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INTRODUCTION AND SUMMARY
1. ! This study revieys and analyses the ways {din which developlng countrles get .
praduction technology from advanced, industrialized countr;es,,:The study categorizes
some "of-the main mechanisms for such transfers.of. technology, discusses the impli~-
ecations which the warious typés of transfer: fright have for development, and qutlines
some ‘of the main problems whicﬁ'need to be studied as. a basis for poligy-making.
‘2. . The émphasis ig very much on transfer of industrial technology for the manufac-
turing sector (there is not much analysis of primary sector problems). The transfer
of industrial Ptechnology poses different problems from thét of agricultural technology
- ahd needs 1o be analysed separately. The study is also limited to some extent to
exchange of technology betueen developed market economies and developing. economies.
This-is not by choice,  but because it has proved difficult to collate and.analyse the
data available on transfers from socislist to developing countries in the time
available.i/ ) _ o S
3. .This study is merely a beginning: 1t poses more questions than it answers.. It
will have served its:purpese if it pubts the questions in an orderly- and systematic way.
The data on this important problem are lamentably,inédequatev— and often we cannot do
more than:indicate what more we need to know.

Summary

Le A dlfflculty in many -discussions .ef the transfer of technology is_the lack of
clear deflnlt;ons. Sometimes the concept is so loosely defined as to be analytically
nearly useless.. The first part of the study,-therefore, is an aitempt to define - or
possibly to re-define - what.is included in the "fransfer of technology®. The

+definition is based on the various elements of technical knowledge which enterprises
.in the developing economies normally have to get from the industrialized countries,

when they sel up new production: facilities. -

5. In the second part we-describe the ways in which these various elements: of

technical knowledge are transferred from industrialized to- developing economies. -:

This: amounts o a description of the mechanisms ¢f transfer of technology. We attempt

‘to include all ths mechanisms discussed in the literature.

*/ For a useful stuoy of transfers from 3001allst countries, see "Innovatlons in

- the practice of trade and economic co-operation between the socialist countries’
of Eastern Furope and the developing countries", (TD/B/238/Rev.l) report
prepared for the UNCTAD secretariat by the Tnstitute of Economlcs of the WOrld
Socialist System (Moscow), pp. 161 to 167.
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6, It is useful to distinguish between two kinds of problem faced by enterprises in
developing countrie's as far as technical knowledge is concerned, The first is that
the elements of technical knowledge which.are required (such as engineering design,
nachinery construction, process know-how and management) are often totally absent in
the developing countries; the second is that even when these elements are available —
or become available through transfers from the advanced countries - enterprises in the
developing courtries often do not know how to exploit them economically. There is,
in other words, a double dependence: the elements of technical knowledge themselves
have to be transferred, but so also does the capacity to use this knowledge in
investment and production., Private sector enterprises in the advanced countries often
possess the capacity to use technical knowledge to a high degree, For this reason,
such enterprises, often dominate the transfer process. Sometimes they may contract
other advanced country companies to supply some of the specific elements of technical
knoWledge involved in the transfer; sometimes they may be able to supply'all the

elenents of technological knowledge from within their own organizations. At all

- events, the trarsfer of technology is often dominated by direct investment activities

of advanced country enterprises or by wide—ranging licensing agreements, The main
reason for this is that recipient enterprises have to rely upon such mechanisms to
compensate for insufficiencies in their own capacity to put technical knowledgglto
comercial use, as well as insufficiencies in their technical knowledge Rer_se.

7. In the third part, we examine the motivations of technology suppliers and
‘recipients, It is argued that commercially-motivated transfers involving private
corporations in the advanced industrialized countries play a predominant part in
transfer to that majority of under-developed countries which are in the capitalist part
of the world economy. The economic motivations of technology suppliers are examined,
in the light of theoretical and empirical studies of the role of technology in
competition - and also in the light of studies of the international strategies of-w
private corporations, Technological knowledge - as well as the capacity to exploit

it in production - is a source of gquasi-monopolistic advantages for the corporations
which possess it. Such advantages may be increased in developing economies with small
but highly protected and consequently imperfect markets. On this view, there are.
areas of potential conflict between thé_intefésts of the technology suppliers and those
of the developing country itself. A good“deél of the policy discussion will centre
around such conflicts, o |
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8, The third part also contains an analysis of the costs, particularly the foreign
_exchange costs, of technology transfer, from the point of view of the developing
countries. In addition, some problems which arise because of the}terms of technology
transfer (such as the linitation of éxpdfts fron 1icensed techhologies) are discussed.
9. In the fourth part we take a lock at some of the policies which govermments in .
the developing countries have followed in relation to the problems of transfer. There
is, unfortunately, very little hard evidence on the efficacy of such policy. It is,

however, possible to make some tentative policy proposals as a basis for further study.
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PART ONE: |
DEFINITIONS. — THE NATURE OF TECHNOLOGICAL DEPENDENCE.
~ IN THE DEVELOPING COUNTRIES

Technological dependence in the developing countries;/

10. -~ Technological change has apparently played a crucial role in the growth of
production in both advanced and devéloping countries, There are, however, some
-differences between advanced and developing countries in the ways new technologies
havé been incorporated into production. * In advanced countries, technological change‘
.has been generated "endogenously" for thé most part and even where technologies have
been "imported!" from other countries they have rapidly become integrated into an
internal process of technological advance. TEach round of technological change to
some extent laid a foundation for further advance. Technological advances in one
parct of the production system often created demand conditions which stimulated further
technological changes in supplier or customer sectors.2 Perhaps more fundamentally,
- each "round" of technological change resulted in a new differentiation of technical -
and sometimes scientific ~ skills in the economy. These new, specialised skills
provide factor inputs which are needed to sustain further technological advance.

11. This cumulative, endogenous process is not found to anything like the same extent
in the developing countries, The older, traditional economies were, by and large,
technologically static. The dualist structure of the "coloniall type of economy did
little or nothing to generate technological advance. Monetisation of the econorny
gave rise to new demands for consumer goods - but initially these demands were met

mainly by imports from the industrialised economies.

1/ This part - and particularly the distinction between technology as an endogenous
or an exogenous factor — is a development of Celso Furtado's analysis in
"Development and Underdevelopment",  See Celso Furtado: "Developmentand Under-
development", University of California Press, 1964.

2/ David 8. Landes: "The Unbound Prometheus", Cambridge University Press, 1969.
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12. Depression,. war and, after political de-colonisation, conscious development
policiesl have resulted in changes in the structure of production in many developing
economies, Demands for consumer goods have been met increasingly from domestic
production, and in some larger economies industrialisation has gone deeper,-into
intermediate and capital goods production,

13. From the technological point of view, industrialisation has taken place on .
different terms in developing countries compared with what happened historically in the
advanced countries. ‘In the developing countries, industrialisation has in most cases,
been a response to domestic demands for consumer goods which were previously imported -
from the advanced countries. Naturally enough, it has been based on importation (or
transfer) of technologies and production skills already existent in the advanced .
countries.

14. Wionczek has commented on this in the case of Mexico. He remarks that the
"complications introduced into technology transfer by patent law" are at least partly.
accounted for by the existence of consumer markets which "demand known American-style
goods".  In these circumstances appropriate licencing arrangements (i.e. with the

2/

15. Industrialisation in developing countries has not generally resulted in an

United States suppliers of the goods in question) are vital to local industries.

endogenous process of technological advance, Nearly all new technologies used in
these economies have been introduced from outside. In this sense technological change
is an "exogenous factor" in the developing economies. o

16. It is important to recognise here, that the exogenous nature of technology in the

- developing economie:, does not simply result from the convenigp;e_of using an existing
technology to manufacture a well-established product. Basically, the problem is that
the economic organisation of the developing countries simply did not generate the

ability to create new technologies, nor the skills required to operate them. Dependence

on external technologies is just as much a consequence of the very limited

differentiation of technical skills in the developing economy as a result of the

Celso Furtado, op.cit.

R K

See Miguel S. Wionczek: "hirrangements for the transfer of operative technology to
the developing countries. Progress report of the Secretary-General: case study
of Mexico", B/4452/1Ad.3/Rev.l March 1968, C




TD/B/4C.11/5
page b

convenience of transferring existing technologies. The failure to develop technologies
in areas where there are no advanced country techniques available attests to this

(e.g. tfopical agriCulture);( The lack of technical and administrative skills is one
of the deep-rooted legacies of under-development, which even under relatively favourable
conditions, wili take a long time to overcome, It is important to bear this under-
lying condition in mind, in order to comprehend the origins of technological dependence
as well as the inherent tendencies for technological dependence to perpetuate itself.a/
17. From this point of view, the transfer of technology from advanced to developing
countries is a natural result of attempts to industrialise on the base of a pre-
existent economic structure which is incapable of generating the skills required to
originate, introduce or operate the technologies required to meet growing consumer
demands.

18. We shall define transfer as follows: "The transfer of technology from advanced
to developing countries may be taken to cover the transfer of those elements of
‘technical knowledge which are normally required in setting up and in operating new
production facilities or in extending existing ones - and which are characteristically
in very short supply (and often totally absent) in the developing countries.!

The elements of technical knowledge

19. This definition leaves open the important question of what precise categories of
technicalAknowledge are to be included in the concept of transfer of technology; in

other words, the elements of technical knowledge must be more fully described.  For

the purposes of this study, we shall distinguish two groups: ‘

Elements of t shnical knowledge neede. in the pre-investuent and construction stages:

A. for feasibility studies and market surveys prior to investment;

B. for determining the range of technologies which may be available to manu-
facture the product in question, and for choosing the most appropriate
technique;

C. for engineefing design of new production facilities, involving both plant

design and selection of machinery;

1/ See, for example, "The World Food Problem". President's Science idvisory Committee.
The White House, 1966,

g/ Recent 0AS publications have cormented on this tendency in Latin America. For
example, M. Halty—Carrere: "The Process of International Transfer of Technology",
PAU, Washington, 1968, Mimeograph.
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D, for plant construction and imstallation of equipment;
_E.  for the process technology proper.

Flements of technical knowledge needed in the operatlon stage'

F. - for management and operation of p?oductlon facilities;
G, = for marketing; -
- H, for improving the efficiency of established processes by minor innovations.

2. Most of these "elements!" are self-explanatory. The process technology section,

however, needs some discussion. It refers to technlcal knowledge actually "embodied"
in the production process. For example, the chemical and engineering knowledge
needed to "invent! a petroleum cracking plant is process technology; so is the
engineering knowledge used in making a piece of textile machinery, or even the un-
systematised mechanical knowledge required to build a hand-loom in an artisanal
work-shop.

2l. .There are many sources of process technology. A production process may be the
outcome of many years of research and development work, or it may result from the
mechanical ingenuity of an individual craftsman. New process technologies may evolve
from old through successive minor modifications. _

22, Process technology is sometimes patented. Nearly all industrial patents apply
to process technology or to new products, involving new ormodified processes, rather
than to other elements of technical knowledge. In addition, however, a considerable
amount of unpatented technological knowledge is kept secret. We shall refer to

patented and secret process technology together as proprietary process technology.

It is estimated that about half of all incustrially exploited inventions in this
class of technology are unpatented but sec:c'et.;L A1l other process technology will

be called non—proprietary process technology.

23. The fact that a piece of process technolegy is 'proprietary! evidently implies
some kind of restricfion on 1ts availabllity to other.enterprises. It is necessary,
however, to make some distinctions about the nature of these restrictions, - Consider,
for example, the case of a special purpose machine which has been developed and.

patented by a machine producer. The restriction involved here applies to the

olezil, Yi Patents Bank for Developing Countries", Journal of World
Trads Law, Vol. 3, No.6, November-December, 1969.
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process of making the machine and, obviously enough, not to the machine itself. In
other words, the machine-producer will wish to sell the new machine wherever he can,
and the fact that the machine itself is patented, will not result in any restriction
of its availability to enterprises which wish to use it as part of their production
processes. On the other hand, the patent will put restrictions on other machine-

producing enterprises which may contemplate the manufacture of the machine itself,

or of something very like it. The case arise, of course, where the availability of
a new machine is itself restricted. Suppose, for example, that the new machine is

developed'by a company for its own use, say for the manufacture of some new or highly

differentiated product, and is patented by that company. In this case, evidently,
the availability of the machine to other enterprises, which may wish to use it, is
restricted. These distinctions are relevant in the case of transfers to developing
countries, which very often involve new machinery and equipment. In these cases, the
fact that the technical knowledge ermbodied in the new machinery is 'proprietary' may
or may not affect the availability of the machine: whether it does so or not depends
on whether 'ownership' of the technology is vested in the machine producer or in sone
other enterprise which uses the machine, In the latter case, there is normally some
restriction: all discussion of "proprietary process technology" in this paper refers
to this case (i.e. where there is a relevant limitation on the availability of
technical knowledge), unless we specify to the contrary.

24. The ways in which process technology is transferred will be discussed later, but
there is one point about the fransfer process which should be mentioned immediately.
It is sometimes suggested that whilst the wransfer of proprietary process technology
necessarily involves foreign payments by recipient enterprises in the developing
countries (5ver and above payments for machinery and other hardware), non-proprietary
technology can be transferred without cost.  Non-proprietary process téchnology is,
in this sense, a "free good", But, even if the process technology component is
'fféely available and 1s obtained "embodied’, so to speak;'in imported equipment, it
does not follow that the transfer is Costless.l Obviocusly the transfer as a whole
involves more than just the transfer of process know-how, and there will normally be
costs (including foreign exchange costs) for other "elements of technical knowledge!
such as engineering design or management or marketing., The technological dependence
of the developing countries arises not only from their incapacity to invent new

processes“andjproducts, but also from the lack of other, possibly nore rmindene skills.

1/ i recent theoretical discussion of choice and transfer of technology which assumes
implicitly that because non-proprietary technology is a "free good" the whole
transfer process is costless is J. Fei and G. Ranis. "Technological Transfer,
Employment and Development! Yale Growth Centre Papers, 1969.
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For example, Froes, Sepulveda and WOde;/ point out that, in the case where patented
process technology is transferred, the unpatented components, which might appear as a
'mere implementing appendage of the patent!, are in fact the ' more important and
valuable component! of the transfer. Lig htmang/says that the 'most prevalent element
in foreign licensing! is the supply of know-how required for production, maintenance
and quality control, . Lachmanné/ specifically discusses the case of unpatented or,
more generally, non-proprietary process technology which is 'simple and stable!.

Even in proprietary process technology which this case, enterprises in the developing
couritries depend on technical knowledge fron advanced countries, without which the
simple machine-embodied transfer of process technology is unlikely to be commercially-
successful.

25. Parenthetically, these examples demonstrate a difference between transfers of
technology between advanced countries, and transfers between advanced and developing
countries, It is true that the mere transfer of process technology is also
generally insufficient for effective transfer between advanced country enterprises;
here too, .other elements of technical knowledge than those embodied in the pfocess
itself must be supplied to ensure commercial success. But in such cases, recipient,
enterprises are normslly able to find the feasibility, design, plant, construction,
managerial and rarketing cepabilities required in thelr own countries - if not in
their own companles. 1In the case of enterprises in developing countries, the
dependence on foreign skills is ruch greater - in many cases all the eleﬁencs of

technical knowledge requlred hove to come from abroad.

;/ CarlowiE.AHenrique Froes, Cesar Sepulveda, Juan E. Wodzk: "Current Developments
in Industrial Property Rights inALatin.Lmerica";»Idea,_Vol.7, 1963, pp.277-313.

2/ Joseph Lightman. "Compensation Patterns in US Foreign Licencing", Idea:
The Patent, Trademark and Copyright Journal of" Research and Education, Vol.l4,
No.1, Sprlng 1970, pp.1-31. - :

Q/ Karl k., Lachmann. N"The Role of Industrial Property in the Dissemination of
: Technical Knowledge in World ContextM. A United Nations View; I1dea, :
Conference issue, 1965.
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26. This designation of elements of technical knowledge is a way of setting boundaries
to what is included in the concept of technology transfer.. These boundaries confine
the concept to those elements of technical knowlecdge which are immediately relevant to
the installation and operation of production facilities. Thercategories correspond
closely to the steps that are - implicitly or explicitly - involved in any decision

to invest, and also to the technical inputs reguired in production. Traditionally,
economists have tended to side-step the technical problems and complications of the
decision to invest but in the context of technologically weak developing economies

. this is a crucial question.l/ Indeed, if we are to understand the nature end origins
of techndiogical transfer to developing countries, this is precisly the point we have

to recognise.

27. Some other definitions show a similar pre-occupation with the transfer of technical
knowledge required for the introduction and operation of new production facilities.
Another United Nations studyg/ defines the'"process of technology transfer! in terns
which are very similar to those we have used.

28, Quinn,é/Hall anc Johnsan,é/ and Peter Gabrielé/ implicitly set sinilar limits to
the transfer concept by defining it in terms of technical knowledge related specifically

to setting up and operating new production capacity.

;/ One economist who has recognised this, just as he has recognised nany other of the
specific difficulties and contradictions of under-developnent, is Hans Singer.
See Hans Singer. "Internaticnal Development Growth Wayst , 1967. The
point is that the "pre-investment" probler that Singer describes can be assumed
away in a context where all the technical, managerial and entrepreneurial skills
for solving it are readily available. They are so in the incdustrialised economies,
but not in the developing countries.

2/ "The promotion of the international flow of private Capital®, fifth report of the

Secretary-General, in Official Records of the Teonomic and Social Gouncil,
Thirty-ninth session, lnnexes agenda iten: 8(E/4038 and Corr.l and iad.l).

James Brian Quinn: "Technology Transfers by Multinational Corpanies", Harvard
Business Review, November-Decerber, 1969. : . : '

&

L

G.R. Hall and RB.E. Johnsons "Transfer of US ierospace Technology to_Japan"f’
Symposium of The International Economic iissociation, 1968, to be published.

Peter P. Gabriel: "The International Transfer of Corporate Skills", Harvard
University, Division of Research, School of Business Ldministration, 1967.

o
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29. However, in each of these cases, there are some subdivisions of the elements of
technical knowledge, which we shall make”use:of'in leter parts of this study. - Thus,
both Quinn and Hall and Knight distinguish three tldsses of techinfcal kibuledge or =~
"technology™ “(using ‘similar termlnology) "General'technology" is the'kind:of
technical knowledge which is common to nost flrms in any 1ndustry. "Systenrspeolflc'
technology" is knowledge possessed” by a flrm or 1nd1v1duﬂls 1n it that dlfferentlates
‘the firm from its rivals and may glve 1t a competltlve edge. (Oulnn - more
573pe01flcally < identifies "systen—spe01f1c technology" with the kind of technlcal
‘knowledge which is likely to be protected by patents or other prooorty rlghts)
"Flrmrsp601flc technology" 18 ‘the kind of technlcal knowledge which canfot be
attributed or associated with’ any SpelelC 1ten the firm munufactures, but whlch
results from its overall act1v1tyl and " experlence.'ff”“"" ' -

30. Peter Gabriel's sub-classifications are similar: He olstlngulshes- "éenerel .
technical knowledge" which'is readily acce351ble~i "personal skllls" whlch are normally
transferred’ by 1nd1v1dual actlon-“ "corporate knowledge" whlch is often patented or
secret process technology, transmltteo at the 1n1t1at1ve or w1th the consent of the
company which" poseesses ity and "coroorate skills and capabllltlcs" whlch can onLy ‘
be transmxmxk&by the 'dlrect -and. contlnuous part1c1;atlon‘of “the sapplylng orpunlzatlon
&s a whole.t & ' o o

3%, “These sub—classrflcatlons are useful for describing ano understandlng terms on ‘
which enterprlses in developlng countries get hold of technlcal knowledge. We shalli'
examine thefrlater in ‘thé discussion of nechanismsibr“technology transfer. 'An
important polnt sbout these dlstlnctlons 1s thet they scparate certaln elements of

technologlcal knowleog (1n the' case of Qulnn, ‘these are his categorles "general

‘technology" “and "system~spec1flc technology" whlch corresponds to our process .
t;chnology5’ in Cabriel they are "general technlcel knowlodge" "personal skllls,"

“and’ "corporate knowledge"), fron the capo01ty o use thls knowledge for commercial

advantage. Thé capacity to use and explolt the technical knowlcdge for comrerclalvv
advantage nay be identified with "flrnrspe01flc knowlecge" (in the Oulnn and Hall and'!
Johnson cases) ‘and’ with "corporate skllls" (1n Gabriclls 3naly31s) " e shall returniw
to this" olstlnﬂtlon in the discussion of nechanlsms of transfer of technology 1n R
'"Part*Two. R

1/ See Quinn,op.cit., pp. 301-312 and Hall and Knight, op,cit., pp.306-309.
2/ Gabriel, Peter, op,cit., pp. 66 ff.
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PART TWO:
* MECHANISMS FOR THE TRANSFER OF TECHNOLOGY

Glassification of transfer mechanisms

32. A mechanism for'transferring technology is any means for making available to a
production enterprise (in our case, in a developing country) those elements of
technical knowiedge,‘which may be unavailable in the domestic economy,“required to

set up or operate production facilities. Considering the range of technical kmowledge
which may be transferred if is hardly surprising that there are a variety of mechanisms
for transfer of technology. Also, because the developing countries characteristically
lack many elements of technical knowledge - and particularly those needed for more
sophisticated types of'technology - it is possible that the range of 'mechanisms'
which are used in transfers between advanced and developing countries is greater than
in the case of 1ntra—advanced country exchanges. |

33, This heterogeneity poses some problems for the analysis of the transfer of
technology. Fortunately, however, there appear to be some unifying features.
Mechanisms for the transfer_df technology can be grouped together in some simple
categories., The main purpose of this part is to explore this possibility.

Iransfer of teOhnology,and the supply of technlcal information:

34, It is possible immediately to limit the range of mechanisms which enter the
picture., If the concept of technology transfer is limited to the elements of technical
kmowledge which are needed to set dp'particular new production facilities - rather

than new prodﬁction facilities in general - the analysis is more manageable. This
mekes it poséible to distinguish the 'transfer of technology' from the wider concept
of 'supply of technical informétioh', (though from certain points of view technology
transfer may appear as a speéialvcase - a subset, as it were - of teéhﬁiéal iﬁfofmation).
35. This has the advantage that it helps to sort out a particularly'intracﬁable and
heterogenous group of 'mechanlsms' These are the more or less informal and unspecific
weys in which production enterprises and individuals in developing countries may learn
about new technologies - as well as about technical and scientific knowledge in
generel, The cgﬁegory includes such things as exchanges of books, learned journals,
trade joufnals and sales literature; informal”personal contacts and relaticnships,
attendance at meetings and conferences, training abroad for technicians from developing

countries - and so on. Some authors put a good deal of emphaslis on these exchanges
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as mechanisms for technology transfer. . For example, Harvey Brooks lists ten different
'mechanisms! of which at least six fit into this category of unspecific ways of
transferring techrical knowledge.l/The sar is true of nearly all of the categories
defined byAVelascog/Freeman, Oldhem and Tukean also include some of these mechanism
36. - For our purposes, these exchanges will only be considered-if they are used to
transfer elements of techhical knowledge whi.ch are needed to set up and operate

37. Nore of this is intended to understate the importance of provldlng developing
countries with scientific and technical information, nor to understate the problems
involved 'in doing so. These problems arc acute and there are no doubt, strong -
argumsnts for' new policies - and possibly new institutions = which might help to

solve them. All we ‘are saying, is that the supply of technical information in general
is a different, or from certain points of view, a wider problem than technology
transfer. Access to technical information is essential in developing countries, if .
only because it is a factor in learnirg about the availability of new technology .

And if this study only comsiders those bits of technical information needed in actually
setting up new production ¢apacity, it is simply becsuse it is analytically useful to
separatefthe*problem of technology transfer from the wider issue. We shall, however,
return briefly 6 ‘tho ‘technical information problem in the final part of the paper.
Dirsct or indirect mechanisms: a distincbion: - -

38. Even with thess constraints, however, the range of mechanisms for technology
transfer is large and heterogeneous. Each of thé elements of technical knowledge may

be transferred in a variety of ways zad even the transfer of one "element® by itself

1/ See H. Brooks; "National Science Policy and Technology Transfer." Proceedings of

a Conference on Techunology Transfer and Innnvatlon. National Science Foundation,
May 1966. - . -

2/ Jose R. Velasco; "Transfer of technology among the developing countries with
- emphasis on promotion and the encouragement of such technology.”" ECAFE Conference,
document E/CN, 11/1 NR/IND Conf. Z/L. 23. 9 June, 1970,

3/ See study by C.H.G, Oldham, C. Freeman and E, Turkcan, "The transfer of technology
to developing countries" (TD/28/Supp.l) :
Also, W.P. Strassman;. "Technologlcal Change snd Economic Development (The
marufacturing experience of Mexico and Puerto Rico)", Cornell U.P. Ithaca NY 1968.
Strassman includes technical information in general as a mechanism for transfer,
However, he points %o the inadeguacy of technical information alone as a means of
transferring eleasnts of know-how. . .. o

4/ The same kind of restriction is implicit in. the definitions;usednin:ggéﬁg_"Recent
Developments in the Andean Group of Countries.” Technology Development Unit,
Dept. of Scientific Affairs, OAS. Washington, November 1965.
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. may involve a number -of mechanisms. Pugh;l/for example, remarks on the complex mix
of know-how involved in the“design and cOnsﬁructiQn phase of production facilities.
39....There is, however, a broad distinction which may help considerably in the
analysis of transfer of techmology. On' the one hand, transfers may be done through
direct relationships between & number of supplying enterprises - each responsible for
some of the technical knowledge required - and the recipient company; on the other,
a single advanced country enterprise may take overall supervision of the whole
transfer - and- sub-contract other specialist enterprises in the advanced countries.
40, We shall distinguish in this study between transfers where enterprises in a
developing country: get direct access te'Suppiiers of technical knowledge and those
where some enterprise in an advariced country ‘is 'interposed! in the process and takes
upon itself the business of econtracting and organizing the individual suppliers of
technical knowledge. Diggrams I and II show extreme cases which demonstrate the
distinction., In:diagram I, the recipient enterprlse engages a number of separate _
suppliers to provide it directly with ‘the various elements of technloal knowledge 1t

needs. In diagram II, the recipient mekes a contractual arrangement w1th a 81ngle

enterprlse in the advanced country- (often a pro&uctlon company),fwhlch then organizes
the_individual suppliers of.technical knowledge. Mosﬁ:real:cases of ﬁransfer are
more complex than those-in the diagrams. There are many p0581ble 1ntermed1ate
combinations between Diagrems I and II, For example, in Dlagram 1 there is no reason
why there should be a one<to=ohe correspondence between the ‘¢lements of technical
knowledge required, and the separate supplying organizatiohé{;AOﬁe supﬁiier may cover
a number of elemenis (for example, engineec,ing design and machine and plant
construction may be done by a single enterprise). In other cases, more than one
supplier may be needed to provide a single category of technical knowledge (e.gs
machine and plant construction may involve a number of_enterprises particularly in
big investment projects). » » |

41; The role of the contracting enterprise may be more circumscribed than in

Diagram II. The intermediary firm may be responsible for only a pafﬁ of the transfer
process;- for example, the recipient enterprise mayvuse:separate suppliers for some
elements of technical knowledge and may get the remainder through an intermediary
enterprise. In certain casee, some of the technieal knowledge required may be -

available in the developing ‘country itself or even within the recipient enterprise.

1/ Pugh, R.C: in chapter I of "The promotion of the international flow of private
capital" further report by the Secretary-General, in 0fficial Records of the
. Economic and Social Council, Thirty-second session Annexes, agenda items 2 and 5
document E/3492, 1961.
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In the same way the contracting enterprise can normally supply some of the olements
of technical knowledge required from its own resources and does not have to sub-
contract., Finally, in the case of very large investment projects there may be more
than one contracting enterprise ~ often one or more intermediary companies supply the
technical knowledgé needed in the construction phase, while a different enterprise
supplies management or marketing know-how.

42. Diagram III is intended only as an illustration of some of these complexities.
By way of example it shows a transfer operation where:

»(i) the engineering design for the recipient enterprise is done by a
consultant company which sub-contracts to other groups for feasibility
analysis and determination of the most suitable technolggy.

(ii) An intermediary company supplies process techmology (possibly under licence)
and engages a single consultant group to advise onmnagement and marketing
in the recipient enterprise.

(iii) The recipient enterprise contracts plant end machinery contractors directly -
and also engages a consultant group to supply it with information on
technological developments relevant'to the field of production in question.

43, These models help to show how complicated the transfer of technology may be in
practice. (They might also be used as'a basis for categorizing the various forms in
which transfer of technology takes place), However, the models also indicate that,
in spite of the complexity of the transfer process, mechanisms might be classified
into two broad groups:

(1) those mechanisms thaf are used when recipient enterprises are in direct
contact with suppliers of technical knowledge;

(2) those mechanisms that come into play when an advanced company enterprise
plays an intermediary role in the transfer process. The intermediary
enterprise transfers a'package! or 'bundle' of elements of technical
knowledge. ‘

4o For brevity, we shall call these the mechanisms for direct and indirect transfer.

respectively.

Mechanisms for direct transfer of technology:-

45, Mechanisms for direct transfers include such things as direct contracting of
individual experts and consultant companies, engaging engineering design and plant
construction enterprises, training nationals for specific production projects,
technical information activities and transfer of the process technology embodied in

capital goods by importation of equipment purchased directly from machine manufacturers.
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MECHANISMS OF TECENOLOGY TRANSFER
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46. in unknown, but no doubt substantial, part of the transfer of technologyrﬁp“
developing countries takes place through such direct'mechanisms; Thereﬂare virtually
no systematic data on direct. transfers. Even if there were, there would be éope‘very
sericus conceptual problems. in interpretation, and particularly in comparihgjthe
relative importance of direct and indirect mechanisms. But it is probably safe to
assume that a lot of the technical knowledge used in investment projects in developing
countries is transferred directly. For example, it is our impreesiOn that a large
proportion of plant and machinery imported by developing'countries is the consequence
of direct transactions betweer enterprises in developing countrles and machlnafy '
suppliers in the advanced countries - (as opposed to plant and eoulpment 1mported
under indirect transfer contracts, like licence agreements or investments by forelgn
enterprises). | _ A
47. Direct mechanisms of transfer are therefore likely ﬁb be quantitatively iwportant
in their own right. They are also important in relation{to future policies for the
transfer of -technology. 4s we shall see, it is argued;ﬁhat there are economic as
well as political problems associated with indirect transfers. For certain lines of
production, it may be possible to use direct mechanisms as an alternative to indirect
ones, The problem is to know where such alternatives exist and what economlc
conssquences would flow from using direct rather than indirect mechanlsms. _

48, This question can only be properly examined later in the study. At this stage,
we confine'ounselves to a brief discussion of some of the main direct mechanisms,

and to an outlins of the advantages and disadvantageSAWhich are associated with them,
Unfortunately, it is by no means easy to ieet even this limited objective of
description and preliminary analysis. The problem is that, although the direct
mechanisms for transfer are in some sense ohvious and vell—knoun, there is as a )
matter of fact, very little systematic analysis of them or of the problems associated
with them. Whilst the literature on indirect mechanisms (like foreign investments

or licence agreements) is extensive - though still insufficient in point of empirical
detail -~ the literature on such things as the role of machine suppliers or technical
assistance consultants in the transfer of technology is very limited indeed. The
imbalance is plainly reflected.in this study, where a major pert'ef the discussion

is on indirect transfers. '

49. It is probable that direct purchases of plantband eguipment from machinery

suppliers in the advanced countries cen play an important part in direct transfers of

tecinology. There are a number of factors which will determine whether or not
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enterprises in the develoving countries can get hold of the process technologies they
require through direct transactions with machinery suppliers. In the first place, '
direct transactions of this kind are probably only possible where there are no
restrictions on the availability of process technologies because of patents or
proprietorship. 4As we have seen, patented machinery will be freely available in
capital goods markets, if the patents are held by the machine producer. If, on the
other hand, they are held by some manufacturing company which uses the machine, their
availability will be limited - and in all probability transfer of the technology to
an enterprise in a developing country is only possible through some indirect
contractual mechanism,

50.  Beyond this, it must be remembered that process technology embodied in machinery
is only one of the elements of technical knowledge that the enterprise in the
developing country is likely to need. Uhether or not a direct transfer through
machinery suppliers is a possibility may depend on the availability of other elements,
A number of situations are possible. It may be, for example, that the technical
khowledge required to use new plant and equipment into production is to some extent
restricted and in the lownership' of production companies in the advanced countries.
For example, whilst plant and equipment needed for petrochemicals production may be
purchased directly - the technical knowledge needed to operate such plants may only
be available from chemical companies in advanced countries. In spite of this
avallability of the machinery, an indirect contractual transfer may be unavoidable.

In other cases, of course, machinery suppliers themselves are able to teach recipient
enterprises how to use their equipment; tils appears to be . very common practice

in some sectors, In addition, in some sectors, enterprises in the developing countries
have considerable operational experience, and will be able to supply the. complementary
technical knowledge needed to comnstruct and operate the new production facilities in
which the machinery is to be used. Alternatively, the recipient enterprise may have
aqcess_to technical assistance experts and consultants to assist in comstruction
and-plant operation.

51. The conditions for direct transfers through machinery suppliers are probably
most favourable in manufacturing sectors which are already well-established in
developing countries (and where there is therefore some indigenous technical capability)
and in which technologies are 'mature'!-and technological advance relatively slow. In
. such sectors, the incidence of proprietary technology will tend to be small., These

conditions are probably met in the so-called traditional consumer goods industries
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like textiles and clothing, food proceSblng, leather production and so on -~ and this
is one area where dlrect transfers through machlne suppliers probably play an
important part. o B
52, Direct purchascs of machinery as a basis for transfers bf techholdgy present
certain advantages. Such transfefs:ﬁay well avoid some of the difficulties
(associated with indirect transfers (iiké'price mark-ups on plant and equipment, or
like transfer of inappropriate techhiques) which we shall discuss in more detail
later, But there are also problems,

53, Firét enterprises in developing countries may face highly imperfect market
conditions in purchésing plant and equipment abroad. For example, even though there
are no restrictions on the availability of machinery patented by machine producers,
the'eiistence of the patent obVioﬁsly implies that the producer is in a gquasi-
monopolistic position. The degreé of market control he can exercise will depend on
the availability of alternative maéhines and - probably more crucially - on whether
or not the reclplent enterprlse is aware of the ex1stence of those alternatives.
More partlcularly, market 1mperfectloas may be enhanced because enterprlses in
developing countrles may be particularly dependent on machine suppllers for other
elements of technical knowledge and also for adequate credit facllltles forthe
purchase of tho machlnery. A machinery producer who 1s able to prov1de such services
nay have partlcular*y strong bargaining power vis-a-vis the reclplent enterprlse and
may be able to mark—up machine prices (as well as making payments for the
complementary services he provides). In some large public sector projects flnanced
by tied project ald. machinery suppliers are able to establish a virtually captive
market - and price mark-up on 1mported machlnery can be con31derable. Research on
these problems has been very limited,

54;' It is argued that machine producers are much more likely to be w1lllng to adapt
a machinery to the Spelelc condltlons of production in developing countries, than
sgy foreign investors who rely on the machinery they normally use in industrial
countries., Once again, there is hardly any data on this. On the face of it, there
are reasonable grounds for the argument - but there are also some fairly obvious
constraints on the kind of adaptations which machine suppliers may be willing to
ﬁndertake. tYhere adaptations are costly - say because they can only be made by large
teams of highly skilled scientists and engineers - the potential market for the
adapted machinery will be crucial in the decision whether to undertake the adaptation
or not, Markets for machinery in developing countries are small; they may be too
small to allow the machine producer to cover costs of adaptation without ralsing
machine prices to a point where the private returns to the recipient company are
diminished rather than increased.
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55, ind even if there is a sufflclent market to amortize the costs of adaptation,
the machine supplier ‘mst cons1der the returns he might have got by u51ng his scarce
scientific Tmanpower for other purposes. We return to this problem later, 1n » |
dlscus31ng 1nd1rect transfers where 51m11ar dlfflcultles arise. It is probably

true, however, that there are some poss1b111t1es for co-operatlon between research
1nst1tutes in developing countries engaged on adaptive research and machine

producers - and that such co-operation is easier in direct 'nachine—supplier’
transfers than say in transfers through forelgn investments.

‘56 Ind1v1dual ezpert and varlous klnds of consultant enterprlse are used in the

'transfer ‘of many elements of technlcal knowledge. Experts and groups may be
contracted directly on a commerclal basis by enterprises in developing countries,

or they may be recruited on behalf of technology recipients by official multi-

lateral and bl—lateral technical assistance agencies, and paid for by the agen01es

as part of a grant or soft loan- aid programme. Indeed, the supply of experts and’
consultants (as well as the tralnlng of natlonals for specific projects) is probably
one of the maln contributions that technlcal assistance activities make to the
transfer of technology. It is worth’ noting, however, that the main difference
between engaglng consultants on a commercial basis and getting them through official
t'technlcal a331stance schemes, is that in the latter case the aid agency 1is respon31ble
“for recrultlng and for payment For the rest, the same consultant groups (and
1nd1v1duals) tend to be used in both commercial end tecnnical agsistance transfers.
Stressmen points out that offiCially financed transfers call on much the same groups
as are used by those recipient enterprises which are willing or able to finance
consiilting services on their own account;l/One conseguence of this dual reliance on

a single group of consultants, is that there is no guarantee'that technical assistance

experts and groups are more indepenaent than consultants engaged on a direct

1/ H.P. Strassman. "Technical Change and Economic Development," op.cit.
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somperclal basis. The complaJnu, which is frccuently voiced in the develooing
countries (and xhlch certainly ‘has some justifi cptwon)s that consaltaﬂts tend to be
linked formally ox 1nLo ‘mally to parviculer suppliers of OWanu, machinery oi prccess
technology, applles aa much to thoss financed out of tachnic cal assistence as to
those engaged comusreie ly.” 1/ ) |

57. Paventheticall 1y, ws sbould mention that technical assistancs programmwes are not
cnIy used to suppord fairset twansiers!. hoJ dTSo play a part - though prrbably a
quite limited one -~ in indirsct trancfers, ir"olv1ng 2u invermediary cnterpricc.
J.P. Leovis® mentions that in the case of Tndia, the Unitasd States Goverrment igency

for International Developmwn® "increasingly ueeds to rely on the contract device with

~

privave industry’ as a basis for traﬂ sfe rwng h@"bﬁologv.

56. The role of "ovnﬂrch institetes oo chanxunu JOT the 1nternatjona1 transfer

of 1 pdust'lal teck nology is not often dlscuss pu, and rost ciscussions centre on the
[Jovyes Jbutlon wnich reqearcn insb Lutev could or should wmake, rather than cn what
th j uually do. Apolic researen lnSLguib oov;ousT" have a potential if

aarcalized rolc in creati ng op‘"op".lauv process tecinology for developing countries

1/ The icdea that thewe oy ba sibjective Ulases in cdvice given by cousultant
corpaniez enpagad, for excipls, in feasibilicy stulies or the selectlon of
senders, does not nscesserily fuply bad faith on the pa;t of the ccnsuluant
group itself, (bhougL comatines i doss). The point is that any individual or
group will inevitably be better acqualnted with souwe potential supplying
enterprises than others ~ and this itself may introduce blases. Generally
ronsultant companies are bast acquairted with ovher technology supplying
enterprises in their home countiy.

o/ 'J.P.Vpew;s:A:“Quiet Crigis i Indiss Liconomic Dﬂveﬁcpmevn and American Policy,®
The Brockings Institution, Wachiagton, D.C,
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and in supplying other elements of technical knowledge. At the same time, there

are a number of factors which have limited their contribution. ‘

59. TFor all the limitations in the contributions of research institutes to
technology transfer, the few "success stories" that one finds indicate the role

they might pléy. For example, Cockroft quotes the work of the Mineral Science and
Technology Division of the Warren Spring Laboratory in the United Kingdom. This
laboratory provides technical assistance through the United Kingdom Ministry of
Overseas Development: 1t has examined mineral extraction and processing methods for
Malawi, Sierra-Leone and Kenya; officers of the institute have given technical
advice in Turkey, Bolivia,and Kenya through United Nations programmes. Cockroft2
also mentions the United Kingdom Hydraulics Research Station, the Atomic Energy
Authority (in connexion with the highly disputed and disputable sea-water
distillation projects) and the Overseas Liaison Unit at the United Kingdom National
Institute of Agricultural Engineering and the Tropical Products Institute. To a
considerable extent the existence, and the research interests of these institutes
stem from the period of political colonialism - but, at least in Cockroft's account,
they nowadays show an ability to tackle and solve specific production problems in
and for the developing countries. The same might be said of the research institutes
associated with ORSTOM in France, and there are no doubt examples of this kind in
other ex-colonial powers and in the United States,

1/ On the inefficiency of research institutes in the developing countries and on
the limited contribution of research in the advanced countries to solving the
problems of developing countries see The Sussex Group;

2/ Codkroft, Sir John; "Technology for Developing. countries" Lecture delivered
under the auspices of the Overseas Development Institute, London, W.1,
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Mechanisms for the indirect transfer of technology

60. We have defined mechanisms for the indirect transfer of technology as those where
an enterprise in the advanced country is, s to say, 'interpoced! between the various
individuals, groups and enterprises which can supply technical knowledge, and the
recipient company in the developing country. The intermediary enterprise may simply be
some kind of contracting group. Often, however, the intermediary is an advanced country
enterprise engaged in production activities of the same kind as are being transferred.
Also the intermediary enterprise is not simply 'interposed!', in some neutral sense.

It is frequently the initiator of the transfer, particularly in the case where the
transfer is accomplished by the intermediary company setting up a wholly owmed
subsidiary in the developing country.

6l. It is very diffiéult to reach any firm conclusions about the relative importance
of -indirect as oppbsed to direct mechanisms in transfers to developing countries. It
is clear, hoﬁe?er,>that indirect mechanisms (like whoily~owned subsidiaries and various
kinds of licensing agreements) play an important role in some sectors: generally those
sectors vhere technblogylis highly sophisticated and changes rapidly.

62. The obvious-qﬁestion'is why indirect mechanisms are used at all. Why do recipient
enterprises depend on production companies in the advanced countries as’ intermediaries
in the transfer process? There are, on the face of it, three main reasons for this

dependence. These are associated with:

(1) deficiencies in the capacity to use technical knowledge
in developing countries; : Lo

(41) the role of proprietary process technology in the
transfer process;

(iii) the role of trade~-marks, brand names and the like in
transfer process.

Deficiencies in the capacity to use technical knowledee in developing countries
63. The problem for enterprises in. the under-developed countries is not only to get
the technical knowlédge they need to set up and operate new production facilities. It

ie also - and this may often be more important — to use the advice and the knowledge in

en economically efficient way. To do this, the recipient company must have, for
example, the mansgerial and entrepreneurial skills to make business decisions from
feasibility and engineering studies. It must be able to organize the experts,
consultant groups, machine suppliers and plant constructors that are required in the

construction phase - particularly in those direct transfers where these suppliers of
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technical knowledge are all independent of one another. It must also be able td’managé
the production line efficiently and to market the goods it produces. In other words,
over and ebove the problem of getting a supply of technical knowledge, there is thev
problem of developing the capacity to use the knowledge once it is available. It is
precisely these gorporate skills which are'often deficient‘in enterprises in the
developing countries. i |

64. Because of these def101enc1es in their capaﬂlty to organize and use technical
knowledge, enterprises in developing countries often have strong incentives to rely on
the intermediary role of production companies in the advanced countries, which possess
these capabilities. As we have seen the intermediary company may sub=-contract for the
various 'elements of technical knowledge' or it may be able to supply them from its own .
resources. The crucial point, however, is that it tekes control of a large part of the
overall transfer operation, and in doing so, it makes available its own ablllty to |
organize the construction phase of the project and sometimes also undertakes t0 manage
the newly-installed plant, and to market the product. The transfer operatlon - or a
large part of it - is carried out by one or another form of contractual agreement
between the suppller and re01p1ent

65. Thls rellance on indirect transfers can and does arise, whether the process
technologg is patented or not. It reflects the fact that the dependence of recipient
enterprises extends well beyond the need for proprletggz process technology.

66. In Part One we identified the 'capacity to use' technical knowledge with -
"corporate skills" as Peter Gabriell describes them, and with fifirm-specific knowledge'
as described by Quinn,g/ and Hall and Johnson. Gabriel emphasizes the importance of
mechanisms for the indirect transfer of technology transfer precisely because they are
ways of transferrlng "corporate skllls" J.P. Levwis argues that industrial technology
iis most effectlvely transferred by those organlzatlonal entities that know most about
using it." (Nhence the tendency for United States Govermnment aid projects to rely on

Tcontract devices! with United States private enterprises). Wlonczeké/ points out that

1/ Peter Gabriel, op. cit.
2/ J.B. Quinn, op. cit.

3/ Hall and Johnson, op. cit. )
&/

5/

J.P. Lewis "Quiet Crisis in Indis,op. cit. p.292. Our underlining.

Wionczek, "Case Study of Mexicol, op. cit. p.l17.
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in the Mexican case, the failure to recognize that the capacity to use technical
knowledge is often crucially important, resulted in inefficiency and even break~-down
during the construction phase of new projects, in cases where  ocal enterprises tried
to-go it alone without entering contractual agreements. A United Nations Report
mentions that the velue of contractual arrangements - (for indirect transfer) is that
they enable the 'receiving enterprise to draw on the know-how! as well as other
advantages of the technology supplier.l |

67. The extent_of 'corporate skill! deficienty as a-factor leading to the use of
“indirect mechanisms” is not properly understood; This is certainly an'area for more
thorough enquiry. One would ‘expect deficiency in !corporate skills' to vary
considerably from country to country and hence its relative importance in determining
the kind of transfer mechanism which is.used should .vary also. No doubt: there are also
inter-industry variations within ' countries, and it is also possible that larger
companies in the developing countries have better managerial capabilities than smaller

units. One might expect the larger companies to employ direct transfer mechanisms more.

frequently. There is some support for this.in various studies, for example,
contributions to a National Bureau of Standards Symposiumg/suggest that larger firms in
Mexico have a growing ability to 'shop for technology'! and diversify their sources of
¥know-how, hiring 'consultants for feasibility studies and advisors on the choice of
technologies'. This should not be taken to mean that larger companies are able to -
by-pass indirect transfer mechanisms entirely.: For example, '

Tdiversification of sources of know-hew" may nol necessarily mesan a shift

from indirect, contractual transfers to direct ones: it may equally well

mean that the larger companies enter mgre than one contractual arrangément

for a given production project. In spite of these caveats, however, there

is some evidence that the larger companies are able to move away from total .

dependence on a single intermediary company for the whole transfer process.

(e.g. from the extreme situation illustrated in Diagram II). One redson

1/ See "The promotion of the international flow of prlvaté cépital” ‘Fifth Reportﬂ of
the Secretary-General, in Official Records of the Economic and Social Counc1l
Thirty-ninth Session, Annexes agenda item & (E/4038 and Corr.l and Add. l)

_/ United States Department of Commerce/National Bureau of Standards.
Sympos1um Nov. 6-17. 1966 "Technology and World Trade" NBS Misc. Pub. 284 o 133.
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vhy they are able to do so, is no doubt the fact thaﬁ they are better

supplied with managerial and technical skills than the smaller companies,?®
68, ' There are also indications that state-sector projects in_the deveioping countries
often involve a larger component of direct transfers than privete sector ope:c'a.tions:L
and generally use a greater diversity of sources of technical knowledge. This isva
point which needs to be studied. It may be, for example, that the diversification of
sources is a consequence of the sheer size and complexity of some public sector
investments, or it may be that there is a concentration of managerial end technical
skills in the state-enterprises in some countries; alternatively there may be some )
lessons to be‘learned ffom contracting and tendering procedures in the state sectors.
The role of proprietary process technology in transfers:
69. This brings us to a second reason for the use of indirect mechanlsms in
international transfers. It is that where proprietary process technology is 1nvolved
in the transfer, the tendency towards wide-ranging contractual agreements appears to be
reinforced. The company which owns the process technology, takes on the 'intermediary!'
role and usually controls other parts of the transfer as well. This tendency is
reflected in the variety of elements of know-how that are usually covered by contractual
agreements which involve patented processes. A number of authors point to the range of
non-proprietary technical knowledge which is covered by agreements involving patented
processes., A United Nations Report2 describes the extreme case where the pgtent
supplier takes charge of the entire transfer. This case, where the patent supplier
also supplies the full range of technical knowledge required for the project (normally
by subcontracting) is an exsmple of the 'turnkey' project, (which we discuss in more
detail later in this section). Pugh also refers to the diversity of the elements
entering contractual arrangements, which often makes it difficult to draw hard and fast
lines between different kinds of contract. Elsewhere Lightman, points out that there

1/ See Kopelmanas, Lazare; "Study of the Legal Aspects of Contract Practices
concerned with the Transfer of Technology from Enterprises of Developed to
those of Developing Countries®, UNIDO, ID/WG 64/1, 1970. :

g/ iThe: promotion of the international flow of pr1Vate capltal"
op. cit., p.b.

3/ Pugh, R.C. "The promotion of the 1nuernat10nal flow of prlvate capital®,
op. cit., p.l2.
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are very few instances where agreements ihvolve;/patent rights alone. Normally péténts
end ¥now-how (as well as brand-names) sre liccnced as part of a combination of technical
property rights to the licensee.

70.  Enterprises in developing countries ﬁhich receive transfers of proprietary
technology suffer from the same deficiencies as any other enterprises in that
enviromment. They lack not only technical knowledge, but also the capacity to use it.
Transfers which simply provided them with permission to exploit patents might often
fail commercially. They‘neéd other elements of technological knowledge and, in most
cases, access bo a variety of 'corporate skills' to make the pafent work. This much is
obvious from earlier discuésione It explains why compénies_receiving patented technical
knowledge, need other kinds of technical knowledge as well and why they enter 'indirect!

transfer arrangements. It does not, however, explain why the supplier of proprietary

process technoiogy tends to dominate the transfer operation. On the face of it, it

"should be possible for the recipient to get process technology from one sﬁpplier, and to

use g veriety of indirect and direct transfer mechanisms for the other kinds of technical
knowledge (and corporate'skill) that it requires. Some technology reciplents probably
are able to diversify sources of know—how in this way, but where proprietary process
technology is involved there is a very strong tendency for ouner of process technology

to play a dominant intermediary role in the transfer. |

71. There are several factors which might account for this.

72, First, the recipient company has no incentive to diversify its sources of technical
knowledge unless theie are advéﬁtages to be pained from doing so. It is not certain

that there alwsys will be. The supplier of proprietary technology nearly always has
well-established links with engineering designerss construction companies and the like,
who are better acquainted with the peculiarities of his process technologies than any
other groups. Where the technology owner is a vertically-integrated company, many of
these elements may actﬁally be present in the company itself. In these cases, there is
little incentive for the reoipieﬁt companyoto look for alternative suppliers‘for |

unpatented technical Imowledge and skill, It is not only more convenient but probably

less costly, to leave a large part of the transfer to the process supplier.

73. Second, this argument is strongly reinforced where process technology is

differentiated from other technologies which might be used to manufacture the product or

1/ Lichtmen, Joscoh. op. cit., pp.3-4.
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a near substitute. Where there is technological differentiation, the recipient company
has little choice as to who is to supply the complementary inputs of technical knowledge
needed to set up the project, Once there is a decision to employ a particular process
technology the rest follows. Indeed the design consultants, engineers and construction
companies normally used by the owner of the process aré often the only ones available,
The recipient company may heve to accept a wide—ranging contractual agrecement with the
owner of the process technology,l because it will certainly be prevented from meking a
separate approach to the sub-contractors to the process suppliers, and it is
questionable whether it would be comnercially advantageous to do>so.

74, Third, it may be in the interests of the supplier of process technology to
dominate the transfer. The returns to the supplicr normaliy depend on the economic
performance of the recipient. For example, the technology supplier may get his
returns partly from royalties based on sales and partly through profits from equity
participation in the recipient company. The supplier therefore has incentives to
ensure, first that the plant is properly designed and constructed; and second, that
production and marketing operations are managed efficiently. ften the most effective
way to do This 1s to obtein an agreement which wiil give de facto control over the
construction and possibly zlso the operation of the project. Control over construction
is probably fairly easy to arrange: the supplier of process technology contracts the
crucial stages in the investment programme, such as design, supply of machinery and
plant construction and uses its usual sub-contractors to do the work. Control over
operation - that is over production and marketing - is more compiéx and is achieved in
a variety of ways. Some of these are mentioned in the Report on “The Role of Patents
in Transfer of Technology to Developing Countries“.g/ For exemple, the licensor may
demand a measure of control over day to day management, or the recipient may be obliged

to seek approval from the licensor for price and marketing policies. Pugh® suggests

1/ See a Report by the Fiscal and Financial Branch of the Department of
Economic and Social Affairs, "Trends and problems in world trade and
development, TD/37, 1967, where it is pointed out where a new enterprise is
based on the use of a particular patent or secret process, the recipient may
have no alternative but to deal with the know-how owner and accept the
arrangement he demands.

2/ %The Role of Patents in the Transfer of Technology to Developing Countries,
United Nations publication, Sales No. 65.11.B,1.

3/ Pugh, R.C. op. cit., pp.22-23.
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that technology suppliers normally seek to control managerial policies and that the
degree of control is determined by relative bargaining positions. (Pugh also discussed
the potential for centrol implicit in diffe.ent types of contractual relationship).
Vernonl/suggests that from the point of view of the developing counﬁry, there is a
trade~off between relinquishing control and getting access to technical knowledge.

75. Other techniques that may be used in achieving control: the licensor may retain
the right to appoint technical directors in the recipient company, or it may install a
quality control department of its own choosing. The licensor sometimes appoints the
marketing manager. Wionczek points out that the technology supplier may get control
over the project by 'divorcing production from marketing and arranging in the contract
for the sale of the entire output of a jointly-owned production facility to a wholly-
owned marketing company‘,2 although this is probably rare.

76. 86 far we have suggested that the technology supplier has an interest in
controlling the transfer operation since this gives greater assurance of commercial
success. In fact, the incentives to control recipient enterprises may be more profound.
Where the supplier is a company with large international commitmehﬁé;-it presumably
seeks to maximize returns over its whole operation. In this case the supplier seeks
control over the recipient to run the project so that it will fit in with an overall
international strategy. This may lead to clauses in the transfer contract which limit
the export markets open to the reciplent company, and which restrict the recipient in
its choice of suppliers for intermediate goods, These restrictions may have the effect
of limiting the commerciel success of the néwventerprise. Export restrictions may
result in low capacity utilization; supply restricﬁions often result in high prices for
intermediate goods. The point is, however, that these limitations in the commercial
success of a particular new enterprise may increase the overall profits of the
internationsal operation.

77.  Again these problems require more examination. The forces which lead technology
suppliers to control recipients, are only partly comprehended. There is only limited
evidence about the success and frequency of different forms of control. Nevertheless,

the evidence secems to support the argument. There are factors which push suppliers of

%/ Vernon, Raymond, "Conflict and Resolution between Foreign Direct Investors
and Less-Developed Countries”, Public Policy, Vol. XVII, 1968.

2/ Wicnczek, "Case Study of Mexico®, op. cit.
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proprietary process technology to control technology transfers ~ and this is one of the
reasons why 'indirect mechanisms' play an important part in exchanges between advanced
and developing countries. '
78. It must be recognized that it is often in-the interests of the precipient company
to relinquish control, where to do so is perceived as the best - and perhaps the only -
way of cnsuring commercisl success. The question of control may not be a major issue in
negotiations, unless the recipient company is thoroughly convinced that its own managerisl
end tochnical capabilities are adequate. But this is probably rare. There are
certainly cascs where recipient companies have actually encouraged technology suppliers
to take a-high degree of control.
The role of trade-marks and brand-nemes in the transfor of tochnology:
79. In order to discuss the third reason for indirect transfer mechanisms, we must
return to the idea that technology is an 'exogenous! factor in the developing economy.
 Underlying this, is the argument that technological change in the developing countries
is based.on ‘technologies which are transferred from abroad in order to manufacture

consumption items which werc previcusly imported. Frequently the market for the
products which are to be manufacturcd with transferred technology is well-established.

What is more important, this market is often conditioned to the brand-nemes and trade-
marks of specific foreign suppliers. More generally, it is sometimes argued that
consumers in developing countries often show an "irrational" preference for foreign goods.
80, In these cases enterpriseé installing new production facilities may be concerned
as much with the right to use ecstablished foreign brand-nemes on their products as with
the technologies needed to manufacture them. The importance which recipient
enterprises place on the use of brand-names and trade-marks leads them into indirect
transfer agrecments even when the technologics required to make the product are simple,
well-established and available through direct transfer mechanisms. Wionczek has
indicated the constraints that this puts on the transfer process.l - These practices
account for repeated refecrences in the literature that contractual agreements commonly
cover brand-names and trade-marks as well as exchanges of patents and know-how.

* % %
81, A number of factors - mainly acting in combination - account for the use of

indirect mechanisms of technology transfer. The most fundemental of these are the

1/ Wionczek, ibid.
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_deflclency of technical knowledge and the inability to use it commer01ally in o

enterprlses in developlng countrles. Because of this, production companies in the.A:;

advanced countries play a crucial intermedi.ry role in technology transfers.' Indlrect

mechanisms may be used even if the process technologies involved are 51mple, well—known
and readily available (say ‘through machine suppliers). The tendency to use indirect

mechanisms is probably rclnforCcd ‘when process technology is owned by a productlon

enterprlse in the advanced countrles. The technology owner has incentives to control"
both the constructlon and the opereation phase of the project so as to increase the returng
he gets for the process technology he supplles -~ and poss1bly to fit the production
act1v1ty 1nto his international strategics. The tendency towards 1nd1rect transfer_rm
‘mechanlsms is reinforced also wherc recipient companies seek the rlght to forelgn _
 brand-names and trade-marks, in order to respond to pre-cxistent pattcrns of consumer
demand. 4v S - - -
Varicties of contractual agrecments

82. A number of kinds of contractual arrangement are used in the 1nd1rect transfer of
technology. Their diversity probably rcflects the mult1p11c1ty of factors whlch
dctcnmlne the preclse bnrgalnlng relationship between ’1ntermed1ary' companles and v
technology re01p1ents. Some of thosc factors are external to the enterprlses 1nvolved.
These are things like'the nature and complexity of the process technology, the ratevofq
technological advance, the number of alternative suppliers of technology, and
institutiongl factors like government policies on forelgn private 1nvestment forclﬁn
technical collaboration and forecign trade. Other factors are specific to the firms:

the sophlstlcatlon and 'uniqueness! of the corporwte skills in the 1ntcrmodlary company,
the availability or lack of such skills in the recipient company.l ‘ »
83.  The contracting companies and the technology recipients must rcspond to a wide .
range of socio-economic and political 31tuat10ns, the response has been the evolutlon o
~meny dlffercnt kinds of agreement used 1n.d1fferent combinations. It may also be that,
the mechanlsms which are preferred in treansfers to a given developing country have .

changed\over time at various levels of development, It is 1mp0851ble unfortunately to

1/ It is probable that subjective evaluation as well as objective circumstances
influence the dedision on what kind of contract to use. For cxample, a '
“supplying company which has seen several of its wholly-owned subsidiaries-
nationalized, may develop a preference for licence contracts rather than wholly-
owned subsidiaries as a means of transfer, even though the p0551b111ty for
direct investments exists.
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say which kinds of agreements are used in which circumstances; for the present about all
we can do is describe the more important types of contract, and to mention the claims
made -for:-and against them.

84. TIransfers of technology often take place by companies from the advanced countries
setting up wholly-owned gsubgidisries in developing countries. By stretching eur
definitions they can encompass this case. The wholly-owned subsidiary may be regarded
as a recipient which is controlled completely by the supplying company. The transfer
operation may or may not involve specific legal contracts between the parent and
subsidiary, but whether it does or does not is beside the point. The whole transfer is
anyway dominated by the parent company and the only substantial negotiation is that
which takes place between the parent company and the govermment of the developing country.
Bvidently, this negotiation will cover many things other than the supply and cost of
technical knowledge. It is in fact, unclear whether technological factors are examined
explicitly in such negotiations. In many cases, choice of technologies, maching
suppliers, plant contractors and the like are probably left entireiy to the-parent
compeny. Also charges made by the parent on the subsidiary company for technology and
know-how, mey be quite unrepresentative of the resources of knowledge flowing between
them: The values imputed to such 'transfers'! are often more a reflection of accounting
requirements than of the oxchange of real resources.

85. This makes it difficult to work out the importance of wholly-owned subsidiaries
compared to other transfer mechanisms. Nevertheless, the wholly-owned subsidiary is
generally taken to be one of the more important and sometimes the most important
transfer mechanism. _

86. There is a considerable general literature on the advantages and disadvantages of
foreign private investment for the developing countries and there.is not much to be
gained by repeating well-known arguments. We shall confine ourselves to a few aspects
which are relevent to the wholly-owned subsidiary as a mechanism for technology transfer.
87. It is ofﬁen argued that the wholly-owned subsidiary is a particularly useful
mechanism for supplyiﬁg technologies, in cases where the production base and technical
capabilities in the developing economy aré non~existent or so rudimentary that domestic
enterprises cannot act as a 'receiving station'! for the technology. In these cases
investments by :foreign companies may be the only mechanism through which the developing
country can get access %o ceftain kinds of technology, and perhaps the only meaﬁs

whereby some local resources can be exploited.
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88, The argument needs to be qﬁalified. In the first place, there arc many cascs
where the argument does not épply. For cxample; an international browery company sets
up a subsidiary in a country where therc is already an established browing industry.
Apartbfrom some doubtful gains from incrcased competition, the most substantial change
is simply that beer (perhaps better beer) becomes aveilable undor a well-known brand-
nanme. This may increasc consumer satisfaction for those who can afford the new beer.
But it is at least argueble that the technological knowledge made available is of
rather low priority and the transfer may well involve real opportunity costs in the
developing country; for example, if it stimulates luxury consumption or if the investor
calls on local savings.

89. In short, a number df transférs by direct investment in consumer goods industries
do not necessarily sﬁpply.skills which are totally deficient or process technologics
which are unknown and - in somec sense -~ needed; they are intended to reap advantages
conferred by an international brand-name in a markct which is supplied alrcady with the
product. This does not mean that all subsidiaries selling brand-neme products fall
into this category - but some certainly do.

90.  Secondly, it may be more difficult for govermmonts to control the monopolistic
practices that uniquc posscssion of a differentiated technology or product permits in
the case of wholly-owmed subsidiarics, than\where therc is a contractual agreoment
involving local capital and managers. This does not by any means imply that local
participation or owncrship is a guarantee against such practices. But it probably
restricts the freedom witﬂ which resources can be expatriated.

91. For all this, the wholly-owned subsidiary will doubtless remain a dominent
mechenism for transfer, if only because technology owners appear to prefer it to other
transfer mechanisms. Its effects on the developing countries will depend considerably
on the policies followed by govermments, both in setting criteria for the kinds of
direct investment to encourage and in controlling prices, profits and repatriation of
resources in what is usually a highly imperfect market situation.

92. A sccond and very common mechanism for indirect transfer is the licence agrecment.
Licence agreements are defined in a2 number of different ways. The.definitions given by

Kopelmanasl/ and by the United Nations study on "The Role of Patents in the transfer

1/ Kopolmangs; Lazarc; Study of the Legal Aspects of Contract Practices',

UNIDO, ID/WG, 64/1, 1970, op. cit.


http://xd.ll

TD/B/AC.11/5
page 36

of technology",l/are perhaps the clesrest because they centre upon the distinguishing
feature of the licence agreement. This is that it gives the licensee access to

proprictary process technology. The United Nations study defines the licence agreement

as a contract 'under which the licensece is granted certain rights to manufacture end
sell products uﬁilizing invéntions, process techniques and other industrial property
rights of the licensor!.

93. Licence agreements vary considerably in content. Some agrecments give the
licensor equity in a joint_vonture with the licensee - others do not involve ownership.
Equity participation may sometimes be given in payment for the technology (often in
addition to royalties);g/in other cases the licemsor buys the equity in a separate
transaction, Ownership is only onc of the ways by which the licensor may get control
over the licensee. We have already noted some of the other methods: for example, the
licensor may appoint technical directors and managers to the licensee, or may undsrtake
the whole manaéement function.i/ Alternatively, particularly wheré brand-names are
exchanged, licensors sometimes appoint quality control experté ~ and cven control
marketing through a separate wholly-owned subsidiary or a joint venture.

9%. . Licence agreements also vary in the “eiémenté of technical knowledge" they cover.
There is nearly alweys some transfer of technical knowledge other than the patented or
proprietary process. Clearly, the various ways in which the licensor exercises control
over the project all involve some tromsfor of technical knowledge and corporate skills.
In addition, agreements may or may not include proﬁision for training, for engineering
design, machinery supply, plant construction and the like. At the extreme the licence
agrcement becomes a “turnkay" transfer.

95. We have already given some reasons why such a wide range of different contractual
agreements are used in indirect transfer agreements, These reasons apply equally to
the variations amongst 1icenciﬁg agreements. The coverage of a licence agreemént may
reflect the availability or deficiency of technical and manegerial skill in the

recipient firms and requirements for skill vary with the kind of technology involved.

i/ Regd;t of the Secretary-General; "The role of patents in the transfer
of technology" op. cit,

2/ This practice is usually called the "capitalization of know-how'.

3/ This is a case of a licence agreement which embodies what is
called a management contract., Manegement contracts are discussed later.
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A largo number of testable hypotheses could be drawn up to explain variations in )
llcen01ng oontracts, an empirical study might well reveal a good deal about the nature
of transfer of technology vhich would be invaluable for policy-makers.

9. The varlatlons in the content of licencing agreements and also the variety of
c1rcumstanCos they are designed to meet, makes it difficult to reach general conclu81ons
about the approprlateness of these transfer mechanisms, What is true of a given type
of licence agreement in one circumstance, may be false in another. '

97.  There are, however, some general arguments which raise important points.
OccaSionaily, iévis argued that licence agreements arc a way of getting access 1o
technology whllst rellnqulshlng the minimum of control. This may be true; but it must
be remembered that ownershlp is not nececssary for control. The licensors objective is
not control 1n some genoral sense but the degree and kind of ‘control required to attaln
his spoc1f10 obJectlves. Given his qtratealos, it is conceivable that a licence-
agreement, with or without equity participation, may suit his purposos as well as a
wholly-owned sub51d1ary.

98. L1Cence agreements arc criticized because they. frequently include clauses, whlch
put restrlctlons on the licenseec. The United Nations: study on Patentsl lists =
potentlally unduly restrictive featurcs" of licence agreecments. Amongst”them”are‘
clauses which oblige the licensee to purchase materials and equipment from the licensors;
clauscs which limit sales to the domestic market or to specified foreign markets only;
and clauses which limit the quantity of production. Vaitsos has raised strong
objections Yo tne first kind of restriction in his study of trecnsfer to Colombia.2

Pugh< discusses oxport restrictions. A recent UNCTAD paper contains an excellent
analysis of‘euch reetrictive practices. '

99, In some countriee a‘larqe proportion of licence agreements include export
restrictive clauses.™  The relatlve _importance of t1ed~purcha81ng clauses is difficult

to assess. at this stage. E

1/ "The role of patents in the transfer of tﬁchnolosy to developing oountrles'l
Report of the Secretary-General. op. cit..

2/ Vaitsos, Constantine; "Transfer of Industrial Technology to Dev010p1ng Countries
through Privete Enterprises". Mimeograph.

Pugh, R.C. op. cit.

Vaitsos, C. op. cilt.

KRR

"Restrictive business practloes. A pfeliminary report by the UNCTAD
Secretariat", TD/B/C.2/104, Jan. 1971. Mimeograph.
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100. A third mechanism for indirectitransfer is the turnkey agreement. The defining

characteristics of the !'turnkey agreementfi/ are that the technology supplier "carries
out the full range of technical and managerial operations needed to establish an
enterprise %.. and turns over the management of the enterprise in full operating
condition to the local ouwner as soon as he is prepared to assume it.“g One supplier
provides all the 'elements of technical knowledge! needed to bring new production
facilities to the point of operation. ‘

101. There is some variety in the content of turnkey agreements. Where proprietary
technology is involved, the turnkey agreement is in fact an extreme form of licencing
agreement. But turnkey agreements do not always include proprietary technology. For
exanple, Baransonﬁ mentions a United States company, Business and Industry Development
Company (BIDCO), which will "standardize, package and sell small universally needed
industries™ to developing countries. Presumably, this company will deal mainly in

4/

102. Turnkey agreements vary in other ways. Some include training of operatives and

non-proprietary process technology.

managers, others do not. In some cases the supplier manages the plant for a period -
in others the plant is handed over on completion. A United Nations stu 2 argues that
where turnkey agreements. are "supplemented by management or technical assistance
contracts™, the recipient has a 'more meaningful! guarantee of plant performance. The
United Nations study mentions a further variant: some contracts allow for equity
participation by the supplier whilst others do not. Again, it is argued that the
direct financial interest of the technology supplier is an assurance that the plant
will be efficient. |

103. Discussions of the merits and demerits of turnkey agreements reflect many of the

more general contradictions involved in the transfer of technology. The advantage of

1/ See "Foreign investment in developing countries", Dept. of Economic and Social
Affairs. United Nations publications, Sales No. E.68,II.D.2. Kopelmanas, lLazare.
ops cit. and "The promotion of the international flow of private capital', fifth
report of the Secretary-General (E/4038 and Add.l), Also the third report by the
Secretary-General E/3665/Rev.1

2/ TFifth Report op cit. (£/4038 and Add.1).

3/ Baranson, Jack. "Industrial Technologies for Developing Countries™, Praeger
Special Studies, 1969.

4/ Since ouwners of process technology generally perceive it to be in their interest
to control gt least part of the transfer operation themselves.

j/ "Promotion of the international flow of private capital', Third report. op. cit,
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the turnkey agreoement is that gll the skills required to marshall and organize market
consultants, enginecering designers, machinecry suppllcrs, plant constructors and the like,
are prov1dcd by the suppller. There are of course risks that the supplier nay ‘turn out
to be 1nefflclcnt or incompetent but these are presunably much lower:L than the risks of
failure or inefficiency if the inexperienced recipient enterprise were to take on the
job itself. One has, however, to set against these advantages, the cons1deratlon that
if recipient enterprises continuously rely on turnkey contracts they are unllkely ever

to develop the skills requlrod to organize progocts. There is no casy way around thls
problom.‘ Turnkey progects neay provide for the traln:Lnr of oporatlves and manafers to

run the plant once it is set up, but thcy cannot ca81ly create a local supply of the

SklllS needed to bring a new investment project to the point of commcr01al V1ab111ty. '
Kopelmanasg/p01nts out that the advantage of having a number of scparatc contractual
agrecments (as opposed to the turnkoy contract) is that this encourages developmcnt of
'national technolovlcul capabllltlcsI N ' T
104. A further problem w1th turnkoy contracts is that thcy mey rosult in hlgh ‘hlﬁdcn'
costs through e marklng up of cqumpmcnt prlccs. N

105. . Invostmcnts in wholly-owned sub31d1ary cnterprlscs, llcenco a”rcoments anﬁ‘turnkey
contracts arc, mechanlsms for “transferring large Ypackagcs’ of technlcal knowledgo. They
are albo ways of transforr1n~ that other esscntial kind of knowledgo' "corporate skill
or the capacity to 'use technology!. There are also more limited forms of contractual
agreement, which cover fewer of the felements of technical knowlcgc ‘Thesd are
sometlmes subsumed 1n llcenc or turnkey aProcmcnts. ' i

106, The managemcnt contract 1s one such form, Pubhé/definos'mana“oment confraéfé aé
"arrangements where Opcratlonal control of the enterprise ... is vested by contract in’

a separate cnterprise which performs the nccessary managorlal functlons 10 return for

a fee'l. ,ngr;cl has a similar definition,

1/ They are, however, real. Sec Kilby, Petor: "Industrialization in an Open Economy,
Nigeria 1945-1965",  Chapter on "Import-substituting industrialization® for an
account of problem with turnkey projects.

2/ Xopelmanas. L zarg; op. cit.

g/ No doubt, at a certain cost in terms of inefficiency and delay. A great
problem is how to decide when the benefits oxcceed the costs and when they.
do not, and hence when it-is botter to go for an alternative to thc turnkey
arrangement

4/ Pugh, R.C. op. cit,
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. 107. Gabriel, particularly, insists on the adventages of the management contract. For
the contractor, it is an effective way of controlling an centerprise in”the developing
country, without committing capital rcsources. Furthermore - ho argues ;Asince local
entreprencurs retain ownership, management contracts will not give rise to the pdlitical
and economic objections that are made against wholly-owned subsidiaries. There are
some . problems about this argument: the political and economic objections to foreign
investment are not only concerned with the question of ownership. They are concerned

with ownership as a vehicle for ¢ontrol. Since. the management contract is precisely

a mechanism for functional control (albeit temporally limited and informal control), it
is open to similar objections as the wholly-owned subsidiary. Spence L points to some
other drawbacks. The 'management agent! may indulge in "unwarranted swelling of output”
to increase his commissions. Also the management agents may be able to make !'secret
rake-offs! on the sales and purchases of the company. Finally, the management contract
results in a de facto limitation of the powers of stockholders and directors.

108, Other fairly common contractual agreements include: enginecering and cdnstruciion
agreements, where the recipient brings in a contractor to carry out the design and
construction phase of the project; and-technical service agrecments, wherc the recipient
drawns on specific kinds of operational know-how énd advice available in the contracting
enterprise. |

Notes in conclusions

109. We have pointed out how difficult it is to reach any general conclusions about

the advantages and disadvantages of the various transfer mechanisms. There arc,
however, certain judgements which are repeated in the literature. An important one is
that diversification of sources of technology is desirable. Diversification may mean
either that the recipient uses as many direct transfor mechanisms as he can, or that

he avoids all-ecmbracing contractual agrecements and —>whilst relying on indirect
mechanisms - has agreements with a number of intgrmediary companies. o
110, Thefe are two main arguments in favour of diversification. The first is that
undiversificd transfers leave the intermediary company with too much freedom to set

prices of equipment and possibly also intermediate goqdé. The licensee in such -

1/ Spencer, L. Danicl; "Indian Mixed Enterprise and Western Business",
Martimus Nijhoff, The Hague, 1959.
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agrecments is in no position to 'test! the international market for the various
components and intermediates. It is argued therefore that diversified transfers cost
less. BSecondly, there is the point that the recipient companies will only learn by
experience. Diversified transfers make heavy demands upon the management and technical
capabilities of the recipient and it is only by responding to these demands that
recipient companies will ever build up the relevant skills. V

111. There is on the face of it, a case for diversifying sources of technology as far
as the managerial capabilities of the recipient centerprise will allow. The diseconomies
that may result must be borne in order to build up skills for thce future. Recipient
enterprises must make mistakes, because that is the only way to learn.

112, Whatever the merits of these propossls in principle, they are rather imprecise
about practice. They do not say much about how far to push diversification in
particular cascs. Therc are really two problems for policy-makers. The first is that
it is very difficult to work out whether the discconomics that may result from pushing
diversification to the limit will in fact be justified by the vaguely defined (and
possibly umeasurable) gains in corporate skill that are supposed to accrue in the
longer term. This is a little like the infant industryvproblem: it is hard to predict
in any particular case whether the infant will grow strong enough to justify short-term
protections.

113, Thc sccond problem concerns those cases where diversification cannot go far because
the supplier possesses patented process technology and will not release it unless he is
allowed to control the whole transfer process. Any 'diversification policy! must define
to what extent such unavoidably undiversified transfers are to be allowed. This again,
is often difficult.

114. These remarks lead to a finsl - and tentative -~ argument ﬁhat comés out of the
analysis in this part of the study. We have noted that onc reason for indirect transfer
-mechanisms 1s the lack of a capacity to use technical knowledge in the recipient
company; this lack also leads to undiversified transfers. 4t the same time, however,
where proprictary process technology or brand-namcs are important, the inhercnt tendency
to undiversified transfer may be considerably strengthened, This happens becausc it is
in the interests of the technology supplier to control the transfer process and also

production activities.
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© 115. This rcinforcement of the inherent tondency to rely on the foreign intermediary
company.may give rise to some difficulties. Thus, the diversification of know-how
sources permitted Ly the technology supplier is often no less than the recipient
company may concelvably have been able to cope with in other circumstances. In short,
the recipient company may have some cepacities to organize and use the knowledge it
received, but the process technology supplier may prevént the recipient from using
those capacities. The recipient is in effect prevented from learning about plant
construction, design-and the like, because it is excluded from project comstruction -
and possibly from parts of the production and marketing operations as well. In short,
the morae the suppiier controls the transfer process (i.e. the construction and
production phases), the less the rcecipient will be required to use and develop its
skills. Undiversified transfers of technology transfer may therefore tend to perpetuate
the technological dependence of the developing countries and to ascribe their
enterprises to an essentially passive role in iﬁdustrial activities once they have

signed a contract with the owners of technology.
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PART THREE |
THE IMPACTS OF TECHNOLOGY
TRANSFER ON DEVELOPING COUNTRIES

116. As far as developing countries are concerned, the transfer of technology is
necessary for rapid industrialization because, they have limited technical knowledge
and equally a limited capacity to use such knowledge. From this point.of view,

the transfer of technology is a rational way of remedying fundamental deficiencies.
I17. At the same time, technology transfers raise deeper problems than this might
suggest; particularly transfers done by indirect mechanisms.

118. Technology suppliers are concerned with the commercial advantages they can obtain
through the -transfer operation. There would be no problem about this if the pursuit
of commercial advantages by the suppliers led to results which were in line:with the
economic and social requirements of the developing countries. There is, however, a
good deal of evidence (some of which we discussed in Part Two), that this kind of
coincidence is rare. Particularly in the case of 'indirect' transfers, the developing ‘
countries face a contradiction: they need the technology and the capabilities whieh
the supplying companies possess, but the terms on which they can get hold of it may
be disadvantageous for economic and social development. . It is this problem which is
explored in this part of the study.

119. .In order to describe the impacts of technology transfer on the developing
_countries - and to work out policies - it is necessary to make an analysis of the
incentives.that lead technology ouwners to indirect transfers. This is done in the -
first section. This section also examincs why technology ouwners choose one kind of
transfer mechanism rather than another.,  Against this background, some of the impacts
which indirect technology transfer has on the developing economies are discussed in -
the second section., Finall&,;thére i$ a brief comparative discussion of direct
transfer mechanisms. It should be noticed: that in most of the discussion in this
part, we abstract from the rols of government. In the final part Qf the paper we
shall examine some possibilities for government. action in relation to the pfoblems

discussed here,
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Incentives to transfer technology to the developiqg countries by indirect mechanisms

120. The motivations of the intermediary companies in indirect transfers are complex.
To discuss them, we must first of all examine the part which corporate skills, and
particularly technology, play in competition.

Technology &nd Competition

121, Most analyses of technology and competition stem from Joseph Schumpeter's;/
concept of innovation. ’ Ve
122. Schumpeter's original formulation is probably the easiest way into the argument,
(even though it needs considerable modification to bring it into line with economic
reality). Schumpeter argues that at the equilibrium position defined by perfect
competition, there will be an incentive for firms to seek new products or lower cost
methods for manufacturing older ones; in other words to innovate. When a firm
succeeds in innovating its competitors will try to copy it, but they will take time

to do so. Whilst its competitors are learning to copy the innovation, the innovating
company itself will earn profits over and above the 'normal profits! defined by the
perfect competition equilibrium situation. These profits are similar to monopolistic
rents, though Schumpeter defined them as "entreprenecuridl profit'. Schumpeter regarded
them as the returns to entrepreneurship, and he defined entrepreneurship as the
capacity to make 'new combinations! of factors of production leading to new products
or lower costs of production. 'Entrepreneurial profit' is transitory, because when
competitors copy the 'mew combinations' the innovators profit will be sharply reduced.
123. Schumpeters ‘sntrepreneurial' functi:a is very similar to Gabriel's 'corporate
skill‘g/’which we have idemtified with the capacity to use technical knowledge to

commercial advantage.é/ For Gabriel 'corporate skills' are the source of 'distinctive

1/ See particularly "Theory of Economic Development" Chapter 3, "Entrepreneurial Profits"
g/ Ray Vernon, op.cit. and Gabriel, op, cit.

2/ Actually, it would be more correct to say that 'corporate skill' in the sense which
Gabriel uses the term, embraces our concept of the capacity to use technical
knowledge; 'corporate skills! may, however, cover more than our concept, and so
may 'entrepreneurship! in Schumpeter's terminology.
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competence' in the enterprise. Like 'entrepreneurship! (in Schumpeters strict
definition) it is !corporate skill' which enables the enterprise to distinguish itself
from its' competitors in the market. Provided that 'distinctive competence' is

sufflclentlv dlstlnctlve, the enterprise may achieve a near—monopollstlc position, at

least for the time it takes for its competitors to learn to copy or surpass its
performance. Vernon, in particular, has discussed such 'quasi-monopolies'.™ ~ The
origins of "distinctive competence" in Gabriel's definition, seem to lie in what
Schumpeter called the capacity to meke 'new combinations! of factors of production.

124. Just as Schumpeter argued that there are many different ways in which entre-
preneurs might make 'new combinations!, so also there are many ways in which enterprlses
tmlght develop distinctive corporate skills. One way is by developing and 'owning!
process-technology and having the capability to exploit it commercially. In other

words, proprietary process technology is a source of monopolistic advantage. Near-

unique process technology allows the enterprise to manufacture a differentiated (and
sometimes better) product than its competitors; or to produce existing products at
lower costs. The advantage that this confers lasts until competltors copy the
technique or until the patent expires.

125, Firms in industrialised countries tend to institutionalise the search for new ,
teehnologies. Research and development (R and D) is often carried outin the firm
itself. - This is different to the original Schumpeter model. ~ At first Schumpe ter
looked upon the 'entrepreneur! as ‘a person who picked up relevantrbits of sbientific
and technical information costlessly, and applied it to create a 'new combination'.
This may be an acceptable characterisation of relations between science and industry in
. the early twentieth century. Today, however, the 'in-firm' R and D leboratofy‘
symbolises a far more systematic search for commercially useful scientific and'technical
knowledge.

126, There are at least two reasons which might account for the way the relations
between science and industry have evolved., First, it is probably much harder for
competitors to imitate a new process technology, than to copy other potential sources
of competitive advantage, such as an efficient after-sales service, or improved plapmt
lay-out. = Differentiated process technology may, therefore, confer quasi—monbpolyrfor
lenger than other kinds of corporate skill. Also process technology may‘be éaﬁented,

and get legal protection from competition for extended periods.

1/ See, for example, Vernon, Gruber aud Mehta; "The R and D factor in international
trade and international investment of US industries”. Journal of Political
Economy (1967), 75(1), 20-37.
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127. A second reason why R and D has been integrated.with industrial production, is
that the laboratory is potentially a source of a succession of new technologies.

When the advantage from one innovation is eroded by competition, a new technology may
take its place. The competltlve relationship is characterlzed by a systematic search
for éuasi-monopolies through the origination and use of suocegsive ‘generations’ of
technology. Of course, the enterprise incurs costs in order to maintain the R and D-
labofatory, and these costs must be covered before one can acount the Schumpeterian,
entrepfeneurial profit or monopoly rent.

, 128; Aﬁother and important way in which modern industry differs from Schumpeter's
model, is that industrial markets are normally highly imperfect. Very frequently
fﬁey are oligopolistic. It has been argued that scale requirementé in R and D activity
may themselves be a barrier to new competition and reinforce the tendency to oligopoly
in some 1ndustrles.l )

129. In summary, the unique possession of process technologles is one way in whlch
enterprises differentiate themselves from their competitors, and is therefore a source
of monopolistic advantage., As Vaitsos has argued, the enterprise relies on a mix of
organigzational skills, capital resources and technological differential to establish .
its competitive position.g/ The importence of the technological factor probably
varies from 1ndustry to industry and from firm to firm. In some sectors - consumex .
goods for_ﬁxample - technology may be less important as a means of differentiation
than,.say, design or packaging or simply brand-names.

lBO:AThe ﬁarying importance of these ingredients of 'corporate skill', is one reason
for'variations in the content of liéencing agreements. We have seen how the main
component of some agreements is the proprietary process technology, whilst others centre
around brand-names or simply the organizational and managerial skills of the supplier.

The Decision to Transfer Technology by Indirect Mechanisms:

131. Transfer of technology by 'indirect mechanisms', may be re-examined in the light
of thig rather general account of the role of 'corporate skills! and !technology!.

The main thesis is that the 'intermediary! enterprises which typify indirect transfers,
usually possess, in one fbrm or another the kinds of distinctive capability we have

described. Their distinctiveness may depend on marketing advantages (supported by

;/ Schumpeter recognized this, See his defence of oligopoly as necessary to innovation
in %Capitalism, Socialism and Democracy" .

2/ See Vaitsos, C; "Monopoly Power and the Transfer of Resources to the Under-developed
countries®.  Mimeograph presented to the Dubrovnik Conference of the Harvard DAS,
1970.  Also Vernon is quoted on this point in OECD YAnalytical Report on Techno-
logical Gaps" Book IV, p.266, Paris 1970.
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brand-names or trade marks), on process technologles, or on management and organlzatlon..
iFrom the’ p01nt of view of recipient enterprises, the importance of the 1ntermed1ary
enterprlses is either that they own an element of technical knowledge which is commer-~
clally 1mportant (to the rec1p1ent) - or that thelr other capabilities (marketing,
management etc.) are essential to the commerclal success of the new venture. ,The
tendency for the t1ntermed1ary‘ enterprlse to dominate the transfer is now seen as. the
outcome of the fact that it possesses a unlque or near-unique comblnatlon of
cepabilities. ‘ ‘ | |

132, The question Whicn is unanswered, and which we now examine,'concerns the motivation
of the 'intermediary! company. Why do the intermediary companies‘get involved?

133. An‘enterpriso which has monopolistic advantages may seek to widen its markets to
exploitrthem.fullv Sometimes scalo factors may oblige the enterprise to sell inter~
nationally; For example, the flxed costs of R and D in parts of the electronics
capital goods industry are so hlgh that producers must control substantial parts of

‘the world merket to amortise them.= |

',134; But whateverlmay be the incentives to sell the product internationally, it does -

not neoessarily’follou‘that the enterprise has to transfer its technology in order to

do so.
135, After all, one optlon open to the enterprise - which presumably has numerous
advantages - is to e export its products. The ‘various mechanisms for the transfer of
technology are, therefore, alternatives to exports as a means of selling abroad. The
question is, why do enterprises choose to transfer rather‘than to export?
lBé.‘There.are a number of answers to this question. For example, where transport
costs are a high'proportion of the value of the product, the incentives to produce
abroad rather than to export is probably greater.  Apart from this, however, there
are two arguments which come up repeatedly. These are: B , o
(1) 1ntornatlonal dlfferences in relative factor prices - and partlcularly in

wages rates relative to the price of capltul - account for the de0181on to transfer
technology; _ _

(i1) transfer takes place because of restrictions on trade imposed by .the.govern-
mcnts of the devoloplng countrles., o 4 : . 3
137 The 1mpllcaulon of the first argument is that the avallablllty of cheap labour 1n

developing countriess makes it possible to produce some outputs at-lower unit costs

1/ See Freeman, Christopher "R and D in Electronic Capltal Goods Industry" Natlonal
. Institute Fconomic Review, No..34, Nov. 1965
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than in the advénced countries. At a given price level, determlnwd in the first
:instance‘perhaps by the price of imports, this leads to hlghbr unit profits - at least,
for a ‘defined period o ; o

138. This explanation for transfer of technology is implicit in some formulations of
the 'product—cycle' ‘theory of international trade.l/ This theory is a development—/
of Schumpeter’s concept of entrepreneurial competition. In the early phase of the
1ife of a produéﬁ, there are very few producers, technologies change rapidly and
linnovative inputs! like R and D are criﬁical. Later on, as the technology becomes
established, new entrants appear, mass-production methods develop and the advantages
‘ehjoyed by thebihnovating chpanies are eroded. Tﬁen when the technology is
standardized, unskilled and semi-skilled labour may be used and wage.levels play the
main part in determining the competitive position of enterprises. In this final
phase when the product is 'mature', transfers of technology take place to developing
countries in order to take advantage of cheap labour. ‘

139. There is little systematic evidence for this thesis, 1nsofar as it affects transfers
to developing countrles.z/ Though there are a number of cases where technology trans-
fers appear on the face éf it to take place as a response to factor price differenceé.
It is Suggésted,“for example, that a number of United States and Japanese direct
investments in labour intensive industries in S.E. Asia are essentially a response to
cheap labour availability. This appears to be the case, also in some foreign ‘
investments in Greeée and Mexico. The fact that these transfers appear to be asso-
ciated with considerable development of>ékports of mahufacturés lends éome support

to the idea that they were basically motivatéd by possibilities of cost reduction.
Notwithstanding these examples, it is unlikely that factor price differences can be
used to produce a general explanation of the incentive to transfer technology.

A priori there are a number of reasons for this. First of all, cheap labour is often
inefficient, and wage rates may not be sufficiently low to compensate for low produc-
tivity. - Second, the domestic markets of the under-developed countries are often
protected and highly imberfect (someﬁimes thebiransferring company is virtually the

only producer) and in this situation wage levels may be relatively unimportantto the

_/ For a comprchcn51ve 11ut of rcferences or 'product pycle theory! sec Vaitsos, C.
"Transfér of Resourdes and Monopoly Power®; op. cit.’

g/ Pdrtlcularly S.‘lesch:' "ocation of Industry and International Competitiveness",
Oxford University Press, 1967.

2/ There is however some evidence that wage differentials play a part in transfers between
the United States and Europe.  See for example, Kreinin, M,E. "Freedom of Trade and
Capital Movements. Some empirical evidence'; Economic Journal, December 1956,

pp. 748-58.
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producer, Fiaelly, where the transferred process technology is capital-intensive -
which is often: the case ~ the advantages of cheap labour are 1ikely to be qﬁite small
since labour costs play a relatively small part in total costs. In summary, then,
whilst differences in factor prices no doubt account for some transferé, they cannot
account for all, - ‘ |

140. It is possible of course that international differences in factor prices would
play a more important part in technology transfer in a world economy which met the
assumptions of classical trade theory. But this is somewhat beside the point. As
matters stand most of the developing countries have highly protected and imperfect |
markets. The evidence is that a l&drge proportion of technology transfers are in fact

a response to this protection of foreign markets rather than to factor price differences

per se. Kreinin shows that this factor accounts for many United States transfers (by
direct investments and licence agreements) to Europe and Canada.l/ Protection has
probably been an important factor in technology transfers to Japan. More particularly,
in the case of developing countries, there are numerous references to protection as a
factor in stimulating transfers. Peter Gabricl,.for example, argues that the decision
to set up wholly owned subsidiaries in developing countries may be a 'defensive! responée
to the fact of market protection. A company which has established an export market |
in a highly protected economy, is liable to be ousted by competitors, who set up
production in:the country itself. The transfer of technology is a defence against this
possibility. éRobinsong/ similarly shows evidence that transfer by direct investment

is motivated by "the desire to expand or maintain sales by entering new ﬁarkets or
preserving established markets in the face of a tariff or exchange barrier". Aroagz
gives evidence which supports this argument in. the..case.-of the chemical industryz/.

Much of this evidence concerns the decision to set up wholly-owned subsidiaries or
Joint. ventures, but similar arguments apply to other kinds of transfer.4

141. It would probably be wrong to look upen this kind of technology transferbsimply

as a defensive move on the part of intermediary companies. The intermediary enterprise

1/ Kreinin, op, cit.
2/ Robinson, H.J. "Motivation and flow of private foreign direct investments'. Inter-
national Development Centre, Stanford Research Institute.

3/ Aroaz; A.B. "The Chemical Industry goes abroad", Journal of Industrial economics,

4/ Preliminary results of studies on the Indian Scicntific Instruments Industry at the
Science Policy Research Unit support this argument and so do the first results of
studies on Transfer to the Andean Group of countries, in process at SPRU. Also,
Peter Kilby "Industrialisation in an Open Economy" op.cit., gives an excellent
historical account of the 'market defence! incentive in Nigeria.
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transfers technology where this is the most effective means for exploiting its 'quasi~-
monopolistic! advantages in the international market. It is very likely that the market
conditions which‘result from protection in the developing countries, actually reinforce
its monopolistic advantages. Thus, domestic markets in the déveloping countries are
often small - in some cases, so small that there is only room for a very few producers.
The intermediary company may achieve a higher degree of market control in ‘the developing
country than it could in larger markets in the advanced countries. In some cascs, this
control may bevguaranteed by the authorities: there are examples where foreign investors
in the developing countries have received assurances firom.govermments that competitors
will not be allowed to enter the country where they are investing, But even where

there is no formal arrangement of this kind, the barriers to new entrants may be
considerable.l/ Vaitsos has suggested, the 'technological monopoly' may be reinforced
by an !institutional monopoly'. :

142 One aspect of this reinforcement of the 'technological monopoly! which has not been
thoroughly examined, is that it may lengthen the period over which the technology owner

can get quasi-monopelistic returns. In other words, the technology suppliers enter
transfer agreements to widen their markets, bub once established in the protected markets
of the developing countries, they are relatively immune to competition. They may continue
to enjoy high returns in the markets of the developing country even after their competi~
tors in the industrialized countries have copied or surpassed their technological
capabilities., Seen in this light, the transfer agreement is a way of extending the

period of quasi-monopoly.

Choice_of mechanisms by the intermediary company:

143. We have pointed out that the form of contract used in indirect transfer operations
is determined'by the interaction of many factors. : Bven though the intermediary company
is in axquasi-monopolistic position, (for example because it is the unique owner of a-

pilece of technological knowledge), it is limited in various ways in its choice of transfer

™

;/ Merhav, Meir "Technology, Monopoly and Development”.  London 1969. Merhav~”giveé‘~
a detailed analysis of the imperfect market conditions which characterize the _
developing countries. He does not, however, discuss the role of foreign enterprise.

2/ Vaitsos, Constantine "Transfer of Resources" Qp.cit, Vaitsos also argues.that if
indeed technology transfers take place along these lines, the Tproduct cycle theory'
of trade needs re-consideration, and should be lookpd upon as a ‘'monopoly cycle!
theory. _
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mechanlsms., Government legislation in the developing country may exclude some
mechanlsms, or make them commer01ally unattractive.  Political and economic uncertainties
may meke the supplier unwilling to risk capital resources. Recipient enterprises, even
though they are at some disadvantage in negotiation, may nevertheless impose conditions.
on the nature and terms of transfer. The decision on how to make the transfer is not
entirely uni-lateral. - This should be borne -in mind in the féllowing discussion.

144, A crucial question for the supplier, is the extent and nature of the control which

is necessary to fit the production operation in the developing country into an overall
international strategy. From this point of view, a wholly-owned subsidiary is usually
the most advantageous mechanism for the supplying company. With near-total control the
supplier is able to adapt the operation in the dsveloping country to changes in domestic
and world market conditions, which are unforseeablec at the time thé transfer is made.
Other mechanisms may give the supplier the kinds of control he needs at the time .of the
transfef itself, but these might prove inadequate if circumstances change.  Supplying
companies also tend to favour wholly-owned subsidiaries, because of the real or imagined
difficulties of finding a suitable counterpart company in the developing country, and
because of the disagreements that often arise between supplier and recipient companies

on management decisions and methods.l

145. On the other hand, total control of the foreign operation by the suppller is not
always possible or necessary. Legislation may preclude direct investment and there may .
be efficient counterpart companies in the developing country. - In these cases, the
licencing agreement is frequently used.  According to Pugh, the licencing agreement has :
the advantage to the supplier that he can "participate in profit resulting from production
and marketing of pfoduct ﬁithout having to ﬁake éﬁbstantial commitﬁeﬁts of personnel,
capital and other resources wﬁich might be required in direct equity‘iqvgstments“,z
Licence agreements sometimes involve equity participation and, as we have seen, one way
in which this arises is through ‘capitalisation of know—how'.g/ This has considerable
advantages to the supplier because it gives a considerable degree of control without

transfers of capital,4 - Also, licencing agreements are sometimes the'first step towards

1/ See Freeman, Oldham and Turkean, op.cit,
2/ Fugh, op.cit.

_/ Behrman, J.N. "Advantages and disadvantages of foreign licencing;™ Idea, Vol. II,
Spring 1958, b

4/ Vaitsos, Constantine, op.cit.
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direct investment: ' For the licensor they are a low-cost; low-risk way of establishing

a market prior to a major committment of capital resources;;/

146. The main problems about 1icéncing for the supplier are the limitations it puts on
control of-the project, the inefficiencies which arise because of the limited technical
and managerial skills of the recipient and the risk that the licencee may subsequently
become a serious competitor.g/ The suppiier-has to maks a trade-off between these risks
and disadvantages and the gains he can got from licencing rathcr than using another
mechanism. The decision whether to invest and/or to licence may also be strongly
influenced by policies on profits tax and repatriation of resources in the developing
country.

147. Evidently, the nature of the !'distinctive capability'! possessed by the supplying
company may influence the mechanism which is used. We have seen how-licence agreements
sometimes centre around the exchange of a trade-mark rather than a process technology;

or the preédominant element may be the technical service skills of the supplying company.r»
Variations in the nature of the advantages possessed by the intermediary companies also
account for the use of more restricted forms of contractual agreement, such as the manage-
ment contract of the technical service agreement.

148. The choice of mechanisms is a complex decision for the supplier and we know little
about it, The supplier has to take account of external factors - such as tax legislation
or'the capabilities and bargaining strength of potential recipients - as well as internal
questions like the degree of control he requires to meet his own strategic objectives,
ana the returns he expects from the transfer operation.

The impact of indirect transfers of technology on the developing countries

149. Up till now, we have emphasized the relations betwecen enterprises which supply
technology and enterpriscs in the developing countries which receive it. At this pointy
we shall examine a wider issue: the consequences of transfer of technology for the
developing countries. V

150. It is hardly necessary to stress the importance of access to foreign technology. If
rapid and sustainedB#_industrialization is a major objective - which it nearly always is -
there 1s virtually no alternative but to rely on the technical knowledge al;éady aoquired

by the advanced esconomies. The disecconomics involved in technological autarchy are

1/ Behrman, J.N. op.cit.

2/ This latter risk is probably only significént in intra-advanced country licence
. agrecments. o

LN

3/ Some countries seem to have achieved quitc high rates of growth of industrial output
over limited periods without much foreign technology.
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likely to be very large. Industrial developménﬁ would almost certainly be slower and
more costly under such conditions.  And apart from inefficiencies and high costs, - there
must be serious doubts about the technical feasibility of autarchy. The technical
knowledge acquired in the advanced economies results from a long process of development,
in which the development of industry stimulated the growth of technical knowledge, just
as much as technical knowledge stimulated industrialization. This suggests that
development of technical knowledge and skills may be difficult and time-consuming - if
not impossible - in societies where the industrial base hardly exists., The importation
of industrial technologies from the advanced countries may be necsessary for the local
development of technical skills, just as much as a compensation for the lack of skill in
the short run. In this sense a policy of technological autarchy could be self-
'defeatlng L

151, Technoclogy transfer is important not only for development of domestic production,
but alsc if the developing countries are to change their position in the international
division of labour. In most developing countries, a high priority is to escape from
reliance on the export of primary goods and to trade in industrial products where there
is a more rapid growth of international demand. 2

position of recipient advanced countrles.g/ Certain countries.- notably the United
States ~ have comparative adventages because of technological superiority. Nevertheless,

the technologically less advanced industrialized countries enjoy rapldly growing exports

of the sowealled 'science-intensive products!, because there is a transfer of technology

to them - largely through the investments by United States companies.

l/ The Japanese example is intcresting from this point of view. Whilst it certainly
does not prove that technology transfer is neccssary for the local development of
technical skills, the fact remains that transferred technology was used - often
con801ously - as a basis for -such a development.

g/ See Sussex Group; op.cit. - This is discussed in detail in a recent article; '"The
Transfer of Technology', Journal of World Trade Law, Vol.4, No.5, Sept. /Oct 1970
pp.602 ff, which reprints the substance of TD/B/310.

2/ See QECDs ‘'"Analytical Report on Technology Gaps’, Directorate for Sc1ent1flc Affairs.
Paris 1970. The study only concerns advanced countries.
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153. But, whatever importance is attached in principle to the transfer of technology,
it is uncertain whether transfer, as it has actually teken place, has had uniformly
positive effects on development. To some extent this may be because transfers from
advanced to developing countries have been relatively few in number. It has been
argued that the scale of technology transfer is too limited to have the desired
.impact on international development.  But, above and beyond this, there is the
problem that in those cquntries which have imported a good deal of technology, the
developmental bencfits nave been offset by disadvantages. Instead of stimulating
local Skills, indirect transfers may tend to perpetuate technological dependence. '
Whilst transferred technology edds to the productive power of the developing
' economies, it has not always allowed them to diversify their export patterns.
Transfer often results in high cost production which is internationally uncompetitive.
And, the foreign exchange burdens which result from technology transfers are of'ten
higher than might be suspected.
154. This contradiction betwbyn what might be termed a fundamcntal need for foreign
technology, and the plact¢ca1 consequences of thU°l transfers 1s, perhaps, the
central problem for pollcy—makers. o
155. Many of the contradictions arise from the monopolistic nature of the transactions
by which most technology transfers teke place and also from the fact of market
protection which stimulatéd them in the first.place. We shall now examine some
of the difficulties in more detail.
156. The problems we discuss in this section are associated with indirect transfers.
They are often the consequence of monopolistic advantages possessed by the
'intermediary! companies. In a sense, indirect transfers are essentially mechanisms
whereby the supplier, so to say, shares his monopoly power with the recipient
company . In exchange, the supplier is able to demand commbr01ally restrictive
terms. These terms may be acceptable to the recipient, but they are not necossarlly'
to the advantage of the country as a whole. For example, where the terms of transfer
incréase the costs of productiong. the reciplent company may be able to pass on the
burden to the consumer, in the form of higher prices. The monopolisgtic advantages
inherent in the technology'which is transferrcd helps of coursé; to make this possible.

In other words, there is the possibility that private returns to the companies
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1nvolved in the tranofer are grzater than soclal returns in the developing country.
High-priced consumer goods are one example of such a distortion.
157 Ideally, it should be p0351bl to examine the impact of technology transfers
on the developmunt of the economy as a whole - for example, in terms of growth of
GNP distribution of 1ncome, intersectoral relationships ancd balance of payments
effects. A_complchen81vv analysis of this kind, however, would require a much
more sophisticated modél of the economy and its felationship to foreign technology
suppliers than we have at present. In the ciréumstances, all that we can do at
this stage is to 1ist a number'of respeots in which the indirect transfer of
;téchnolcgy might give rise to problems in relation to deﬁelopment - and, somewhat
unsyStéﬁatically, give a partial anelysis of them,

158. Thé problems we ghall examine are: the Iorﬂlgn costs of technology transfer;
restrictions on export development and the effact of mechanisms for transfer on
thé choice and adaptation of production Lfchnlqpes

Forelgn exchange costs of technology transfer

159. The foreign costs of transferred tpohnology arise in a numbbr of ways

Baransond/ lists the following ways 1n which tuchnology suppllers get'thelr returns:
(1) by proflts on equlty investments (the cquity may, of course,
represent ’capltallsea know—how‘) i
(i1) by sales of components and 1nternbd1atc matcrlals to the recipient!
(iii) by royalty payments from the recipient;

(iv) by technical licencing fees.

1/ Baranson, cgack: fIndustrial. Technologies for Developing Countries'®;
reeger Sp001al Sbu01e~ in Intgrnatlonal Economics and Development,
1969 i

2/ It'may be argued that strictly speaking profit payments should only

: be counted as a return to technology transfer when the equlty
perticipation is the result of capitaligaticn of know-how. But -
as we shall see - the problem is more complex than this might suggest.
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160, Pugh}/gives a similar list of methods of payments., He also points out that
 some licence agreements involve lump-sum initial payments fintended to cover out

of pocket costs involved in negotiating the agreement‘.g

161l. Becausc the supplier can take out his returns in so many different ways, it
is often very difficult to determine the foreign exchange burdens resulting from
particular transfers. The problem is further compiicated, because the supplier

and recipient nay have considerable freedom to shift the burden of payment from

one heading to another depending on which means of payment are most advantageous
from the point of view of fepatriation and tax laws. Royalty payments are often
preferred because they may be easy to repatriate. Normally royalty payments are
controlled by govermments but where there is no control they can be very high.
Froes et al2 say that in Brazil prior to 1958 when there were no controls on
royalties, rates as high as 20 per cent of turnover were charged., In this case
royalties were a convenient means of tax-evasion, VWhere royalties are controlled
paynent may be made through marking-up the prices of intermediate goods, or through
'capitalisation of know-how!,

162. This means that there is no certainty that payments made under any one heading
will represent the real value of resources transmitted to the recipient enterprise
under that heading. And, of course, where the transfer is done through a wholly-
owned subsidiary, the parent company has greater frecdom to use a method of account-
ing which minimises tax burdens and makes it as easy as possible to repatriate
returns. _

163. An important problem about these practices is that they may result in a loss
of govermment revenues in the developing countries. There is, however, a further
problem. This is that the costs of transfer are determined by negotiation with a
supplier whe by virtue of the technology he has to offer (or by virtue of other’
advantages such as trade-marks) is in a quasi-monopolistic position., In addition -
as Vaitsos has pointed out - the recipient is often ignorant of the nature of the

technology he is bargaining foré{ In combination, these factors inflate the costs

Y
2/

Z See Vaitsos, C. "Transfer of Resources and Monopoly Power" for discussions of
methods of payment. Also Behrman "Advantages and disadvantages", op.cit.
3/

= See Froes et _al, op.cit.

Pugh, op.cit

é/ Vaitsos, C. "Transfer of Resources" op.c¢it.
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of technology transfer to levels which are very nuch higher than the costs which the
suppller 1ncurs 1n acqulrlng and, transferrlng technical knowledge to the. recipient.
These costs i. e.»the real costs’ of’transfer, may be rather low: Vaitsos argues:

that the opportunlty costs of transfer by licencing, without equity participation,
are v1rtually ZEeTOo. However, since the transfer process-normally involves more

than s1mply supplylng blue-prlnts and calls on the technical skills of the suppller
company, theré are almost certalnly higher costs than Vaitsos suggests. Equally
certalnly however, the returnS'to*the“suppller may be out .of all proportion to the
costs he incurs. The situation arises because the supplier has a degree of monopoly
power and also because the potentlal recipient percelves the opportunity costs of
not hav1ng the technology or the brand-name as very hlgh. ' S

164. These monopollstlc returns to technology transfer are normally taken out
through varlous '1mpllclt' payments. Royalty payments as the most evident and
expllclt form of payment for technology are often effectively controlled in
developlng countrles. Payments for equipment and material are far more.difficult
to control 1t 1s difficult to work out a 'fair prlce’ for machinery:components or
hlghly dlfferentlated intermediate gooos. This means that technology suppliers may
be able to take a return by marklng up the prices of intermediate goods and equipment
they supplyé/. The practlce of prlce mark—up may be facilitated by a clause in the
contractual agreement Whlch obllges the rec1p1ent company to buy the intermediate
goods from the technology suppller. In other cases, ‘where the process: technology -
is highly dlfferennlated from other technologles, the recipient may have little
choice but to purchase 1ntermed1ate materials from the technology supplier.. In
either case the suppller gets a monopoly over intermediste goods supply. ;
165. The 1n01dence of these hldden costs on the balance of payments of the developing
countrles is hard to assess. It is known that they are sometimes high. Vaitsos:
studied some sectors of Colombian industry and found very large price.mark-ups,
associated with technology agreements. He mentionsaweighted average overpricing
ratio (above world market levels) of 165 per cent.for 17 pharmaceutical companies,
54 per cent for 11 electronics companiee;\and 44, per cent for 3 rubber'producers.

He has calculated that the balance of: payments 'overcharge' of this was about

$3.8 million for these flrms alone. These returns were much higher than

1/

See Vaitsos, and . also United Nations; :“Arrangements between enterprises for the
transfer of operative technology to developing countrles“'w Progress Report by
the Secretary-General (BE/4319). = S
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those received from royalties, though royalties alone were 0.4 per cent of Colombian
GNP in 1966. Vaitsos Suggésts'that Colombian eXpefience may be typical for Latin
Amerlcan countrles, but as yet there 1s little ev1dence on how importent price mark-
ups really are. Studles on the ;ndlan 801ent1f1c Instruments industry by Clarke,
Bennet Oldham and Parthesarathl indicate that overprlclng has not been a problem
therei/ Thls is con31stent w1th the argument that effective 1mport licencing leaves
llttle room Por marklng—up pflces. It may also be that technology suppliers will
accept 10war proportlonate returns ior transfers in large economies like India,
:because of the importance of gettlng a foothold 1n the market, and because the
absolute amount of returns is likely to be large even without mark—ups—/ The
question of implicit or 'hidden' payments for technology ev1dent1y requlres more
attentlon. ‘ _

166. One_aspect Whiéh is virtually wiexamined is the question of the determinants
of the'costs of transfer. Vaitsos appears to argue that costs are determined by

relative bargainiﬁg power, in which the crucial variable is the relativevignorahce

_of theireéipient cbmpany. There is no ‘doubt that rec1p1eﬁt companies often are
1gnorant about the technologles they bargaln for; and this must influence the bar-
gain. At the same time, however, other factors might be expected to influence the
ubsﬁs of technology transfer. For'example, technology suppliers presumably cannot
push their demands to the point where the recipient is unable to make profits out
of “the transferé{ This may not be too serious a 1limit where the transfer gives the
recipient company‘ébnsiderable‘monopolistic advdntages in the home market. It might
be expected, therefore, that returns will be higher where the transfer gives the
recépieﬁt a greater control over the domestic market. In addition the possibility
of marking-up priceé of intermediste godds probably depends on the degree to which
the intermediates are differentiated from potential substitutes. For example,

it may be eadier to mark-up prices for'éomponents sold to an assembly industry

1/ Ongoing research at the Science Policy Research Unit, Unlver51ty of Sussex.
Ve are 1ndebted to our colleagues for this 1nformatlon

/ Countlng in 'normal proflts' from intermediate sales and returns on capltallsed
know-how as well as royalties and explicit payments of that kind.

2/ This constraint may not apply in the case of wholly-owned subsidiaries. In

certain circumstsnces - largely determined by taxation regulations - 1t may

be in the interests of parent companles to show a 'book loss' for the subsidisry

and to- take out returns by over-pricing materials and equipment sold to the

“subsidiary - or in other ways. :



TD/B/AC.11/5
page 59

(because itvis difficult to determine a price for - say - the door of an automobile)
than in the case of raw materials sold to a chemical plant., There are usually more
suppliers of raw naterials inputs than of highly differentiated components, and ’
international prices are easier to determine in the former case. These questions
are practically gnreseefched at present, and indeed we are far from eolvlng the
methodological and practical problems of measuring the real costs of technology
transfers. We know however that royalty payments are often only a small part of
the totall{ |

Export development and technology transfer

167. There are many reasons why it is difficult for the developing countries to
build up exports of manufactures. Compahies in the deVeloping countries do not have
facilities for marketing, distribution and technical service, which are needed to sell
in foreign markets. Export markeﬁing often requires that company personnel should
travel abroad and exchange shorﬁeges ln developing countries limit foreign travel by
nationals., Above all meny industrialised countries have tariff restrictions against
iﬁporte from developing countries, in order to protect their {raditional! industries.
168. Problems like these ere-part of the(reasoﬁ why transfers of technology have not
genefally resulted in changes in the export pattern of developing countries. At the
isame time,_however, these faotofs arevnof elWays sufficient to explain the failure
.to develop ekports. For exam@le, meny‘technology transfers are done through wholly-
owned subsidiaries or joint ventures, where the‘parent company in the advanced
country already has a developed export capablllty in third markets. ‘Indeed; it is
argued that one of the advantages of forelgn investment for the developing countries,
‘ 1e precisely that it makes avallable to them the exporting skills of the parent
company. In these cases, aﬁ leest, there is an 'infrastructure! for exports. v

169, Even SO,>wholly-OWned subsidiaries, and joint ventures do not appear to have
much impacﬁ on export performance in developing countries, except in those ceses'
where the transfers have been a response to lower factor prices, e.g. south east
Asian countries. | |

170. This suggests that there are obstacles to export development over and above
those which have been mentloned. Some of these obstacles may result ‘from-the terms
and nature of teohnology transfers, and from the conditions whlch stimulate transfers
‘1n the first place.

1/

See Vaitsos, Constantine, op.cit. The findings of the Sussex pr01ec£ on
Scientific Instruments confirm that royalty payments are seldom a major source
~of revenues.
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l7l. A first problem is that prooess technologies are transferred on terms which
strongly reflect the 1nterests of the companies which possess them ~ and these
interests mav preclude exports to third ccxntrles. If a technology‘suppller has
llcen01ng agreements w1th a number of companies in nelghbourlng countries, it may

not be. 1n his 1nterests to have them oompete against one another or agalnst ‘the
parent company. For this reason, where there is a p0551b111ty that the licences
might be 1nternatlonally competitive (or sometimes even where no possibility ex1sts)
there is often a clause in the licence agreement which prevents export of the product
or which specifies the countries to which the'lioencee'may'export.

172. Frequently, however, the costs of production in licencee companies (and also

in wholly-owned subs1d1ar1es) are so hlgh that they cannot export even where there
are no restrictive clauses in the agreement._ Thers are meny reasons for this
1nefflclency._ Amongst them, there are two which are_dlrectly related to the transfer
of technology. | | “ : R

173. First, the oosts ar1s1ng from the transfer of technology itself, may contribute
to inefficiency. For example, if the prices of 1ntermed1ate materials are inflated,
and if 1mported materials account for a large prOportlon of total production cost

(say in assembly 1ndustr1es), they may have an appreclable effect on overall costs.
174. Second, hlgh costs of productlon are often a consequence of general inefficien~
cles arising from heavy protectlon. Ignaoy Sachs has pointed out these 1neff101enc1es
sre often external to the firm which lnstals the new techniques of production. They
~may, for example, arise from the hlgh cost’ of locally—produced components. In general,
the 1neff1c1ent forms of productlon which can develop in hlghly protected economies
appear to. undermlne the poss1b111t1es of export promotlon from transferred technology.
175. This gives rlse to a klnd of 1mpasse. On the one hand technology transfer is
very often a response to 1mport restrlotlon .on the other;.tne'conditions which
protectionism creates preolude export development from transferred technology; We
shall return to this problem in Part Four of this study - in the dlscu531on of
policies.

The Transfer of Teohnology and the problem of apprOprlate teohnol ogy s —

176. 1t is argued that the technologles whloh are transferreo to the developlng
countries are frequently 'inappropriate'! to the needs and resources of these couritries.
The concept of an 'appropriate! technology is variously definzd (and sometimes left
undefined), but 1t is not central to this study to enter into the problem. It wilk
suffice to mentlon, by Way of example, that at present the- 1dea that transferred
technologies have been ‘1nappropr1ate', is usually linked to the unemployment problem
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which characterlses many developlng countries. The argument is that an underlying
reason for large—scale structural unemployment is that the technologiés which have
been 1mported 1nto the developlng countries, ‘have had a strong labour-saving bvias,
approprlate to relatlve factor endowments and prlces in the advanced countrles, but
1nappropr1ate for developlng countxles. ' ' '
7. For the present however, we shall beg the proo;ems raised by the concept of
‘appropr;atﬂne’ﬂ’ < and Slmplj bake note of two corolarles of the general argument.
The first 1s Eh“t for a’'given line of productlon some advanced country technologies
may be more abuxoprlate thaa others, ‘and that developlng countries should therefore
uske a careful selection from the spectrum of technologies available. The second: ‘is
that even wheré the Tenge of choLc°~ is very limited, it may be p0331ble to.widen it
by adsptations of the technoloples vhich are availsble.
. 178.  The main argument of this section is that the mechanisms for technology transfer
which'haﬁe beén;aﬁééﬁééea‘iﬁ this study, may themselves put serious constraints on
the pOSSlDllLulGS of chooolng the most approprlate technology for any given liné of
oduct1cn, and on the’ poss ;blthJes of adapting existing technologies.
179; The 1nst1tut10ral arLangemenus for transferrlng ‘technology may restrict choice
in a number of ‘ways. Flrst, wiailst a number of technologies may exist for manufac- -
turing a pfbduct, there is no certalnty that they will all be accessible to the
developing‘économy. Pa“tlcularTy if the technologles are in the posse551on of "
differentééompaniés, there is no certalnty that all the companies will wish to
invest in the country or have “technical agreements. Second, even if all the
technologies are accessible, it is most probable that the cost involved in transfer
will differ considerably from one case to snother - and this will constrain the
possiblliity of choosing hetween technologies purely on the basis of their
’appropriateness‘x£5”thé'internal requirements and problems of the country. Third,
even in the case whare diTect mechanisms are used for theé transfer, choices may be
influenced by'facto“sidthﬁr”thgn - the 'appropriatenéSS' of the technology to domestic
oondit*ons. For equpWe, if“the investment project is financed by 'tied aid', there
may be serlouv congtraints on choice. And above and beyond these ‘'objective! con-
straints there are 'subjective' cnes as well. It is suggested, for example, that
advenced country consultents and experts used in direct transfer operations of ten
recommend’ the most up-to-date and hence usually the most capital-intensive technologies
available. The technical experts are conditioned to regard such technologies as the
'best! available in some absolute sense. Largely because of the way they are trained
- they Tall to understand that what is best or most appropriate in the environment of
the lndustr1allsed count“les, is not neceusarlly so in the developing country they are

advising.
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180. The ways in which technologies -are transferred, also limit the possibilities
of technological adaptation. 'For example, the interests of the various enterprises
in the transfer operation:-(wholly-owned subsidiaries, licencees and 'intermédiary’
supplying companies) may be opposed to labour—using/capitalfsaving adaptations,
though they may increase p:ofitability. The risks and uncertainties of having to
deal with a-larger - and possibly inexperienced - labour force, may outweigh profit
‘advantages in the perception of the companies involved. Also, the gains in profit-
ability from technical adaptation may be proportionately small in highly protected,
oligopolistic markets. The conditions that increase the incéntives to transfer.
teehnology (i.e. protection of the market in the developing countries), may diminish
the incentives to adapt technologies to conditions in local factor markets.
-181. There is a further consideration which seems to play an important part in
indirect transfers. . The technologies that are transferred by indirect mechanisms
.can probably only be adapted, if the intermediary companies themselves are willing
to alter them. The technology suppliers are most unlikely to allow recipient ‘
‘companies or independent research institutes to adapt their processes. The financial
~returns to the supplying companies usually depend on the effective operation. of the
technology and on product quality, and these considerations alone make technology
suppliers suspicious about attempts to tinker with their production techniques.

For the most part, however, -the question mever arises: the intermediary company
alone has sufficient knowledge of the technology to make adaptations, and it alone
has the R and D personnel which are usually needed. In these circumstances, every-
thing depends on whether it is worthwhile for the supplying company to make
adaptations. _
.182.. The desirability of technological adaptation from the viewpoint of the ‘
supplying company does not simply depend on whether the adapted technology will

be more profitable than the unadapted one in the developing country market. The

“erucial consideration is the opportunity cost of using highly skilled technicians
and research and development staff: to adapt an existing technology. The problem
is that technology suppliers nearly always consider that it is more profitable to
use -scarce scientific .and technical personnel in the search for new technoclogies
~and products for the large markets in the industrialised countries, rather than for
‘adapting old technologies for small:markets in developing countries. The fact that
adaptation is potentially profitable is beside the point. The question is whether

o s . co . . 1
adaptation is more or less profitable than innovation-<.

E/ Research in progress at the Science Policy Research Unit offers some confirmation
of this argument.
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183. It is true, of course, that suppliers sometimes adapt technology. Baransoné/
and Strassman%/quote a number of examples of product and process adaptatlon in
transfers to developing countries. This is, however, consistent with our argument,
which does not exclude the possibility that supplying éompanies will sometimes decide
that their interests lie in adaptation. It is probable, however, that they will only
adapt under rather speqial Qircumstances. For example, if for one reason or another,
the supplying company ﬁas undérfdtilised scientific and technical staff, it may be
more inclined to use them on adéptation research. Alternatively, if the adaptation

is simple from a technical point of view, and does not make demands on the R and D
department of the supplying cdmpany, it is probably more 1ikely to be undertaken.

This means that there are likely.to be inter-industry variations in the‘frequency of
adaptation. Process techunologies are inherently complex in some industries and
simpler in others; one might therefore ekpect that the level of skill required for
adaptation and hence the opportunity costs involved will vary between industries.

184. The probability that the supplying company will adapt process technology depends
also on the market situation it faces. Suppliers will be more inclined to make
adaptations if.thej‘are likely to improve their'positions in a number of developing
countries, rather than in jvst'one market. In addition, companles Whlch are propor-
tionately more dependent on markets in developing countries are more likely to adapt
their processes and products then companies which make most of their proflts in the
industrialised countries.

185. The extent and nature of technological adaptations need to be more systematically
studledu/ before one can reach any firm conclu81ons. It would appear, however, that
there are fairly strict limits on technlcal adaptaulons at present. These limits

are probably more severe in some industries (say chemicals) than others - and for some

kinds of adaptations (e.g. scaling-down and lakour/capital adjustments) than others.

%/ Baranson, Jack; "Industrial Technologies for Developing Countries', op.cit.
2 ,
4/ Strassman, W.P.; “Technioal Change and Development®, op.cit.

é/ W.P. Strassman has made some empirical studies of adaptations. See Stragsman, W.P.
"Technicel Change and Development®, op.cit. There is a good survey of the current
literature in Campos, Mauricio; “Technological adaptations in Under-developed
Countries"; Unpublished MA dissertation, University of Sussex. 1949.
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Direct Transfer Mechanisms as an Alternative

186. This discussion of ‘problems associated with indirect transfers explicitly.
abstracts from the action that Governments might or should take to control matters.
Evidently, policy-makers have to face the problem7of getting a positbive contribution
to the growth of production from indirect transfers whilst reducing foreign exehange
costs or export limitations or whatever, And'cleerly also there are some policies
they might follow in this respect. These are discussed in greater detail in Part
Four. of the paper.

187. 1In addition, however, there is the possibility, which we have already mentioned,
that direct mechanisms of transfer may be used in some cases to obviate some of the
difficulties associated with indirect'ones. There are, of course, some immediately
obvious limitations on the use of direct mechanisms: in some sectors, the process
technologies which are required are simply not available except through one or
another indirect mechanism. Decisions about how far to rely upon indirect transfer
mechanisms and proprietary process technologies will obviously have some implications
for sectoral priorities in development planning; - ‘at least it would hardly be
rational -to make such decisions without considering their broader implications from
this point of view. '

188. " At the same time, however, it seems quite possible that direct mechanisms
might be used for a wider range of transfers than at present. That is to say that

in many cases where indirect mechanisms are used at present, process technology and -
other elements of technical knowledge might well be available through direct trans- -
actions with machine suppliers and the like. (For the moment we shall dgnore the
problem that there may be high efficiency costs in using direct mechanisms, because
the recipient enterprises might lack the organizational and managerial capacity to
use technical knowledge). '

189. The most obvious cases where a switch to divect mechanisws might be accomplished
in the short run, are where the main motivation for the indirect contractual arrange-
ments are access to brand-names and trade-marks and where the process technologlec
themselves are widely available and possibly relatively unsophlstlcated.' A pre-
condition for a switoh to direct mechanisms in these fields, is that thiere should

be a clear decision on whether or not to accept consumer preferences for branded
articles. But - over and above such obvious p05810111t1es ~ there iay well be other
areas, where at some cost in terms of efficiency during construction and operation of

production facilities, direct mechanisms might be used.
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190. The most common argument in favour of direct reliance on machine suppliers and
the like, is that this approach will obviate many of the prdblems'wﬁich we have
listed, associated with indirect trénsfer. In particular, it is argued that direct
transfers avoid the situation where enterprises are controlled from abroad - and
where that control is used to restrict their development (say “through export limit-—
ation) in the interests of the overall strategy of the foreign company. It is also
argued that direct transfeérs aveid the cofitinuing fbreign”exbhange'chain that may
result from licence agreements and wholly-owned subsidiaries, through royalty payments,
profits repatriation, transfer pricing and the like. And Ffinally, it is suggested
that direct mechanisms are more likely to prov1de technologles which are appropriate
to conditions in developlng countries. '

191. There is no doubt a good deal to be s&id for thegé"argUments.b But there are
also some real difficulties; direct transfer mechanisms do not necessarily provide

a way out of ‘the problems even if a greater reliance upon them might have positive
developmental effects. Direct transfers - practically as a matter of definition -
obviate some of” the problems of foreign control - and where for example export
limitations are -a direct result of the policies of foreign enterprise; a switch to -~
direct transfers might weli be useful from this point of view. At the same time,
however, there is no guarantee  the projects based on dircect transfers will stimulate
manufactured exports. If the failure to develop exports is a consequence of disecon-
omies external to the reeipient company they will not do so, without complementary
policies to increase the efficiency of the economy in general. Added to this, direct
transfers may result in high efficicncy costs in the recipient company and undermine
competitivity. And finally, the recipien® company may not have any organizational
capacity to develop export trade.

192. Direct transfers may be expected to reduce the foreign exchange burdens
associated with external technological dependence. But again the question is not. .
as simple as it might appear. As we have seen, machine suppliers may achiceve. a high -
degree of market control vis-&-vis recipient companies in developing countries, and .
they can use it - and apparently have done so in some cases - to inflate the prices
they charge for their products. And whilst it may appear that direct transfer will
reduce continuing cxpatriation of investible resources, they may not do so, if the
local classes to whom profits accrue have a high propensity to export their earnings -
legally or illegally. HNor is it certain that the behaviour of nationals in this

respect 1s easier to control than the behaviour of foreign enterprises.
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193. And finally direcct transfers may well provide access to technologies which are
more appropriate from various economic and social points of view than those which are
imported by féreign investors. But insofar as more appropriate technologies can only
be got by adaptation - which is not always the case - there is no guarantee that
foreign machine suppliers will be any more willing thén»foreign investors to adapt
techniques for the relatively small machine mérkets of the developing countries.

194. Intuitively, it seems likely that the most compelling argumenfs for direct
tfansfers arc likely to be that they may have a more positive impact on the develop-
ment of technical capabilities inside local enterprises, than indirect transfers
(where much of the project management and technical capability is provided by an
intermediary compeny). It may well be that certain kinds of indirect transfer result
in under-utilisation of technical capability available in developing countries and
slow down the development of skills that con only be acquired through"learning-by-
doing' (say in ofganizing plant construction). As we have pointed out, diversifi-
cation of sources of know-how in general, and a switch to direct mechanisms in
particular, might well inérégse the opportunities for such skill different;aticn and
development in the local population. We have already shoun, however, that there are
dosts involved in this leafning process, bécause it will normally be associated with
inefficiencies. One of the probiems for policy-makers is clearly to develop some
means of assessing the long run benefits (in the form of new skills) that m~y accrue
from direct transfers, against short-term costs (in terms of inefficiency and fore-
gone production). It may be, for example, that short term costs are higher where

the gap between the skills reqﬁired by a given technology of production and those
available locally is larger - and a measure of this "internal technology gap' might
provide some basis for ranking projects in terms of the'suitability of direct transfer
mechanisms. | |

195. Clearly, the choice between direct and indirect transfer mechanisms is not easy;
and will generally involﬁe>careful assessment. The data required for such assessments
is not‘generally available at present and the need for further research in this field

is obvious.
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...  PART FOUR:

: -~ SOME POLICY PROBLEMS ,
196. Ideally a policv towards. the transfer of technology should resolve the conflicts
between the need for technology in the developing countries, and the negative
consequences which result from the terms on which it is transferred and from the context
in vwhich transfers take place. In practice, this is asking too much. Many of the
problems have their origins in the role which technology plays in competitive
relationships - and that is something which policy-makers in the developing countries
(and in the international agencies for that matter) accept as a datum.
197. This leaves a problem, If it is not possible to consider ways of resolving the
conflicts, the best that can be hoped for is to cut down some of the anti-developmental
consequences associated with technology transfers. The problem is that whilst the basic
conflict remains, much that will be done, say to reduce the costs of technology transfer,
or to obviate restrictions on the commercial activities of the recipient company, could
be a disincentive to potential technology suppliers. If one improves the terms of
transfer from the standpoint of the developing country (and not just the recipient
company ), technology owners may be less willing to transfer. The major difficulty for
the policy-mgker is to know how sensitive the 'supply'! of technology is likely to be to
the constraints-he may set on the terms of the transfer contract,
198, This is a difficulty which we cannot answer in this study. The fact of the matter
is that no-one knows how much room to meuwceuvre govermments in the developing countries
have. Furthermore, since the incentives to transfer - and the terms that suppliers
demand - ar¢ influenced by many factors, it 1s mogt probably that there is no general
answer to the question,
199. This-means, of course, that one cannot make definitive policy proposals on the basis
of our existing knowledge. This final part of the study therefore is not so much
concerned with policy proposals as with isolating a number of areas for policy as a basis
for research.
200. The discussion is divided into three main sections. In the first we discuss the
relationship between technology policies and other policies. The content of a policy on
transfer of technology depends crucially on-the policies the government is following in
other areas like consumption, industrial development, trade and so forth. In the second
section, there is a discussion of naticnal policies in the developing countries. The

third section discusses international implications.
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Relations between policies for transfer of ftechnology and other policies

201, The transfer of technology has been looked upon as a response to various specific
conditions in the developing countries - and particularly to the market for consumption
goods, to protectionism, and to the lack of local technical skills and capabilities.

It follows that policied towards the transfer of technology will to some extent, be
derived from broader policies on consumption, import-substitution and education and
technical training., This is, of course, nearly self-evident. The main reason for
naking the point is simply that it sets some limits to what shHould be expected from a
technology transfer poiicy nggii" For example, it is not sensible to expect that a
technology policy itself should prevent brand-name or trade-mark transfers which are
essentially aimed at a luxury consumption market. The problems that may be associated
with this kind of transfér result in the final analysis, from the existence of certain
‘consumption patterns - and it only makes sense to try to. solve them, if there is an
appropriate policy on levels and patterns of consumption in the country itself.
Similerly, many transfers result in inefficient, high cost production, To some extent
the costs of transfer itself may contribute to uncompetitivity. But generally high
production costs result from a much wider constellation of factors - some of which are
discussed in earlier Parts of this.study. Probably the main difficulties arise when
new industries are set up indiscriminately with very high protection. . To the extent
that technology suppliers mey ask for and get promises of market prdtection before they
are willing to make transfers, they contributc’in some sense to the problem. But the
real solutions imvolve far more than policy towards technology transfer; they involve
decisions on the patterns of indusfrialization, on relationships to international
markets ~ and hence, implicitly on the appropriate pattern.of protection.

202. Finally, in the long run, the control of the costs and negative consequences of
transfer operations probably depends more upon developing local skills and’capabilities
- than’ on policies concérned directly with transfers of technology from abroad.

rolicies at the national level

203. The policies which governments in developing countries follow relating to the
transfer of technology, may be grovped into three main categories:

(1) policiés which are designed to increase and direct transfers; -

(i) policies which influence the costs and terms of transfer;

(iii) policies which are designed to develop.local skills so as to reduce

external technological dependence.
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204. In each categorv there are some policies and government act1v1t1es which are
dlrectly focussea on the transfer of technoloay, and some which have an important
influence on the d1 ectlon and terms of tra sfor although they may have been drawn. up
to meet quite other obgectlves. In thls sectlon there is an attempt to discuss both.
these kinds of situation.

POllCleS to increase and direct transfers of uechnolo

”O,n Policles towaros dlrect investment by forelgn eompanles play an 1nportant part

in this categorv. The t1ntermed3arvI compaﬁles in 1nd1rect transfers generally prefer
dlrect investments in whelly-—-owned subsidiaries or JOJnt ventures for transferring
tecbnolo It nay be expected ‘therefore, that national policies on foreign prlvate
investment will influence the volune of transfers and also the relative frequency.

with which various transfer mechanisms are used. Policies on direct investment vary.
w1doly between countrles There are fopen—door' policies, vhere by means of a variety
of 1ncent1ves (tax—holldays investment allowances, free repatriation and the llke),
foreign 1nvestors are more or lessindis cxlminatolvenooufaged'to come into the country.
There are also hlghly restrlctlve pollcles, where foreign 1nvestors are v1rtually
excluded or are only allowed in certain 1ndustr1es. It is probably true to say that
technological factors are seldon explicitly considered in the former case - i.e., in.
'open-door[_policies,>and that they play an»inoreasingly important part as policies
towards foreign investment become more restrictive, Japan isvaﬁ example of a country
where technological factors are virtually. paramount in deciding upon the aoceptability
of foreign direct 1nvestnent {(and of other forms of foreign oollaooratlon) ‘The history
of Japanese policy on forelgn partlclpatlM is one of successive trade-offs between

the dGSTTe to raise Japanese productlon technology to the levels of the 1ndustr1allzed
oountrles and the desire to minimize external technical dependence and to develop
local capability. The implementation of Japanese policy has required detailed
teohnologloal evaluation of individual oroposals for forelgn entry. In India_ aléo
restrictions on forelgn dlrec+ investment ac+1v1ty are accompanled by a falrlv 2xpllclt
consideration of technological factors, Industries are divided into three broad groups
for the purposes ofuforeién investment policy. There are industries where foreign
investment and technlcal collaboratlon is permltted 1ndustrles where ’forelgn
technical coliaboraulon‘ (i.e. indivect Lransfer) is allowed, but not- 1nvestment “and

industries where neither foreign tethnical collaboration nor foreign investment
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are allowed.i/ In some other countries, foreign investment policies are more liberal,
but there is nevertheless some explicit examination of the nature of technologies

being transferred., South Koreag/vfor example has a system of priorities for technology
transfers; ‘Aﬁ the othef end of the spectrum, Mexico appears to operéfe\SOmething like
an open-door policy to investments without detailed consideration of the nature and
consequences of teChnoiogical transfersé/ where direct investment is concerned.

206, The policies that a country may follow towards the transfer of technology in ‘
general and towards foreign investment in partlcu1ar, are constrained by factors that -
are beyond control at the nailonal level - at least in the short Tun, For example,
where the domestic market is small and slow-growing, the only way to get access to forelgn
technology may be to encourage foreign investors by con06351onal terms. Also, the
structure of local industry and, particularly, the availability of local technical
capabilities are likely to be critical in determining the choices wﬁich'are open to
policy-makers. These constraints are implicit, for example, in the Indian poliéies on
forelgn collaboration: there are certain industrial branches where it is impossible to
develop local production without acceptlng forelgn investors - either because there 1s
no local capablllqy or production structure, or because technology suppliers have a
monopolistic hold on process technolongs Similarly when the Mexican Nacional
Financiera attempted to transfer technologies by cash pﬁrdhases of know-how, there were
an unacceptably large number of commercial failures, because the foreign supplying firms
were not sufficiently committed to the success of the project.é/ Local capabilities
were insufficient, and it was necessary to adopt more liberal policies to foreign direct
investment. And, at an altogethér higher level of technological devalopment,bJapan has
liberalized some of its policies towards foreign investment in order to get access to
certain technologiés which are considered crucial td industrial develobmeﬂt. Foreign
companies tend to demand greater equity participation in transfers of more sophisticated

5/

technologies.

1/ deeratlon of Indian Chambers of Commprce and Industry: "Procedures for Industrial
Licencing", New Delhi. '

R

The South Korean authorities give priority approvals to technical agreements involving
transfers to. an export industry and to the local machine manufacturing industry. '

A

Victor Urquidi has criticiged Latin Anerican policies of this kind. See
Urquidi, Victor: "Latin American Development, Foreign Capital and the Transmittal
of TechnologyM", Bl Trimestrc Bconomica. January/March 1962.

e

Maddison, Angus: "Foreign Skills and Technical Assistance in Economic Development",
OECD Development Centre, Paris 1965. See also Wionczek, op.cit.

I{

Baranson, Jack: "The role of science and technology in advancing development of
Newly Industrializing States"; Pergamon Press, 1969.
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207. In general ‘there 1s llttle emplrlcal knowledge on the various constralnts that
restrlct uhe optlons open to the developlng countries in their pollcles on these
questlons Factors like narket 51ze, local ~kill avallablllty in relation to the
technologles requlred, and local industrial structures must have‘an'effect_of»be;ngvv
selective about transfers. Until there is better information on hon serious'these
constraints‘really are, it will renain very'difficult to design'policies. The problen_‘
is complicated by the;fact:that these‘constraints rust vary considerably from industry
to industry’and‘from technology to technology. This implies that a poliCy of selectivity
towards the nature of technology to be transferred ‘and “towards’ ‘trafgsfer mechanlsns, v
must of nece831ty involve detalled analy51s of econonic and technologlcal condltlons:

at the 1ndustrf level.

208, Govermments usually 1nplement pOllClOS of select1v1ty 81mply by applylng approprlate
crlterla in decldlng ‘whether or not to pass a contract proposal This 1s a somewhat ?
pass1ve approach A few govornments arc more actlve " they con301ously encourage local '
lcompanles in prlorlty sectors to enter negotlatlons for forelgn tecnnology. The Mlnlstry
" of Interhational Trade and Technology in Japan perforns this functlon. It actlvely .
seeks out local. companles which are llkely to undertake progects 1n the prlorlty areas,’
and establishes a list of firms 1n forelgn countrles spe01allzed in the types of '
productlon in questlon. It then takes the best deal it can get from the offers madev

by the potential technology suppllers.l/ The Japanese case 1s probably the best

exaople of ‘actlve‘ nollcy towards transfer, which is otherwise rare amongst uhe
developlng countrles. ’ .
209, An actlve pollc of sclectlon puts heav demands on thc natlonal admlnlstratlon.h?
To be effectlve, it has to be based on a thorough 'monltorlng' serv1ce whlch, so to i
say, scans technical developnents in the world econony 1n prlorlty industries. It
"requlres also a relatlvoly sopnlstlcated capablllty for ch0031ng between tcchnlcal
alternatlves and for selectlng the most favourable offers., Both these functions demand
a level of administrative eff1c1ency and technlca1 skill which is relatlvely rare in
developlns countries - and practically unattalntable in the least developed countrles;
Hence, whilst there are obvious advantages in these nore aggres31ve forms of
technological selection,‘theyvmay often be inapplicable. Wany snaller countrles are‘)
therefore in a p031t10n where local entrepreneurs and managers are 1ncapable of
monltorlng technlcal developments and where the admlnlstratlve system is in no p031tlon
to correct the def1c1cncy.' In thcse clrcumstances, there is v1rtually no ch01ce for

1/ Sec also Baranson, Jack: "The Role of Science and Technology". op.cit.
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governnents but to accept a passive role in the transfer operation. Indeed, even

tpassive! policies (where the state merély approves or disapproves contact proposals),

administration is very low.
210. A selective approach ~ whether passive or active - which allows or encourages
transfers in certain sectors and industrial branches, is obviously only possible where

there 1s a reasonably clear view of priorities in economic policy in general.

The terms~and costs of technology transfor

211. This category includes péiiciés which are designed to control the foreign exchange
costs associated with technological transfers as well as policies oni the restrictive
practices assoclated with transfer operations.

212. Probably nearly all cbﬁntries limit the proportion of net sales or total output
which can be paid in royaltieé and licencing fees., Typically the royalty percentage

is westricted to about SVper cent or less of sales or oﬁtpﬁt. Some countries - notably
India - set different limits in different industries, in line with the priority attached
to various kinds of-technological knowledge. Others - like Japan - vary the maxinun
royalty proportion for agreements of differing duration. In Japan, maximum royalties

on agreenents lasting up to five years are 2% per cent, and on longer agreements -
lasting up to 10 years théy_are 5 per cent. Japanese legislation, therefore, puts a
premiuri on longer term agreements. This bias is not uniformly shared by other countries.
In South Korea, for example, it is not permitted to sign an agreement'for nore than
three years, The short maximum period may, however, reflect a preference for frequent
re-negotiation, rather than for short-term agreements as such. A further restriction
which is often put on 1icenqing agreenents concerns guaranteed minimuﬁ‘payment
conditions. These ére conditions which assure a certain absolute reﬁurh to the licenser,
when the value of sales by the 1iéencee falls to very low levels. Man& countries

forbid suéh guarantees. Some counﬁries:fdrbid the payment of royalties by wholly-owned
subsidiaries to parent companies (e.g. India, Brazil). |

213. By and’large govermments in the developing cdﬁntries seen to take the view that
control Qf,royaity payments is a sufficient guarantee that foreighn exchange costs
associlated with transfers will be kept within 'roasonable! limits. To this extent
technology transfer pdiiciés(gre based on aﬁ inadequatc appreciation of what actually

takes place in the trahsfef>reiationship. As we have seen indirect transfers usually
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result in the recipient company relinquishing some degree of control (and sometines
ownership as well) to the supplier; they also create conditions in which the supplier
can get his returns through a variety oftf procedures, and is relatively free to shift
fron one procedure to another, Failure to recognize the nature of indirect transfer :
process -as a totality, results in .situations where govermments control royalty paynents,
whilst leaving technology suppliers free to take returns for example, by inflating the
prices of intermediate goods. This kind of situation - which is typified by the case
of Colombia as described by Vaitsos - is probably fairly comron.
214. Thus controls over the terns on which intermediate goods are supplied to licencees
are relatively rare. The United Nations study on patentsl/ points out that "tie-in" -
clauses. granting licensors a monopoly of supply of intermediate goods-are forbidden in
sone advanced countries like the United Kingdom, Australia and New Zealand; but many
developing countries seem to accept such clauses without question. The control of
prices of imported intermediates is, of course; a complicated business, which involves
much nore than the mere prohibition of tie-in .clauses. Many intermediates used in
transferred processes aré;highly differéﬁ%ggféd; and since they are not normally sold
on an open market, it is difficult to know how they 'should' be priced. - This does not
mecan that intermediate price control is impossible ~ just that it may be very difficult.
215, There is, of course, some control pver the prices of intermediate materials and
equipment by inmport licencing procedures., The United Nations study on "Iransfers of
| Technology to India'" suggests that strict import controls as well as local content
legislation have meant that technology- suppliers get little scope for price mark-ups.
Mso, it is argued, the dependence on tied credits for cssential imports, means that
it nay be hard to predict from one ycar to, the next which supplier countries will be
accessible tb the licencee seeking intermediate materials. This means that tie-in
clauses are often ineffective, though it does not necessarily prevent price nark-ups.
Indeed, it is argued that tied credits themselves often allow machinery and intermediates
suppliers in the adyancéd countries to nark-up- their export prices.
216. Licencees sometimes take returns through dividend paynents on equity - and often
they receive the equity in the first place as payment for the technology they supply.
The control of payments through capitalization of know-how is-inherently difficult, and

this may be part of the reason why it is seldom attempted.. Preéumably it requires not

1/ "The role of patents in the transfer of technology to developing countries" op.cit.
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only some means for settling on a 1fair price! for the tochnology - in terms of the
equity exchanged for it, but.also some means for monitoring dividend policies. Both
vof these requirements are likely to be difficult to meet in practice.

21'/. There are various other restrictive aspects in %ransfér operations which some

. govermuents attempt to conbrol. The most widely discussed is the limitation of export
narkets:  agrecnents often include a clause which prevents the recipient enterprise -
fron exporting to third narkets,

218. Export limitations are a strategic response by the supplier company to specific
circumstances. In other words, technology suppliers do not always demand or require .
them: - for example cxport restrictions are probably rare in transfers from the United
States to EEC, and most United States companies operating in Europe probably plan their
operations on the basis of a total European market. In other areas - like Latin America -
strategies are more strongly oriented to national markets and export limitation clauses
are common., This probably results from the fact thal Latin Anerican markets arc highly
protected in the first placé - so. that agb initio the technology suppliers see little
hope of an international scale of operation. At the sane time, however, the policies
followed by technology suppliers probably reinforce the emphasis on import substitution
as opposed to export promotion,

219. The undesirability of export restrictions is widely recognized in the literature.
Vaitsos in particular has discussed the obstacles it raises when technology receiving
countries attempt to change the basis of their international cconomic relations - say by
entering a cormon market. Once the pattern of transfer into a region has been based on
developing sinilar lines of production in the various national markets, it may be very
difficult to change. The 'export®clause! is, of course, only part of the problem - but
it is at least a contributory factor.

220. Whilst many govermnents dislike restrictions of this kind and attenpt to avoid
then, there is very little evidence on how successful they are, or on how seriously they
take this kind of problem. One reason why they may not take it very seriously, i& ™ i
simply that the removal of export restrictions is normally an insufficient condition'
for the promotion of exports. - Normally, export restrictions are not likely to be
crucial unless there are real possibilities of competitive production - and this often

involves a revision of the framework of protection and import substitution.
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221, There.is one other xestrictive aspect ta*technology transfers which is worth
mentioning. This concerns: patenu procedures. Many~technology ownersfpateht their
processes in-the deve 1op1ng ccuntrlcs. - In some cases they'takc out'the patent - not
because they.intend to sta t productlen 1n thc developlng countrles - but because the
patent itself will protect thelr export narkets. - Sone governments have legislated :
against this,- by reserv1ng the rlpnt to compel the patent owner to licence his proccss;:f
to local producers - .on paln of . 1081n patent protection. Often compulsory licencing .
of this kind dis resorted to prlorlty industries. In India, for example, the government
nay expropriate unworked patcnts or denmand licencc. agreements in Aindustries llke food,
nedicine or insecticides. :

222, Gcnerally,-policieSrdesigred to control the ternms of transfer agrecenents have-

been very 'patchy'. For example, they mey control royalty payments, but other forms

of return untouched., There is little cv1dence thac the pollcy-makcrs have taken an‘
overall view of transfer operatlons. There is apparently roor for new qnd more ceherent
policies in thls arca, "but” there is a prlcr need for research.

Local capabllltles and oxternal technologlcal dependence

223"Thereﬂis\a“spcctrun of policies ﬁhrouph which ovcrnnrnts in the develaplng N
countries attenpt to bulld up local capa0111t1es and reduce external technological
dependence. These are essentlally policies ained at overcomlng the tendenc1es towards
solf—perpetuqtlno dependence of the klnd which 1s discussed in carlier parts of this
study., - Im general these pollcles neet up with the problem that developmont of technical
skills is a slow process, particularly when the 1ndu5urlal base 1tSclf is under-developed.
The types of porlcy whlch we shall discuss here ares o ‘

(1) pollcles on employment of. 1oca1 personncl hy forelgn entcrprlse

(i1) ‘policies on diversification of the . sources used 1n trans fers,

“(i11) - policies on building local 501ent1flc act1v1tles 1n relation to
‘industrial sectors, - e

224. Policies of the first klnd i.e. on 01ployment of locals by foreign entcrprlsc, :
are very common in the devclaplng countrlcs.- ‘The Indian governnont for exaine, sets
fairly rigid standards 40 dcterm1ne the klnds of rarelgn pcrsonnel wnlch aro 1ndlspensable
to the prcauctlon operatlon - and’ pubs ‘¢onsiderable pressure on forelgn companles to
employ nationals in skilled and unskilled occupations, »Slmllar procedures are used in

some Latini American Countries., In many countries also firms are required to run
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training operatlons for locals. There are.of course conflicts of interest in this area.
The use of relatively inexperienced local personnel nay lead to inefficiencies and
costs for the company. This mey also be in conflict with the short run interests of
the country itself, but from the national point of view, short run costs arising from
inefficiency have to be set against long-run gains in terms of increased skill
availability in the economy. The advantages may be external to the foreign firm which
undertake the training and employment of locals. The demand that foreign companies
should train locals is not confined to the case of wholly-owncd subsidiaries or joint
ventures. It may also arise in licencing agreements: the licensor may be required to
train persomnel from the recipient company. In this case, there may be a somewhat

greater identity of interest between technology supplicrs and govermnments.

* %

225. Policies designed to !'diversify the sources of technical know-how! have two main
objectives. First they ére sometimesxegafded as 'a way of reducing foreign exchange
costs of transferred technology, (though this may be done at the expenée of inefficiency
and high local costs in the construction phase of the project). Second,'theyvare a way
of building up local managerial and technical capebility. We have already discussed
the problems and limitations inherent in this kind of policy - and particularly the
diffiéulty of weighing short costs against. rather vaguely defined (but ?otentially

very important) long'terﬁ gains in terms of corporate ability at the enterprise level,
226, These policies take many different forms. They range from relatively 1imited
efforts for example, to make suppliers use local engineering consultants wherever
possible (India); to more severe restrictions wherec, for example, governments nay.
simply refuse to allow local companies to sign licencé agreenents and demand predominantly
local development of the technology. These more extreme restrictions are unlikely to

be workable except where there has already been a considerable build up of local
capability, or where the technology is simple (and perhaps the main motive behind the
licence agreement was access to a brand-name). Japan, for example, has been able to
follow restrictive policics in certain cases where local technical capebility is highly
developed. It appears that the Indian government has also Linited technlcal agreements

from time to time and de facto stimulated some local developmént in various fields of
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process teohnology.~/ These 'hard-line! dlver51flcatlon policies are probably
inapplicable in many smaller developing countrles, partloularlv the least developed

ones. A ‘ » f '

227. At the extreme, policies on diversification of sourcesAof know-how may throw
recipient’companies back on direct mechanisms for transfer. Apart from the difficultiesl
which the re01p1ent has to deal with in Jrganlzlng and using the knowledge it receives
through such meohanlsms, direct transfers pose their own problems, some of which have _
been discussed already. There is, for oxample, the problem of blas in the reconmendatlons
of experts and consultants, Biases - as we have seen - may s1mply arise from the ‘
experience - background and engineering tralnlng of experts. They do not necessarlly
involve acts of bad faith. But they introduce a number of problens which are dlfflcult
to resolve - partlcularly in relation to the ch01ce of process technologies.

-)% * ¥*

228. As a long-term policy, some countrics attempt to build-up R and D.activities in ...~
loeal enterprises or in government laboratories associated with the industrial sector.-
Again the Japancese example, though its relevance to developing countries is questionable,
is interesting. Particularly in the last decade, the Japanese authorities appear to
haye encouraged local industry to build up its own R and D activity. Partly this
reflects: the fact that as Japan has caught up with the Western countries technologically,
by licencing foreign techniques, it has been seen as more and more necessary to have

a local innovative capability. Partly, howcver, the recent push to build-up local

R and D is an outcome of earlier developments. For many years, Japanésec indﬁstfies

have used foreign.technology as a basis for further technological development;"ln

this respect there is an interesting finding by Freeman, Oldham and Turkcang/ that
industrial R and D in Japan tends.to be concentrated in precisely those branches which

are also major importers of technology by licencing.

l/ This appears to have happened in certain lines of instrument production.
See "Instrument Industry in India" (DAE, Bombay; Indian Inst. of Management,
S.P.R.U., Sussex University; All India Manufacturers and Dealers Assocn.),
Bombay: 1970.

2/ Freeman, Oldham and Turkgan, ibid.
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229, There is obviously a great deal to be said for a conscious effort to use imported .
technology as a basis for further technical development and also perhaps to learn how: -
to adapt it to local conditions. But for most developing countries, this course of
action is difficultAto implement, Often they sinmply do not have the scientific skills
that are needed at the R and D level and these ﬁake a long time to build up. And, in
countries which have at least some industrial R and D manpower, it normally has to be
organized into govermment research institutes, which often have great difficulties in
relating theif work to local industries. The organigzation of the scientific systen in
the country is often so inadequate that even if there is R and D work it has little
chance of becoming economically effective. Furthermore, the orientation of such R and D
is sometimes irrelevant to local requirements. These problems, conbined with the fact
that local enterprises may have strong economic incentives to continue to rely on
external sources of technology, create serious problems in many countries and are only
just beginning to be recognized.

International implications

230. There is a growing discussion of the possibility that various forms of international
action may help to solve some of the problems which developing countries have to face
in technology transfers. These discussions are sometimes unrealistic in the sense that
fail to take account of the nature of thé transfer process. On the other hand, however,
they have isolated a number of functions which, at first sight, might well be carried

out by various forms of international co-operation. We shall not discuss in detail

the proposals that have been made for specific international institutions, such as

Patent Banks,1 International and Regional Technologyg/ agencies, and Technology

3

Transfer Banks. By cxanining functions that may be performed we shall, in fact,
cover much of the content of these institutional proposals. But since the question of
mwhat form of international institution is required to carry out in these functious, '

raises special problems, necding separate study, we have purposely avoided it.

1/ Dolezil; 6p.oi£
2/ M. Hatty Carrcre; op.cit
3/ Freeman, 0ldham and Turkcan; op.cit
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23l. The problems associated with transfer of technology have two kinds of implication
for international action:
(i) there are some possibilities for joint action by developing
countries; /
(i1) there are some functions that may be carried out in a broader
international context.
232, Two kinds of proposals have been made for regional co-operation between groups of
developing countries. The first kind covers measures which may help to control the
terms of technology transfer. The second is concerned with methods of monitoring the
technological advance in sectors and branches which have some priority for the various
countries in the region.
233. The nost concrete proposals of the first kind are those which Vaitsos has drawn
up in relation to the Andean Group of countries. BEssentially, Vaitsos is concerned to
outline ways in which joint action by developing countries may improve their targaining
p081t10n vis-a-vis technolagy suppllers. His proposals include: regional selection of B
the country where specific new plants are to be sited (particularly where there are
scale problems); and reglonal representatlons in negotiations for major new production
facilities. Regional representation may help to avoid situations where technology
suppliers pleay bne country off against another. Vaitsos also argues that countries should
align their negotiating procedures so as to avo¢d clauses which might restrict reglanal
trade. And finally he recormends a greater vxchange of data and 1nformatlon between
governments on the terms of individual transfers.
234. Evidently regional co-opcratlhn - if only on the exchange of 1nformut10n on
individual transfers - may help to strengthen bargaining power of recipient countries
and enterprises. At the same time, however, it is clear that there are constraints »
on this kind of co-operaﬁion. To be fully effective, joint technology policies probabiy
require’that.the countries involved enter into some fbrn of custoné union, and co-ordinate
their industrialization policies. This, no doubt wculd g reauly strengthen bargaining
positions (because of larger markets) but the political constralnts are, of course, very
serious as Latin American experlence seens to indicate.
235. The second kind of proposal is that the monitoring and technical information
functions discussed in the previous section shbuld be done throagh regional co—operatioﬁ;

The argument is that there will be dis-economies if all countries start their own:
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technology monitoring institutions. Again, there is some force to this argunent but
there are also problems, First of all, there is no reason to presume that monitoring

and selection can be done at lower cost by regional co-operation. A great deal will
depend upon the precise content of the industrial plans of countries in the region.

If these involve a high degree of specialization between countries (which they
presunably would in the ideal case of co-ordinated regional planning), there may be

nore to be said for natibnal nonitoring services than for regional ones. Also monitoring
services can only lead to more 'active'! selection of foreign technology if they are
properly linked to local industriecs, This may be difficult with regional centres -

though it is probably not an insuperable problemn.
R

236. A rather heterogeneous group of proposals have been made for action at the
international - as opposed to regional - level.:

237, First, there are a number of suggestions which relate mainly to direct transfer
nechanismns, Many of these concern the improvement and re-~direction of multi- and
bilateral technical assistance operations. Plainly technical assistance has a potential
role in transfer of technology, though in order to increase its cffectiveness it ﬁill

be necessary to reconsider technical assistance functions explicitly in relation to

the transfer problem. One aspect which almost certainly needs to be looked at, is the
problen of the biases in terms »f technology choices proposed by cxperts and éonsultanté.
To the extent that these biases arc inherent in the training of the engineers and
technicians involved, it may be possible - as a short term measure - to correct for

then by special induction courses. 4And in the longer run therc may be possibilities

of special content acadenic courses.

238. Beyond this, it has becn proposed that an internationally organized technical
information service may help tc obviate reliance on indirect mechanisms in cases where
direct ones might be uged. Essentially such a service would have to provide ihformation
on consultancy and resecarch services, nachine supplieré plant contractors and the like
which are available to enterprises in the developing countries. |
239. A second group of proposals essentlally concerns the improvement of the terms of
transfer by indirect mechanisms. . Some of these propesals have obvious advantages. For

exanple, it is suggested that international institutions might provide compréhénsive
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information on the range of technologies and technology supplying companies in various
fields. This would presumably help in bargaining processes. It is also suggested

that information exchange through an international mechanism might strengthen the
bargaining position of developing countries and possibly lead to a "most-favoured
recipient" basis for internaticnal transfers.

240. Beyond this, however, it has been suggested that nulti-national funds night be

used as a means of supplying technology on concessionary ternms. Some proposals along
these lines envisage an agency which would - so to say - purchase proprictary technology
from 'intermediary! companies and sell it concessionally to enterprises in the developing
countrics. It is most unlikely that this would be practicable. The active participation
of technology supplicrs - over and above the mere supply of proprietary technology -

is often crucial in successful transfer. Alsc the level of funding required for such
purchascs night be veryahigh indeed - in order %o compensate suppliers for the overall
profit rcturns they would have to forego. .

241, It nmay be that less extreme forms of concessionary finance could be used to support
recipient enterprises, but any policies along thgse lines neced a great deal more study

than they have had in the past.
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