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Litte 1.

Luettelo kdytetyistd lyhenteistad

EC European Communities

FAO Food and Agriculture Organization of the United Nations
GATT General Agreement on Tariffs and Trade

ICC 1International Chamber of Commerce

ILO International Labour Organization

0ECD Organization for Economic Co-operation and Development
UNCTAD United Nations Conference on Trade and Development
UNIDO United Nations Industrial Development Organization
SEV, CMEA Council for Mutual Economic Assistance

WIPO World Intellectual Property Organization
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Litte 2

Ulkomaisten investointien toimialoittainen Ja alueellinen jakauma
vuonna 1972

61jy Kaivos Tehdas Muut Alueet
teollinen

Afrikka 9.3 3.4 3.6 4.3 20.7
Latinalainen
Amerikka 12.1 5.0 20.3 14.1 51.5
Ldh1-1td 8.2 0.0 0.6 0.5 9.3
Aasia 5.5 1.4 5.7 5..9 18.5
Sektorit 35:1 9.8 30.2 24.8 100 %

(UN 1978, 260)



Yhteiskunnan muutoskaavio

esiteollinen

211

teollinen

tuotantosektory alkutuotanto

taloussektori

muutosvoimat

strategiset
resurssit

teknologia

ammattiryhmdt

metodit

alka

kilpailu

periaatteet

primddrinen
maatalous
kaivostyd
kalastus

puun kdytto
61jy ja kaasu

luonto - tuuli,
vesi - lihas-
voiman hyvak-
sikdytto

raaka-aineet

kdsityo

kdsityoldiset
maanviljelijat,
ruumiilTinen
tyo

terve jarki,
yritys ja
erehdys, koke-
mus

menneisyyteen
suuntautuminen

kamppailu
Tuontoa
vastaan

traditionalismi

teollinen tuotanto

sekundddrinen
tavaratuotanto
kestohyddykkeet
muut hyddykkeet
rakennustoiminta

sahkd, o613y,
kaasu, ydinvoima

finanssipddoma

koneteknologia

insinddérit, vaihe-
tyontekijdat Jja
erikoistuneet
tyontekijat

empirismi, kokeel-
Tinen tutkimus

nykyhetkeen mu-
kautuminen, ko-
keellisuus

teollisuuden
kilpailu
Tuonnon kanssa

taloudellinen
kasvu

Litte 3

jdlkiteollinen

jalostus ja palvelut

tertiddrinen
kuljetus
yleishydodylliset
palvelut

kvartddarinen kvinddrinen

kauppa terveys
finanssi tutkimus
vakuutus virkistys
kiinteistdot koulutus
hallinto

informaatio - tietokoneet
ja tiedonsiirtojarjes-
telmdt

tieto

dlyllinen teknologia

tiedemiehet, tekniset ja
muut asiantuntija-
ammatit

abstrakti teoria, mal-
11t, simulaatiot, pdatok-
sentekoteoriat, systee-
mianalyys?

tulevaisuuteen suuntau-
tuminen, ennustus ja
suunnittelu

vuorovaikutus ihmisten
vdlilia

teoreettisen tiedon yh-
teensovittaminen ja hy-
vaksikdaytto

Bell 1974, 117
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Lifte 4N

Teollisuustuotannon suhteelliset muutokset toimialoittain vuosina
1963-1980

Kehitys- SEV 0ECD
maat

311-2 Elintarvikkeet .45 4.2 -5.6
313 Juomat 6.4 2.5 -9.0
314  Tupakka 6.1 2.7 -8.8
321 Tekstiilit 1.3 9.1 -10.4
322 Vaatteet 2.2 14.3 -16.5
323  Nahka- ja turkist. 2.4 1.8 -14.0
324 Jalkineet 2.2 14.6 -16.8
331 Puutavara 3.0 3.9 -6.9
332 Ef-met. kalusteet 0.7 7.4 -8.1
341 Paperi 2.1 2.3 -4.4
342 Graafinen teoll. 0.2 2.6 -2.9
351 Teoll. kemikaalit 1.5 8.4 -9.9
352  Muut - 4.3 2.3 -6.6
353 Maadljyn jalostus -4.1 9.6 -5.5
354 Maadljy- ja kivihitlituott.

valmistus 9.8 6.0 -15.17
355  Kumiteollisuus 4.4 7.4 -11.8
356  Muoviteollisuus -1.1 3.5 -2.4
361 Pos1iini- Ja savituott. 0.5 17.6 -18.1
362 Lasi ja -tuotteet 2.5 12.7 -15.2
369  Muu savi- ja kivit. valm. 5.0 8.2 -13.2
371  Rauta Ja terds 4.9 4.4 -9.3
372 Muut metallit 2.1 175 -13.6
381 Metallituotteet 2.2 15.8 -17.9
382 Koneet 2.6 11.8 -14.4
383  Sdhkotekn. tuott. 2.5 9.9 -12.3
384  Kulkuneuvot 2.9 14.9 -17.8
385 Instrumentit ym.

hienomek. tuotteet 0.8 15.6 -16.4
390  Muu valmistus 0.0 21,:5 -21.5

(Industry in changing world/UNIDD 1983, 68)
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Liite 4/2

Lahtokohta taulukon Tuvuille ovat vuosien 1963 ja 1980 tilanne teolli-

suusalojen kesken eri markkina-alueilla. Maailman teollisuus on jaettu

tdssd kolmeen osaan: OECD, SEV ja kehitysmaat. Taulukossa olevat luvut

(N) ovat saldolukuja, jotka kuvaavat muutosta toimialojen suhteellisis-
sa osuuksissa vuodesta 1963 vuoteen 1980.

Laskukaava on seuraava

Alue 1 - Alue 1

toimiala X1 vuosi 1963 toimiala X1 vuosi 1980 = M4
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Summary

INTERNATIONAL TRANSFER OF TECHNOLOGY INTO THE INDUSTRIALIZATION PROCESS
OF DEVELOPING COUNTRIES

A diffusion-theoretical analysis

INTRODUCTION

Industrialization is a component of social change, and it involves
both differentiation and tendencies toward uniformity. This concept
pair, introduced by Durkheim and Ténnies, has since the classics of
sociology provided a point of departure for several studies on indus-
trialization and social change and, also, for new theories. Industri-
alization 1s a means of raising the standards of 1iving of the popula-

tion and increase its possibilities for consumption.

The present study is concerned with the industrialization of developing
countries, viewed at, particularly, from the viewpoint of the inter-
national transfer of technology. By technology is here meant the
knowledge and skills, as well as the machinery and equipment, necessary
for producing manufactures. Technology is thus a means of combining
primary inputs in order to produce final products. Technology may
appear in the following forms: machinery and equipment, persons and
information in 1ts various forms. Transfer of technology simply means

a transfer of those skills or machines that are necessary to produce

manufactures.
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Transfer of technology has become subject to extensive international
discussion initially as a process between East and West. In the present
study, mainly the countries outside the OECD and CMEA are regarded

as developing countries. The chief emphasis is on the examination of
the transfer of technology between the OECD countries and developing

countries.

The study of the transfer of technology 1s inter-disciplinary in
nature, and several disciplines have standpoints and areas of study of
their own. Finnish research on the transfer of technology has been
rather 1imited in scope and has consisted mainly of studies submitted

as parts of the requirements for university degrees.

The Problem

The basic problem in this study is to apply sociological theory at the
level of the international system, and the objective is to use this

theory as an instrument. The social sciences are concerned with several
different levels, and their significance was discussed particularly in
the 1960s. The levels influence one another, but how, and how strongly,

are questions to which answers are sought.

The present study is confined to the theory of the diffusion of inno-
vation. This is a theory of social change, and it i1s one of regional
spread and psychological acceptance. The present study is thus con-

cerned with macrosociology.

The study will deal with the spread of innovations, i.e., technology,

in a directed and 1imited fashion, from industrial countries to the
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industrialization process of developing countries. The study witll

focus on the supplier's standpoint.

The study deals with multinational enterprises only from the point of
view of the transfer of technology. The transfer of neither military
nor agricultural technology will be considered. Thus, only the trans-

fer of the technology necessary in industry is dealt with.

The study i1s not based mainly on primary data gathered for the pur-
pose. Studies and analyses conducted by international organizations

are used, among others, as sources.

The social sciences have even excessively examined details. Here, a
totality i1s aimed at, the parts of which will be considered only as
thoroughly as i1s necessary from the standpoint of the whole. The goal
is to create a framework in which the fields of industrialization and

the transfer of technology are combined.

THE THEORY OF THE DIFFUSION OF INNOVATION

On Innovations

The diffusion of things, objects and customs has been studied for a
long time, for the classics of cultural anthropology already examined
them and tried to reconstruct the movements and encounters of cul-
tures. Factors entering a community from the outside are often the ul-
timate causes of social change. Something that is new for the reci-
pient 1s regarded as an innovation. It has perhaps been developed much

earlier, but the recipient meets 1t for the first time.
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The basic model of the spread of an innovation is, on the one hand,
stepwise diffusion, in which case the novelty spreads from a big to a
small centre; and, on the other hand, the so-called s-curve of diffu-
sion. Diffusion i1s at first slow but accelerates after some time and
later decelerates again, before the point of saturation. A novelty

spreads regionally, but 1t is accepted psychologically.

The structural factors of sociological diffusion theory are supplier,
innovation, channel, time, social system and, finally, recipient and
the change brought about by the novelty. In the theory proposed by

Rogers and Shoemaker, the emphasis is on the psychological area.

It has been established long ago that a material innovation 1s ac-
cepted more easily than a non-material one. The general properties of
an innovation that becomes accepted are: relative advantage, compatability,

complexity, trialability and observability.

Adoption of an innovation

Theories supplementary to one another have been advanced concerning
the acceptance of innovations. The theory of random selection has
found 1ittle support. A second theory, already presented by Veblen, is
the so-called trickle-down theory. The upper class initially adopts a
novelty, and the lower classes follow suit. Dripping down is also a
significant aspect in the international transfer of technology, in
which states have sequences of their own. A third theory rests on the
opinion leadership; information is transferred in two stages, via
opinion leaders. A change agent is also involved whose task is to

persuade people, often an influential, to accept the novelty.
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The personal characteristics of those who adopt the innovation,

their socioeconomic status, personality and, finally, communication
behaviour, have a bearing on how rapidly the innovation is accepted or
rejected. In the transfer of technology, the decision is often author-
itative, in which case the higher level in the organization chooses
the technology and those on the lower levels are informed about it.

The process reducible, however, to individual-level adoption.

In the decision making process concerning innovation presented by
Rogers and Shoemaker, the elements of innovation are the preconditions
of acceptance, the decision process itself and, finally, the conse-
quences. The process in which innovation is accepted comprises know-

ledge, persuation, decision and, finally, confirmation.

The transfer of technology i1s analogous to the diffusion process of
innovation. Technology is transferred via some channel, once the
recipient has chosen and made a decision on what he wants. The trans-

fer of technology results in industrialization.

SUPPLIERS OF TECHNOLOGY

In the transfer of technology, the supplier and the recipient have
often been contrasted with each other. The capacity of the industri-
alized countries and firms to produce and hand over technology rests
on the funds channelled to and invested in research and development.
Technology is largely owned by firms and it has the character of a

commodity.
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The transfer of technology involves several supplier levels. Govern-
ments may participate in transfer, either by promoting or restricting
it. For big countries, the transfer policy is a component of their
foreign policy and strategic defence policy. The general motives for
transferring technology have shifted from military toward commercial
and economic ones. In the case of small nations, the transfer policy
of technology forms part of the activities of firms. The transfer of
technology may be opposed in the name of general national interests,
if it is considered 1iable to reduce employment opportunities and

income at home.

A firm's motive for transfer of technology are based on its normal,
continued business operations and their safeguarding. Its component
factors are based on markets, raw materials, input prices and expan-

sion of operations.

Considered from the standpoint of industrialization and the firm,
technology does not form a whole but consists of a basic technology,
which i1s familiar to all firms representing the same field. The
technology of the system - specific separates the firm from 1ts com-
petitors, and 1t is often possible to shelter it legally, by means of
patents or trade marks. Finally, there is the firm - specific
technology, which cannot be legally protected. Its transfer 1is

difficult, and often it can only be effected through subsidiaries.

Participation in international trade and the development of technology
have led to new theory formation, additional to the old theories of
foreign trade. The appearance of the product-cycle theory developed by

Vernon and Hirsch has to be considered significant. It is a theory of
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production, trade, consumption and the location of production. Al-
though the world economy has changed somewhat since the 1960s, the
product cycle theory is sti11 useful in explaining shifts in produc-
tion.

When a product developed and produced by a firm has become mature - a
standard product, that is - so that the technology input no longer has
so important a meaning in its production as during the initial phase,
the firm has to consider the situation. The alternatives may be either
to end the production entirely or to shift it elsewhere. A products
may be developed or protected against imports from the outside. The
firm may either invest or sell its technology abroad. It has been
found in the United States that the age of technologies transferred to
industrial countries through investments 1s about six years, whereas
the age of technologies transferred to developing countries is some
ten years. If transfer takes place through licensing or joint-ven-

tures, the age of the technology 15 close to 13 years.

According to the product cycle theory, those branches of production
are suitable for developing countries whose products are standardized
and where there 1s price competition. Production is also frequently
capital-intensive and it makes use of domestic natural resources. Iron
industry, oi1 refining and consumer goods industries are quoted as

examples.

A shift in production raises problems to the suppliers of technology.
New producers' products will be met on their own markets and competi-
tion will intensify in export markets. This so-called boumerang pheno-

menon i1s of recent origin, but 1ts importance 1s constantly increasing.
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The Price of Technology

Technology has no general uniform price, but it is determined by the

parites' negotiating positions, for the buyer and seller do not always
even know what is the price of the technology subject to transfer. It
has generally been noted that the price of the technology input is, in
industrial projects undertaken in developing countries, about a fifth.
A crucial contention of the developing countries is that technology is
too expensive. The price of conventional technology is lower than that
of high technology. The number of suppliers of technology is constant-

1y increasing, and this tends to reduce the price.

Developing countries' technology costs may also be considered by
asking what would the price of technology be if they developed it
themselves. This has led the developing countries to an akward situa-
tion: they ought to practise development work themselves, but it would
be expensive, and technology could be acquired from abroad at a rela-
tively low price. The development of a technology of its own is a
necessity, however, if a country wants to get industrialized and

acquire a more independent position than previously.

THE INTERNATIONAL SYSTEM OF THE TRANSFER OF TECHNOLOGY

The Models of Transfer

The transfer of technology is affected by action, and agreements of
governments and international politics. There are three basic levels
in the transfer of technology. First, there is the global level, which

1s made up of the international administrative systems and their
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actions. Secondly, there is the macro-level, which is an inter-country
level. Thirdly, there is the micro-level, at which the actual agree-
ments on the transfer of technology are concluded and at which firms

are operating.

The global--level transfer of technology can theoretically be analysed
by means of models. These include, 1.a., a single-centred model and a
feudal model. In these models, there are a few nuclear countries which
are generating technology and which hand 1t over to others. Another
group consists of countries which buy and sell technology and a third
group of countries which are recipients of technology. In the single-
centred model, the direction of the spread of technology is not deter-
mined in advance. In the feudal model the decisive elements are depen-
dency and submission relationships. In it, the buyers and sellers have

been chosen for each other in advance.

If machinery and equipment are regarded as technology, exports of
technology in the world are concentrated in a few big countries, but

new suppliers are constantly emerging.

The general model of the transfer of technology involves the suppliers
and recipients and the diffusion of innovations between these. The
model Tinks the transfer of technology with industrialization and its
goals. It further involves effects of industrialization, brought about

by the transferred technology and industrialization.
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The Channels of Transfer

In the transfer of technology, the channels of general technology and
those of controlled technology can be distinguished. A technology is
general if it can be obtained almost without costs and if decisions
concerning it are made only by the recipient. A controlled transfer of
technology always leads to costs and is accurately defined. Decisions
concerning the transfer of controlled technology are made both by sup-

pliers and recipients.

The transfer of technology can be either horizontal or vertical. The
former kind of transfer is regional; technology is transferred from
one place to another. The phrase "to use" can be applied to 1t. A
vertical transfer is involved when technology shifts from science to
production or when it i1s employed to solve other problems than the

original ones. The term "to master" can be applied here.

Emigration has been one of the most important forms of general trans-
fer, the other forms including scientific periodicals, conferences and
studies abroad. The controlled forms comprise the sale of machinery
and equipment, of patents and information and the delivery of complex
wholes. Direct investments and jointly owned enterprises are becoming
the most important forms of transfer of controlled technology.
However, in international discussion, the questions associated with

patents and licenses have predominated.

The types of transfer differ according to the one that transfers
technology. The Japanese transfer technology to the lower level and

Americans to the upper level of the foreign organization. The Euro-
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peans, finally, transfer it to the middle Tevel. The Japanese model 1is
perhaps the most efficient in transferring conventional basic techno-
logies, since in it the recipient is shown concretely how the techno-

logy 1s to be used.

It is almost impossible to measure quantitatively and compare the ef-
ficiency of the various channels of technology transfer. Their effi-
ciency can be considered in terms of the extent of the objects trans-
ferred and the time required for transfer. Quick channels for limited
objects are, 1.a., direct investments. If the object is well defined
and much time is available, use can be made of 1licensing and training.
Large projects, if it is desirable to put them quickly in use, need
experts; if large projects will be put slowly to use, on the other

hand, scientific-technical cooperation is needed.

INDUSTRIALIZATION AND CHANGE

Strategies

In industrialization, a few general strategies stand out. The inwards-
directed model rests on the regulation of imports and their replace-
ment by the country's own production. Development in Latin America
rests on this. The model is not free from problems, since it is based
on imported technology and the products have often been luxuries.
Employment has not increased to the expected extent and the protection

of the home market has increased inefficiency in production.

A point of departure in the model based on exports has been furnished

by the country's indigenous natural resources and their use in produc-
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tion. On the other hand, 1ight industries have been created exclusive-
1y for the export markets. This model is being applied in Asia, and at
least thus far the results regarding growth have been quite con-

vincing. In this model, too, foreign technology is needed.

Industrialization in the developing countries is concentrated, as
almost 70 per cent of the developing countries' total industrial out-
put is accounted for by the biggest ten industrialized developing
countries. Few new countries have been included in this group during
the past twenty years. Today, the countries where industrialization is
only beginning can increasingly seldom resort to a pure outwards-di-
rected or a pure inwards-directed model. They have to find new models

which stress internal development and export markets.

The Choice of Technology

The choice of technology is analogous to the adoptation of innovation,
and this choice itself is critical for the entire process of indus-
trialization. What is concerned is, first, to get information on the
existing technologies and, then, to transfer the chosen technology
where it will be applied. The choice of technology 1s related to the
products that one wants to produce and only secondarily to the produc-

tive technology.

When the suitability of a technology to developing countries has been
criticized, the difficulty of the choice and the errors made thereby
have not always been distinguished from the existing technology. The

first phase of the decision-making process consists in securing infor-
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mation, the second stage comprising its analysis. The next phase con-
sists of the decision itself and the choice of technology. This ought
to be adjusted to the choice criteria involved in the general model of

transfer and the goals of industrialization.

The choice of technology has often been dealt with as a relationship
between labour and capital. It may not be fruitful just to estimate

the production function, because other factors are also involved.

These include, e.g., the means of supporting production and the regu-
lation of the markets. These may distort the relationships between fac-

tor prices.

It cannot be shown generally that multinational companies would inva-
riably and systematically have chosen too capital-intensive technolo-
gies. They often operate in fields which are even inherently capital-

intensive.

The concept of adjusted technology, which is between modern and old
technologies, has been introduced in international discussion. The
slogan "small 1s beautiful" 1is often appropriate in cases where the

products need not compete on the world market.

What is concerned 1s to choose correctly the price relationships of
the factors of production and the technology. The choice and suitabil-
ity of technology depend on the circumstances and the targets one

wants to achieve.
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Change is Society

According to Bell, the change in communities can be considered to
comprise three phases: preindustrial, industrial and postindustrial.
Industrialization is an extensive process and it affects the community
as a whole. It can be dealt with as modernization, designed to achieve
the targets set. Communities do not go through similar processes
everywhere; on the contrary, it 1s also possible to develop otherwise

than others.

Certain basic characteristics are necessary for industrialization.
These include a stable political system and situation, some kind of
market system, domestic or imported know-how and labour mobility.
Industrialization does not prerequire any given kind of political sys-

tem.

Industrialization is also related to values, institutions, organiza-
tions, motivations, entrepreneurship and tradition. The changes in
these are qualitative, whereas the achieved growth is quantitative.
Industrialization and general development are linked with technologi-

cal change, science and a general change in values.

ON THE REGULATION OF THE TRANSFER OF TECHNOLOGY

Dependence of technology

Development in Latin America and the studies made there on patents have
led to the concept of dependence. The dependence theories are not uni-

form; on the contrary, several such theories have been presented. On
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the one hand, there are Galtung's theories based on structural imperi-

alism and, on the other hand, Rostow's underdevelopment theories.

The aggregative nature of the dependence theories is their weakness.
The suppliers of technology - mainly the OECD countries - are seen as
an integral whole. States actually seldom offer tehcnology. Technology
is supplied by firms, which are competing with one another. On the
other hand, technology has been seen as a single whole. Technology
must, however, be disaggregated, and the bulk of i1t is freely avail-

able, but the costs of transfer always exist.

If those who offer technology and technology itself are disagregated
into parts, into the units and forms in which it i1s actually transfer-
red, dependence is different from what it has been considered to be
1ike according to the dependence theories. The dependence concept 1is
the developing countries trump in international consultations and

negotiations.

On the Regulation of Transfer

For the regulation of the transfer of technology a few old we])—estéb-
1ished systems exist. Early in the 1970s, attempts were begun to frame
a set of rules of conduct for the transfer of technology. No code for
the transfer of technology has become into being as yet, and the dif-
ficulties in formulating such are great. The same also applies to the

reform of the WIPO, advocated by the developing countries.
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The creation of international systems for the regulation and adminis-
tration of technology is difficult and slow. Some developing countries
have begun to regulate the import of technology. Regulation has
already been practised for a long time by India and some Latin Ameri-
can countries. The experiences have not been exclusively favourable,
because excessively strict regulation has slowed down the inflow of
technology to the country. It has generally been noted that, after the
1mpor£at1on of technology to the country was begun, the price of
technology has fallen, the contract periods have grown shorter and the
terms have been more advantageous to the recipient than they were

before regulation.

One pfob]em complicating the arrangement of an international regula-
tion of the transfer of technology 1s the fact that its transfer takes
place on various levels. The transfer proper takes place on the micro-
level and new operations are coming into being constantly there. The
macro-level obtains 1ts information from the micro-level, but there
are lags in the communication of this information. When information
originating from the transfer systems reaches the global level, the
lag relative to the actual state of affairs has already grown markedly
lTong. Thus, the international system is lagging behind the processes
in the field where transfer is actually implemented. The creation of
administrative systems takes time and 1s difficult, because those par-
ticipating in it have objectives of their own, which are hard to fit

in with one another.
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