not prrceived or not attacked
systemetically. If one were to attact weight to the W. »nd K. questionnaire's findings, we
would conclude that the major impediment gll exporters found to their growth nrosvects
was either inadequate fiscal incentives to exporters, or the absence ¢ market information.
Thus they perceived the state as either neglecting their interesis or acting at cross-

purpeses to them,

India is engaged, through private and ,ublic institutions, in the training of per-
sonnel in other DCs. '"One of two training centres in Singapore is run by Tata's, a private
enterprise, The government-owned Central Machine Tools has helped to set up a metal
working research institute in Iran as well as providing training fucilities for Iranien
engineers in India. The National Industrial Development Corvoratio~ .s setting up in-
dustrial estates in Guyans; it is equipping a Technical Trainii.~ ‘nstitute in Melaysia,
and it has helped Iran to set up Technolog, an engineering consulting enterprise. Hindustan
Machine Tools 1 «3*rhlishing an advanced training centre in Iraq and planning an industrial
estate to service e mechine tool faciory in Iran, Besides this, th.re is a constant ex-
change of personnel hetween enterprises and technology institutions of India and other

developirg countries."a/

1/ Wadhva and Kulkarni, op.cit., p. M.55.
2/ Lall, S., Third World Technology Transfer ..., op.cit., p. 13.
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The foresoing suggests that, even if progress differs significantly among sectors
and amons tyres of technologs export, India is now well into the field. It is at present
ahead of several of the smaller CECT countries and its large industrial base,long experience,
rlentiful supply of skilled manpover and consideratle investments in scientific endeavours
(notwithstanding the many deficiencies associated with these investments) suggest that it
is likely, during the next decade, to become & major exporter of technology in global
terms. All t! .s does not meen, of course, that there is no scope for policies which can

further encoursge this progress; they are taken up later in this paper.
2.3 Taiwan

In their study referred to earlier, Rhee and Westphal's note that local production by
foreign firms, whether for local sale or exports, is of relatively little weight in tie
economy (save for electronics) so that the observed expancion of mechanical engineering
exports is already one indicator that domestic firms have mastered conventional rroduction
technology. Between 1765 and 1975 ithe share of such exports in total exports rose from
6.4% to 10.5% and this at a time when the sggregate was itself growing extremely quickly
(23.7% per annum from 1960-1970 and 16.2% from 1970-1976).3'/

More directly, data for 1976 presented in table 2 (6) show that 58 turnkey projects
vere exported in that year for a total value of § 16 million. All the exports were to
other DCs except for a single project in Japan; n=arly all of thzm were within the South-
east 4sian region though there were three in Africa and one to Latin Ameriza. In their
survey, Rhee and Westphal draw attention to some characteristics of these exports and the

context in which they take place which are worth summarising:

(i) Practically all exports are of small plants - of the 58 projects only three

were fo~ a value in excess of $ 1 million.

(ii) Interviews showed that "the technology embodied in the expnrts had mcst often
been acquired through iicensing agreements with Japanese and European firms, though i1 many

. . . 2
cases there was no longer active technical co-operatlon."—/

(iii) Exporting firms had received very little help from the government. The exports
wvere at the initiative of the firms themse)ves, i.e., they had to seek out markets arl
promote themselves. In addition, and more seriously, the financing arrangements for sales
were gravely deficient. "In only some cases were the interviewed exporters able tc finance
their exports through credit given to the purchaser under a government-sponsored programme
of medium term export credits. Moreover, the exporters themselves typically had to guaran-
tee repayment when gecu:~ing firancing for the purchaser. These firms indicated that it was
expensive to obtain the credit information needed to meke guarantee decisions, and that they
faced a modest degree of risk of delayed pavment o1 default., One of the firms visiGed faced

the imminent prospect of default on the sale of a plant to Indonesia."gj

1/ Rhee and Westphal, op.cit., data from p. 5.
/  Ibid, p. 10.

1
: |
3/ Ivia, !



(iv: The current exports makxe little use of subcontracting and alsoc embod; tech-
nologies thich have not beern significantly adopted or upgraded in relation to the original

Taiwanese imports from ICs.

(v) Most of the marketing is done through contacts with overseas Chinese (31 of the
5§ projects were in Indonesia, Malaysia and Eong Kong where the Chinese business communities

are strong).
These findings suggest that, for turnkey sales, the Taiwvanese enterprises are cost-
campetitive but that substantiel shifts both in government and enterprise policy will be

required if the exports are to expané sacstantially.

Table 2 (€): Taiwvan: Turnkey plant -xports in 1976

Value

Type of Industry no. of sets Destination Us $ 'o00
Sugar Refining 1 Liber.a 5,k00
Cement 1 fong Kong 1,250
Paper 7 Indonesia 3,081
3 Malaysia 786
1 Thailand 395
Wire and Chain 2 Indonesia 150
3 Falaycia 350
2 Thailand 300
Can Manufacture 1 Japan 213
2 Indones.a 36L
3 Thailand L68
1 Ivory Coast 151
Soap 2 Indonesia 221
Rolling Mill 1 Rigeris 820
Sslt Refining 1 Thailand 110
1 Indunesia 121
Plastic Injection Molding 3 Thailand 213
3 Indonesia 1k6
1 Philippines 113
1 Malaysia 112
PE Woven Bag 1 Thailand 80
1 Philippines 78
Water Treatment Plant L Indonesia 8¢
3 Philippines ke
Non-Woven Fabric 1 Philippines 68
Dry Battery 1 Paraguay 87
1 Philippines 68
Air-Poliution Control Equipment 1 Thailand 15
1 I..donesia 1k
Galvanized Sheet 1 Indonesia 167
Steel Pipe 1 Malaysia 209
2 Philippines us1
TOTAL 58 16,257

Source: Rhee and Westphal, op.cit., table 2.,
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T.- Feyutlic of Forea

As Jith Taiwar , exports of metal produc’s and machinery from kurea have risen sub-
stantially in recent years, with their share of total non-food manufactured exports in-
creasing from 5.5% to 9.2% over the decade 19€5-1975 at the same time as total exports
vere rising a% a growth rate of 35.7% per annum during the 19€0s and of 31.77 per annum
from 1970-1975.5’ Some evidence indicates that Korea is strengthening its position rela-

tive to that of Taivan in most of thess items.

Thus far the numbers of turnkey plant exports are much smaller than in Taiwan, but
their average value is considerably larger and it seems ar if a huge increase in numbers
will aiso soon be registered (see table 2 {7)). “As of mid-1978, Korean firms had been
awarded 13 additional plani export contracts worth JS $ Lk3L.4 million in total value, and
vere in the process of negotiating contracts worth between US $ 5 and 9 billion, with an
average contract value well in excess of US $ 100 million."? & glance at the main
features of “orea's exports reveals some notable differences as compared to the Taiwanese

situation:

(i) The expoitiny, enterprises are the giants of Korean industry and include ~ome of

the famous integrated trading compa-ies.

(ii}) Local know-howv is an integral part of these expcrts, thougn in the larger

projects it is mixed with foreign suppliers through subcontracting or Joint ventures.

(iii) Constructicn works, where Korean success is legendary, have provided a basis
for some of the turnkey sales, above all the huge $§ 235 million project for a cement plant
in Gaudi Arabia. It sappears that the Korean command of this field is complete. Thus

[

censtruction know-how "necessarily includes the aviliiy to orzanise and manage a construc-
tion undertaking as well as the skills of construction engineers, technicians, and workers.
These aspects of modern construction technology were learned by Korean firms through their
involvement in US military construction projects in Korea and in various Southeast Asian
countries (most importantly Vietnam), vhich predates their venture into the Middle East.
But it equally ppears that Korean construction firmr nave a technological advantage that
permits them to camplete a project in far less than the time considered to be normal or
average (precise information is lacking, but anecdotes abound). Moreover, 'marketing’ is
done by the Korean fimms, acting without foreign agents. This is one area where Korean

know-how relating to transactions is second to none."l/

(iv) Government supjort seems to have been substantial, both through the general
encouragement offered to large ernterprises and the de~entralisation of export incentives

and export marketing.

1/ World Bank Development Report, August 1978, Annex table €,
2/ Rhee ané Westphal, op.cit., pp. 11 and 13,
3/ 1Ivid, p. 17.



Table £ [T': Fcrea's turnkey ;lant experts as ¢ the end of 1977
Contrac*
Exportine Year of Industry, Product or Process Value Receivirg Tvre of Company
Camrany Completion Classification ($ '000) Country Exporting
SungTLce 1973 Synt?etic‘and silk textile 1.000 Afphanistan Lead%ng textile
Yachinery veaving mill ’ machinery vroducer
Ceoul Mi- . . i food-pro-
feoul Mi 1973 Glutamine-soda factory 3,800 Indonesia Lead%ng cod-pro
won cessing company
v - Saudi Enei i -
¥orea Eng 197€ Synthetic resin plant £,000 audi nelneering con
ineering Arabia sulting company
Hanil . . . Leading cement
Cement 1976 Rolling mill 1,580 Indonesia manufacturer
Dae-Han : Leading engi-
Heavy 1977 Watergate of hydraulic power 1,200 Taiwan neering
4 plant !
Machinery compaily
Yoohan- . Leading paper pro-
. Q
Kimtery 1977 Paper plant 1,000 Columbia ducts manufacturer
TCTAL campleted 6 plants 1L,580
Hankook - Construction ca:
. . Subsidiary of
Inshuro in progress ,, . Saudi .
at end op J18ss fibre plant 650 Arabia 5i;s:n;1bre
1977 P
Daevoo " Polyprophylene plant k9o Kenya Integrated tra-
ding company
Daewoo " Tire factory 60,000 Sudan Integrated tra-
ding company
Daewoo " Galvanised sheet plant 1,060 Sudan Integrated tra-
ding company
Hyun Dai " Cement 235,000 Saudi Intepgrated tra-
Arabia ding company
Won-Hyo " Reofing nail plant 1,030 Nigeria Ensineering company
Sun-Kyung " Pipe fitting plant Lso Kenya Integrated tra-
ding comnany
Whasin " . . Leading engin-
Industrial Zinc smeltery 72,000 Thailand eering company
Kang-wvon " . lLeading engin-
Industrial Turbine plant 2,000 Sweden eering company
Yooharn- " El Leading paper pro-
Kimbery Paper plant 1,500 Salvador ducts marufacturer
TOTAL in progress 10 plants 374,050
AGGREGATE 16 plants 388,620

Source: Chung-Ang Daily Newspaper, February 2L, 1978, us reproduced in Rhee and
Weatphal, op.cit., table 3,

The build-up of domestic technologice® skills as a basis fcr exports has nov spread

to the armaments industry, as demonstrated by a recent repart in The Economist.

"By 1983

South Korea could be among the big exporters of home-made military weapons, especially

tanks and missiles,

Until recently, virtually all the country's arms were made under

license from American companies, cr imported from the Unjited States and modified. Seoul

needed the approval of Washington before exporting (or re-exporting modified) arms. But

as South Korea soaks up American knov-how and puts together posaible imitations, it plans

progressively to scrap the licensing agreements.




Last srrirs an upgraded version of the American M-L® tank wvas unveiled in South
fcrea. foreism burers have shown rsreat interest, but President Park has not vet sought

, 3 ug.
wasrhingtor's rermission to export it. Cne reason may be that a home-growm LO-ton tank is

on the drawing board and could be in production by the early 1980s.

Pefore then, South Korea will be sellins atvoad its long-range missiles, medium-range
surface-to-surface guided missiles and a truck-mounted multi-tube rocket launcher. These
rrolects no doubt benefited from know-how gained under licence from the American Nike-
Hercules, Fawk and Honest John missiles (as well as the French Exocet). But they are

proof that South Korea can now build sophisticated weaponry fraom scratch. ...

Washington recently gave Seoul permission to export 81 mm mortars. South Korea has
also bepun exports of M-16 rifles (this time without a formal nod from Washington). Since
1970 the M-16 had been built under licence from Colt Industries of America. Seoul says
that enough changes have been made to the original M-16 to cell 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 (again
without formal consent from Washington). Several have been sold to the Indonesian navy.

So far, Americe nas turned a blind eye to these technical infringements. ...

America seems less willing to give South Forea's military aircraft business a helping
hand. Licence agreements here are limited to Hughes Aircraft's 500-MD helicopter, of
which Scuth Korea builds 50 a year. American diplomats have indicated that Washington
may smile on requests for licensed production of the F-5 fighter plane but draw the line
at veapons vhich might te 'destabilisirg' i.e. high-performance aircraft like the F-15

fighter. Or, of course, nuclear veapona."l/

The preceding remarks show that Korea is exporting technology embodied in skill-
intensive manufactured goods of varioue kinds and provides a significant and rapidly
groving export of turnkey plants. The sale of technical services nov appears to be

starting although information is still scant.

"In one case, a leading Korean synthetic fibre producer is negotiating licensing the
use of its technology for nylon tire-cord production to two companies in Thailand and one
in Taiwan, The know-how that would be exportel has been learned, and perhaps slightly
modified, from Japan and the US over the past ten years, In turn, a Korean public corpo-
ration active in rural development has for some time exported technical services, with
past exports to Vietnam, Nepal, Bangladesh and Indonesia, It is currently considering
further exports to Iran, Saudi Arabia, Sudan and Nigeria. In many cases the know-hov being
exported concerns irrigation; in others, rural programme management. Finally, sorean firms
in developed countries. For example, a Korean engineering firm was report~d to be negoti-
sating a joint venture with a leading US engineering consulting firm in order to participate

in the construction of Nigeria's new capital city."g/

1/ The Economist, December 2, 1978, p. 85.
2/ Rhee and Westphal, op.cit., pp. 21-22.
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The overall picture is, therefore, one of a country where the repid growth of the

manufacturing sector, based on an export-oriented economic policy in which power has been

progressively concentrated on a small number of conglomerates actively supported by

government and government institutions, has nov led to the threshold of a major expansion

of teckrology exports (in diverse forms) to accompany the spread of DFI. That expansion so

far is focussed on other DCs and is likely to make the Republic of Korea intc 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 nntter.l/

The follovwing remarks are important in this context:

"Economic growth has largely been accompanied by stagnation, growing inequality
and even absolute impoverishment in th2 rural areas. The exceptions to this trend are
fev and far between. They are believed t» lie in a few socialist developing countries
and in a few developing market economies which have combined very rapid growth rates
with stability around a distribution of income 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 growth without
floundering in the impasse of growing inequality and mass poverty. Furthermore, given
the natural propensity to believe that what is possible must be replicable, these
models have been dissected to see 'what made them tick' in order what the secrevs of
success might be more widely diffused in the rest of the developing world.

The aim of this paper is to look at the South Korean experience fr— the per-
spective of the rural sector. Much of the previous work on South Korea has concen-
trated on the industrial sector and its extraordinary growth through a strategy oc
concentrating on export-oriented, labour-intensive industries. Yet the rural sector
offers several interesting issues for analysis, The available data seem to indicate
that the performance of the rural sector has also been exceptional in comparison to
the rest of the developing world. Output and productivity grovth has been steady
while there has been no trend of increasing inequality or landlessness, as nas been
the cace elsevhere, This performance has occurred ?rom a base of a thurough land
reform betveen 1945 and 1957 and the resultant agrarian structure, being relatively
egalitarian and homogeneous, has been a principle factor in explaining the widely
diffused growtk in the rural econamy.”

Lee, E., fgalita.ian Peasant Farming and Rural Development: The Case of South Ko.es,
Interuational Labour Organisation, World Esployment Programme Research, Working Paper 16,
April 1978, pp. 1 and 2.
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CEAPTEFR 3: PROPOSALS FOR INTERNATIONAL JO-OPERATION

3.1 Technology Imports, Technology Policr and Technological Progress

The rreceding discussion has shown that in most cases exports of technology bhave
complemented exports of manufactured go is in the more industrialised developing countries.

Howvever, there is a sequence o” relationships involved vhich can be sketched as follows:

(i) For consumer goods where technology . -elatively simple, the observed pattern
is of DFI among developing countries; in this sense the exports of technology contained in
the investment package substitute for exports of manufactured goods.

(ii) Improvement of technology, hovever, may lead in a more advanced stag> to pro-
motion of the sales of producer goods. In other wcrds, suppliers of turnkey projects may
very well buy their capital goods from heme country producers.

(iii) Wwhere, in the most advanced cases, a developing country generated the capacity
to supply technical expertise on a broad scale, the relation between technology and exports
of capital goods may become very weak or even negative. Put another way, if the supplier
of technology decides to source his purchases of capital goods on an international basis,
this may well displace existing exports from his country of the same products.

The idea of a sequence is fundamental in understanding buth the process by which some
developing countries have become exporters of capital and technology, as well as the

reascns for international co-operation in this field.

The exports of technology o far observed from developing countriss have, in almost
all cases, originated from initiai inputs of technology from the 1Cs. Policies towards
technology inputs have varied substantially and there seems to be a strong relationship
betveen the nature of those policies and the ability to export technologv at a later stage.

Thus we have:

(a) Countries where original imports of technology have taken place through DFI and
vhere limited efforts only Lave been made to unpackage the investment-technology bundle.

(b) Countries wvhere the imports have been primarily via licensing and other dis-
embodied forms; in there cases the domestic enterprises have had much moser opportunity

to internalise and increase their technological capability.

(¢) Countries vhere imports have been fully dissggregated at the earliest possible
stage in order to move the country rapidly into a phase vhere it has substantial techno-
logical independence.
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The three phases represent progressively more profound policies of techruiop cal
protection. The critical question for DCs is therefore: how to strike the lLest balance
between initial inputs of technology from abroad and subsequent domestic development?

The balance is affected by three main ccusiderations:

(a) The nature of the foreign technology purchased.

(b) The conditions under which it is purchased, pr-ticularly

(i) The training of domestic staff provided under the import

arrangement ;

(ii) The permitted scope for domestic adaptation of tlhe technology

ani the size and type of incentives to do so;

(iii) The opportunities to use and diffuse the adepted technology.

(c) The linkage imracts of the technology import both across industries and with

regard to the kinds of technological activities undertaken.

These three conditions pertain, in turn, to the setting of a development strategy, the
specific procedures used to obtain foreign assistance, ari the structure of the domestic
ec oy in vhich these policies are implemented. The in.er-relationship of these three

factors vill become clearer as we proceed.

To understand the mechanisms at work, we must focus on the nature of technological

change as it occurs in DCs. The process can be broken down into three phases:

3.1.1 Productivity Changes Within a Given Technology

These cover improvements on the shop floor due to repetition of tasks a:'d amendment
of products. (They embrace. in other words, the activities deacribed by Arrow as "learning-
by-doing”.) Certain characteristics of these improvements can be identified. First, they
are hardly likely to be affected (for good or bad) by the ownership of the firm or by other
factors connacted with the control of its cperations. Second, they probably cannot be
transferred to other enterprises very easily. Third, they may well reach physical or
natural limits quite quickly. Fourth, they may or may not imply much directed activity, i.e.
there may or may not be much need to make heavy investment specifically aimed at generating
these productivity improvements.l/ Fifth, it is most unlikely that they will have any direct

implications for other entities in the economy either public or private.

1/ What is essential to note is that, even at this initial stage, a firm might have to
make investments in learning and to begin vormulating an erplicit technological s.ra-
tegy. See Katz, J., Gulkowski, M., Rodrigues, M. and Goity, G., Productividad,
Tecnolog{a y Esfuerzos Locales de Investigacién y Desarrollo. Monograff{a de Trabajo
no. 13 del Programa BID/CEPAL sobre Investigaciones en Temas de Ciencia y Tecnologfa,
Buenos Aires, Marzo de 1978.

See also Galea, A., The Effects of Learning bty Doing on the Performance of a Clothing
Pirm in Malta, University of Malta, June 1978.
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3.1.2 Design Efforts

These cover the ability to replicate or ameliorate a technoclogy. To acquire the
knowledge necessary for replication means that both trained people (e.g. design engineers)
and capital goods production must be available in the economy. Hence the ability to repli-
cate not only affects the skill profile at a factory but also may lead to the establishment
of nev factories specialising in the production of capital goods. The knovledge for amelio-
ration may lead to fresh organisations not only within the innovating factary (e.g. estab-
lishment of an R + [ department) but also to new groups supplying a wvhole industry. In
terms of skills, the amelioration may require inputs from scientists - to sustain tlLis
over the longer term obviously means that the educational system will have to be adapted.}/
Amelioration o the technology can include, of course, more intensive use of local rav
materials as wvell as greater employment of domestic creative and technical skills. 1In this
sense, the secand phase places much heavier demands on the mobilisation, utilisation and

organisation of domestic resources.

3.1.3 Construction Efforts

These cover the building of production plants and the building of products and pro-
cesses. An economy possessing these capabiljties will draw ou a wider range of skills and
activities than in the preceding phases. The former activity (production plants) is 1irelv
to require the growth of engineering consultancy services as well as to call upon marketing
skills and the provision of financial support in vays hitherto unnecessary in the econcxy.
The latter (new products and processes) may require investments in basic R + D which bring
with them fresh institutional structures and quite possibly the development of new scien-
tific and technological ski*'s, A DC which has reached this phase in any sector or group
of sectors can genuinely be described as autonomous in technology. To be autcnomous does

not nezessarily mean that:

(i) the econamy is at the world frontier for all branches of the industry;
it may still be importing techmology in various areas but at least it
has the capacity to absorb and modify;

(ii) the economy is exporting technology - whether it does or does not do so
depends on factors additional to technical and organisatioral prowess;

(iii) the economy is itself ready to take global leadership in any branch of
the industry; whether or not this occurs is likewise a function of con-
ditions going beyond the technological.

1/ This point is discussed in the Latin American context by Katz, J., Cambio Tecnolégico.
- Desarrollo Econbmico y las Relaciones Intra y Extra Regionales 4c la America Latina,
Monografia de Trabajo no. 30 del Programa BID/CEPAL sobre Investigaciones en Temas
de Ciencia y Tecnologfa, Buenos Aires, Agosto de 1978, especially sub-section II.2,
pp. 11-1k,
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Movement from pbase (i) through to phase (iii) should not be treated as in any way a mecha-
aistic, autamatic or non-rerersible saift. Qualitative changes are involved which pose
significant choices that a country may or may not be prepared to take. Costs and risks are
likely to rise, relatively and absolutely, when an econamy attempts to str-.gthen its tech-
nological capabilities and attair. autonomy; and the issues concerning who bears the ccsts
and risks, and vho reaps the benefits of successful investments are st root political.
Certainly the accumulation of exgerience can serve to reduce some of the hazards, but it
cannot eliminate them entirely. Other countries toc will not be static, so even a carefully
planned policy is no guarantee that the investments of time, money and creative effort will
yield high rewards. Technological "forced marches” may give the impression that some of
the phases we have described can be juuped through concentrating resources in time and
space, yet the net results (assuming success) must be to create the capacity to raise pro-
ductivity, design plant and equipment, and construct and innovate new products and processes.
The matrix of productive activities ir a technologically autonomous econcmy is, therefore,
bound to be quite dense and to exhibit strong intersectoral linkages. The first of these
features means the existence of sufficient production range to meet requirements at haome;
and the second is ancther way of saying that, to be effective, the new activities must be
organically tied to the old. Where this is not so, the resources expended on them would be

a drein on the economy rather than a fountain of creative endeavour.

3.2 Technology Exports by DCs and International Co—operation

What determines the possibilities for technological exports by DCs and the forms these
might take? The possibilities for export ijepend on three conditions:

(i) Knowledge of market opportunities, on the part of DC buyers as well

as sellers;

(ii) Possession of some edge which gives the DC seller a competitive advan-
tage. This could be through supply of a technology not available fronm
other sources, through the offer of similar services at lower cost, or
because the supplier, the buyer or b.th are given preferential encourege-

ment to deal with each other rather than third parties;

(iii) Availability of the requisite support facili'.ies for international trans-

actions in technology.

These facilities, in turn, are of three differ-at corts. Firat, appropriate legal
procedures in buyer and seller countries which can allow intra-DC transactions to take place
in ways and under terme not inferior to those at the disposal nf 17 exporters. Second, the
active help of agents in financing, transport and product marketing. 7Third, domestic market
structures such that potential technology suppliers can treat export cpportunities as
adding to their total sales range rather than being made to choose between expanding exports

and maintaining damestic market shares.
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The form that JC technology exports will take (i.e. through DFI, turnkey sales, pro-

visicn of consultancy services, licensing, or training of local staff) will depend on:

i} What the technology is that is being exported ard the nature of
the edge which the exporter believes he possesses;

(ii) The reasor. for the export, that is, vhat the buyer and seller are

trying to cchieve;

(iii) What the seller is.

There is no need to belabour the point that, through national policies, DC governments
can promote technology export.l/ But vhat would be the domain for multilateral action?
“hat purpose would it seem to achieve? Which DCs would be interested and why? Wwhat mecha-

nisms cculd it employ?

The evidence presented in this paper shows that, at pr2sent, DF1 and technology exports
are taking piace through private enterprises and through the establishment of multinational
enterprises where DC governments are the driving force. The least which international, and
above al] intra-DC, co-rveration could aim for would be to improve the conditions for these
private and public transactions. Yet it is possitle tc go further on both the technical
and legal fronts. As long as DCs view their technological development as a matter for each
country separately, their prospects for pooling resources will not be great. But there are
thiee areas vhere resources could profitably be rooled. First, in some kinds of R + D vwhere

few, if any, DCs have yet entered the trading arena in a noticeable way. Second, in the

1/ A fascinating example of what has been achieved by a small IC through energetic govern-
ment policy is provided by New Zealand: "For more than 100 years New Zealand's vital
export earnings have come mostly from its agricultural products, butter, cheese, lamb
and wool, but nov great efforts are being made to promote & new type of export-
expertise,

An organisation called ENEX, formed exactly 10 years ago, has put millions of
dollars onto New Zealand's overseas earnings by pooling the country's resources of
skill and technical knowledge into a unique talent organisation.

It competes for contracts to design, plan and supervise any large-scale operetion
in Southeast Asia which calls for sophisticated expertise. Many are multi-million
dollar operations and would be well beyond the resources of one individual compeany.

Electricity planning projects, fish storage operations, hydroelectric schemes,
roads and bridges through difficult terrain, cement plants, flour and feed mills, All
have been planned and designed by New Zealanders as a result of contracts won through
ENEX.

It has a full-time staff continuously travelling throush Asia seeking out oppor-
tunities where New Zealand can utilise its talent, Membership of ENEX includes con-
sultants who investigate, Aesign, plar and supervise a prc!-:t, technicians who can
provide technical advice, contractors who can built it, and manuftacturers wvho can
supply equipment.

ENEX gives smaller companies an opportunity to participate in overseas contracts
and obtain experience working overseas which they would normally hav. no chance of
getting. A variety of contracts have been carried out in 17 countries., These range
from Korea and Thailand throvgh Nepal, Malaysia, a number of Pacific Island countries
to Afghanistan and Libya."

See "New Zealand Expertise Selling Well Abrnad”, Financial Times, 12 December 1978,
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zarxeting cof technology to ICs. Third, in monitoring the technological changes occurring

in ICs.l From the lega! perspective, in turn, three aspects of co-cperation arrear pro-

mising. First, harmonisetion of legislatior so as tc .._ourare South’/South trade in tech-

nology as e rositive-sum game. Second, adopticn of a common position aimed at augmenting '
the possibilities for exvorts of technology from DCs to ICs. Third, elaborstion of a new
irstitutional form which would extend beyond multirational corporations and become a Third

worid Corzoratiorn {TTC! whose furction would be to meet certain of the technology iequire-

ments ¢f all DCs. To see ihese options more clearly, let us look at the objectives of DC

co—cperatior for each of the domains identified.

Where the purpose is to praomcte DFI and technology exports through private enterprise
transactions, co-operative action should be c(irected at the following objectives: First,
the dissemination of Irnformation on the availa.ility, quality and price of DC technclogy,
on the one hand, and on the ir*erest and requirements of prospective buyers on the cother.
Second, elaboration of appropriate legal and institutional structures to ease the flow. A
financing organisation aimed at supplying credits for buyers and sellers, and offering
adequate insurance guarantees to cover DC tender bids in competition with ICs for turnkey
contracts, is an essentiel part of the "appropriate institutional structures”. While many
of the legal changes shouid be direc*ed at conditions governing DFI, the finance support
is critical if the technology exports are to receive meaningful encouragement. Third,
assistance in negotistion to ensure that DC techaology deals do not replicate the unfavour-
able features observed in IC - DC sales snd to seek maximum ir' ~nalisation and diffusion

of the technology in the recipient country.

To achieve these aims implies possession and use of technical knowleage, market
structure knovledge, financing knowledge, and legal knowledge. Part of the co-operation
would be achieved by performing catalytic :um brokerage functions, and part by establishiag
support activities. Evidently the help is best given through a multilateral agency, on &
ragional or multi-regional basis. Major initiatives along just these lines were takesn at
end-1978 in Latin America.?’

1/ For a brief reference to this possibility, see UNCIAD, Technological Transformatiown of

the Third World: Issues for Action in the 1980s, Document TT/9, April 1978.

2/ "The Instituto para la Integracién de America Latina (INTAL), the Inter-American

Development bank's economic integration agency headquartered in Buenos Aires, is
lauiching a newv advisory service for Latin-American-owned companies seeking to enter
Joint ventures or technology transfer agreements with other firms in the region. The
programme, wvhich is geared towards small and medium-sized firms, is an ambitious
attempt to provide locally-owned firms with the basic economic, legal and business
information they need to undertake a successful cross-border venture. While majority
foreign-owned companies may not avail themselves of the programme, their minority-held
affiliates, licensees and distributors may - thus opening an interesting new avenue

of information and consultation that could expand their business hori:zons.

The new scheme, called the Servicic Latinoamericano de Cooperacién Empresarial
(SEC), has been set up to act as & sort of marriage broker for firms in one Latin
Auerican country seeking to collaborate with firms in a.other conntry. The collabo-
ration could tauke ‘he form of a Joint ventures, transfer of technology agreement,
export-import agresment, joint distributioca agreement, R + D programmes, jJoint develop-
ment of designs or trademarks, industrial complementation or joint investment planning.
The SEC programme will also aid firms that wish to make direct investments in other
Latin American nations.
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It Is possitle to cenceive ¢of initiatives beirng taker in other parts of the developing
world ancd then gradually trirging the various organisations together to facilitate cross-
regiocrnal contacts. Latir America has a long history of efforts at regional integraticn
repeatedly thwarted bty external forces, today in the share of tne TNCs, linked to domestic
oligarchic groups, and that history provides a base on which initiatives of this tyre can
build. Elsewhere in the developing world the terrain is as yet not so fertile and it may
well be that all thet can reelistically he sought at present is to begin the linkagey rro-
cess arong sub-regional se*s (e.g. ASEAL) and perhaps spread from there. In principle,
however, any such scheme ought to cualify for backing through the UN system both for pro-
visien of finance and tecnnical experti.:. The organisation should be on a nonprofit-

—aking basis.

SEC offers services on several levels, depending on the degree of interest of the
inquiring firm. The ground level is an information service under which subscribing
companies may obtein - through personal consultation or by written, telephoned or
telexed inquiry - a rundown on companies in the region, economic data or investment
legislation. Typical inquiries might include the names and addresses of firms in a
particular industry, their financial standing, information on prices or buyers, general
econamic background or. a specific country, copies of laws or regulsations, and inter-
pretations of such laws and their application.

Companies that subscribe to this basic service receive thre~ specialised publi-
cetions, in Spanish, that are also available by separate subscription:

- Boletin sobre Inversiones y Empresas Latinoamericanas (BIEL}, a monthly
bulletin of economic news and commentary regarding foreign investment,
transfer of technology and Jjoint ventures in Latin America.

- Boletfn de Informacién Legal (BILE), a monthly %ulletin containing summa-
ries and news of economic legislation in the region.

- Coleccidn Textos Legales, & loose-leaf publication that includes legal
texts and administrative rulings, updated semiannually. One volume of
the series deals with foreign invesiment regulations and the other with
transfer of technology.

For firms that wish to go a step further, SEC will draw up reports on co-operation
possibilities in various Latin American countries. The information, gathered by SEC's
network of correspondents throughout the region, would include a review of the leading
firms in the sector, principal markets, industry innovations, e preliminary market study
and the legal climate for Joint ventures in the selected countries. SEC will tailor the
information to the requirements of the client.

In addition, SEC will circulate requests from companies that need capital or tech-
nology and wiil 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 newly 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 was instrumental in organising the joint Argentina-Bolivian
pesticides project (BL '78, p. 170) and aided a Mexican firm seeking joint-venture
prospects in Ancom.

SEC does not wish to compete with private consultants but wants to provide a ser:
vice for companies that do not have ready access to other sour-es of information on
international investment., Because it is a nonprofit organisation, its fees are set to
cover only its actual costs, making it accessible to smaller firms. Tn this respect,
it is similar to the EEC's Business Cc-operation Center, which matches requests and
offers for co-operation among small &nd medium-sized Furopean concerns to help them
take advantage of the Common Market. SEC's scope is broader, however, becsuse it alsc
provides legal and economic information.

If the programme is successful, it could have a positive effect on the region's
climate for international investment over the long term. One of SEC's prime goals is
vo help locally-owned firms break out of the confines of their domestic market - in a
sense, encouraging them to Latinamericanise their husiness perspective. The partici-
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The rationale for intra-DC co-operation in the creation of multinational enterprises

is clear. The organisaticns seek simultaneouvsly to:

(1) pool resources, including investment capital and technological krowledge;

(ii) capture part of the benefits available through operating in certain

markets as a concentrated rather than fragmente. force;

(iii) distribute those benefits through the mechanisms of the enterprise

rather than via fiscal and commercial policies;

(iv) influence industrial location directly.

Here, too, Latin American experience is richer than that of other parts of the deve-
loping world and several examples of these enterprises are to be found in the cnutinent.l/
This type of co-operation differs from the other in that public and not private capital is
involved; there is a specific attempt to create entities which will impinge on market
structure in several countries; and the investment-technology complemeatarity is woiked
into the fabric of the new corporaticn  Relatively little can be done here other than pro-

viding various sorts of technical assistance to snooth the process.

Co-operative work on technological development, which could lead to substantial ex-
change of technology among DCs though perhaps along corporate chennels different from those
so far employed, ought to be direcied at two ends. First, industrial technologies relevant
to the needs and resource availabilities of the DCs. Second, monitoring of technological
progress in the ICs which might affect the future industrialisation prospects of DCs. The
former aim would be to provi‘e technologies unavailable either from ICs or from within the
private sector of DC themselves, thus crea*ing original additions to the stock of techno-
logical assets at the disposal of DCs. The latter is potentially of enormous irportance

since it could yield data on:

(i) advances in IC technology likely to alter drastically the international

division of labour and market structure in future;

pation of more Latin American firms in this transnational movement would help remove
the barriers multinational companies face vhen dcing business across borders and
perhaps even produce a more equitable treatment of investment throughout the region.”

Business Latin America, 20 December 1978, p. LOT7.

Also, an information office, Red de Informacién Tecnolégica lLatinamericana (Ritla) has
been recently set up by CELA aiming at identifying, evaluating, selecting, adopting
and systematising technolngies in accordance primarily with the requirements of the
countries of Latin America. See Comercio Exterior, Vol. 28, no. 9, September 1978 and
Kotac Sobre la Econom{a y el Desarrollo de América Latina, nos. 293/294, May 1979.

1/ This should not be taken to nean that no major initiatives have been taken elsevhere.

- A sumrary of the situation as of mid-1975 is to be found in three excellent studies
prepared for UNCTAD and published in October of that year, Tiey are: Ukigbo, P.N.C.,
Joint Ventures Among African Countries, TD/B/AC.19/R.3; Shihata, I.F.I., Joint Ven-
tureu Among Arab Countries, TD/B/AT.19/R.5; eand Dr. Agrawal, R.G., Joint Ventures
Among Developing Asian Countries, TD/B/AC.19/R.7T.
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(i1} rew ways in which ICs might want to utilise mineral and other natural

resources of DCs or of the plenet and itc atmosphere as a vhole;

{i1i) possitle changes in the economic, and thus political, signiticance of

different DCs to the stretegic aims of ICs.

Soth aims, if realised, should be in the nature of public goods to the DCs as a whole:
to ensure their optimal provisicn, the most appropriate legal cum institutional setting
might be the creation of a Third World Corporation for Advances in Technology which would
treat the technologiceal Informatior generated in the course of its activities as s Common
Property Resources for all DCs. Some notion of what is involved can be found in the pro-
posals for establishing a similar corporation to harness the resources of the sea ani the
sea-bed, repeatedly voiced in the various conferences durinz the past decade on the Law of
the Sea. Those proposals have met fierce opposition steeming mainly from the delegations
of the most powerful ICs, whose corporations (particularly the mining ones) see a new entity
of this type as a potential threat to the strenglehold they hope to tigh:en around marine
resources. f solidarity among DCs in the technological field is to be anything mcre than
an expression of verbal piety, similar resistance should not come from the more advenced

of the DCs who would, for some time, have to contribute more to the cammon pool.

The objectives of co-operation in the legal setting would again be twofold, viz., the
fashioning of instruments, including preferential arrangements, relevant to the situation
wvhich the flows of intre-DC DFI and technology are in, and compatible across ccuntries; and
the elahoration of common positions decigned to make Lhe international setting as a whole
more responsive to LC needs. Such efforts follow the lines of many discussions during the

1970s and do not call for further comment.

3.3 Conclusions

We have identified the possible dumains and objectives of co-operation amonz DCs aimed
at promoting DFI and exports of technolegy. But adequate identification is no guerantee
of adequate implementatioan. The fact that certain sorts of co-operation offer s strong a
priori case of advantages for all does not mean that all will in fact be prepareé tc co-
operate., Our empitical evidence shows that the number of DCs currently involved in signi-
*icant DFI and/or exports of technology is still relatively small, that they are all lo-
cated in Latin America or Asia, that they are all in the set of D(s heving the highest
ratios of industry to GDP and of manufectured exports to total merciiandise exports, that

they vary enormously along such axes as population md GNP per cepita, and that their poli-

cies towards the industrial cector and its involvement in export trade differ substantially.l’

The politico-economic perspectives and objectives of this dominsnt set cover a wide range,

Of the countries considered in these notes we find that the industry/iDP ratio in 1976
varied from 23% for India to %1% for Argentina, the proportion of manufactured expor:.s
to total exports went from 17% in the Philippires to 97% for Hong Kong (1975 data)
while GNP per capita in Argentina was at least 10 times the Indian figure.

1=
~
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froz Taiwan and Hong Xong whose politics! status in the next decade is closely tounc up with
the future policies o the People’s Republic of Chira. to India and EBrazil who may ste

their roles in terms of a regional context, to the Revublic of Forea, the fastest grever
of all with a well integrated and concentrated state /big industry power complex tut whcse
geopolitical objectives are not easy tc discern. What are the prospects that such a grcup
would te prepared to co-operate among themselves rather thar follow their own taths? Vhet

are the prospects that they would be prepared to share their knoviedse with other DCs?

The variety of co-operation possibilities already signalled (the "domains"” of the rre-
ceding paragraphs) suggest that co-operation might be easier in those areas where the
emphasis is on private flows rather than public contritutions. In other words, permissive
changes brought about through co-operative action (e.g. legislative amendments) might be
guite feasible since they tould create opportunities which the enterprises invclved would
be free to use or not according to their circumstances. Competition smong the firns might
very well increase (though we have as yet no evidence the likelikood is that competition
among DC exporters in this field is not intense) but et the same time the total set of
opportunities would also expand. By the same tcken, establishment of an irstitutiorn through
vhich information on all aspec*s of private transactions could be handled would also facili-
tate equiteble arrangements as far as izpori’ng firms are concerned. Put another way, UCs
with fewer technological resources would bernefit {rcm the presence of au internaticnal
institution assisting them to find aeppropriate technology and irmport it under reasonable

conditions.

Where co-cperation involves public resources (financiel and otherwise), the risk of a
more reticent reaction by the larger DCs is enhanced. There are two dimensions to the
problem: one is that they may prefer to compete with each osther, or link with the leading
ICs, rather than share complementary skills; the other is that, even if they did share,
they might not be ready to offer the results to less advanced DCs., Until nowv the leading

tin American countries have demonstrated a mixture cf co-cperetion and competition among
themselves, with responses changing according to countries and 1ssues. Though there is
little evidence on other parts of the developing world we might expect that, there too,
a pragmatic, case-by-case approach would predominate. Some sharing to weaker countries is
found in the Latin American experience and assistance to 3imilar countries elsewhere

ought to be possibl .

The keyriote of technology policies among DCs has to be promotion and protection. What
has been said in this paper shows tha: there is nov enough of & hase on which to build. For
the technologies alreadv available witnin the developing world we need institutional mecha-

nisms which handle:

(i) the provision of technical information, classified by item, supplier,

quality anc possible cost;

(ii) identification of potential userr and the essential brokerage between

gellers and dbuyers;
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estabtlishrient cof the vital suppourt activities ~overing consulting
engineering, international trading companies and financial assis-
tance, the last including credit arrangements for buyers and sellers

rlus provision of insurances and financial guarantees;

(iv) purchasing behaviocur of international organisations and governments
which cen offer valuable markels to suppliers, particularly when *he

latter are medium end small firms;

(v) the negotiation and elaboration of nev legal arrangements capable of
adapting concepts and practice to the requirements of DC exporting
cossibilities;

(vi) foriulation of preferential systems designed to give DC exporters

genuine opportunities in IC markets and, most importantly, to stimulate

the growth of intra-DC trade in technology;

(vii) co-operative efforts by DCs to harness their technclogical resources
towards the Joint production and maximum use of technologies appropriate
to their needs and resources and to monitor the technological dev=lop-

ments in the ICs.

The institutions which might accomplish these tasks are the following. First, an
International Technology Brokerage Organisation which should be set up and be responsible
for functions (i), (iij, (v) and (vi). Sezond, an Agency for Technology Financing, Insu-
rance and Trading which would be directly responsible for item (iii) above and would conduct
negotiations with relevant international agencies, such as the "Jnited Naticnsl Development
Programme (UNDP) and IBRD, who make substantial use of technology suppliers of various
kinds, and would seek to encourage and direct government purchasing behaviour towards DC
suppliers. Third, a Third World Corporation for Advances in Technology which would be
responsible .or function (vii), would be financed, staffed and controlled by DCs and their
nationals, and would have special legal status in all countries where it operates. It
would, therefore, be a genuine transnational corporation established and operated by and

for the DCs.

The specific financial and legal detasils of the establishment and cperation of these
nes organisations are the proper subject of international negotiations. A successful out-
come to such deliberations during UNIDC's Third General Conference in New Delhi would
r-oresent a decisive contribution to the technological advance of the DCs in the coming

decade.
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I. Irtroduction

Thie poper presents a preliminary attempt %e describe and assess the emergeace of
domes*ic enterprises in the Third World as evporters of capi*al and technclogzy. The
evidence, wl..ile scattered and incomplete, rcints {0 a clear “rend: the more industrialized
of the developing countries have experienced a considerable zeasure of technological pro-
gress in recent years, and have now developed the capatility to generate and transfer a
large raige of industrial technologies. This has important implications for policies
concerning technological development and transfer in developing countries. It also has
rajor implications for conventional theories dealing wjth the role of develcping countries
in the internmational division of innovative effort and industrial skills and their

subsequent long-term comparative advantage in trade and productiom.

The copious literature on the economics of technological innovation and diffusionsb!
and on technology transfers to, and its absorption by developing countries 2 has ignored
the generation of technology by indigencus enterprises in poorer countries; the few
exceptions will be notei later, The literature has, therefore, failed to recognize a
numbe - of significant changes which have occurred in recent years and which may be

sumnarised as follows:

(i) A significant amount of technological change is taking tlace in the modern
industrial sectors of devéloping countries, particularly in those with relatively long
experience of manufacturing and with broad-based capital-goods sectors. Such *change’
is defined broadly. It encompasses increases in productivity and efficiency from simple
learning by doing (which is entirely erpected), advances in the capability to completely
appraise, design, construct and manage complex and advanced industrial processes (wnich
i8 less so), and a manifestation of the ability to adapt, change, improve and extend
these technologies (which is uneypected). Developing countries are, in other words,

increasingly able to assimilate, imitate and innovate in areas of medium to high technology.

(ii) The nature of technological change in developing countries is very different
fror that in industrialized countries. The skills and needs on which it is based guide
and constrict its progress: but it is progress, and it calls for skiils and resources
which are not ncimally attributed to developing countries. The nature of this progress
is discussed below.

(1i1) Such progress has ensabled a number of countries to emerge as oxporters of
technology in several forme and to diverse areas. This 'revecled comparative advantage!

of developing countries calls for a rethinking of some modern trade “heories which assign

_1/ Recant summaries and dir,cusnigns of the literature may be found in David (1975)
Preeman (1974), Johneon (197%), Mansfield (1968}, Parker (1774), and Rosenberg z1976).

2/ 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 ral. (1978).
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an importer's role to them in skill ani technology-intensive industries. It is not
general requirecents of skills and technology which increasingly determine comparative
advantage between industrialized and developing countries, but particular forms of skili
and technology, based on speficic investments ir 7 + D, organization and marketing, within
industries (regardless of whether they are *high' or 'low' technology in conventional
terms) thai decide such advantage.

(iv) The basis of corparative advantage in technology exports b, developing
countries is threefold: <the low cost of nighly sk1led manpower; the suitability of the
technology to conditions in developing countries; and the 'unpackaged! nature of

technology sales.

(v) Technological progress occurs within both indigenous an? foreign firms in
developing countries (this paper is concemed only with the former), but it is likely that
the nature and strength of links with firms abroad negatively affects the speed, depth,
and eryternal benefits of such progress in indigenous enterprises. TNCs may be very
effective agents of transmitting modern technology to developing countries, but strong
ties with them (in the form of ownership and control) or a total technological dependence
on them (in the form of continuous and passive licensing) can reduce the capability of
indigenous enterprises to assimilate, improve and export certain forms of technology.

It follows from this reasoning that developing countries should exercise greater
selectivity and restriction in buying foreign technology than most of them do. This
prescription, for partinlly 'delinking' domestic from foreign technology, especially
in capital goods rinufacture, is based on the need to protect investments in ne~

inherently risky and costly activiti-s in information creation.
I1. The Evidence

Technology can be transmitted across countries through a large variety of channels,
ranging from of icial technical aid, migration, scientific communication and erports
of equipment to licensing, direct investment, turnkey projects, training and consultancy

services. This paper is concerned with technology exports by indigenous enterprises

in response to market forces, and with technology in the sense of adding directly to the

industrial capabilities of the host economy 1. It concentrates on the following five
forms of technology exports: setting up of entire production systems (tumkey projects);
engineering consultancy for manufacturing industry; licensing of know-how and ma.nagerial/
technical services; direct investment; and training schemes. Exports of capital
equipment, though growing in significance and sophistication, are excluded from this
discussion, as are government ventures undertaken on a cooperative or technical assistance

basis with other governments, outside the market framework.

l/ Technology exports are also growing in the field of civil engineering, benking,
tourism, but these are not considered here.
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The bulk of information used in this aper is on India, and it comes from periodicals
rather than from academic studies. The main sources are the official weekly news bullet:.
of the government on trad~, Economic anc Coxmercial News (New Delhi) and the official
periodicals on the public sector, Lok Udyog; these are not referred to in detail because
of the frequence with which they have been used. Jha (forthcowing) provided invaluable

background on Indian technological development in the pubiic sector. For other countries,
sources are published articles and newspaper reports, references to whi-~h are given
individually.

a) Tumkey Prejects: The sale of turmkey projects by local enterorises in developing

countries has grown impressively in recent years. The main exporters of complete industrial
plants seem to be India, Argentina, Brazil and Kexico. Their relative importance is
impossible to gauge with precision because of the lack of data, but the evidence at hand
suggests that India is ‘he most important, with Argentina some way, and the others much
further, behind in terms of the number, range and sophistication of exports involved.

Indian exports of plants in relatively simple industries like textiles, sugar
processing and cement have been common for some time now. .ecent years have, however,
witnessed the export of complete plants in sophisticated activities like large-scale
electrical generation ! ; complete automatic telephone exchanges ~; electrical transmission
equipment; pharmaceutical plants; fertilizer plants; oil transmission, bler 'ing and
electronic control systems; steel plants (came of these were subcontracted to India by the
USSR); machine tool factorijes; assembly of light two-wheelers; and several other types of
manufacturing plants. Both public and private sector firmms are active, but the fcrmer

seem to predominate in the theavy®' end of the business.

The development of turnkey activity by Indian firms has been the next logical step
from the export of individual items of capital equipment in those industries where the
complexity of new manvfacturing 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 designs, makes and starts up the entire plant - clearly, the skill and
technology required are far more advanced than the manufacture and export of individual
items of equipment. 3

Y Bnarac Heavy Electricals Limited (BHEL), a public secior undertaking, is setting up
nerating capacity of 544 MW in New Zealand, a 2 x 120 MW thermal station in Libya
for about $150 M., the largest Libyan contract for generztion a.wardec.), pover

generation and distribution facilities worth 874 million in South Arabia, and so or.
It has the capability to execute complete hydro, thermal and even nuclear power plants,
an/. all it. contracts have been won in open tenders against established TNCs. See

Lok Udyog, Oct. 1977 and Raferty (1977).

y Indian Telephone Industries (I'I‘I), a public sector firm, has recently won many export
orders, including one for two automatic exchanges in Surinam. It is now about to design
and manufacture electronic exchanges (PABX + PAX) and sophisticated defense coumunica-
tion equipment.

}/ The export of sophisticated capital goods, based on local design, by indigenous enter—
prises of developing countries is itrelf a remarkable phenomenon which requires
empirical and theoretical analysis, though this par-r cannot discuss it in any detail.
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Argentina has been eyporting turnkey plant in meat refrigeration, fruit processing,
cotton oil extracting, shipy=rds and baking facilinesl/, while Brazil and Mexico have
been exporting turnkey plants for steel maXki « Much of their export has taken place
within Latin America, but the Brazilian firm Cia. Vale do Rio Doce is setting vp a steel
plan' as far away as Egypt.

On the evidence available, other developing countries seem to lave little or no
exports of turnkey plantZ. Countries like Taiwan, South ¥Xorea, nong Kong and Singzpore,
which have grown rapidly by exporting labour-intensive oroducts rather than domestically-
designed capital goods, do have a comparaiive advantage in te..mology in the manufacture
of these labour-intensive products. They exploit this advantage .aainly by means of direct
investment (see below), since they lack the i..d.genous capital-goods production base on
which to build up technology for the design and construction of complete factories (as they
develop capital goods production, however, there is little doubt that they will enter this
area with the same dynamisr that they have exhibited elsewhere).

b) Engineering Consultancy: The growth of the size, complexity and specifi ty of

a large number of industrial processes hzs made them *comusultancy — intensive®: these
include steel, non—-ferrous metals, power generations, mining and the continuous-process

5/ Consultants are

industries like oil, petrochemicals, chemicals, paper, and others.
essential to the evaluation, design, comissioning ind construction of a large number
of industries: in a sense they embody the 'pure® technclogy oi setting up modern
industry, choosing the technique of production, buying the capital goods and overseeing

the construction.

A number of indigenous engineering consultants from developing coustries are exporting
their services. As the growth of consultancy skills is organically linked to experience
of building capital goods and 3¢ tting up plants, the same countries that sxport turmkey
technology also leaa in exporting consultancy technology. India, with over a hu.dred
consultancy enterpri~s, has the widest range of such services, since it possesses ihe
experience, not only of operating particuiar industries (which gives riee to consultancy
specialized in those technologies), but also of constructing a wide range of investment
goods (which gives rise to experience of a family of related tachnologies). Mexico, Brazil
and Argentinc follow with a more limited range of sarvices.

1/ Katz and Ablin (1977), p. 10-11. About 20 instances of turnkey sales have been
recorded,

Diaz~Alejandro (1977) and information provided privately.

Countries like Spain and Israe) undoubtedly do, but are now advanced enough to be
comtsd as industrialized nations. (On Spain, see More (1975). Countries like

S. Korea are very active in turnkey jobs in civil ccontruction: sce the Financial
Times, 14 March, 1978, p. 20.

4/ This section draws on the excellent paper by Roberts (1973).

A S
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Concultancy firme fror India active abroad iiclude large private companizs like Dastur
and Co. (exporting consultancy for iron and steel to several develop.-.g and industrialized
sountries), Dalals (chemical technolog), Industriul Development Consultants (general
ccn:vulting), nd Tata Consult: 1g Engineers (thermal power technology)l{ as well as several
public sector consulting and manufac®uring enterprises: HMT in machine tools; ITI in
telecomrmmications; National Industrial Development Corporation, NIDC, in chemicals,
diesel engine plants, machine tools, pumps, food processing, mining machinery, textiles,
paper and industrial planning and forecasting, selling to developed as well as developing
countries~ ; Engineers India Ltd., in fertilizer, petroleum and chemical industries,
singly and in collaboration with T™Cs (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., MECON, in metall rgical
technology, which is providing services to several foreign enterprises, inciuding Altos
Romos de Mexico, itself a technology exporter, Apart from manufacturing, Indian consulting
firms 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 well-known independent consulting firm, Bufete Industrial, for general
industrial services, as well as a public sector firm, PEMEX, specialising in petroleum
tachnology. The Brazilian state-uwned PETROBRAS also sells petroleum technology; its
SONDOTECNICA sells general consulting services., There are other consulting organizations
of indigenous origin in countries like Argentina exporting manutacturing lmow-how, but
lack of data prevents the citing of specific examples (Diaz-Alejandro (1977} mentions
Argentinian consulting firms, along with Mexican and Brazilian ones, as operating abroad
in Latin America).

In general, therefore, India seems to lead in the field of exportins engineering-
consultancy. Its firms span an enormous range c. technologies and serve an impressive
collection of countries, including some developed ones like Italy, West Germany, Hungary
or the U.K.; they subcontract from established TNCs certain jobs they can perform rore
cheaply; and they serre as vehicle. fcr exporting know-how and capital goods developed
and produced in india.

e) Licensing and Other Services: There is little evidence on the sale of patents

and trademarks abroad by developing countries. It is possible that some industrial
processes developed by local enterprises in developing ccuiiries have been sold as such
to other countries in returm for fees or royalties, but the incidence of thie seems to
be rather low. The sale of brand-names must, for obvious raasons, be even more limited.

The reason for this may lie in the nature of developing countries' comparative
advantage. The techrn~logy that these export is the result not of major innovations in

1/ ECN, 3 April, 1976, and information supplied privately.

2/ ibid., 19 June, 1976. Roberts (1973) notes that NIDC "offers services to a wide range '
of induatries 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 (tbough this may change as their improvement become more distinet).

As for the export o~ managerial and technical services (the transfer of disembodied
know-how), there is some evidence that this is taking place on a growing scalell Managerial
services are exported by hctel chains from India, for instance, while HMT his recently
agreed to send 1,500 technicians to Lioya to help operate a machine tool factory. Indian
Railways has provided technicians to a number of countries in Africa, while Indian steel
companies have provided persomnel to Iran. It is very likely that similar exports take
place within Latin America.

d) Direct Investment: This is one aspect of technology exports bty developing

countries - "Third World THCs" - which has attracted some attention in recent work-
Some data on direct investments by developing coumtries - but, especially for Asia, Pather
incomplete - are presented in the statistical appendix.

Table 7 in the appendix shows Latin American parent companies and affiliates in the
region in 1976. Argentina seems to lead the field in Latin America in terms of the number
of affiliates abroad (69), though the figures do not Lifferentiate between investments
made abroad by indigenous enterprises and by affiliates of TNCs. Colombia, Mexico, Brazil
and Perw also have 15 or more foreign affiliates. The ma:n recipient of foreigi investment,
by number of affiliates, is Ecuador, followed at a considerable distance by Brazil.
Appendix Table ¢ shows stocks of foreign investment by Latin American T™NCs, The main
recipients by value of intra-regional investment are Birazil, (nlombia and Ecuador. The
role of tay havens like Panama and Netherlands Antilles is curious: they seem to export
enormous sums of capital,mainly 1o Brazil, but this is clearly simply a channelling of
funds through them by enterprises from developed countries. The Latin American firms that
go transmaticnal seem to specialize in consumer prciucts requiring low- to medium-level
technology, like electrical products, food products and metel products.

In Asia, (Table 3), Hong Kang seems to be the major investor abroad, and Indonesia
the major recipient of Third World capital. The Philippines, Singapore and South Korea
also invest in excess of $100 m. each abroad - again, the precise final origin of ths
investments is not discernible., Part of these may be from TNCs from developed countries,
but part of them are clearly from local enterprises: Hong Kong textile firms have, for

1/ vside the enterpri . framework, of course, such technology is being 'exported’
on a marsive scale by migration.

2/ See Diaz-A'sjandro 51977; on Latin America, Lecraw (1977) on Indian fimms in
Thailand, and Wells(1977) on the internationalization of firms from developing
countries in general. The U.N. Centre on T™NCs (1978) has collected some data
on direct investment flows between developing countries, which are reproduced
in an Appendix to this paper.
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instance, gone to other countries to enlarge their access to Europe under the General

Scheme of Preferences (which allecates quotas by country). A large number of Singapore
firms operate in Malaysia to serve the local Chinese community by making noodles and pickles,
as well as operating small engineering works and textile factories. ! Some Korean firms
have even applied to Portugal for permission to set up an electronics plant there. 2

As with Latin American Pimms, these transnationals seem to specialize in small-scale

ojerations using well-diffused technology.

India is not a major direct investor in terms of the value of its capital abroad,
though Table 3 understates its activity because it erycludes Indian investments in Malaysia,
its major host comtry. India had, by mid-1976, 134 direct investments abroad, of which
€4 were already in operation and the rest were under construction. The largest number (36)
were in Malaysia; the rest were scattered through Asia, Africa and even some in developed
countries (for oil engines, hardboard, asbestos, cement and magnetic wires). There is
apparently also a wholly-owned HAMT assembly plant for machine tools in Luyembourg, 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 equipment and machinery from
India™. The former r2quirement may account for the apparently small value of flows of

capital from India.

The industries in which Indian private sector investments are made abroad range from
relatively simple ones like textiles, flour mills, soft drinks, foundries and tanneries,
to relatively complex ones like integrated palm oil extraction, steel products, paper
products, diesel engines, pharma.suticals, rubber products, light elecirical equipment,
auto components and so on: the technolagy used is "mature”™ end the scale of operations
generally small. The public sector firm IMT khis also entered into joint venture agreements
abroad io produce various types of machine tools abroad; the most recent instance being
an agreement with the Kenyan Industrial .nd Cor.iercial Development COrporationy. It will
not be at all surprising that other large public firms, now involved in exporting products,
technology and persomnnel, also get involved in equity participation abroad. This would
represant the entry of "Third World TNCs" into a distinctly higher level of skills and
technology.

The tendency so far his been, as represented by Wells (1977, and Lecraw (1977), to
regard Third World TNCs as specialising in *mature’ or 'low' technology, small-scale
production and 'low' marketing (i.e. little product-differentation, competition by prices
rather than by advertising) activities. While this is true of the majority of cases,

1/ See lall (forthcoming)
_2/' Infermation supplied privately.

}/ Large business houses in India are pressing for a relaxation of this restriction,
in view of their growing technological capability and the country's large foreign
exchange reserves. See Economic and Political Weekly, 'Indic. as Capital Exporter?, ,
17 Dec. 1977, p. 2078-80. |

4/ Reported in The Financial Times, 14 July 1978, p. 4.
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there 1s a risk of associzting these enterprises too generally with rather low levels of
skills, sirple products ani out-dated technology. The technology used is certainly
*nature' in almost all cases, but the levels of complexity and skill involved in manu-
facturing operations may be quite high. Purthermore, some Third World TNSs are starting
to enter capital goods industries where extremely compler techniques, large scales and
the ability to keep pace with innovation, are required. There are liritations to their
present capabilities, as will be noted below, but these should be more clearly defined
than they are at present, and they will change over time.

e) Training Programmes: The only information available on technology transfers by

training schemes comes from India, where a large variety of activities is vnder way by
private and public enterprises to help other developing countries. One of two training
centres in Singapore is run by Tata's, a private enterprise. The government-owned Central
Machine Tools has helped to set up a meta. working research institute in Iran as well as
providing training facilities for Iranian engineers in India. The National Industrial
Development Corporation is setting up industrial estates ir Guyana; it is equipping

a Technical Training 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 »n industrial estate to service a machine tool factory
in Iran. Besides this, there is a constant eichange of personnel between enterprises and

technology institutions of India and other developing countries,

The erport of know-how to set up training centres is the provision of technology to
ahsorb techn..logy: 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 some form of tezhnology.
There are, however, noteworthy differences 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 techrology for the manufacture of consumer goods, mainly in the form of direct
investment. (b) Large eacnomies which have followed protectionist import-substitution
policies but liberal policies on direct investment by TNCe (the big Latin American countrias)
export technology by means of direct investment in sectors where local industry flourishes
(Argentina being outstanding by virtue of the strength of its indigenous enterprise), but
not in those high-skill areas where TNCs are predominant. They export relatively little
technology in complex and high-skill industries by turmkey jobe or consultancy - the main
exceptions are complex industries where the state has played an active manufacturing rols.
{e) Tndia, with highly protectionist policies towards imports of goods, technology and
foreign investment, combined with a heavy emphasis on the development of local enterprise
and domestic science and technclogy, seems to be in a category of its own. It exports
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low to medium ‘' :chnology, for the marnufacture of consumer, intermediate and light capital
goods, by means of direct investment (tnough lack of foreign exchange has kept this channel
constricisd till recently); it also exports technology of much greater complexity and
skill, often in direct competition with established TNCs, by means of turnkey projects ~nd

consultancy services.

It may be noted that in mest cases technology exports have grown to complement exports
of manufactured products. For products of relatively simple technology, technology has
generally been exported by means of direct investment, often in collaboration with local
importers, to forestall threats to established markets M As products move up the skill/
technology scale, technology exports occur more to promote sales of producer goods than %o
prote:t established markcts for consumer goods. In some cases, however, where a great deal
of broad industrial expertise has been built up (Dastur's of India), technology sales may
be unrelated to sales of products from the hcae country, and may even displace them if the f
technology upplier sources i.f purchases on a world-wide basis (i.e., the experience
accurmlated through indigenous industrialization may be saleaule, even if the final product

is not).

Since nearly all technology exports by developing countries have been based on 'minort
or imitative technological activity, the initial input oi technology has had to come from
the industrialized countries. For foreign-owned or controlled enterprises, this has
generally come in the form of direct tran.fers of designs, capital goods, patents and lnow-
how from their parent companies. For locally-owned or controlled enterprises (including
*joint ventures! with equal participation by foreign and local enterprises) the input has
come in the form of licensing (with the technology supplier actively assisting in the
initial transfer) or imitation (with the local enterprise 'going it alone?)Y . This
section is only concerned with locally-controlled enterprises: and here the role of
licensing and foreign technology transfer has, at least till now, been much more significant
than that of imitation. Once the initial transfer of licensed technology has teken 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
complexity, novelty and market-orientation of the technology exported, are considared in
more detail below. At this point it may only be suggested that two ‘actors seem equally
crucial in building up technology exports - the initial transfer frem abroad (usually by
licensing or joint ventures) and the subsequent assimilation and adactation. Civen these,

the competiiive edge of developing country enterprises lies in the much lower cost of their
skilled manpower which can effect technology transfer to other Third World countries.

1/ See Lecraw (1977) and wells (1977).

y For the process of technology assimilation by Japan in the pre-Second War perind,
and the interplay between importation, adaptation and (suosequently) innovation see
wecTap (1978).
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However, the more process of importing technology, without the technological base to
assimilate it, will not lead to luocal technological development; and local technological
effort, without a measure of foreign input, may be wasteful and unproductive. The correct
policy balance will be discussed in the final sectiom.

IT7I. The Nature of Developing Countries' Technological
Capabilities

This section provides some tentative explanations 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 made of technological change within
the enterprises that develop from being technology importers to being exporters. Clearly,
technology exportsare only the tip of the iceberg of innovative activity that is taking
place in newly industrialising countries. Given the evidence available, however, and the
relative paucity of studies of innovation in developing countries 1, we must perforce

rely on casual empiricism and ad hoc theorizing.

There are severe problems inherent in the measurement and precise definition of
chnological change, which have been amply discussed in the literature~;, and which are not
relevant to the purpose in hand. Taking the evidence on technology exports as valid proof
of a great deal of successful technological activity, what we are concerned with here is:
how 'innovative' is this activity? What skills and other inputs does it require? What
determines its pace?

Developing countries are clearly imitators and adapters of technology, not major
irnovators, and even as imitators they have been among the laggards rather than leaders.
This does not, however, imply that tachnical progress does not take place among the
laggards. On the contrary, there are, given the initial foreign impetus in the form of
new techniques, several types of change that occur, which can be represented by various
types of'learning' processes, 'These may be grouped into elementary, intermediate and
advanced stages, each with two sub—-categories.

1. Elementary: a. Simple 'learmning by doing', whereby an imported technology is unchanged,
but its utilization is made more efficient simply through the experience of workers.

b. 'Learning by adapting', whereby small changes are made within a plant to a given
technology by shap-floor technicians, managers and engineers, to raise productivity within
a given technology, or to adapt the product to particular needs. Both types of elementary
learning may occur, given a certain level of skills, in every sort of industrial wtivity}/,

1/ The major exceptions sre Jha (forthcoming) and Katz (various).
3/ See Mansfield (1968) and David (1975).

}/ The saccnd sort of 'elementary' leamming may also require a great deal of
technologically directed activity (as Katz (various) has noted), in contrast to
simple *leaming by doing' which oocurs almost naturally with the accretion of
experience. It is termed 'elementary' only because it takes place within the
given context of an imported technology and doea not cover the design of the '
technology itoelf.
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regardliess of foreign or local ownership.

2. Intermediate: a. ‘'Learning by design', whereby imported equipment and processes are
replicated, and knowledge is gained by design engineers and capital-equipment manufacturers

of industrial processes. A move from elementary to intermediate stages clearly requires
the establishment of an .ndigenous capital goods industry.

b. 'Learming by improved design', the next step in the design of equipment, where
productivity raising changes (albeit of a *minor' nature) are made, or the equipment is
scaled down, adapted to use local raw materials or to operate in local conditions and with
given operaiing and maintenance skills. Here design engineers generally need the help of a
separate R + ) department. This step requires a greater degree of local autonomy and
control over the process of basic design of capital goods.

3. Advanced: a. 'Learning by setting up complete production systems', whereby the

ability is acquired, not just to produce items of equipment, but to engineer and tailor
entire factoriec or plants to specific needs. At this stage, the industry acquires the
capacity to provide comsultancy services and undertake turnkey jobs. This stage requires

a great deal of accumulated experience in using and reproducing particular technologies
or families of technologies, based on manufacturing and designing capital goods.
b. 'Learning by innovation®, whereby the B + D department or a separate research

institution, ertends into basic research and developmer.t, and is able to offer new

processes or new products, or both, This *basic’ R + D may be of a different order of
magnitude from *basic' R + D done 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 products, 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 complex and diverse nature of current technological activity in developing countries.
There are different levels of'innovativeness' involved, rising in skill and manufacturing
requirements with each stage. Different developing countries have, according to their
strategies and sizes, gone up to different levels: India has gone the whole way, with
several enormous independent laboratories scattered through the country engaged in 'casic’
R + D, and with an expanding emphasis on in-house derign and development facilities in
many manufacturing snterprises. Other countries have gone less far, with most stopping
at (oo even before) the elementary level, and some larger ones going somewhat further
in particular industries (note that we are talking of indigenous enterprises only). Some
leaming ie always going on, almost by definition, but the capability to export technology
only comes when the enterprise has 'leamt' a particular saleable skill, which others
do not possess or which it can offer more cheaply than others.
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Different forms of technology exports may require different types and levels of
technological *learnirng' by the enterprise coucerned, and different ctages of industrial
development in the ecmomy where it originates. For an economy with no local capital goods
production in the relevant activity, technology exports may be based upon ¢lementary
leamming whick gives the capability to put together, and efficiently (and cheaply) manage,
a*package' based on imported capital goods and comsultancy services. In the main, such
eyports will take the forr of direct investment for the production of standardized consumer
goods and *mature' intermediate goods1. Ta exceptional cases, however, they may also take
the form of consultancy services in a particular activity based on long eryperience of a
given industry. Pcr an economy which does possess a capital goods base in th2 sectcr
concerned, techr.ology exports may require elementary learning by the sxporting enterprise
where it is, again by direct investment, producing standardized consumer or intermediate
goods abroad—. They may, however, require intermediate and advanced learming where exports
take the form of direct investment for the production of capital goods, or of turmnkey jobs,
consultaicy and other services for the setting up, and running, of diverse or complex
production systems. The more divesified and highly skilled the content of technology
exports by a country, the more developed are its capital goods sectors, and the longer
its experience with different forms of industrial activity, likely to oce. Furthermore,
the success of technology exports will depend, not only on 'technological leaming'narrowly
defined, but also on the success of the enterprise in correctly organizing its intemal

structure and coupling research, managerial, financial and marketing activities 2 A

T ~ role of the capital goris sector in generating, diffusing and stimulating
technaleygical progres: has b .n emphasesed since the writings of Marx by several scholars,
mos. recently by Rosenberg (1976) and Stewart (1976). Clearly, only local capital goods
can emb new techniques generated locally, and only they can transmit new techniques
across industries. In their absence, only small adaptations can be made to imported
production processes. The skills required for technical learming here are of engineering
and design rather than those of science. Minor innovations in machinery making seems to
be based on practical enginsering experience in designing new equipment. Science-based
innovation becomes significant if major innovations - completely new products and processes
- are envisaged. This requires more sophisticated and expensive R + D facilities, such
larger scale, much more risk-bearing ability and a much longer waiting period, than deve-
loping countries can (and should)afford. However, the line between minor and msjor
innovation is hard to draw, and countries like /Xndia may well be able to contribute some

major innovations in the foreseeable future. -/

|~
~

This is illustrated by Lecraw, 1977 and Wells, 1977.

For an analysis of the significani relationship between elementary technological acti-
vity (adaptation, 'trouble-shooting', higher process productivity, all within u given
technology) and commodity exports in Argentina, see Katz, 197L.

o
~

3/ This is discussed for industrialised countries by Freeman, 1974 and for the case of a
large selection of Indian public sector enterprises by Jha (forthcoming).

L/ The indevendent science inatitutiona in India aeem tn have contributsd 1littls hv vay
- of useful industrial technology - the bulk of the contributions has cow. “rom manufac-
turing enterprises., Whether this is duc tc lack of necessary links (Cooper, 197L)
between science and production, or simply a longer 'learning' curve is difficult to

say. Also see Prahalad, 1977.
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In sun, the development of indigenous technclogical capability is dependent upon the
following: the length of erperience with industrial activity; the capability of the
economy to assimilate ta2chnology {which is a function partly of the availability of skilled
work foree and partly of experience itself); the crganizational and managerial capabilities
of the firms concerned; the existence of a capital goods sector (which depends largely
on the size of the economy and the sort of industrialization strategy pursued); and the
technological policy followed by the government. We have already remarked on the first

four factors; let us turn now to the last cne.

The evidence preserted in the previous section sgemed to indicate that different
policies pursued by developing countries had produced.different patterms of comparative
advantage in technology exports. Thus, even given large internal markets, relatively
developed industrial sectors and reserves of skilled manpower, certain countries had not
revealed a competitive ability in exporting indigenous technology as diverse or complex
as others. This difference may be traced to the protection and promotion given to_the

process of learning at different levels by the governments concerned, in particular to the

protection and promotion of learning withi.. locally-controlled enterprises vis 3 vis the
import of technology throush direct investment by TNCs.

Countries which have permitted a free inflow of technology by means of foreign-
controlled affiliates have not exported technology of the diversity and complexity shown
by those that have followed a deliberate policy of protecting the leaming process in
locally-controlled enterprises. India has, for instance, reached a considerably higher
level of sophistication in technology exports than Brazil, mainly because the former has
fostered the absorption of technology *r local firms, forced them to develop their own
designs and rrotected the development of local in-house R + D facilities, while Brazil
has done little along these lines in its capital goods industrios.y Interestingly enough,
in Brazil itself (and in lexico), where the government has siepped in by setting up state-
cwned enterprises (as in petroleum) or by providing state assistance (as in steel), local
enterprises have developed the capability to sell technology abroad.

The heavy electrical equipment industry provides atother interesting case in point.
The performance of Bharat Heavy Electricals Limited (BHEL) has already been noted above:
it has become a technology exporter of world class, not able to compete in the largest
projects, but certainly a worthy entrant into the next level of competition. In Brazil,
on the other hand, where a thriving indigenous sector existed in the 19508, TNCs have
made such enormous inroade into the *high'! technology heavy equipment section of the

1/ A detailed and perceptive analysis of the Brazilian capital goods industry by Erber
(1978) very clearly demonstrates how the lack of proteccion and promotion on indigenous
design led to a decline in Brezilian technological capability, and to a loss of market
shase to TNCs. It is uleso likely that pormitting lozal enterprises to maintain a
passive dependence on foreign licensed technology will also not develop any local
capability: a more fomeful poliocy on developing and using local technology seems to
be required. Evidence of this Zfor some small Andean countries is provided by Mytelka
(1978). In Indis, by contrast, Lok Udyog (various) and Jna (ferthcoming) show how
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industry that domestic enterprises have practically been wiped off the map.:'/ Lack of
official protection and technological sunport, and predalory pricing policies and takeovers
by T™Cs, have combined to limit local technological capability te the elementary level
(implementing basic designs supplied from abroad), while in India this capability has
developed to the level of providing large turmkey jobs and consultancy in intermational
markets.

It is not difficult to understand the need fo- official protectiun and promotion of
technological develorrent. Learning 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, however, requires the fostering of indigenous technological
learning activity in capital goods industries which go beyond implementing imported designs,
and which require eplicating facilities, expertise and skills already in existence abroad.
Local design and research activities involve, in other words, considerable learning coasts;
and they also entail a certain element of risk and delay. Enterprises owned by TNCs or
directly dependent on them for skill-intensive basic design and development work in capital
goods production are unlikely to undertake these risks, delays and costs: given the
availability of established and proven capabilities abroad, the private assessmert of
investing in further developing indigenous technology is likely to be negative. A similar
assessment may also be made by locally-controlled enterprises. Thus, a policy of
technological generation must incorporate measures not only for the local production of
capital goods, hut also for fostering local design, subsidising and cajoling expenditure

on design and development, and providing, where necessary, back-up in terws of scientific

infrastructure.

Even given all the right conditions for technology generation, however, the pace
and limits of successful technological leawning will differ from industry to industry.
Developing countries! comparative advantage is greatest: where learning involves the design
of discrete items ruther than of continuous processes. when the techuiques involved are
not subject to rapid change; when the skills required are based on production/design
activity rather than on science-based R + D; when the commearcial application of technology
does not dspend on large-scale marketing and promotio abilities 2 (the acquisition of

marketing lnmow-how seems to involve a longer leaming process, and even more investment,

technological capability was built up in various enterprises (and not in some others)
by the policy of attracting highly-skilled (often forwign trained) engineers, setting
up substantial R + D departments, diversifying the product range, entering export
markets and rationaiising the organisational structure., Impressionistic evidence
shows a marked relationsship between the setting up of R + D activities, in particular,
and entry, after a brief lag, into the technology =xport market.

y Por a desciption of the Brazilian experience see Epstein and Mirow (1977), and for
a mo1 general analysis of TNCs in the electrical equipment industry see Newfarmer
(1978).

This is why most exports of high technology by developing countries have taken place

on 3 tender basis, to *infcrmed? buyers who are not as swayed by brand names as the
ordinary customer.

4
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than production technology); when minimum efficient scale does not entail very long
production runs or very large orders; and when the technology can be subjected lo
adaptations, scaling—down, or simplification, to suit *he conditions of developing countries.
These conditions indicate, very roughly, the areas in which learning is Jikely to be most
successful in the initial stages of entry into world technology markets. In later stages,
however, the advantage of developing countries may change and expand: the process is so
dynamic, and evidence so limitad, that it is difficult to forecast with any pretence to

accurancy.

Under present circumstances, nevertheless, these considerations point to an evolving
division of technological work between nations whereby the more industrialized of the
developing countries, given their cost advantages and experience. increasingly undertake
transfers to other developing countries of technologies which are intensive in their types
of 'high' skills. These technologies may well be able to meet substantial portions of the
needs of these newly industrialising countries. They can also enter developed countries
to nerform costly skilled jobs where their cheap manpower can provide a massive advantage
(e.g. engineering consultancy in certain industries, 'software' componentz of various

te chnologies, project comstruction management, detailed design work) .

High technology firms in the industrialized countries can participate in *he techno-
1gical progress of developing countries in one or both of two ways - subconcracting
celtain skill-based activities to Third World technology firms, or establishing affiliates
in developing countries to dimctly exploit their pool of low cost, experienced and
skilled manpower. There are signs that both these courses are being adopted,1 but thev

are, as is noted below, likely to follow upon, rather than lead, local technological
progress.

IV. Costs and Benefits

A. This section starts by considering the situation for the technology-erporting

countries.

The benefits of building up an indigenous technological capability which is inte~—
nationally competitive are numerous. There is the earning of foreign exchange resulting

directly from technology expor's, and jindirectly from the stimulation of exports of

1/ Dastur’s of Iniia, frr instance, has undertaken engineering consultancies in

developed countries 1 ke W. Germany, as has the NIDC in Italy and the U.K.

A fas foreign transnat.onals are establishing research labnratories in the more
ad:anced developin, countries like Brazil, Egypt, and India mainly in the food
processing and pharmaceutical industries. However, this seem tc be more to meet
spe .fic local needs that to exploit cheaper scieniific manpower, Till now tnere
is !ittle indication that head-office bmsed design and development functions are
being relocated in developing couniries. '
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capital goods, services and intermediate products over the longer rtm.y There is
establicshment of an intermational reputation and winning of goodwill, and there is the
experience gained of foreign operations and skill accumulated 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 from technological advance
internally. The development of an independent capability to assimilate, adapt and improve
on technology is such a major step forward in the progress of industrialization that its
benefits are difficult to assess quantitatively or even to describe with precision.

They range from the building ap of a scientific and technical infrastructure capable ni
rationalising and redueing the cost of technology imports and of producing more *~ppropriate’
technology 2, the setting up of ancillary and small subcontracting industries -'y, the better
use of local raw materials and the creation of new skills, to less tangible but equaliy

important benefits resulting from a strrmnger sense of self-reliance and confidence.

However, the costs of striking out on a serious policy of technology generation should
not be underestimated. There are enormous direct eypenses involved in setting up a
scientific infrastructure, and the Indian experience does not ~ so far at least - seem to
justify the es“ablishment of large laboratories divorced from the production enterprises.
A considerable amount of progress can, however, be made by in-house design, research and
development expenditures in manufacturing enterpriees without resourse to external
scientific establishments. The direct costs of promoting technological activity in manu-
facturing units, especially when the country possesses large number of trained engineers,
are unlikely to be high. The indirect costs may, however, be considerable. The essential
period of learming - with its inherent costs ir terms of lost output, ristakes made, low
quality, high prices, delays in reaching efficiency frontiers - before a technological
capability is built up in painful. The pangs diminish after a 'technological take—off*

occurs, but the first stages inevitably involve inefficiencies of various sorts.

In this context it should be noted that, where a developing country possesses the
basic requirements for creating technology locally, the benefits are likely to be greater
by licalising technological development in indigenous rather than foreign enterprises.
Affiliates of TNCs may be able to provide very modern and complex technology much faster
and more efficiently than a local imitator can. The very nature of their technological

links abroad, however, necessarily reduces the extent of learning locally. An economy

1/ 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 where
import-substituvtion efforts are likely to come first in other developing countries.

_2/ Some evidence on this point is provided for technology exporte by means of direct
investment by Indian firme in Thailand, by Lacraw (1977).

}/ The promotion of local ancillaries is documented for the Indian case by Subramanian
(1976) and by the various special reports on public enterprisss published in Lok Udyog.
On the Japanese experience see Watanabe (1971) and UNCTAD (1978).
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which remaine dependent on foreign rources for the bulk of its technological activity
reraincs incapable of generating a certain amount of local technological capability which
recent e~ erience proves to be well within its long-term comparative advantage. There is
a strong case for confining dependence on foreign technology to activities where local
technology ic incapable of keeping up with science-based or very rapidly advancing

technology ~broad.

It is, of course, possihle that TNCs themselves can help to reduce the constriction
placed by ternnological dependence, by establishing 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.1 The
broad-based and basic know-hww which is needed for technological development in industry
as a whole cannot be provided by foreign laboratories — it is erperience which only local
efforts can generate. Moreover, local enterprise can probably ensure a broader diffusion
of innovat. ons, and stronger linkages with domestic manufacturers, than research offshoots
of ™MCs, The contribution of foreign establishment is, paradoxically, likely to be greater
the more advanced is local technological prowess, in thu sense that a more experienced
indigerous sector is likely to attract the relocation by TNCs of more complex and more

basic R + D activities.

The contrast between TNC affiliates and local establishments should not, however, be
drawn too sharply. Theie is a variety of ini.rmediate positions between wholly-owned
foreign subsidiaries, on the one hand, and wholly-local enterprises, on the other. Some
of these may prove satisfactory, indeed the most affective, vehicles of local technological
activity: a locally-controlled joint venture may, for instance, be able to engage in
significant indigenous technological activity while drawing upon its foreign partner
for assistance in exceptionally difficult pr.blems and for access to technological
information 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 locally-
controlled firm may not wisch tn invest in local R + D. This is an area where generalizations,
are extremely difficult, not only because of the anecdotal nature of available informationm,
but also because of the inherently unpredictable individual factor - different entre-~
preneurs in identical situations wish to retain different degrees of dependence of foreign
tecr.iology. 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
contrcl compatible with access to foreign technology. 2

1/ Foreign R + D can stimulate local innovation by ffallout’ effacts; but it may also
retard it by attracting the best personnel cr picking up promising findings.

2/ 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 discussed further below.

B. Let us now turn to the technology-importing countries.

The benefits of importing technology from other developing cowntries aris» from
its lower cost, greater appropriateness to local conditions, or both. The cost element
is likely to predominate in sophisticated technclogies where there is little adaptability
but where the input of skilled manpower is very large, as with design and comsultancy work.
A number of firms from advanced countries (e'specially the U.K.) have admitted their un-
competitiveness in some fields of standard engineering consultancy by handing over, losing
or sub-contracting jobs to Indian firfms. The significantly lower cost of Third World
consultants fuelled allegatiors by countries like Saudi Arabia that Western contrac*ors

ale 'rirping them off' by submitting grossly inflated bids.y

The appropriateness element is likely to be more important in turmkey jobs and direct
investments. Pacilities provided by developing countries are likely to be of smaller
ortimum scale, use more labour-intensive techniques, 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 cmmtries.2 The experience gained by developing countries 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
well-known example, documented by Baransoa (1967), of the Cummins diesel engine plant in
India. Baranson's siudy, conducted in the ecarly stages of assimilating the technology,
came to rather pessimistic comclusions about domestic tachnelogical and local-supply
capabilities. Indeed, his de::ription. of the requirements for successful diesel engine
manufacture made it sound unlikely that a developing country covld ever :ndertake it
efficiently. 3 Yet within a decade the inefficient technology importer had *urnea into an
efficient exporter: the same Indian firm is now operating affiliates abroad t- make diusel

y See "India ready for more Saudi contracts", Pinancial Times, Lonion, 7 March, 1977.

_2/ For an analysis of Indian firms as compared to large TNCs =nd wholly local firms in
Thailand, see Lecraw (1977). He finds that Third World TNCs not only used mere appro-
priate technologies, but also had higher capacity utilization rates, achieved higher
profits and rejnvested a larger portion of their profits (pp. 455-65.

y "For example, in the manufacture of a diesel engine for commercial trucks, there are
approximnately 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 materiale are required, each with narrow standards on physical and
chemical characteristics anu hapes or finishes. Over 10,000 seperate manufacturing
stope ‘2 yrer~rimsd to convert ~.aterials and castings into finished parts for a
single model .... (To build disse) engines) & to 10 volumes (3,000 to 4,000 pages)
containing materials standerds and manufacturing specifications are required.

There are approximctely 145 technical specifications, engineering information
items, testing methods and engine-rebui.l standards; 67 special manufacturing
methods; 439 materials standards, 240 process standards; and 25 -alvage procedure
standards for rejected parts."” Baranson (1769) pp. 29-31.
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engines. No doubt its accumulated learning has enabled it to transfer the technology at
lower cost {to both parties) than had been incurred in the first instance, and than woull

have been incurred if the original TNC had mide the second transfer.

The evtra costs of buying technology from a developing country rather than an
industrialised one arise precisely from getting small-scale 'appropriate' technology.
There may be the out-dated nature of technology, lower quality of output, lower export
potential and smaller financial and technological capabilities of the supplier. How
important and widespread these costs are cannot be assessed now, but, since developing
country exports are not (with a few notable exceptions like offshore assembly of electronic
components) in high R + D, rapid-change, export-tased preducts in any case, ! ihese are
unlikely to be very high. Existing data, for instance Lecraw (1977), do not indicate that
low quality is a problem with technology exported by Thir? World T™NCs.

There are also the potential indirect costs of a new form of technological dependence,
of getting pre-digested, adapted technology which can inhibi%t comparable efforts locally.
This is a real problem. The answer to it lies in correct technological policies witnin
each developing country. In so far as a significant element of such policies lies in
funpackaging! foreign technology and promoting local training, enterprises from other
developing countries have shown themselves much more willing-to get 'unpackaged', and to
provide training and support to local efforts, than the establiched M™NCs. In f ct, a
number of transactions have started as export sales, aad have developed into turnkey
projects and into joint ventu=es at the request of the buyer: the exact opposite of the
real TNCs, which have come in with a highl;” profitable package of technol~gical and other
advantages which they have, naturally, been reluctanct to dismantle. 2

This is not to argue that as Third World enterprises gain in size, cpread and
reputation, they will necessarily remain better 'corporate citizens®! than the TNCs 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 this context. First, many of the undesirable practices associated
with the established TNCs are based precisely upon the possession of a profitable
monopolistic 'package’ (of capital, organization, brand names, patents, skills, R + D, and
the like): since Third World technology suppliers possess mainly specific skills and not

1/ Ther= are notable except‘ons, however, apart from the obvious cases of textile
factories set up to take advantage of G5P. Kirloskar's of India have set up a
(joinut venture) electric motor plant in Malaysia which started exporting to
S.E. Asian countries, Australia and New Zealand within 3 years of starting

roduction. Furthermore, some Third World investments in developed countries
?especially Europe) are being \mdertaken precisely in order to export (to the EEC).

2/ For a longer discussion see Lall an’ Streeten (1977).
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a larger ‘'package', they cannot, by their very position use monopolistic practices to the
evtent that industrialised country firms can. Second, there may be greater moral and
political pressures on Third World technology sellers to be sentitive to nee’s for local
control, local technology creation and increased exports on the part of r-cipient countries1.
A longer—term strategy should aim to reinforce and perpetuate these pressures to ensure

that the unfortunate frictions that have arisen from past TNC operation are not experienced

again.

In sum, therelore, the purchase of technology from developing countries seems to offer
considerable economic benefits. It also offers benefits of a broader sort. In the
context of present negotiations on the New International Economic Order, where the building
up of a common 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 independeace of Third World countries
as a group, strengthens their position in buying technology and, most importantly, leads
to a more aczeptable division of effort (and hopefully more fruitful co-operation) between
established and emerging industrialisers.

V. New Mechanisms for Intermatiomal Co-operation

It should be clear that the growth of exports of technology by developing countries,
in all its forms, 1is an emerging phenomenor. of great significance for both the Third and
the industrialized worlds. This phenomenon should be further investigated and the
hypotheses advanced above should be tested and evaluated vn the basis of more broadly-
based evidence. The evidence at hand, nevertheless, suggests strongly that some developing
countries can become major suppliers of technology to other such countries, 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, direct and spread their benefits.

National measures to strengthen technological capabilities in menufacturing industry
cannot be considered at any length here, There are several broad areas of policy making
involved, ranging from educational and science structures, the setting up of basic R+D
institutions and the promotion of in-house R4D in manufacturing establishments to broad
industrial strategy, the control of direct investments and technology imports, and the
dymamics 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 tachnology inflows, promoting
domestic industry and formulating comprehensive techruicy plans bears witness to the

need felt for achieving o nsasure of technological independence.

1/ See Wells (1977).
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It has been argued in thic paper that the creation of indigenous technologica.
capability, being irherently a slow and costly learning process based on a specific experience
of manufacturing activity, cannot be left tc "free' market forces. Three types of government

intervention may be required:

— to provide the establishment of manufacturing capacity lecally, incorporating

(where feasible) a capital goods sector;

- to provide local control or ownership of manufacturing enterprises, and to limit
investments under the control of T™NCs from industrialized countries to areas where local

technological capability cannot compete; and

- %o stimulate local investments in design, adaptation and innovation activity, to
promote the use of indigencusly developed technology and to reduce, where possible, a passive
dependence on foreign technological activity where this can be undertaken locally.

Every type of government intervention entails costs as well as benefits, and the
literature is replete with analyses of the inetficiencies created by excessive 'self-
reliant® industrialization. A technological development policy must, therefore, try to
strike a careful baiance between:

- promoting domestic industrialization on a wide front 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 access to advances
abroad, or wasting scarce resources in 'reinventing the wheel?; and

- creating a dynamic technological infrastructure and setting up scientific institutions
which are isolated from the production structure, or which produce technology that is
incapable of competing internationally.

The best instrument for achieving such balance can only be discovered after further
research and trial-and-error. Even if the validity of fostering "infant <technological
capability” argument is accepted, it may well be that subsidies are more efficient tools
than protection against imports and foreign investments. Past experience of Japan, and
more recently of India, suggest, that a judicious combinatior. of the two is probably
required, but a deeper study of tecunological failures and successes in these and other
countries is needed before a clearer picture emerges. What does seem apparent now is,
however, that a number of seemingly inefficient enterprises set up in the heyday of import-
substitution policies are now tuming out to be highly competitive exporters of modern
technology: the lengthy periods of protected production were perhaps only the protracted
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costs of 'learning'. These costs need to be reduced, certainly, but the fashiomable

wholesale condemnation of import substitution needs some rethinking.

let us turnm nc# to mechanisms for international co-operation, noting again that this

paper concentrates on exports of technolegy which take place in response to market forces.

Intemational co~operation to set up multinational enterprirces (i.e. jointly owned by

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 @f South-South co—operatien promoting technology

and capital transf{er between developing countries is fourfold:

- first, to maximise the flow of such transfers by providing information and incentive
and reducing barriers;

- sacond, to accord preferential treatment to intra-south %tecimology flows vis a vis
North-South flows;

- third, to ensure that the transfer takes place without restrictive, momopolistic

or exploitative practices; and

- finally, to ensure that the trancfer accompanies indigenous efforts on the recipient's
part to develop its own technological capability.

Since the present discussion focusses on market-governed technology flows, the main
measures for promoting them must come from national policies. Thus, the exporting countries
may set up promotion centres at home as #ell as in the importing markets 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 technology and capital inflows from other developing countries, and,more importantly,
give special consideraticn to awarding contracts to Third World suppliers when their terms,
quality aud deliveries ar2 comparable to those of industrialized country suppliers.

The chief co—operative mechanism that can provide Socuth-South tochnoiog flows is an
information and advisory centre that actively collects data on technological capabilities,
certifies their quality and provides these, with appropriate inducements (like financial
assietance), to technology importing countries - a sort of International Technology
Brokerage System (ITBS). The naed for an ITBS arises from the high costs to national
governmenta in developing countries of doing such information provision and collection
individually. The traditional information links on technology have rm strongly North
to South, and the establishment of an effective horizontal link will be an arduous and
complex task, which individus" exporting countries will find extremely expensive to under-
take for all their potential markets. An ITBS scheme will clearly enjoy enormous economies
of scale, especially if it is based on a pool of accumulated experience of needs and
capabilities as in UNIDO. The feasibility and benefits of such a scheme may be
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illustrated by an evample: WIDO has recently acted as the agent for =elling an Indian
¥ulti-purpose phammaceutical plant to (mba.l/ ¥orral market channels could never have
effected this sale, despite its technical and economic merits, while the information nomally
collected by UNIDO activities provided an effective meanc of communication and co—opertz‘ion.
The strengthening and e-tension of such activities by UNIDO, unde - a formal ITBS, would
clearly be of enormous benefit to developing countries in co-operative ventures, where

their differing specializations can be ° ied productively.

As far as safeguards against monopolistic practices oy Third World technology erporters
are concerned, what is needed is a Code of Conduct along the lines of the code developed
by WNCTAD for technology transfers from the industriilized countries. This Code would
need to be negotiated and agreed between the group of technology-exporting and —-importing
countries, and its implementation may be made legally binding, or left to the offices of
the ITBS. The establishment of coles 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 which 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 poiricies by developing countries; and

- second, the implementation of measures to facilitate technology imports by the North
from the South.

The acceptance and co—operation of the North in the efforts of the South to develop
local technology can take several forms, vased mainly on national maasures: The provision
of technical assistance the granting of incentives to TNCs which take minority positions
in joint ventures with local enterprises in developing countries, the granting of incentive.
to the establishment of R+D facilities in developing countries, the training of engineers
and scientists in industrial establishments, and so on. There seems little scope for co-
operative mechanisms here, except in the broader sphere of scientific exchange.

The facilitation of technology imports by the North 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 provision of information. In the
latter case it can take place under the auspices of the ZTBS, which can help to establish
contacts with technology buyers in industrialized countries, to set up promotion centres
in the major industrialized countries, and to promote co—-operation among different consul-
tangy organizations from the Third World. As noted earlier, some established TNCs have been
sub-contracting parts of their technological work to fims from developing countries. There
ie no resson why such a division of labour cannot be extended to firms within the Third
World in exports %o industrialized countries.

4 ~Furthermo-e, several of Dastur's overseas steel concultancies originated in contracts
awarded by UNIDO.
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Since the success of technological sales often depends crucially on the seller's main-
tainirg close contacts with buyers, developing countries should try to maintain offices or
links with the major incustrial centres in the industrialized countries. Again, there
are enormous esconomies to developing countries in centralizing these efforts, and the ITBS
can serve this function by establishing links with the appropriate firms, ministries and
trade associations. Once the viability and economy of many Third World fimms is established,
this function will become much eacier: it is the initial stages of providing information,
assessing needs and breaking dowm barriers and suspicions that will be difficult. The sale
of %echnolcgical services to the industrialized worid iias already started, however, and

these difficulties do not look as great as they may have done a few years ago.

In ~um, therefore, the major new mechanism that is needed intemationally in this
contert is an Intermational Technology Brokerage System. The institution which already
has relevant experience, and which is best suited to urdertake this task, is UNIDO. 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

industrialized nations.
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Table ': Latin American parent companies and their affiliates
in the region, 976
Location of affiliate Location of parent company
Country Number Percentage Number Percentage
of total of total

Argentina ...ceeeee 2 1.2 69 34.0
Bolivia cesesescccs 14 8.2 2 1.0
Brazil seeecscccece 26 15.3 19 7.4
Colombideecesvesans 14 8.2 21 10.3
Costa RiCa ececcces 5 2.9 3 1.5
CubB cecevoccncsnae 1 0.6 1.0
Chile cececscscrcos 3 1.7 12 5.9
Ecuador cceceocrece 55 32.3 2.0
El Salvador cecees. 1 0.6 1.0
Dominican Republic. 2 1.2 1 0.5
Cuatemala ceceveces 1 0.6 2 1.0
Cuyana eececesecees - - 1 0.5
Honduras.cceecesess 2 2.4 1 0.5
Jamaica secvceccoce 4 2.4 3 1.5
Mexico ceeecceccane k) 1.7 19 9.4
Nicaragua cceoveces 2 1.2 2 1.0
Panama ..cvesccecse 2 1.2 1 0.5
Paraguay ceccecsece 4 2.4 3 1.4
POTU covcocoscescns 7 4.1 16 1.9
Trinidad and Tobago 1 0.6 1 0.5
Uruguay ..ccecocoese 9 5.3 2 1.0
Venezuela .eoevsese € 3.5 21 10.3
Binational..oeseseee 4 2.4 - -

Total cevecese 170 100.0 203 100.0

Source: United Nations Centre on Transnational Courporatioms,
— (1978), p.231.



Tabtle 2: Intra-regional direct investment atock, Latin America, by hont conntry ana by country
of origin, 197t and latent available year

(¥illions of dollars)

Host countries

origin W 9 1874 1971 1575 T9TT YO8 84 TIT0. 197a

Countries of Argentina Bragil Chile Colombia Kouador Pevico Vene 71 ia
1374,

ATEONLINA ccscsecocccassosssnces 7.5 1.3 0.1 0.1 0.9 - 4.5 5.3 ver 11,2
Brasil coesescescesssasssessccns 9.1 - - 5.2 0.4 2.0 - 4.4 7.2 ves 1.6
Chile .evesccnsccnsoacnsensansss - - - - 0.1 0.1 - - - eve 0.1
COLOMDIA veesnnsersestscscssanne 0.9 - - - - - 2.7 1.9 - e 1.2
MexXiCO csesscecnsnsassncrsascnne 1.0 2.6 6.9 5.3 1.4 7.5 = 4.0 - oeo 4.7
POTU t.cvenesnsacascrssancscnnne 0.9 . - 0.8 0.3 0.8 - 1.4 3.6 . -

DIUBUAY ceeveeccnarsvnccasessons 2.2 8.3 12,0 - 4.6 4.1 - - - vee 2.1
Venesuela .cveccessrscssssascens 0.1 4.2 9.0 1.7 10,5 19,3 3.4 10,) 1,8 - -

lLatin American Free Trade Area.. - - 1.0 - 0.3 0.3 - - 3.5 .o -

Bub-toial seecescrcraances 14.2 22.6 42.2 3.1 17.7 5.6 8.1 32.5 21.4 6.1 21.5

PANAMA .. iccevvevesnoranensaness BO.6 80.1 27%.0 eee 36,4 53.7 ... 4.0 19,3 cee N
BOTMUAA ..cveesascesosasvesnnsoe “es 12.2 39.0 . 0.7 1.0 .40 - vee . .
Netherlands Antilles ......ceee0 ves 15.2  192.0 eee 134 202 ... - vee . .re
BARAMAS ....cccicrescscnncasncas ces 21.7 66,0 .o 13.7 10,0 ... - cee veo veo

m.r Te sV esOELISEROLIOROEIOBNOEREDS [ XX} - 39-0 e ‘n? 3.9 (XX - [ X X3 [ X [ XX]

Tot&l........-0-.-.'.00-.- “oe 21108 65302 oy 8301 124'4 veo 36.5 s "o vee

Source: United Nations Centre on Transnational Corporationr, (1978), p.246,



Table 3: Intra-regional direct investment stcck, a/Asia,
by host and origin, 1976
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Host country or territory

Origin Thailand b/ Indmesia Philippines Hong Kong
Malaysia esecevencrscccs 5.0 42.7 eee
Hong KOng «eccecccecace 10.9 728.3 14.2 eos
India ecovcceccccccsccss 2.4 19.4 cee N
Philippines ceceececosss 0.9 272.1 cee 3.4
SingApPOre cecceercvccvoes 2.2 115.6 eoe 13.4
Korea, Republic of ..... vee 107.4 ces coe
Thailand cecececccencens coe voe .os 9.7
Other Asian developing

countries ...ccceccces 22.1 102.9 3.1 T.3
Japan ereessecvecscvsnne 74.5 1.216.6 124.2 56.8

[od

(1978), p.247.

Source: United Mations Centre on Transnational Corporations,

3/ The data for Hong Kong, the Philippines and Thailand refer to assets as reported
in the sources listed above;

ac of 1976.
1975.

3

the data for Indonesia refer to approved projects
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