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ABSTRACT

The international transfer of technology is increasingly seen as a
major element in econamic development for both the develaoped and less~
developed countries. The thesis examines Japan's postwar economic
development and tHeirole played in that process by imported, foreign
technolégies. The discussion focuses on commercial transfers of technology
and, because of the frequent close connection between technaology transfer
and foreign direct investment, there is considerable discussion of foreign

direct investment in Japan.

The paper is based on an extensive review of existing government and non-
government material in both Japanese and English and on a series of interviews
with Japanese government and business officials involved in postwar transfers.
In addition, three case studies of technology transfers were carried out

and are included as appendices.

'Following an introductory chapter dealing with general issues of technology
transfer and economic development, the postwar Japanese experience is
treated chronologically for the period: 1945-1955 "Japan's Postwar Recovery",
1955-1963 "Structural Transformation", and 1963-1973 "Liberalization and
Internationalization"., The central importance to Japan's postwar development
of the period of "structural transformation", and the technology transfer

which took place during that period, is stressed.

The current status of technology transfer in Japan is alsc discussed and
the present and future importance to Japan of technology exportation and

independent technology development is pointed out.

A concluding chapter outlines major special characteristics of the Japanese

‘postwar experience and suggest what lessons it may hold for others. It is
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argued that the favourable domestic and benign international environments

as well as the large size of the domestic market and a basic antipathy to

foreign direct investment are all special characteristics which strongly
influenced the course of postwar technology transfer to Japan. On the
other hand, a competitive domestic business envirenment, consultation
between government planners and businessmen, selective or discriminatory
development policy, and widespread public support for goals supportive of
technology change are all argued to be aspects of the postwar Japanese

experience which hold important and general lessons for other countries.
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Introduction

This paper deals wifh the dual themes of technology transfer and
Japan's postwar development. The separate themes are both of interest;
technology transfer (TT) as a major means of directing overall technological
change, and postwar Japan as the exemplar for rapid economic growth and as
the first 'non-western' addition to the ranks of the advanced developed

nations.

The themes are, however, interrelated. Technology transfer and ocverall
technological development are primarily of interest because of their
association with economic growth and development. Conversely, Japan's
amazing postwar record of economic growth and development was accompanied
by a massive transfer of industrial technology from other countries to
Japan. While no claim can be made that the discussion here definitively
deals with the guestion of the extent and nature of the relation between
TT and Japan's postwar development, this joint examination of the two

themes shows them to mutually illuminate important aspects of each other.

The discussion is primarily centered on commercial transfers of industrial
technology to postwar Japan. This is partly because of data availability
(official statistics, for example, deal almost solely with such transfers)
and partly because such transfers seem to be most closely related to the
of the relatively explicit nature of such transfers, comparison of the
Japanese experience with those of other countries will likely be easier
if studies, such as this present one, concentrate on examination of

. commercial TT.
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Extensive use is made of official government reports and statistics
which are; generally, far more comprehensive in the case of Japan, because
of official interest in TT during the period, than they are for other
countries. This data is not without its defects and limitations but,
withall, provides‘a depth, breadth, and continuity exceeding any other

available sources.

This official data is supplemented with other Japanese-language material,
relevant non-Japanese sources, and material gathered in the course of
numerous interviews with informants in Japanese government and business.

In addition, a series of three case studies of specific postwar TT were
carried out by the writer and are included here in summary form as

appendices 1., 2., and 3.

The concept 'technology transfer' has taken on a variety of meanings
and, as well, is imbedded in a body of literature encompassing issues of
social change, economic growth, and modernisation of far broader generality
than postwar Japanese development and TT.V Chapter one clarifies the
concept of TT and its relationship to these broader issues. It concludes
with a discussion of the relevance of the postwar Japanese experience as

regards TT and some of these larger issues with which TT is associated.

The subsequent three chépters which deal specifically with the Japanese
postwar experience with TT pose some organizational prablems. 0On the one
hand, the importance of various Japanese social, economic and organizational
features to the overall discussion argue for treatment of the period uﬁder
a series of topical headings relating these. various features to postwar
TT. Dn_the other hand, the actual course of postwar TT seems to be best

treated as a series of chronologically ordered stages or 'periods’.
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The compromise ultimately adopted here treats Japan's postwar TT under
three chronologically ordered headings with chapters two through four
dealing, respectively, with; 1945-1955 'Japan's Postwar Recovery', 1955-1963
'Structufal Transformation', and 1963-1973 'Liberalization and International-
ization'. Within each of these chapters vgfious aspects of the Japanese
social, organizational, and economic environment are developed as the flow
of the narrative necessitates.  On occasion, relevant background material
has been relegated to the 'Notes to the Text' in order to maintain the
continuity and coherence of the main text. Tlke compromise adopted has
ledsto some disproportion in the length of the 'chapters, and, of course,
detracts from whatever incidental merit this paper might have had as an
outline of the Japanese business environment, per se. It is Felt; however,
that there is more than compensating gain in the continuity and coherence

with which the two themes which are the focus of the paper are developed.

Following this, chapter five outlines the current status of TT in Japan
and suggests what will be the trends in the years ahead. The éixth, and last,
chapter, discusses the 'special characteristics' of the Japanese postwar
experdence with TT and the lessons that experience may hold for others.

Finally, some areas for further research are suggested.

A debt of gratitude is owed to the many Japanese in business and govern-—
ment in whose interest, time, and knowledge I indulged myself, if not always
with wisdom, with little restraint. The Japanese Ministry of Education is
to be thanked for their financial support during the period of study in
Japan as is Rikkyo University, in Tokyo, for providing a supportive

academic environment.

A special debt of gratitude is owed, respectively, to Professor S.

Takezawa of Rikkyo and to Professor W. Winiata of the University of British
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Columbia, in Vancouver, for their support and encouragement. Were it not
for their interest and concern, this paper would undoubtedly have been
completed sooner, but, also undoubtedly, would have lacked much of whatever
merit it has. More importantly, the 'doing of it' would have been a far

less instructive and personally rewarding experience.



I. ECONOMIC DEVELOPMENT AND TECHNOLOGY TRANSFER

1., Technology and Social Change

(a) Technolagy

Technology profoundly affects the lives we lead; the amount
and forﬁs of our work and leisure, where we live and the length of our
lives, the content and forms of our education - in short, both the realities
of the world around us and our perceptions of them. To say thié is merely
to echo what has become a common perception of people in the industrialized ...
world of the central role of technology in their lives. What is somewhat
surprising, however, is that some similar perception of the role of
technology was absent in the pre-industrial world. For then too, no less than
now, technology was a major determinant of the lives men led; of whether

they plowed fields or hunted, how they did so and for whom.

Technology, of course, is and was not the only determinant of the lives
men lead. It is, however, technology and mens' percepticns of it which
have in the past two hundred years or soc moved from being perceived, if at
all, as peripheral to the concerns of mankind to being one of the central
concerns. And this is true even where, as in much of the less-developed
world, the basic technologies empioyed are little changed from those of
centuries ago. For, even where modern industrial technologies have had
no impact on the lives people are living, it has had enormous impact
on the lives they aspire to live and on what they perceive to be the

processes which will enable them to do so.

'Technology' can be defined in a multitude of ways but a useful state-

ment, for our purposes, defines technology as: ", . . kKnowledge of a



vector of activities which transforms, with a more or less high degree of
predictability, inputs such as resources, labour, and capital into goods
and services," 1 It should be noted that the 'vector of activities!
referred to both can and, taking the definition in its most generalized
sense, should be interpreted as including not only the more obviously
technical aspects of processes ‘transforming inputs into outputs' but, also,
the social environment in which productive activities take place. It is
perhaps precisely these social implications of technology and the social
changes at once demanded and made possible by technological change which
have made technology a central concern of mankind during the past two

hundred years of rapid change we now recognize as 'industrialization'.

(b) Technological Change

In terms of the above definition of technology, technological
change can be broadly classified into one of two categories. The first
of these, what we will here term 'new-production technology', consists in
awchange to a new vector of activities producing essentially the same
output (goods or services) usually, but not necessarily, from a different
'mix!' of inputs. To the extent that such change economizes on the use of
factor inputs (at existing relative prices) it means that more goods and
services can be obtained from the same amount of inputs. It is a change
of this type which is most commonly referred to as 'technical progress'

2

and which Schumpeter and others ° have identified as a prime source of

economic growth.

The other broad category of technological change we will term 'new product
technology'. 1In this instance, the change involves the use of factor inputs

in the production of new, hitherto nonexistent, goods or services. Such



-3 -

change, of course, invariably involves a new mix of factor inputs or a new
vector of activities, or both. The significance of change of this latter
type is a far more contentious issue - involving, as it does, such disparate
'new products!' as the airplane,_colour television, nuclear weapons, and
vagihal deodorants. Controversy can centre_around the extent to which such
change represents a change in values - as Qpposed to technological progress -
and, in any event, argument(itself tenqs to involve value judgements.,
Additionally, there is the priqr judgement asAto whether, or to what extent,
the change, in fact, involvgs g"new p;oduct'. For, at some level of
abstraction; almost any such ghange can be identified with some prior product
and be viewed as a mere incremental metamorphosis of an existing product_ or
as a new manifestation of a good or service meeting some immutable human E

need.

In fact, of course, technological change seldom falls neatly into one or
the other of these two categqries gnq almost always involves some elements
of both. The value of the two concepts, therefore, lies less in their
taxonomic precision than in their identification of two aspects of all
technological change; the objective, in which change can be measured by some
technical efficiency criterion, and the subjective, in which value judgements
reflecting the social environment of change are inevitably relevant. The
broader significance of this technical-social duality of technological change
is especially evident when we examine the changes associated with the process

of industrialization.
(c) Socio-technical Change and Industrialization

The Industrial Revolution is generaslly dated from 18th Century
England and since then numerous other countries, mainly 'western', have in

varying degrees undergone a process of industrialization. The process has
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by no means been uniform from case to case. In fact, variations in starting
time, initial social and non-social resources, and many incidental ‘'autonomous’
events, among other Factors! have led in various ways to a variety of forms
of 'industrialized country'. It is possible neveftheless, to identify some
major aspects of social»change which have tended to accompany the revolution in

industrial technology wherever it has occurred.

While there have been'mahy attempts tp qgantify the relative importance
and to establish the temporal orqering of these aspects of social change
associated with indus_tria_lizat:_'.on,ﬂ4 »we”will, here, treat them under a
few broad, topioal.hgadings without intending to imply relative importance

or temporal ordering.

Economic organization: AIn“traditignal, subsistence economies the
processes of producticn are 1§rge}y_carried on within the confines of
family—_qp yii;age—based groups in which barter is common and exchange
‘relationships are importantly related to religious or kinship factors.
Industrialization, in contrast torthis, is associated with the évolution
of a differentiated market economy in which money commands the movement
of an increasingly large proportion of goods and services and traditiocnal,
particularistip, exchange relgtionships disappear or are greatly reduced
in relative‘importance.fsvﬁf course, by definition, industrialization means
that the importanqe of manufacturing grows in relation to the primary
industries and, with this,'there is increased urbanization of the population
and further differentiation of work tasks and ingrease‘in the numbers . and

importance of bureaucratic forms of organization.

Politicaluforms: Political change associated with industrialization
parallels changes in the economic sphere. The political system comes to

be separated from its traditional familial, caste or religious contexts and
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takes on an increasingly independent existence. With this, political roles
become; as Almond and Powell put it: ". . . more specialized or more
autonomaus . . . new types of roles are established . . . (and political
action becomes) . . . increasingly ration;l, analytical and empirical. . . 3'6
As a result, the political system becomes increasingly able to extract goods

and services from the society, to regulate bebhaviour in it and to serve

as a symbol of the state as a whole.

Social structure: The reduced economic and political role of the
extended family (or similar particularistic groups) which accompanies
industrialization weakens traditional sanctions and controls on behaviour.
This is reflected, for example, in a tendency for universalistic, rational
considerations to supplant those of nepotism in the hiring practices of
econamic organizations, There 1is, similarly, a tendency to greater
individual and inter-generational economic and sociai mobility as the

particularistic traditional roles and sanctions diminish in impartance.

Ideological change: With (some might say prior to) industrialization
there is usually a shift from a static and fatalistic view of society and
mahkind to a belief in both the potential for and ethicality of change.
Further, there is a tendency for nationalism to replace or subsume
existing religious ideologies and, often, to serve as a means of sanctioning

many of the drastic changes in traditional social forms brought about by

industrialization. 7

Considering the depth and breadth of the social changes associated with
industrialization one might well wonder that it should have occurred at all,
let alone in a variety of geumtries: More than this, one might wonder that

people would intentionally court such drastic social upheaval by seeking
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to set their nations on the path to industrialization. One might wonder,
that is; were it not for the fact that the small proportion of mankind which
has managed to industrialize is almost universally deemed to live better,
fulle:; and less brutish lives than their brethren in the non-industrialized
world. It is precisely that fact which has made industrialization not a
social trauma to be avoided but, rather, a goal for most of humanity and

the most successful ideology of modern. or perhaps of all, times.

2. Technology and Development

(a) The Ideology of Industrialization

It has now long since been demonstrated that the complex of
socio-technological change we term 'industrialization' has the capacity to
improve the lot of man. It has only recently, and then only in the most
industrialized countries, become evident that there can alsc be excessively
high social and environmental costs associated with industrialization under
certain conditions. Even where these costs have become apparent however,
the impulse, with a few exceptions, is not to seek a return to the pre-
industrial or less-industrialized condition but, rather, to adjust the
form of industrialization - perhaps through further innovation - so that
the same or a higher level of industrial or "post-industrial" society can
be maintained at a more acceptable level of social and environmental costs.

This same tendency to view industrial technology - extant or as yet
unknown - as the panacea for the ills of mankind is perhaps even more
evident in the less- or non-industrialized countries. Indeed, in these
cquntries, the words ‘'modern’', hdvanceq', and 'developed' have become all
synonymous with industrialization. In these countries-however; unlike the

industrialized countries which are concerned with incremental adjustments
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to the form of their industrialization, industrialization and the change

and adaptation which it implies have yet to occur or have only just begun.

A great.deal Df theqretical and_empiripal effort has gone intoc examination
of the 'industrialization-modernization' process. Most of this effort has
involved analysis of the historical processes of industrialization in the
western; developed nationsB and most of our understanding of industrialization
and its concomitants derives from such analyses. However, in contrast to
these relativély undirected historical processes of industrialization, today
menvin both the developed‘and undeveloped countries consciously seek to,
in the former case, shape the further evolution of their industrialization
and; in the latter case, to initiate and maintain an industrialization process.
In this important sense then, industrialization has ceased to be, if indeed
it eQer was, something that could be viewed as a 'natural process' and
has become both an ideclogy and a strategy for development. This is most
cleariy evident in the less-developed countries which face the difficult

task ofi'trying to reshape what has, in the past, seemed to be an evolutionary

process into a directed, revolutionary transformation of their societies.

(b} Government, the 'Private Sector', and Technological Change

Regardless of political persuasion; socialist, communist, or
capitalist; industrialization or further industrial development has become a
centralj goal of governments everywhefe. Moreover; the political impli-
cations (in the non-doctrinaire sense) of industrialization, and the change
and conflict it implies, bear no simple relationship to political categor-
izations based simply on the ownership of the means of production. The
challenge to traditional values and.institutions implicit in industrialization

extends far beyond the economic sphere and to some degree or another can

touch on all that comprises a culture. In reflection of this, there remain
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considerable differences among existing industrialized countries and one
can expect further 'variants' toc appear as the presently underdeveloped
countriés, representing a broader cultural spectrum than the pre-industrial

west, achieve their industrialization.

But, regardless of the cultural setting or the political doctrine
which prevails it is clear that successful industrialization is dependent
upon both the government (leadership) and the private elements (masses) in
a society. While both elements need not be positively committed to
industrialization and change at least one must be so committed (most often
the leadership) while the other is at least more or less amenable or

positively responsive to the process.

The role of government may extend to the detailed planning and admin-
istration of industrialization or Maytxaconfined to a passive responsiveness
to private sector initiatives (and it is here that doctrinaire political
ideologies can play a major role). But, almost invariably, the government
serves as a source of national sanction for much of the more traumatic
change associated with industrialization. The 'national interest' is
invoked - with varying degrees of success - as a Jjustification for the
resolution of the internal conflicts and the passing of traditional values

and institutions which accompany industrialization.

Even where, as in much of the less-developed world today,. there is a
strong governmental commitment‘to and central planning for industrialization,
the importance that there be motivation for change supportive of indus-
trialization among the masses of society is evident. This need not; of
course, be perceived by the masses as a motivation related to the
industrialization process. It may, at root, be as diffuse and personal a

motivation as the desire for personal advancement. 10 Of course, the mere
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prospect of a 'better life' can provide such motivation but - and this is a
crucial paoint -~ it must be a motivation sufficiently strong as to overcome
man's inherént conservative nature. As W. E. Moore has put it:
Given the option, or even the knowledge of alternatives existing
elsewhere, . . . most people in most places prefer food to hunger,
health to sickness, physical comfort to suffering and life to death.
Whether they also prefer work to " eisure", urban agglomeration to
v111age 1ife, close temporal synchronization to the uneven pace of
traditional production is more doubtful, and it is at this level
that problems arise in the process of development and industrialization.
Even where conditions in the government and private sector are favourable
for industrialization there remains, of course, the further requirement of
industrial technology or the means of acquiring it. In the developed nations
this requirement is met both by a domestic innovative capability and by
acgquisition ?rom other developed countries. In the less-develbped countries,
however, there is, most often, neither the capability nor the necessity to

develop technologies domestically as these can be acgquired on one basis or

another by means of transfer from more developed oountries.12

3. The Role of Technology Transfer

(a) varieties of Technology Transfer (TT)
As the term 'technology transfer' (hereinafter, 'TT') is used
with a variety of meanings, it will be useful to clarify the sense in which

we will use the term here.

First, a useful distinction can be made between 'vertical' and ‘horizontal!
transfers. Vertical TT refers to the process of moving from basic scientific
knowledge to a new product or production process. This need not take place
within a single organization (or country, for that matter). It is,in essence,
a process of relating abstract knowledge to human needs first, conceptually
(as in applications research) and, second, in practice (as in the manufacture

of a new product or start-up of a new production process).
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In contrast to this, horizontal TT can be viewed as the transfer of an
existing technology meeting specific needs in one environment to another
environment - in order to meef identical or similar needs. Transfers from
one company; industry, or country to another would all be examples of
horizontal TT. The last of these, TT across national boundaries, is the
particular sub-type of TT of concern to us here - international transfer
of technology. Hereinafter, unless otherwise indicated, 'TT' will signify

such international transfer of technology.

A second, or further, distinction is often made between TT to developed
and to less-developed countries. Though the conceptual reasons for making
the distinctionlare often not made explicit, in most cases it corresponds with
the view that, in the case of the developed countries, TT is largely a
matter of economic or technical factors (eg. market size, levels of income,
trénspcrtation costs, sources of supply, etc.) while, in the case of the
less-developed country, it is much more profoundly affected by ‘non-economict

or social factors (eg. levels of education, values, social structure, etc.).

In a sense, then, this further distinction can be viewed as being between
international TT across national boundaries and TT across cultural boundaries -
with an implicit dichotomy between the cultural forms 'modern, industrialized!'

and 'other'. 13

While the distinction is obviously a simplification which
cbscures a great deal of variety within both categories it does accord in

a broad, intuitive, sense with reality and we, here, will also adopt this

distinction where it seems appropriate.

Finally, a series of further conceptual distinctions can be made as
regards the form in which technology is transferred. Technology can be
transferred by international movements of ideas, people, literature, etc.,

and the actual TT may or may not be the primary, explicit purpose of the
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activity. The intefnational transfer of products - especially producer's
goods and the information required to use them - can also be a transfer

of technoclogy. fhe purposive international transfer of technology is, however,
most often associated with commercial ventures - with the main alternative
forms being Foreigﬁ direct investment (FDI) and licensing. This is not to

say that such transfers are, in sum, more important than (Dr, even, always
clearly distinct from) other forms of TT. In fact, such commercial transfers
themselves usually involve movement of ideas, people, products and written
documentétion as a necessary part of carrying out the TT. It is true, however,
that the concrete, delimited, and contractual nature of such purposive,
commercial, transfers makes them both more evident and more amenable to
examination than are ofher forms of TT. Moreover, they tend to be more
*controllable' than othér forms of TT and thus of greater interest to persons
with either an academic or concrete,;applied, interest in TT. In

reflection of this, most discussion of TT - including this present one -

focuses on such purposive, commercial, transfers of technology.

(b) Technology Transfer as a Process
A great deal has been written, largely by economists, about the
broader subject of technological change because of its association with
economic growth. 14 Comparatively little in the way of theoretical models
has been developed for that sub-species of technological change which is
implicit in TT. There are, however, two models drawn from international
trade theory which have found some application in discussions of TT and

which deserve brief mention here.

First, there is what we might term a ‘dynamic comparative advantage model’
of TT. The (static) comparative advantage trade theory leads to the

conclusion that nations will tend to specialize in the production of those
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things in which their relative efficiency (vis—é—vis other nations) is
greatest and to exchange some portion of that production for goods for

which other nations possess a comparative advantage in production. There

is; however, much evidence that comparative advantages are not, in fact,
static over the longer term and, as comparative advantages change, production
of various goods tends to shift from one country to another. This shifting
of production iﬁplies that a transfer of pro&uction technology may take
place, andin this sense the trade theory suggests a model of TT as a process.
Unfortunately,. models of this sort seldbm provide much insight into the
factors which lead toc a change in comparative advantage and,. thus, tend to
beg crucial guestions as to the primal causes of such TT. Nevertheless,
something like the process suggested seems to account for some types of TT.
Perhaps the classical example would be the rEpefitive transfer of the

textile industry and its technology to successive areas of lower-cost labour,

The second model, the 'product life-cyecle model', is closely associated
with Raymond Vernon and his associates at Harvard. 15 As vernon puts it,
the proauct. life-cycle approach: ". . . puts less emphasis upon comparative
cost doctrine and more upon the timing of innovation, the effects of scale
economies and the roles of ignorance and uncertainty in influencing trade
patterns.” 16 This approach takes the view that innovation - im. the sense
of the actual application of a new production technology or the production

of a new product - is not a random event., The potential for an innovation
is likely to be first appreciated by an entreprensur in or of the major
potential market for the innovation. Though the approach need not be
limited to innovations originating in the USA it is conventional to use
the U5 case in discussing the model. In the US case, market characteristics

(eg. affluence) and relative factor costs (eg. high-cost labour) tend tao
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generate the recognition of opportunities for labour-conserving and high-

income consumers' goods innovations.,

The model further argues that the initial production of these goods, also,
will take place in the US - despite the fact that the inputs and costs
associated with the initial production process might argue for production
overseas for export to the US market. This will be so, the model argues,
because; on the one hand, the unstandardized and evolQing form of the new
product requires prompt feedback from and response to market preferences
as they are revealed and, on the other hand, the firm, typically, faces
a relatively price-inelastic demand curve since such new products usually
are something of a '"luxury item' initially and in any.event are difficult
for the consumer to compare on the basis of price. This inelasticity of
demand reduces the pressures to seek out the lowest-cost location for
production. As the product becomes standardized and the domestic and
export markets expand however, the balance of incentives shifts so that
either foreign producers or foreign subsidiaries of the US innovators
are established to meet foreign, and then US domestic demand (see figure 1

on page 14).

Thus, the product life-cycle approach also provides a model for TT with
the transfer of a production technology being a function of its own degree
of stendardization and of local market conditicns in the recipient nation.
This model; like the comparative advantage model, does not address itself
to some fundamental questions - in this latter case, for example, to the
primal causes of changes in non-US markets which create the conditions
necessary for TT to them. Nevertheless, this madel, too, seems to account
for some types of TT - particularly -TT of production technologies for many

of the consumer durables goods.
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Both of the models discussed, however, share two characteristics which
limit their value as models of TT. In the first instance, they do not
begin to encompass more than a small part of the total complexity which
inheres in issues of society and technology and, thus, in thé issﬁe of TT.
On this point; the product life-cycle model is probably the more satisfactory
of the two. In the second instance, both models conceptualize TT as a more
or less 'natural' process, that is, as a process arising from existing
environmental realities. This, of course, has (an intended) value in
seeking the, or some of the, underlying environmental factors- which favour
TT. 1In fact, however, TT (along with industrialization, itself) has becaome
one of the means consciously used by nations everywhere - often in éEite of
underlying realities inimical to the TT - to further extend or to initiate

and maintain their industr'ializaticm.1‘7

(c) Technology Transfer as Directed Change
In both developed and less-developed countries nations seek

to shape their own destinies. In both cases technology plays an important
role in national development policies which incorporate various laws,
regulations, and incentives related to technological development. It is
a fact that the bulk of modern industrial technology is possessed by a
few developed nations and, of them,the US is by far the best endowed. 18
One study of 110 significant postwar innovations found that 606 of them were
first commercially exploited in the USA. 19 pespite this; US dominance
of world trade in manufactures has not increased but has, in fact, decreased

/

in the 'science-intensive' manufactures, as a result of TT

20

somewhat, even
to the other developed countries.

Among the developed countries at least, TT has been a fairly efficient

- 21
activity. In the less-developed countries, however, TT has been
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complicated considerably by problems of 'social engineering' - such as those
alluded to earlier (see pp. 4-6). 22 Increasingly of recent years, however,
both developed and less-developed countries have concerned themselves not
Jjust with whether TT takes place but alsoc with the form in which it takes
place. While there are those who argue that the foreign direct investment
form of TT may be the most efficient Formxzs or even that in certain cases
it may be necessary,24 there is a contrary tendency for governments,
increasingly, to encourage other forms of TT not involving foreign direct
investment. This is, primarily, not a reflection of the technical efficacy
or ineffecacy of the FDI mode of TT but, rather, of its association; real
or imagined, with 'economic imperialism' and of the diminished sense of
control engendered in governments and nations by the presence of foreign

. . s e 25
companies or their subsidiaries.

As a consequence, governments are increasingly seeking, in their efforts
at directed change of their societies, to ensure not only that appropriate
technologies are transferred at the right time but also that they are
transferred in a form which impinges as little as possible on feelings of
national sovereignity and independence. In practical terms, this has been
evidenced by a preference for TT which involves, not foreign direct invest-
ment, but the licensing of indigenous companies to use foreign-developed
technologies. There has also been a parallel tendency, at least in the
advanced developed nations, to try to encourage the developemnt of the

indigenous capacity for technological innovation.

4. The Relevance of the Postwar Japanese Experience

Much has been written of the postwar Japanese "economic miracle",
and understandably so. Not only is Japan the most recent addition to the

ranks of the developed (some would say affluent) nations, but it is also
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the first of the "non-western" nations to unequivocally reach that stage

of development. As such, present day Japan has come to serve as an oft-

used point of reference or "test case"’ for assessing the generality of
theories and hypotheses as to the concomitants of the advanced industrial
state. Similarly, - the Japanese process of modernization and industrialization

is examined for the clues it may provide regarding that process.in general.

In either case; however, the importance of developments prior to World
War Two guickly becomes apparent.. As regards the Japanese adaptation to
industrialization, there is continuing debate as to exactly when this can
be said to have begun but, in any case, there is general agreement that it
began at léast as early as the late Ninsteenth Century. Indeed, recent
scholarship stresses the importance of social and economic developments
during the period of self-imposed international isclation in the Tokugawa
era (1600-1868) faor the subsequent, and more obvious,.process of modernization/

industrialization.

Similarly, the importance of the importation of foreign technology to
Japanese development is not of recent origin. Such technology transfers
have had major impact since at least as early as the Seventh Century wave
of T'ang Chinese influences which swept through Japanese society, irrevocably
(tthgh not immutably) altering it and influencing all subseguent develop-
ment. Moreover, even if we confine ourselves to modern, industrial tech-
nologies we find the beginnings of such TT lie in the late Nineteenth Century

and in some cases preceded the formal reopening of international contacts

in the 1850's,

In short, considered from the broad standpoint of economic development
and technology transfer outlined in the preceeding sections of this chapter,

an examination of the postwar Japanese experience can only be a part of the
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story. The threads of social, ideological, political, .and econdmic change
which trace Japan's modern development do not begin with nor were they.
severed by World War Two. But, granting some fundamental "seamlessness"
to history, ‘there remain persuasive reasons for focussing on the postwar

period.

There is; first, the fact that the use of World War Two as an historical
dividing~ line is more than a convenient convention. It reflects, rather,
a major turningpoint in world political, ideological, and economic groupings
which, in itself, would Jjustify the treatment of the postwar period as a
separate era. This is perhaps particularly true in the case of Japan which,
as a result of World War Two, was for the first time in its history occupied
by a foreign power and, moreover, by a power intent on effecting a fundamental

transformation of Japanese society.

A second reason for focussing on the postwar period relates to the very
drama and rapidity of Japan's pastwar development which also tends to
distinguish it from the prewar period. In part, of course this drama and
rapidity are more apparent than real. The state of devastation and poverty
from which Japan's postwar development began creates an artificial
apﬁearance of foreshortened, rapid, develoﬁment from extreme poverty to
affluence and obscureé Japan's impressive prewar record of modernization and
development. And < yet, even allowing for the distortions arising from wartime
destruction, Japan's postwar development remains a much more rapid and
dramatic process than that of the prewar period. This is true not only as
regards such gross aggregate indicators of development as GNP but also as
regards structural and gqualitative measures of development. Thus; for all
its considerable industrial’ development, prewar Japan remained a largely

agricultural society with as much as 50% of its employed population engaged



- 19 -

in primary industry as late as 1930. As against this, the percentage of
persons employed in primary industries fell from 486 to 1% in the twenty
years between 1950 and 1970. In fact, if we consider the structure of
Japanese employment in terms of the three categories, primary, secandary,
and tertiary, the primary industry group moved from being the most important
(41%) to being the least important (25k) in the brief ten yeérs from 1955

to 1965 (see table 1.).

Similarly, the content of Japan's prewar industrial output had never
seriously challenged that of the developed western world in the international
marketplace except where Japan's lower labor costs and/or lower quality (thus
lower price) provided economic advantage in some few industries and markets.
Again; the postwar record is startlingly different. Japan's ability to
compete in export markets rapidly shifted from the relatively simple-technology
products of .light industry to complex-technology products of heavy industry in
direct competition with a broad range of the industrial output of the developed

western nations (see table 2.).

This second point suggests, or can be reformulated into, a third reason
for focussing on the postwar pericd. Many non-western (and, for that matter,
western) nations have launched development programmes aimed at attaining
the levels of industrialization common in the western developed nations.,
Many of these, notably including prewar Japan, have made considerable
advances along the path to industrialization. In all too many cases
however, the gap between these countries and the advanced nations has
remained relatively unchanged, or widened. Thus of all the "takeoffs"' in
industrial development,to berrow Rostow's term, postwar Japan is one of the
very few to have arguably "arrived" at a peint of equality with the advanced

western nations. Ta focus on this "arrival process", on, that is, the postwar



Table 1

Trends in Employment by Industry Category: 1920-1970

ategory PRIMARY SECONDARY TERTIARY

Year Emp;;Z§§ons ) Employegersons % Emplgzsgons %
1920 | 14,672,164, 53.82 5,597,905. 20.53 6,463,586, 23.71
1930 14,710,820, 49.67 6,002,032, 20.26 8,836,206, 29.83
1940 | 14,392,482, 44,31 8,442.502, 25.99 9,429,391, 29.03
1950 | 17,208,447, 48.30 7,811,950. 21.93 | 10,568,475. 29.67
1955 16,111,216, 41.04 9,219,905, 23.48 13,928,005. 35.48
1960 | 14,239,420, 32.57 12,761,770. 29.19 | 16,703,590. 38.21

. 1965 11,737,950. 24 .64 15,242,410, 32.00 | 20,622,955. 43.30
1970 | 10,087,190. 19.36 17,705,915, 33.98 | 24,297,675. 46.63

Source: Jinko Mondai Skingikai (Population Council).

Nihon Jinko no DoKo - Seishi Jinko o Mezashite

(Japanese population trends - towards a stable population).

- Japanese - 1974, pp.326-327.
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period, is to focus on a particularly significant stage in the development

process and on the role that TT plays in that stage.

Finally, Japan's postwar transformation to advanced industrial status
was, in fact, accompanied by major technological changes and importations
of foreign technologies and these appear to have been not ingidental but,
rather, fundamental to that transformation. Moreover, while these imported
technologies were increasingly sophisticated, state—of—the—art; techniques
leading to increased Japanese ability to compete with their technology
supplier-competitors in the developed nations, Japan managed to acquire
them without any major penetration of its economy by fareign direct

investment (see table 3 on page 23).

Thus the Japanese postwar experience with TT is of particular interest.

It appears to be perhaps the most dramatic and successful example of TT in

the service of national goals and aspirations in the postwar world. It can
be argued, moreover, to illustrate a critical, and relatively unique, period
in the devélopment process -~ the transition from "developing" to "developed"
status. At the same time, the apparent significance of technological change
in postwar Japan suggests that an examination of the period from the stand-

point of TT can yield useful insights into that period of Japanese history.
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Table 3.
International Comparison of the Share of Enterprises with Foreign
Ownership (E.F.0.'s) in Manufacturing Industry.
% of
Country Year Share of Foreign Parameters
E.F.0's(%) Ownership
'~ Canada 1969 58.1 257+ Sales
Japan 1970 3.0 207+ Sales
Belgium 1968 33.0 n.a. Turnover
Finland 1970 7.0 15%+ Turnover
France 1970 10.0(3) 20%+(a) Turnover
Germany (West) 1970 21.3 507+ Turnover
Netherlands 1971 18.9 1%+ Turnover
- Sweden 1970 | 9.7 . 207+ Turnover
Turkey 1968 7.6 107Z+ Turnover
United Kingdom 1963 9.1 n.a. Sales

Source: 0.E.C.D. Interim Report of the Industry Committee on

International Enterprises, Paris; Publications Centre, 1974, p.6.

Note: (a) estimate
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II JAPAN'S POSTWAR RECOVERY (1945-1955)

1. Japan in Defeat

In the aftermath of World War Two, the Japanese faced an enormous
task of reconstruction. If in the days immediately following surrender
the capital city of Tokyo showed less evidence of destruction than many
European capitals, it was only because the combination of wood construc-
tion and fire-bombing had made the destruction more complete and turned
much of the capital city into a neat, but lifeless, plain of ashes.

Very guickly, of course, makeshift buildings arose out of the waste as
people struggled to establish and maintain a new subsistence for

themselves,

While the majority of the Japanese concerned themselves with the
immediacies of a catch-as-catch-can existence, those few who had the time,
or responsibility, to consider the longer-term issues of postwar recon-
struction were seldom optimistic about Japan's chances of returning to the
status of an advanced industrialized nation. There was much to support

such pessimism.

The loss of the war meant the loss of Japan's major export markets
and sources of supply as the 'Greater East-Asia Co-prosperity Sphere' was
dismantled. The loss of overseas territories was also accompanied by
the repatriation of 6,220,000 overseas Japanese expatriates between
1945 and 1949 - accounting,along with natural increase, for an increase
in population density on the main islands during the same period from
the prewar level of 145.9 to 211.9 per square kilometre. 27 At the same

time, there had been considerable losses of industrial assets through
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bombing and, in the overseas territcories, through confiscation (see table 4

on page 26).

2. The Prewar Legacy

(a) National Ambition and Cohesion

Despite the considerable material and psychic damage suffered
by Japan in its defeat and occupation by an alien army, the nation still
possessed many resources and characteristics favourable to redevelopment.
Perhaps foremost among these was the racial and cultural homogeneity and
sense of nationhood which had played such an important role in Japan's
prewar development. Allied with this was a national, or racial, pride
which from the -earliest days of Meiji set a national goal of equality
with the advanced nations and which goal, in turn, both sanctioned
and imbued with national purpose much of the prewar industrialization of

Japan.

True, this same spirit of nationalism and ambition waé strongly
implicated in the rise of Japanese militaristic imperialism and, ultimately,
in the agony of the Pacific War. It was soon to be evident however that
defeat, for all the disrepute it brought down upon the militaristic leaders
and their policies, did not diminish Japanese national ambition and
fundamental cohesion but, rather, rechanneled it into a non-militaristic
search for, first, recovery to prewar standards and, then, for equality

in standard-of-living, if not in military power, with the advanced countries

of the west.
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_.Japan's World War Two Losses of Assets °
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.. Source: Yamamoto, Noboru

The Modernization of the Economy and Postwar EXpansion

Tokyo, International Assoc1at10n for Educatlonal
Informatlon 1973. p.27.
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(b) Government Initiative

Japan has been politically unified since the 17th Century and
has a long history of strong central government as well as hierarchical
traditions supportive of such centralized government. Since the Meiji
Restoration of 1868, at the latest, one reflection of this has been a
close involvement of government in the planning and implementation of
Japan's industrialization and a high degree of government-business
interaction. This tradition of central government guidance of the economy
was reflected in a competent, and prestigeous, bureaucracy which was to
prove a further asset in Japan's postwar reconstruction and developemnt.
:It is important to note, however, that the effectiveness of central
leadership was not simply a function of prestige, competence, and power
(though, especially in the early postwar period, it possessed an abundance
of these) but alsoc of a tradition and a capacity for consultation and
compromise possessed by both the central political and bureaucratic:

leadership and by leaders in the business world. 28

The initial goal of leadership was to recover Japan's political
sovereignity and economic independence, To this latter end, plans were
formulated to revitalize and modernize the basic industries (eg. steel,
electric power) and to develop an export trade for light manufactures.
In this connection, the technology gap between Japan and the developed
nations of the West was officially recognized as early as: the first
White Paper-- on Science and Technology in 1949. This gap reflected in
part the isolation of Japan in the 1930's and 1940's and in part the

less advanced state of Japan's industrialization,
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(¢) The People

If Japan's industrialization was technically not as advanced
as in the West, its social adaptation to industrialization was well
advanced. Indeed, the disciplines and demands of the militaristic 30's
and the Pacific War on both the military and civilian populatiocn may
have served to further break down traditional attitudes antagonistic
' to industrialism. In terms of overall levels of literacy and education,
Japan already ranked high compared to other countries. The educational
system was of course not immune to the disruptions of wartime but, with
the return of peacetime, Japan was providing by the end of the 1940's
a compulsory, primary education to over 99% éf school-age children (as
had been done since as early as the 1920's) and, of these, well over 40%

were proceeding to high-school studies.

It is true, of course, that the Japanese social adaptation to
industrialization exhibits distinct = differences from the "Western model".
These differences are most remarked upon by foreign observers as regards
the social organization of work. In contrast to the western tendency
to emphasize individuality, emotional neutrality, fundamental equality,
and universalistic performance standards, the Japanese work environment
tends to-emphasize group orientation, emotional commitment, hierarchy
and particularistic performance evaluations. 29 For all that, however,
it has proved to be an extremely viablé form of adaptation to industrialism.
Moreover, in all its essentials it was already a 'fait accompli' by the
1940's. Thus, in terms of the problems of social engineering which

hinder development in much of the world, Japan was well situated at the
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end oF'World|War Two to close the technology gap with the West - given
the opportunity to do so. On this latter point - the opportunities
to be afforded Japan in the postwar era - much depended upon the policies

to be adopted by the Occupation forces.

3. The Occupation, Redevelopment, and Technology Transfer

(a) ®©ccoupation Policies

The occupation authoritias (nominally,Allied, but in fact
American) did not adopt a rapacious attitude towards Japan. Indeed, their
policy objectives of "“demilitarization amd democratization" were probably
as popular as any such externally imposed policies could have been,
Nevertheless, the scope ofproposed reforms was extremely broad and,
specifically, included policies aimed at 'economic democratization and
demilitarization' which, however lofty their objectives, implied a
further, postwar, rending of the Japanese social and economic fabric -

rather than rapid recovery.

The most prominent of these economic policies was aimed at the
dissolution of the 'zaibatsu' - financial combines - and other ‘non-
democratic' concentrations of economic power. The fundamental motivation
for these policies was ideological and aimed at: ". . . transforming a
small number of monopolistic combines into numercus competing units . . .

(to) . . . erect a solid bulwark against the spread of ideclogies or

systems destructive of both free enterprise and political freedom under

democratic capitalism." 30

It was, however, for essentially the same sort of ideological reasons

that many of the more sweeping reforms proposed were never, or only
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superficially carried out. With the victory of the Chinese Communists and
the emergence of the 'cold war' with the USSR, the value of Japan as an
economically viable, non-communist, ally of the US took precedence over
earlier concerns for a more sweeping refeorm of Japanese society. With

this, the emphasis swung towards the encouragement of rapid economic

revival of Japan and the outbreak of the Korean War in 1950 provided dramatic

and immediate support for this.

(b) Demonstration and Linkage Effects

At many levels, the US presence in Occupied Japan (and, to a
lesser extent, in post-occupation Japan as well) had a major impact on
postwar Japanese technolqgical development. Spencer, 31 who has investigated
this aspect of the US military presence, makes & useful distinction between
the unintended or 'demonstration effect' TT and the intended or 'linkage

effect' TT which was related to the US military presence.

By his use of the term 'demonstration effect' Spencer intends: ". . .
demonstration in some general connection with the military. Thus, the
mere presence of foreign military units acts as a stimulant to emulative
behaviour. Individuals see how the foreign individuals do things and capy
them if* they think the foreign way is superior or advantageous in some

sense to them." 3z

In this regard he cites the adoption of eguipment similar to that used
in UGS military facilities by Japanese companies as well as the process of
"reverse engineering" whereby a piece of equipment, introduced to the
,

country in connection with the US military presence, is torn down, ‘analyzed

and copied on the sole initiative of the would-be copier. Information
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regarding such copying tends towards the anecdotal and, as might be expected,
there is little hard, documented, evidence of its extent. Nevertheless,
this pattern of unlicensed, and unintended, TT would seem to have been at

least one characteristic form of TT in the early postwar period.

At a more general 1evei, however, perhaps the most profound 'demonstration
effect' of the US victory over and subseguent occupation of Japan (aside
from its reinforcement of the longstanding Japanese view of the Americans
as people from whom to learn) lay in its direct exposure of the Japanese to
the 'American way of life'. The impact of the US occupation on Japanese
culture can easily be exaggerated. Nevertheless, when one considers the
fact that the Japan of the 1970's resembles, at the level of popular culture’
and consumers' goods, no other country so much as it does the U5, it is
difficult to avoid the conclusion that some of the main origins of Japan's
postwar changes in lifestyles lie in the direct exposure to US lifestyles

during the OGccupation period.

In the context of Spencer's analysis, the 'linkage’ (as opposed to the
‘demonstration') effects of the US military presence refer to activities of the
(military‘intendéd to inauce 10ng—fun effects in the civilian economy.
These could involve TT which was not primary but, rather, incidental to
the activity itself or, alternatively, TT in which the transfer of the
technblogy involved was the actual focus of the activity . In either case
however, such TT was explicitly intended. Incidental TT was associated
with the need to supply and maintain the military presence in Japan, the
Korean War effort, and US military assistance programmes to friendly
countries in the Pacific area. "Special procurements" by the us; largely
in connection with the Korean War, were a major factor in Japan's

economic recovery in the first half of the 1950's. The total value of
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these contracts for the period from June, 1950, to June, 1955, was over

1.6 billion US dollars and covered a wide range of goods and services. 33
Aside from the immediate economip impact on the supplier industries and in
the economy as a whole, these “special procurement" contracts were also the
vehicle for a great deal of such "linkage effect" TT. The forms or channels
of such TT included direct hiring of Japanese personnel (by, say, a U§

supply and repair depot), 'labour contracts' under which a Japanese government
agency arranged for contracts with Japanese companies to supply personnel

to operate a US army facility, as well as the direct placement of procurement
contracts with Japanese firms to manufacture items for the US Armed Forces.
In each case, there was considerable US instruction, training, and monitoring
of Japanese activities in order to enable and to ensure that performance

specifications were met.

The types of technology transferred in this way were various and extended
down to the procurement of daily necessities such as vegetables produced
without the use of night soil. At the level of industrial technoiogy,
Spahcep_ cites the transfer of plywood production techndlogy in order to
meet the construction needs of the US Armed Forces. He suggests that the
present international cﬁmpétitive strength of the Japanese plywood industry

has its origins in this early military-related TT.

'"In contrast to the above TT which was incidental to the primary purpose
of meeting the needs of the US presence in the Pacific, there was alsg
TT which had as its explicit purpose the upgrading of Japan's technological
capabilities. The main vehicle for this latter TT was the Military Assistance
Programme (MAP), under which a vast amount of military-industrial technology
was transferred to Japan. One of the more significant areas of such TT was

military aviation and this provided the first, early impetus to revival of
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the Japanese aircraft industry as well as having 'linkage effects' of its

own among a broad spectrum of related supplier industries. 34

(c) Recovery to Postwar Levels
Aside from the global political and military developments discussed
above which favoured Japan's redevelopment far more than any mere policy of
development aid would have, there were.of course domestic, civilian, measures

which contributed to recovery.

The government's policy stressed the revitalization and modernization of
basic industries - particularly electric power and steel. In both cases,
TT played a major role. Administrative procedures to release foreign
exchange for purposes of acquiring technology were set up upon proclamation
of the Foreign Exchange Control Law (1949) and the Foreign Investment Law
(1950). These regulations and the attitudes brought to bear in enforcing
them will be discussed in more detail in chapter three (see especially
PP . 54—55). Almost as soon as these provisions were set up those companies
in the electrical equipment field with prewar ties to foreign companies
re-established them.35 A measure of the significance of the technological
gap in this area is provided by a comparison of the efficiency rates of two
hydroelectric generating plants opened in 1952. The one which used domestic
technology had a 25.1% efficiency rate, while the other using imported US
generating eguipment achieved 33.0hk efficiency. 36 The construction of
hydroelectric dams, itself, introduced to Japan under technical assistance
agreements with US companies new, large-scale construction project technigues
as well as equipment (eg. power shovels, belt conveyors, dumptrucks, etc.)
many times the capacity of existing Japanese equipment. In this way, even
civilian projects may have had major incidental or seobndary TT effects by

demonstration of US, or other foreign, equipment and technigues in concrete

projects. 37
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In the steel industry there was some delay in implementing effdrts to
rebuild the industry until the pressures of the 'cold war' removed initial
occupation plans to severely limit Japanese capacity in this crucial industry.
The First Steel Industry Rationalization Plan of 1951 mapped out the initial
postwar modernization of the_Japanese steel industry. ‘The programme aimed
to begin a catch-up process with the European and the US industries. In
this regard, the biggest gap was in the area of rolling mill technology and,
as a consequence, the representative TT of the early 1950's was of strip-
mill technology and equipment. In addition, the large-scale introduction.
of Oxygen-process steel production technology began during this period -
1aying the foundations for the subsequent strong world competitive position
of the Japanese industry. General steel industry equipment was also modern—
ized and by around the end of the planning period, in 1955, about 30% of
the thin-plate, open-hearth, and steel tubing manufacturing equipment and
506 of the thick plate and steel-rod equipment had been updated. 38 It is
likely that a great deal of the TT of the period was related to this equipment
renovation programme either directly or indirectly, via the manufacturing
equipment industry.

By 1951 Japanese production had reached the levels of the immediate prewar
period and, by 1954, consumption in both rural and urban areas had regained
prewar levels. With this, tﬁe postwar recovery period could be said to be
at an end. In the course of recovery however, Japan had not merely regained
prewar levels of output and consumption but had also made major, fundamental
progress in strengthening her basic industrial technology and plant. In
this, TT had played a critical role but was, by and large, limited - both
by necessity and design - to existing industries for which recdevelopment

and modernization was deemed basic to economic recovery. As such, it was

only a prelude to the much more sweeping wave of technology transfer which
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" was to follow - touching on a broader range of existing industries; establishing
new major industries, and shaping the massive transformation of the Japanese

industrial structure which began in the latter half of the 195Q0's,
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III STRUCTURAL TRANSFORMATION (1955-1963)

1. The Consumption Revolution

From the perspective of the 1970's it seems as though the
Second World War stands as a divide between two Japanese national concep-
tions of the purposes of technology. If the prewar view can be characterized
as "nmational strength through technology', the postwar view is much closer
to Dupont's old slogan 'better living through chemistry '. This postwar
view of the purpose of technology as being a better way of life for the
individual might best be viewed as a shift in emphasis - and one made
possible, in part, by the postwar guarantee of national security implicit
in the US' nuclear ‘umbrella'. Whatever its Drigins,fhowever, it was a

change of fundamental importance to Japan's postwar development.

The:dnitial period of postwar recovery neither required nor gave
particular expression to this change. The natural and most pressing
goals were to retrieve national sovereignity and some semblance of prewar
standards of living and this, in itself, need not have involved any
fundamental change in viewpoint as regards technology and the role of
the consumer in the society. By 1955 however, 'postwsr recovery' was
at an end and the first glimmerings of the personal consumption boom

began to appear.

With the completion of the postwar recovery process in the mid-1950's,
the view that Japan's growth rate would inevitably slow down from the
high rates that had prevailed since the Korean War was common. The
1956 Economic White Paper also reflected this view but, at the same

time, pointed out where the sources of impetus for future growth would

likely lie. In what was to become something of a catch phrase, the
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White Paper declared 'The postwar era is already over' and went on to point
out that economic growth based on recovery from the war was at an end and
that. subsequent growth would be a.significantly different process. In
particular, it stressed the future importance for economic growth of
consumers' goods and, not unrelated, investment in technological
modernization of the Japanese industrial structure. In the event, this
was to prove a prophetic analysis - as is indicated by table 5 on page

38, showing trends in the diffusion rates for some major consumers ‘

durables,

The origins of this consumption revolution began modestly enough in the
atmosphere of mild prosperity following on completion of postwar recovery.
The initial objects of consumers' attention were primarily household
furnishings beginning with such minor amenities as fluorescent lighting,
radios, chests of drawers, electric fans and sewing machines. This soon
expanded to include a broad variety of consumers durables including many
items new to the Japanese consumer market such as washing machines,
electric rice cookers, and television sets. Aside from the introduction
of many new products, the enormous_size of the emerging consumer market
was in itself a stimulus to industry change. The cost reductions achieved
through enlarged production scale and new technologies are aptly suggested
by that most fepresentative consumer good of the period - television. From
a price level of 180,000 yen in 1954 (about $500 UG, at the then current
exchange rate), television sets were reduced in price to 80,000 yen in
1956 and to 60,000 yen in 1959. 39 such price trends, of course, further

enlarged the market for consumers goods.
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Diffusion of Some Consumer's Durables

(% of surveyed households
cities of over 50,000 populatio

Item Year 1958 | 1960 | 1965 | 1970 | 1974
Black and White Television 15.9 44,7 95.0 90.1 56.2
Colour Television - - - 30.4 87.3
Stereo - - 20.1 36.6 50.4
Transistor Radio - 16.5 55.8 76.0 79.4
Camera 43,1 45.8 64.8 72.1 79.4
Automobile - - 10.5 22.6 37.6
Electric Refrigerator 5.5 10.1 68.7 92.5 97.0
Electric Washing Machine 29.3 40.6 78.1 92.1 97.6
Vacuum Cleaner - 7.7 48.5 75.4 91.5
0il Heater - - 49.9 82.2 89.1
Room Air Conditioner - - 2.6 8.4 15.1
Electric Fan 27.6 34.4 77.3 88.5 94.4
Stainless Steel Kitchen Sink - - 24,2 49.1 71.1
Western Style Clothing Bureau 55.0 58.5 77.3 88.2 (94.3)*
Sewing Machine 66.3 69.5 83.9 84,5 83.7

* 1973

Source: Ando, Yoshio ed.

Kindai Nihon Keizaishi Yoran (A Handbook of Modern Japanese Economic

History) - Japanese - Takyo, Tokyo University Shuppankai, 1975,

p.187.
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2. The Technology Revolution

(a) Changes in Industrial Structure

The ‘'consumption revolution' was, naturally enough, inter-
woven with fundamental changes on the production side. The amazing rates
of growth = beginning around 1955 in both the 'basic industries' - which
had recieved earlier attention - and in many new industries is indicated

in table 6 on page 40.

As discussed earlier, the steel industry had undergone considerable
modernization and expansibn during the early 1950's. The pace of
modernization and expansion was: quicker-.yet during.the second rational-
ization plan period from 1956 tao 1960. The number of hot strip mills
increased from three to seven to rank second only to the US in number
and in efficiency of operation second to none. At the same'time, the
industry expanded its product line into a large variety of new special

steel products.

The electric power industry similarly expanded its capacity and, also
began a fundamental shift away from hydroelectric and towards thermal-
based power generation. Moreover, a shift away from coal and to oil-

fired thermal generation reduced the costs of power generation.

Develapments in the steel and power industries had repercussions for
all of Japanese industry but those in the steel industry had particularly
strong impact in the industrial machinery and shipbuilding industries
as well as over a wide range of consumers goods. Changes in the
electric power industry, in addition to assuring a stable supply of

low-cost energy through conversion to oil-firing (at least until the

1970's!), combined with an increasing level of motorization in Japan



Keizai Tokei Nempo, Showa 49 nen (Economic Statistics Annual, 1974)

-Japanese - Tokyo, 1975

" PP. 227-232.

TRENDS IN OUTPUT OF SOME PRINCIPAL PRODUCTS (1934-1974)
Product |gjectric | Coal Heavy . . |.Crude ElectricEPassenger Steel Polye... |Viscase Synthetic
Power fuel oil | Steel Refrige=|Cars Vessels thylene [Rayon Fabrics
(million |(1000 (1000 (1000 rator (no.) completed (M.T.) Fabrics (1000 mZ)
Year KWn) M.T.) K1.) M.T.) (1000no0) (1000G/T) (1000 m2)
1934 19,799.| 35,925, 225, 3,114, - - 145, - 419,987. -
1935 22,349, 37,762. 329. 3,737. - - 142, - 611,510. -
1940 30,720. | 56,313. 454, 4,522, - 1,479. 307. - 528,135. -
1945 20,982.| 29,879. 100. 898. - - 608. - 5,176. -
1950 39,123, | 38,459, 807, 3,483, 5.] . 1,593. 227. - 331,846, -
1955 54,917.| 42,423, 4,408, 9,408. 31. 20,261. 735. - 647,006, 54,187,
1956 62,652.| 46,555, 5,982.} 11,106. 81. 32,056. 1,759. - 769,823, 90,507,
1958 74,701, | 49,674, 7,938.| 12,118, 415, 50,643. 2,012, - 676,106. 136,647,
1960 101,292, | 51,067. 16,723.} 22,138. 908.] 165,094, 1,759. 41,179, 770,729, 423,886.
1962 122,446. | 54,399, 24,025.] 27,546. 2,671.] 268,784, 2,182, 142,512{ 660,104, 644,511,
1964 154,435, 50,929, 38,865, 39,799. 3,205.] 579,660. 4,079.] 289,385, 421,970.] 1,052,829,
1966 181,723. | 51,347, 53,705.} 47,784. 2,565.} 877,656, 6,396+ 556,383. 382,772, 1,443,063.
1968 227,032, | 46,569. 74,468, 66,893, 3,471.1 2055,821, 8,481 856,623. 399,491, 1,893,075.
1970 288,923. | 39,694, 101,575.] 93,322. 2,631.]3178,708. 9,917./1,304,770. 354,065, 2,746,149,
1972 336,756.| 28,099. 118,702.1 96,900. 3,455 | 4022,289. 12,834.[1,480,225. 264,405} 2,717,931.
1974 - 20,333. 136,763.1117,131. 4,312.] 3931,842, -— 7 11,897,047. 200,862} 2,621,793.
Source: Nihon Ginko, Tokei Kyoku (Bank of Japan, Statistics Department).


file:///Product

- 41 -

to produce a rapid increase in consumption of petroleum products and act as

a spur to modernization and expansion in that industry.

Among the newly developingbindustries, the major growth and diversification
was in the chemical industry. From around 1955; the nature of the industry
began to shift its emphasis from agricultural chemicals to high-polymer
petrochemical products. In 1953 nylon production began - followed, in
1955, by vinylon and, in rapid succession, by polyethylene, polyacrylic,
polypropylene and, concurrently, a wide variety of synthetic fibre-,

rubber-, and resin-based finished goods.

Many, if not most, of these developments in industry implied and were,
in fact, associated with technological change. Moreover, TT was a major

element in this process.

(b) The Role of Technology Transfer

The basic data on numbers of approvals of TT (table 7 on
page 42} over the period 1950-1973 indicate that, in the aggregate, TT
paralleled the general developments in Japanese industry with the major
flow of TT being to the chemical industry and to the various equipment
and machinery industries. Similarly, the dominance of TT from the US
is clear in the data on country of origin (table 8 on page 43}). a0 a
much more dramatic indication of the sudden spurt in TT activity and of
its close relation to the major trends in Japanese industrial activity
is provided, however, by data on the payments made to acquire technology

(see table 9 on page 44).

The yearly payments for technology in the chemical industry were
double the 1954 figure in 1955 and had increased by a factor of ten by

1960. GSomewhat smaller, but still impressive, increases appeared in



- Table 7

by Field of Technology

" Post-war Japénese Technology Importations (1950-1973)
(number of cases approved)

YA A

TOTAL .

Note:

-Gaikoku Gijutsu Donyu Nenji Hokoku, Showa 48 Nendo (Impottation of Foreign Technology Annual Report, 1973)
Tokyo, 1975. pp.34-37 and 42-43.

1. No entry for Class B Petroleum and coal technologies.
2. Excludes petrochemical plant engieering which is included in "Other" category.

Inall{ such T.T.

amounted to only 180 cases.

These, if any, may be included in "Othef category

Y E. A R
Fielf of Technology Type of 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973} 1973
. Techno- ) : :
logy
‘Chemical A 8 23 16 14 21 17 34 27 11 27 64 33 46 71 66 67 97 115 210 189 223 229 202. 199| 2009
B 24 37 41 45 60 49 86 66 59 78 91 100 100 146 156 116 122 153 109 36 94 108 93 86| 2055
Petroleum and Coal A - 1 14 - - 3 5 2 2 5 8 4 3 2 7 1 16 10 26 20 31 47 52 491 308
B(l.) — - ?
Metals and Metal A 12 18 8 3 7 19 10 17 23 23 34 25 42 46 29 77 52 68 79 77 85 100 87| 944
Products B 15 25 35 33 24 42 40 41 37 49 59 51 63 71 42 52 104 101 22 14 20 14 13| 971
General A @ 8 24 3¢ 15 15 15 19 21 - 26 39 65 81 87 201 155 125 173 J6L 253 309 324 419 460 450] 3481
Machi - .
aciinery B 17 19 94 16 & 19 11 7 10 55 54 - 60 140 190 137 182 215 185 239 903 112 99 85 122] 2225
Transportation 2 8 20 6 12 5 6 16 25 15 16 22 31 27 33 60 58 69 78 90 108] 724
Equipment : . . . .
B - = - 5 6 2 1 1 16 8 4 6 3 3 6 17 8 22 39 32| 194
Electrical Machinery A 4 15 21 45 23 17 1629 17 30 101 6k 83 142 79 101 71 109 .195 188 188 226 320 305 2389
d Products . ' :
and Froducts B 5. 11 16 10 3 4 5 2 8 12 11 17 25 27 25 31 37 61 37 41 31 29 631 512
Textiles and A - 4 .5 7 8- 1 14 8 3 7 8 23 15 18 19 14 14 29 49 66 103 105 171 232| 923
T le . ,
extile Products B - - e - 5 - 4 7 & .24 34 43 58 58 82 81 86 90 94 307 91 875
Other A 2 14 12 7 6 S 24 16 9 16 42 56 54 72 106 104 126 129 200 245 315 357 521 501] 2939
B 2 11 9 18 20 .13 14 12 30 41 47 46 81 107 103 57 71 93 86 54 79 87 120 113| 1314 -
A 27 101 142 102 82 71 143 '118 90 153 327 320 328 564 500 472 601 638 1061 1154 1330 1546 1916 1931113717
TOTALS ' ' _ ’ .
B 49 87 110 133 131 113 167 136 152 225 261 281 429 573 541 486 552 657 683 475 438 461 487 519! 8146
A+B 76 188 252 235 213 184 310 254 242 378 588 601 757 1137 1041 958 1153 1295 1744 1629 1768 2007 2403 2450| 21863
Source: Kagaku Gijutsu cho (Science’ and Technology Agency)

LT H



Table 8.

Post-war Japanese Technology Importations (1950-1973)

1
By Country of Origin (Mumber of cases approved) la
. Y E A R _ . TOTAL
Country . - Type of - 11950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 .—1973
Technology ) . i . .
: A 21 74 97 71 58 44 84 61 63 92 200 181 203 355 274 265 329 388 602 598 745 825 1010 988 7634
U.S.A. - -
B E + 136 171 203 261 .212 223 215 288 309 185 181 219 234 269 5806
A - - 8 4 1 2 3. 2 -2 2 2 7- 2 4 6 8 39 10 13 12 12 24 24 25 212
CANADA - -
B C ! 1 2 4 8 . 2 8 3 6 14 6 5 4 5 4 72
UNITED KINGDOM A - 1 3 3 1 3 11 3 2 7 12 16 12 36 49 40 46 - 57 105 108 108 139 154. 175 1091
. B C ~ 11 7 21 36 44 39 67 50 39 33 30 38 48 35 498
WEST GERMANY A - - 12 6 . 5 8 11 7 6 16 45 40 46 64 60 55 66 69 150 146 189 213 " 228 224 1666
B g ? 58 51 99 124 134 88 108 156 140 92 65 56 50 48 1269
FRANCE A - 2. 5 4 1 4 6 4 1 7 5 10 8 25 15 21 33 29 37 62 73 88 150 193 783 .
B v S 17 12 36 49 57 . 45 56 50 53 65 72 76 73 66 727 .
SWEDEN A - 6 5 - 1 1 .1 2 2 3 8 8 [ 6 5 3 5 2 11 20 16 39 43 30 223
’ B T » - 1 5 3 1 6 9 2 3 10 1 3 9 9 72
HOLLAND A - - 1 - - 1 2 18 - 9 7 7 13 15 9 22 16 8 23 44 23 22 33 31 304
B  — 1 2. 3 1 11 6 4 10 16 14 7 8 6 13 ‘14 115
OTHER A 6 18 11 14 15 8 25-‘ 21 14 - 17 48 45 38 59 82 . 58 67 75 120 164 164 . 196 274 265 1804
: B L — 36 .34 60 81 85 73 84 89 111 77 66 59 55 74 984
A 27 101 142 102 82 72 143 118 90 153 v327 320 328 564 500 472 601 638 1061 1154 1330 1546 1916 1931 13717 .
TOTALS - ' : : — : : s
B 49 87 110 133 131 113 167 .136 152 225 261 281 429 573 541 486 552 657 683 475 438 461 487 519 8146
A+B 76 188 252 235 213 184 310 254 242 378 588 601 757 1137 1041. 958 1153 1295 174471629 1768 2007 2403 245Q 21863

- Source: Kagaku Gijutsucho Gaikoku Gijutsu Tonyu, op.cit. pps. 38-39 and 44-45

-S4+ -



Payments for Transferred Technology; by Field of Technology and Year 195041960 (in mi11ioh feﬁ)ﬂ_

Time )

" Period Y E AR _
Type of Totals No.of
Technology 1950 V1951 1952 1953 1954] 1955| 1956 1957| 1958| 1959| 1960 Gases
Textiles - - 21 66 92| 164 203f 383] 428} 556| 749 2,663 37
Paper, Pulp . - 2 70 - 5| 1 3 5 7 8l 16| 29 84 4
Printing - - 2 2 2 2 4 a4 2 31 .3 26 | 2
Chemical 34 345 391 903} 1121 2498| 3600| 5982 5481).5082]12438 37,875 148
0il Refining 14 - 108{ 1657 173 505 ’511 268 756 565| 1498 . 6,122 19
Rubber, Leather - 81| 217 288| 287 285} 488 605{ 540 772 781 4,344 >l9
Glass ; Ceramics - - 7 16 50 26 62| 141} 161] 412| 497 . 1,372 17.
Steel - 149] 136 166 271} . 412 578 831 930] 1054] 1544 6,070 55
Non-Ferrous Metals - 9y 1 4 1 11 37 200 44 64 129 331. 17 'i‘l
Metal Manufactures - - - 1 . 1] &4 60 74| 78 111 128 495 1 '
‘General Machinery 63| 271| 607 1011| 966| 1187| 1978 2954{ 3040 3873| 6258 22,208 231
Electrical Machinery 36| 28l 642| 1062| 1278| 1553 2344 3042| 4840) 6792 8541 .30;409 7 190
Transportation Equip ‘ : . i
ment - 17 33] 282 473} 384 830 1226] 1333 1324} 1930 7,831 78
Nuclear Power - - -1 . - — - - - 44 136 180 2.
Construction - - 114 iZl .63 12 54 125 129 142 -~ 93 854 7
Other - - s 21 2 6| 28] 46 27 44l 64 243 7
Total - 146 1155] 2291| 5607] 4792} 7091] 10851 15705} 17794 20852] 34818 121,104 859

Source: Tsushosangyosho, KigyKyoKu (M.I.T.I.,Enterprise Bureau),

Gaikoku Gijutsu Donyu no Genjoto Mondaiten (Present Conditions and issues of foreign Technology
. Importation) 1962. pp.l4-17.' ) ‘ . : .
Note: Class A technologies only. Based on a 1961 survey. These are before-tax figures and do not correspond to

Bank of Japan figures.
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other growth industries of the period such as steel, electrical and general

machinery and transportation equipment.

The figures for the petroleum refining industry are surprisingly low
but may reflect the uniguely high level of foreign ownership in this
industry (over 505 of total sales) and a resultant high capacity for
informal transfer of technology, a relatively high pre-existing level
of technology, and as well, the use of 'nominal' pricing in formal TT

agreements.,

With regard to the payments made explicitly for the purpose of TT it is
important to note that, while they may indicate trends in the general
level of TT activity, they cannot be viewed as represeﬁting the total
costs of the transferred technology to the recipient companies. Technology
transfer commonly, if not invariably, involved other, hidden, costs often
in the form of contractual obligations to buy parts and raw materials from
the technology-supplying company. One survey indicates that expenditures
for such purchases may -have amounted, in the aggregate, to some multiple
of the explicit payments for TT (see table 10 on page 46). The propartion
of these payments which represents a premium over market prices and thus

can be viewed as an additional cost of the TT, per se, is however unclear.

During the latter part of the 1950's and during the 1960'5; government
and public interest in TT led to a number of special government studies,
the results of which were published. These studies shed further light
on the nature of TT over this period. The majority of this data relates
only to Class A technologies - which, in essence, are those technolagy
transfers involving payments of foreign exchange over a period in excess
of one year (the Qistinction between class A and class B T is discussed

at greater length, below). While there is no certainty in the matter,
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T.T. - related Machinery and Equipment Imports

and Total Machinery and Equipment Imports.

(Technology Importing Companies only) 1950 - 1960 (in million Yen)

Industry T.T.Tréiited Tota%(b) a/b Nuz?er
Mac@lnery and Mac§1nery and ] Companies
Equip. Equipment. (%)
Imports Imports

All Industries 77,186. 177,219. 43.6 192.

Manufacturing 73,984. 163,709. 45.2 183.
Food Products 174. 916. 19.0 3.
Textiles 2,402, 6,998. 34.3 20.
Wood 532, 532. 100.0 2;
Paper, Pulp 9. 793 1.1 1.
Printing, Publishing 149. 623. 23.9
Chemicals 17,030. 22,456, 75.8 43,
Petroleum, Coal Products 6,514, 9,316. 69.9
Rubber 2,148. 2,341, 91.8 5.
Glass, Ceramics 484, 644, 75.2
Steel 24,858, 64,894, 38.8 13.
Non~ferrous Metals 1,386. 5,898. 23.5 10.
Metal Manufactures 43, 281, 15.3 2,
General Machinery 1,085. 6,783. 16.0 20.
Electrical Machinery 6,785, 9,430, 71.9 23.
Transportation Equipment 9,577. 28,881. 33.2 17.
Precision Machinery 701. 2,671, 26.2
Other Manufacturing 106. 252. 42.1

Other Industries 3,202, 13,510. 23.7.

Source: Gaikoku Gijutsu Donyu noGenjo to Mondaiteu, op.cit.

pp.70-71,
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the fact that government interest invariably centered on such class A TT
probably indicates; in itself, that such TT was not solely of special
concern because of its impact on foreign exchange reserves but also because
it was generally of greater significance to Japan's technological develop-

ment than was most class B TT.

One such study compared the'vintage' of technologies transferred to
Japan in 1956 and 1966. As table 11 (on page 48) indicates, in both
1955 and 1966, there were some inter-industry differences in the time-
lag between the period of original innovation and the time of initial TT
to Japan. At the same time, however, the results of the study tend to
confirm that the transfer of prewar technologies was a major factor in
the 1950's but declined in importance, as the earlier technological gap-
with the West was narrowed, and became relatively unimportant during the
1960*'s. This trend is clearest in the chemicals industry - precisely
where Japanese development of the latter 1950's was most remarkable and

the volume of TT among the highest. of all industries.

This suggests one simple, but important reason for the high level
of TT activity in the chemical industry‘over this periocd - the fact
that there was a major 'backlog' of technological innovations available.
Simply put, TT itself depends on prior technological innovation and we
would therefore expect TT activity to highest in fhose industries where
innovative activity is, or'has been, high. However, even though table 11
indicates that a considerable amount of prewar technology was still being
transferred to Japan in 1966, this data makes no attempt to distinéuish
between 'major' and 'minor' items of technology. Watanabe's study of
the Japanese chemical industrsr41 attempts to make such a distinction;

and his outline of the major postwar innovations in the Japanese chemical
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Table 11

Japans Technology Imports* by Industry and by Period of Initial
Industrial Application of the Technology - 1956 VS. 1966

(% of Total for industry)

I N D U S T R Y

Machinery | Electrical| Metals Chemical | Other ' | Total

Period of originall,g5¢l196¢ | 1956 1966| 1956|1966| 1956{1966] 1956/ 1966 | 1956|1966
Innovation

Prior to or during
2nd World War 421 18 42 11 35¢ 6 64| 24 351 14 48 16

Post-War 58 82 58 89 65| 94 36| 76 65| 86 521 84

* Class A Technologies only

Source: Kagaku Gijutsucho (Science and Technology Agency).
Gijutsu Donyi Hokoku (REport on Technology Importation)

~ Japanese - Unpublished, internal report of Science and
Technology Agency, 1966, p.3l.
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industry is reproduced here as table 12 (see page 50). . As the diagram
indicates; there was an encormous flow of major chemical technologies in

the late 1950's, but probably by 1960 most DFlthe main prewar innovations

in chemical technology had already been transferred to Japan. As the
diagram also indicates, by 1960 the Japanese industry had already progressed
to the point where it was developing its own unigque technological

innovations (Maruzen Petroleum - Paraxylene].

Another study examined the type of technologies transferred in a
sampling of postwar class A TT. As table 13 ( on page 51) shows, in the
aggregate and for most individual industries TT by the early 1960's was
already primarily of new or improved "product-technologies". There are
some major, and understandable, exceptions to this in the large process
industries of steel, chemicals, and oil refining where production process
technologies predominated but, even in the first two of these, TT of new
product technology accounted for a significant proportion of the total.
In some industries, such as the electric machinery industry, the TT of
new product technology was probably quite directly related to the ongoing
revolution in consumers' demand (eg. household electrical appliances).

In many other industries, however, the connection was undoubtedly less
direct - with the 'new product!‘anew or improved item of industrial
equipment resulting from a TT which was importantly, but only indirectly,

related to the evolving consumer market.

The low level of transfer of management technolaogy shown in table 13
requires some comment. First, it should be pointed out that even the
small number of cases indicated may not represent actual transfers of

management technology. They may, rather, reflect the nominal use of a

management contract to disguise payments relating to other activities -
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Table 13.
Type of Technology Transferred by Industry
(Post war Class A T.T.'s 1961 Survey)
Nature of
Technology ,
Transferred |New ImprovedProducttEquip~ || Manage+4Compre—| Other
ProducyProduct {ion ment ment |hensive
Process
Industry
Textiles 14 15 19 3 - 7 -
Paper, Pulp 6 6 - - - 1 -
Printing | 2 - 1 - - - -
Chemicals 114 39 136 40 6 29 7
. 0il Refining 2 5 34 14 2 4 -
./Rubber, Leather 12 51 13 3 2 -
Glass, Ceramics 7 5 6 3 - 3 1
Steel 29 8 40 9 4 - 1
Non~ferrous Metals 6 1 6 7 - 3 -
Metal Manufactures 7 - 2 1 1 2 1
General Machinery 142 79 55 | 20 4 48 1
Electric Machinery 154 62 52 8 3 20 4
Transportation
Equipment 46 16 18 3 3 15 1
Nuclear Power - - - - - 1 1
Construction 2 - 1 1 - -
Other 7 1 3 2 - - -
Total | sso | 242 | 386 | 114 | 25 | 142 | 19

Source: MITI,
Gaikoku Gijutsu Donyu no Genjo to Mondaiten
1962, op.cit. pp.10-13
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such as ownership ties or the prior or concurrent transfer of new product -

or new production - technologies. In any eventythe fact that the figures

are iow (and may be lower than indicated) is not too surprising. A great

deal of what is termed 'management expertise' or 'management technology!

is either cultufe—specific or else is such an organic and inextricable part

of the firm which pbssesses it that it cannot or cannot easily be commercially
packaged and sold. This, indeed, is one of the. explanations (or justifications)
often offered with respect tqvforgign_qirsqt investment. 42 Either because

of its inappropriateness to the q§pane§e environment or-the Japanese anti-
pathy to foreign direct investment (a point to be discussed below) one would

not expect much of this sort of management technology to be transferred.

There.is, however, a large body of management technology which consists,
in the main, of abstract, analytical or control methods and which is both
separable from the overall activities of ény given firm and of fairly universal
applicability. By and large, suoﬁ technologies exist as unprotected
intéllectual property and are widely diffused on a non-commercial basis
through books, journals, conferences and personal observation or contacts.
At this, non-commercial, level there has apparently been a considerable
amount of TT, In the late 1950's a large number of organizations developed
to improve management techniques in Japan. These included the Japan
Productivity Center, the Japan Management Association, the Japan Marketing

Institute and Japan Industrial Engineering Institute. In addition, the

book Keieigaku Nyumon, "Introduction to the Science of Management® (Tokyo;
Kobunsha, 1958) by Fujiyashi, Sakamoto guickly became a bestéseller in the
late 1950's and so marked a general, popular, interest in management

which continues to date. The major influences came (and. continue to come )

from US theory and practice, and the initial tendency was to 'swallow it
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whole'. Later however, in the early and mid-1960's, an increasingly clear
distinction began to be made between, on the one hand, the subject areas
and technigues identified (eg. long-range planning, market and
organizational analysis, inventory control) and, on the other hand, the
philosophy - especially vis-a-vis personnel management and human relations
- imbedded in the foreign theory and practices. Increasingly, Japanese
firms separated out and adapted the former while adopting a more critical
attitude towards the relevance of the latter in'.the context of the

Japanese organizational environment.

The fact, as just discussed, that management technology was transferred
primarily by means other than foreign direct investment is also, in part,
a reflection of one, pervasive aspect of Japan's postwar TT - government
regulations and controls .on TT. We turn now, therefore, to a more detailed

examination of government involvement in postwar TT.

3. Regulation and Control of Technology Transfer

Government involvement in postwar TT was evidenced by a large
body of formal laws and regulations. Some of these related to TT, per se,
while others were of significance to TT only when it was assocciated with
foreign direct investment. These are discussed, in turn, in section (a)
(Formal Laws and Regulations) below. In addition to these formal
manifestations of government control of TT - which changed very little
until liberalization began in the 1960's - it is necessary to look beyond
these to the underlying attitudes which influenced their administration.
The relative importance of these various attitudes and concerns of the

government and the bureaucracy varied over time and, thus, this subject

is discussed by time periods in section (b) (Administrative Attitudes).
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() Formal Laws and Regulations

The formal laws and regulative procedures bearing on TT in
the postwar pericd remained little changed until the advent of liberal-
_ization measures in the early 1960's.{(this will be discussed in the»
following chapter). Commercial TT was subject to the provisions of either
the Foreign Exchange Control Law (established in 1949) or the Foreign
Investment Law (established in 1950). The former is a general law regulating
foreign exchange transactions and was too restrictive for all but the most
(monetarily) trivial TT transactions., The latter law provides for payments
of larger amount or of longer duration (in excess of one year) and for
transactions involving the acouisition of assets in Japan by a foreign
company or individual. Technology transfers under the former law are
termed 'class B' TT and those under the latter, 'class A'. The administ-
ration and records-keeping provisions for these two types of TT were
somewhat different, In particular, class A technologies were viewed as
being of more importance and as a result more detailed records were
maintained on them and, as well, any special government surveys and

studies that occurred tended to concentrate on them.

The review and approval procedures for proposed class A TT, circa
the early 1960's, are indicated in figure 2 (see page 55). The procedures
for class B technologies were somewhat less complex. In either case,
however, there was ample opportunity for - inter-departmental consultation
and compromise in the handling of any given application for approval of
a TT agreement or, more precisely, for approval of the release of foreign
exchange funds required by the TT agreement. While formal responsibility

for control of foreign exchange funds lay with the Ministry of Finance,
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in the case of technology transfers because of the direct connection with
Japan's technical and industrial development, the primary responsibility
for review of proposed TT agreements lay with the Ministry of International
Trade and Industry (MITI) which decided whether ornot a recommendation for
release of funds should be made to the Ministry of Finance. In practice,
therefore, the approval of MITI was a necessary and, usually, sufficient
condition for approval of a TT. Theoretically, any ministry might claim

an interest in.a TT but, in practice, the ministries other than MITI which
might have an involvement in a TT approval were generally the Fair Trade
Commission, the Ministry of Forests and Agriculture, and the Ministry of
Finance, itself. The extensive provisions for inter- and intra-ministerial
consultation and compromise and the fact that, at least until the early
1960's, approval was on a case-by-case basis meant that the ease with which
a proposed TT received approval depended less on the complexity or simplicity
of the formal regulations than it did on informal considerations and

administrative attitudes to be discussed below.

What we have discussed so far relates to the formal procedures for
commercial TT not involving foreign direct investment (FDI) in Japan.
In many cases, however, FDI would form part of the proposed TT and in
such cases the regulations governing FDI, per se, had a bearing on the
TT approval. Table 14 (see page 57) indicates the regulations applied
to FDI as of the late 1950's and early 1960's. Again, as formal
procedures; these changed very little over the whole of the postwar

period until the liberalization measures adopted in the 1960's.

There appear to have been, despite formal invariance in government
regulation and control of TT, major differences over time in the spirit

and intent with which these formal means of control were applied. It
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Table 14

Controls on Foreign Direct Investment (ca. 1959-1960.)
"Requirements
‘ "Existing" New
Category Investor Currency Shares Shares

Foreign | Approval | Approval

Capital, Profit
Repatriation Foreign Investor Yen Prohibited| Prohibited
Guarantee Desired

Foreign Investor |Uncontrolled|Foreign | Open Open
: Industry
National of a Yen Open Open
Capital, Profit "Designated Controlled(2)Foreign | Approval Registration
Country." (1) Industry : !
Repatriation ' Yen Approval Registration

Guarantee not Desired Foreign Investor: Foreign | Approval Registration

All other Countries Yen Prohibited| Registration

Source: Tsushosangyosho, Kigyo Kyoku (MITI, Enterprise Bureau).

Daishi Donyu: SonoSeido to Jittai (Induction of Foreign Investment:
Procedures and Status).

Tokyo: Tsushosangyosho, Chosakai, 1960. p.57.
Note: 1. "Designated Countries at this time were; Finland, Greece.
India, Holland, Sweden, Switzerland, Thailand, U.S.A.,

Uruguay, Yugoslavia, Norway, West Gérmany and Taiwan.

2. "Controlled Industries'" included; Utilities,
Transportation, Finance, Ship construction and Mining.
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will be useful, therefore, to outline some major, characteristic, adminis-
trative attitudes brought to bear in their implementation and offer same

suggestions as to which of them predominated at various times.

(b) Administrative Attitudes

Of the multitude of attitudes (not seldom contradictory) that
enter into(poliéy formulation and implementation in any large bureaucracy
some more than others can be attributed to the overall bureaucracy. Among
such 'administrative attitudes' in postwar Japanese government and the
bureaucracy (primarily MITI) at least five appear to have borne importantly

on postwar TT. These are:

1 Concern over control and conservation of foreign

exchange reserves;
2 Desire to mesh TT with basic industrial policies;
3 Desire for general technological development ;
4 Goncern over maintenance of intra-industry harmony;

5 Antipathy to foreign direct investment, which will be

discussed at greater length in chapter four.

At a higher level of abstraction, all of these attitudes existed against
the background of a desire for economic growth and independence. It is
important also to recognize that while there were differences over time
as regards which of these administrative attitudes most characterized the
spirit and intent with which TT was controlled and regulated, all of them
were of some importance at all times, and any one of them might be of

decisive influence in a given case of TT. Thus, for example, scarce

foreign exchange reserves were a matter of considerable official concern
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until at least the middle 1960's and bore importantly on TT policy

throughout most of the postwar era.

Bearing the above qualifications in mind, however, the patterns of
change in the administrative attitudes which characterized TT policy
up to the liberalization measures of the 1960's can usefully be summarized

as follows.

Postwar recovery period (1945-1955)

The concern over control of foreign exchange reserves seems to have
most strongly characterized TT policy in the early period of economic
recovery. This is understandable given the shaky state of Japanese
finances - especially prior to the Korean War boom. The preamble to
the Foreign Investment Law makes reference both to an intent to ' . . .
(limif) the induction of foreign investment to that which will contribute
to the self-support and sound development of the Japanese economy' and
the aim of '. . . providing for remittances arising from foreign invest-

ment and . . . adeguate protection for such investment.' 43

In fact,
however, the emphasis was less on inhibiting foreign investment - which,
in any event, was not flocking around Japan at this time - than on
limiting gqvernment commitments to provide for repatriation of profits.

This was indicated by Prime Minister Ikeda in a 1950 speech in New

York where he said;

Cf course, everybody is welcomed in so far as he does not demand

a prior commitment of the Government for transfer. It is however,
much more advisable that he tells the Government beforehand about

his investment and sees haow much the Government guarantees to transfer
out of the profit. . . . This checking system is by no means

intended to create red tape. It is the device of a poor but honest
borrawer who does not want to cheat creditors.

BDuring this period, in fact, many foreigners established (usually guite
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small) “"yen-base" companies which were subjected to much less control
and regulation but which lacked guarantees of profit and capital

repatriation,

Thus, in intent - if not in effect -~ the laws and procedures controlling
TT were not the tool for inhibiting such investment that they were to

become later.

Cne conseguence of this concern over scarce reserves of foreign
exchange was a tendency to strongly favour the transfer of only those
technologies consistent with the overall industrial development plans
of the time. As a practical matter, this meant that approval was more
likely if the TT related to the development of the basic industries
discussed earlier or would contribute to the development of export

industries.

Period of structural transformation (1955-1963)

In this period, the changed industrial policy favoured the development
of consumer goods industries and a broader modernization of the industrial
structure than in the earlier period. Thus, the desire to mesh TT with
industrial pelicy-took on much less restrictive implications. This was
reflected in the actual course of TT during the period wﬁich became much
more active over a broad range of industries and especially so in
consumer goods industries and in the officially favoured new "“basic

industry” chemicals.

At the same time, concern over maintenance of intra-industry harmony
came to be a major factor in determining the handling of applications for
TT. With freedom to acquire technology from abread spreading to a number

of new industries and with the burgeocning consumer goods market holding
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out prospects of considerable competitive advantage to those firms doing
so, government handling of TT applications took on a new and potentially
disruptive potential to infiuence the competitive positions of firms.
Thus, the concern for maintenance of industry "harmony" - the concern
that a firm not gain a decisive advantage over its competitors solely on
the basis of the exclusive possession of an imported technology - came

to be a more important consideration in TT policy.45 This would not; of
COUPSB; always be an important factor in a TT decision but, where it was,
it led to fhé official encouragement of non-exclusive or multiple licensing
arrangements or, in other 'cases, to the approval of a TT to one company
greatly increasing government inclinations to approve transfer of similar
fechnology to other companies in the industry, should they apply for such

approval.

Another aspect of government control of TT was official monitoring of
and concern for the contract provisions of the specific TT agreements
initially negotiated between buyer and seller. This concern was not
unigue to the period 1955-1963 but it is reasonable that, as a practical
matter, it gained in importance during this period as the number and
diversity of firms involved increased and it became less feasible to
exert governemnt influence during the early technology selection and
negotiation phases of a TT. There is evidence that a fairly detailed,
and yet 'informal' and unpublished, set of guidelines regarding contract
provisions for various technologies and various industries evolved during
this period (see appendix 1 for a concrete example involving such guide-
lines). The extent to which these guidelines were 'indicative' rather
than 'cohpulsory' is unclear. There are numerous stories aof the

frustrations visited by such informal guidelines upon foreign businessmen
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attempting to negotiate TT agreements. O0On the other hand, Japanese business-
men Tamiliar with the TT negotiation process at the time recall that it

was not unheard of for the Japanese side to a transaction to use the MITI
and-their ‘'‘guidelines' as a "bogeyman" in order to strike a better bargain
for themselves. Moreover, in my one case study which explicitly touches

upon such guidelines (see Appendix 1), MITI appears to have interpreted

the guidelineé guite flexibly. It may be that, in the aggregate, the
potential for government disapproval of contract provisions had more

impact on the TT agreements actually negotiated than did any overt govern-

ment actions.

Some authors46 have analyzed such Japanese government intervention in

the TT negotiation process47

in terms of Stephen Hymer's theory of
international operations.48 By this analysis, Japanese government
behaviour is interpreted as intervention consciously aimed at reducing the
monopély advantages of the technology. possessors vis-a-vis the large number
of potential Japanese purchasers. In fact, however, it seems likely that
in all but a few exceptional cases the foreign seller possessed nothing
like a monopoly and that the Japanese purchasers, especially into the

mid- or late-1960's, had a number of alternative US, or other, potential

suppliers of the same or similar technoclogy.

Thus; one might more simply - and at least as validly - ascribe Japanese
intervention as being motivated by a long-range concern over Japan's
foreign exchange reserves which were viewed as chronically scarce until
the mid-1960's, Such a long-range and national concern would; naturally,
not be fully shared by the Japanese purchasing companies and likely

accounts substantially for government intervention in this area.49

The guestion of intra-industry competition has already been alluded to
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a number of times. 1In fact, this issue warrants some separate discussion,

to which we now turn.

4. Inter-firm Competition and Technolagy Transfer

One cannot really begin a discussion of inter-firm competition
in Japan without reference to the Japanese system of employment to which
it is closely related. The fact that Japanese industry widely practices
a system of ‘'permanent employment' is, by now, guite well known in the
West. 50 Under this system one typically enters a firm immediately upon
leaving: school and remains with that firm until eventual retirement.
Changing employers - voluntarily or involuntarily - is rare and is
viewed as aberrant behaviour. Partly as a reflection of this, both the
econogmic and the socialfﬂ‘ aspects of the employees' life tend to be

centred on the firm.

This pattern of lifelong membership in a group which combines both
the social and economic aspects of 1life finds many correlates in Japanese
histpry - particularly in the patterns of social organization prior to
Japan;s industrialization, It cannot, however, be dismissed as a 'feudal
remnant' which is out of place in present-day Japan. In fact, this
employment system has been conducive to the formation of the intimate
interpersonal relations and individual feelings of group membership in
which the Japanese work most effectively. As such, it can be seen as a

highly functional cultural adaptation to the demands of industrialization.

Because this system of permanent employment both reflects and serves

to maintain52

a low rate of employee mobility between firms, for practical
purposes, an employees' economic well-being and social status are no more

or less than that of the firm he works for. Also, because of the long-term
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nature of the employment relationship, the time horizon of relevance to
the economic aspects of the corporation are often longer than in other
countries. This is combined with a strong tendency for the social status
and prestige of a company and its employees (as well as corporate access
to Financing) to be closely related to_its absolute size and, within an
industry, to its market share. As a consequence, there is a strong
tendency for corporations to engage in vigorous competition to increase
their size and, more particularly, their market share - often despite
immediate economic considerations. This freguently takes the form of
competitive expansion in manufacturing capacity which exceeds the existing
market demand and has been, at times, the root cause of 'dumping' complaints

levelled at Japanese industry by Japan's trading partners.

In a period of change in the industrial structure, such as began in the
mid-1950"'s, this competition can alsa be revealed in a different pattern
as companies scramble to gain a strong position in emerging new industries
‘or*imn industries undergoing drastic change. The low level of worker
mobility and'the concentration of access to financing on established
firms not only facilitates but requires existing firms efforts to seek
entry into new growth markets and industfies as they arise. Only by
so doing can they hedge against the future and insure the well-being,
not to say viability, of the corporate group and the employees who

constitute it. 52

The main arena for this inter-firm competition has been the domestic
market. In the latter 1950's and early 1960's, as one aspect of this
competition, the importance of TT increased. Because TT is in many
respects analogous to, and in concrete cases often inseparable from,

equipment investment it is not surprising to find overall trends in TT
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and equipment investment closely correlated (see figure 3 on page 66). The
relative importance of TT when compared to total machinery and equipment
investment is, however, difficult to assess., One survey'54, done in

1961; indicated that purchases of TT-related equipment accounted for

about 22 of total eguipment investment for those firms which imported
technology but only for 4.7% of all industry equipment investment (figures
relate to the period 1950—1960). It is important, however, to note that,
while TT related equipment investment by industrial eguipment manufacturers
may have accounted for only a small part of total equipment investment,

the subsequent TT-based output of new industrial eguipment by these
Japanese firms likely accounts for a much larger proportion of total
Japanese eguipment investment., The same survey indicated that TT expenditures,
on average, amounted to slightly less than 50k of the (separate) research
expenditures of surveyed firms. Perhaps more indicative of the significance
of TT are the results of a separate survey comparing the start-up and

R & D expense and the total sales attributable to items of technology from
different sources. As table 15 (see page 67) shows, transferred technology
was both more costly (in terms of R & B and start-up expense) and generated
more sales on a per-case basis than did domestic technological innovations.
As the survey was done in 1963 - after considerable Japanese technological
development had already occurred - it can easily be imagined that the
implied importance (again, on a per-case basis) of TT would have been
greater had such a survey been done, say, in 1955. Finally, there is
evidence that TT had an impact not only on longer-term goals of increased
market share and entfy to new domestic markets but also that it had
concrete, favourable, impact on shorter-term, profit goals (see table 16

on page 68).

Thus it is reasonable to conclude that one of - or perhaps 'the' -
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Table 15.
Development Time, Sales, R & D and Start-up expense by Source of Technology (1957-1961)
(1962 survey)

Lechnology (including . Self-Developed Tech]Import] Co-operative Other Total
new product
Development
Item Aggre—r-per | Aggre-| per Aggre+4 per |Aggre-| per |Aggre~ | per
gate | case| gate |case | gate | case |gate |case | gate case
(b) K53.0%) (33.7%) (9.8%) (3.5%) (100.0%)
Amount 5,428, 3,445, 1’006ﬂ 361, 10,229,
Total Sales,1961 4.5 9.0 3.8 3.8 5.3
No. of
Cases 1,194 382, 262 95, 1,933.
Amount(b)(SO.Z%) (25.8%) (20.2%) (3.8%) (100.0%)
R & D Expense 249, 0.2 128 0.51 100 0.5 19. 9 496, 0.3
iNo. of 1y 061, 128 216 88. 1,603
-— Cases
amount ®)35.8%) (49.5%) (6.8%) (7.9%) (100.0%)
Start-up expense — 1,266. 1.5 1,750, 6.3 242, 1.3 278. 3.3 3,536, 2.6
Cases 819, 279 180. 84, 1,362,
Average Develop-|in years 2.35 2.50 2.24 2,21 2.35
ment time
New technology )
(including new |percent gl
products)by of total 60.4 20.8 18.8 100%
Source-All
Industry(a)

L9

Note:(a) These percentages for new technology by source are based on a more inclusive
' sample and thus differ slightly from any of the figures variously implied by the
"No. of Cases" indicated for the sales, R&D. expense and start-up expense rows.

(b) In one hundred millions of Yen.
Source: Tsushosangyosho, Kogyo Gijutsuiin (MITI, Industrial Technology Board).
Gijutsu Doko Chosa Hokokusho (Technology Trends, research report)
Tokyo: Jigyo Kohosha, 1963, pp. 11 and 126.
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Table 16.

Effects of Transferred Technology on Recipient Company

(1961 Survey, post-war T.T.'s

Type of Response
Lotag N 9
umber of 3] Remarkable| Considerable| Unremarkable

Response Item Responses
Increased Sales 790 37.5 42,2 20.3
Increased Profits 736 28.7 41,7 29.7
Increased Reliability 752 50.4 36.8 13.0
Increased overall corporate 745 39.9 42.2 17.9
technological level ' ’ '
Significance in gaining entry
into a new domestic market 734 40.9 40,9 18.2
Effect in displacing
competitive products 501 29.8 42.7 27.5
Increased domestic
market share 648 31.0 43.2 25.8
Increased Exports 433 19.6 33.7 46,7
Significance in gaining entry
to new Export Markets 368 16.8 31.8 51.8

Source: MITI,

Gaikoku Gijutsu Donyu no Genjo to Mondaiten, 1967.

op.cit., p.74.
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major sources of initiative for much of Japan's postwar TT was competition
among Japanese firms contending for a larger share of the rapidly growing
and evolving domestic market. The government, for its part, appears to
have played more the role of a mediator than of an initiator of TT. 55

At the same time, foreign possessors of technology appear not to have

been major sources of initiative in transfers of technology. 56

This
and some other aspects of what we have discussed in this section are

fairly well illustrated by the case study forming appendix 1 of this paper.

This issue of domestic competition between Japanese firms continued to
affect TT but, in the early 1960's, the bfoader issues of international
competition and trade and demands by Japan's trading partners for
liberalization measures came to affect it even more. It is this
subsequent period of internationalization and liberalization which is the

focus of the following chapter.



- 70 =

IV LIBERALIZATION AND INTERNATIONALIZATION (1963-1973)

1. Rapid Economic Expansion

Japan's rate of economic growth in the 1960's ranged, in real
terms, between 10% and 16k annually - with the exception of the two
recession years of 1962 {6.45h) and 1965 (4.6k). These growth rates
were even higher than those of the latter 1950's but were founded on
the massive structural transformation that had begun in that earlier
period. The output of the new and renovated industries of the latter
1950's grew not only in guantity but also in quality and sophistication
throughout the 1960's - notably in the electronic consumers goods and
automobile industries. Increasingly, as income levels rose, even the
lower-income groups were able to participate in the consumption boom
while middle- and upper-income groups upgraded their purchases to stereos,

living-dining room sets and automcbiles.

Even in the early 1960's, before the rapid period of growth that make
her unequivocally one of the world's major economic powers, Japan's
rapid development was attracting a mixture of admiration and concern from
the international community. This was particularly true of the developed
countries. Between 1958 and 1965 Japan's share of world exports increased
by 66/ and of world imports by 52% (see table 17 on page 71). Aside
from the imbalance in the increases in exports and imports the content
of Japan's imports continued to consist mainly of raw materials and
semi~-finished goods while her exports were increasingly of sophisticated,
high value-~added manufactures (table 2 on page 21). As might be expected,
an increasing proportion of these exports were in direct. competitien with

the output of manufacturers in the developed countries. In fact, the
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Table 17.
Trends in Japans Share of World Trade: 1938-1972
(in million U.S. dollars, current prices)
IMPORTS (c.i.f.) EXPORTS (f.o.b.)
ear Japanl World? Japan/world Japanl World2 Japan/world
938 1,070. 25,400. .042 1,109. 23,500, .047
9481 684, 63,500. .011 258, 57,500, .004
958 3,033, 114,100. .027 2,877. 108,200. .027
963 6,736. 162,400. 041 5,452, 154,100, .035
965 8,169. 197,400. .041 8,452, 186.400. .045
967| 11,663. 226,600. .051 10,442, 214,500. .049
9681 12,987. 251,900. .052 12,972, 239,100, .054
269| 15,024, 285,800. .053 15,990. 272,600, .059
9701 18,881. 327,500. .058 19,318. 312,000. .062
971| 19,712, 364,100. .054 24,019, 348,100, .069
0721 23,471. 427,500. .055 28,591, 412,400. .069
Notes: 1. Beginning 15 May 1972 including trade for Okinawa prefecture.
Prior to 15 May 1972, all figures adjusted to approximate
trade of 1971 ¢ensus area.
2. Excluding trade among: China, Mongolia, Democratic People
Republic of Korea, and Democratic Republic of Vietnam and trade
between the Federal Republic of Germany and German Democratic
Republic.
Source: Kokusai Rengo (United Nations), Sekai Tokei Nenkan - 1973

(Statistical Yearbook - 1973) Tokyo: Havashobo, 1974. pp.394-401.
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trend throughout the 1960's was for an increasing percentage of Japanese
exports to be directed precisely at the home markets of these developed

countries (see table 18 on page 73).

2. Japan in the International Economy

(a) Pressures for Reciprocity

Not surprisingly, Japan's increasing share of world trade
and her inroads into the domestic markets of the developed countries were
of concern to her trading partners. In addition, foreign firms were
becoming increasingly aware of the potentials of the booming Japanese
domestic market and increasingly frustrated by Japanese government
regulation of entry into that market. There were therefore growing
demands that Japan provide to foreign goods and investors reciprocal ease
of access to her markets. Thus was set one of the major themes of Japan's
international relations in the 1960's and early 1970's; the tug-of-war
between her trading partners, who wanted the liberalization process speeded
up and Japan, which sought to proceed only at such a pace as would assure
the prior development of a Japanese industry capable of resisting both the
blandishments and competition of foreign investors and products. Of the
two, foreign investment and foreign goods, it was the former which was the
most, problematic as well as being the most closely related to TT - as the
major alternative to acquisition of technology via licensing. Thus,the
problgm of foreign direct investment warrants some separate discussion

here.:

(b) Antipathy to Foreign Direct Investment

The fact that antipathy to foreign direct investment was

one of the attitudes importantly effecting the pattern of postwar TT to
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Table 13.
Japan's Imports by Provenance and Exports by Destination:
' 1963 - 1972.
(F.0.B. value in million U.S. Dollars)
Proven~.* Developed Developing| Centrally
ance WORLD Market. % Market' % Planneq %
Economies Economies Economies
Year
I 1963 5,550. 3,210, | 57.8] '2,110. 38.0 235, 4.2
M 1965 6,790, 3,620. | 53.3} 2,730. 40.2 435, 6.4
P 1966 8,140, 4,240, | 52.1| 3,310. 40,6 590. 7.2
0] 1967 9,890, 5,250. | 53.1] 3,960, 40.0 680. 6.8
R 1968 10,740, 5,770. | 53.7] 4,270. 39.8 690. 6.4
T 1969 12,510. 6,770. | 54.1| 5,060. 40.4 680. 5.4
S 1970 15,280. 8,700. | 56.9] 5,850. 38.3 730. 4.7
1971 15,730. " 8,350.-{ 53.0[ 6,540. 41.5 840, 5.3
1972 19,470. 10,410. | 53.4| 8,010. 41.1| 1,050 5.4
1963 5,450. 2,650, | 48.6] 2,550. 46.8 250, 4,6
E 1965 8,450, 4,350. | 51.5] 3,620, 42.8 480, 5.7
X | 1966 9,780. 5,060. | 51.7| 4,120. {s2.1| 600. |6.1
P 1967 10,440, 5,350. | 51.2| 4,570. 43.7 530. 5.1
° 1968 12,970. 6,810. | 52.5| 5,580. 43.0 580, 4,5
R 1969 15,990. 8,410. | 52.6| 6,810, 42,6 760, 4.7
T 1870 19,320. 10,540. | 54.5| 7,730. 40.0 | 1,050. 5.4
S 1971 24,020, 13,180. | 54.8 | 9,690. 40.3 ] 1,150. 4,8
1972 28,650. 16,170. | 56.4 {11,040. 38.5 | 1,450, 5.1

Source: Kokusai Rengo (United Nations), Sekai Tokei Nenkon, Showa 49 nenpan

(U.N. Statistical Yearbook - 1973 - Japanese edition)

- Japanese - Tokyo, Harashobo, 1974.
pp. 402-404,
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Japan was mentioned in chapter three. The reason for its importance is,
of course, that flows of technology and investment (as well as of goods
and equipment related to these) are not necessarily and, in fact, often
agre not separate processes. Rather, they are frequently part and parcel
of a single business proposal. Nevertheless, as regards foreign direct
investment (FDI), the Japanese have never welcomed such foreign involve-
ment in their country and this is reflected -~ to this day - in the low

level of such foreign investment (see table 3 on page 23).

With the pressures for reciprocity and liberalization of Japan's
regulations regarding foreign investment an increasingly lucid rationale
for Japanese reluctance took shape. First, it is argued, foreign owner-
ship implies foreign management participation. This raises the spectre
of foreign owners deciding, in their global interest, to suddenly close
down & factory or lay off workers, for example. Given the Japanese system
of permanent employment (and the attendant difficulties in finding.new
employment having once entered into a company) such action would have

profound implications for the Japanese citizens thus affected.

Secondly, the informal consultation and guidance between govérnment
and business in Japan is an integral and major aspect of managing the
Japénese economy. Foreign management has neither the capacity to
participate nor an incentive comparable to that of 'Japanese companies!
.to co-operate in this process. Thus FDI impairs the ability of the

government to manage the econamy.

Thirdly, and more directly related to technology, in many instances
foreign firms have a technological advantage over their Japanese counter-
parts which would enable them to guickly dominate the industry. Aside from

the implications of this for the Japanese companies and their 'life-long!
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employees, this inhibits development of an indigenous Japanese capacity

for technological innavation.

The first of these three arguments regarding FDI (and, to a lesser
extent, the second as well) have some claim to the status of "special
Japanese circumstances" - deserving, and to a large extent receiving,
special consideration by Japan's trading partners. The third is perhaps

7

a more universal concern of countries regarding FDI5 - though not, by

reason of that, any the less a legitimate matter of concern.

Whatever the rationale offered however, the level of antipathy to
foreign investment in Japan is disproportionately high. Some countries
simply - exhibit a higher sensitivity to a foreign commercial presence
than do others and the explanation for this is not likely to be found

entirely in the rational and objective. 20

In the case of Japan this
sensitivity is high and probably but one manifestation of the 'fortress
mentality' growing out of centuries of separation from major outside
influences and the concurrent (though not necessarily inevitable)

development of a culture which places central emphasis on 'in-group' and

'out-group' distinctions.

(¢} Formal Entry into the World Econamic Community

The demands by Japan's trading partners that she liberalize
her restrictions on foreign trade (including investment) were; in effect,
demands that she abandon the protectionist stance of a poor, underdeveloped
nation and forge new trade relations on a basis of equality with the
developed nations. This is an important poinf for, from the eafliest
years of Meiji, the goal of equality with the advanced nations has been

the most constant theme of madern Japanese history. Thus, it should be
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' appreciated that at the same time as there was concern over the impaét of
liberalization (as discussed above) there was a concurrent desire to
proceed with it because of the recognition of Japan's equality which it
implied. For similar reasons, Japan's role as host of the 1964 Tokyo
Olympics and the international attention which it attracted imbued the
enterprise, for many Japanese, with a sense of symbolic reacceptance inta

the international community of advanced nations.

Of greater importance, however, was Japan's entry in April of the same
year into the CECD (Organization for Economic Gooperation and Development)
- the major internatiocnal economic body of the advanced, industrialized

nations., 59 The importance of this step lay not only in its symbolic
sigmificance as recognition of Japan's advanced stage of development but
also in the fact that entry formally Committed'dapan to liberalization of

its trade relations.

3. The Course and Impact aof Liberalization on Technology Transfer

(a) The Stages of Liberalization

Liberalization of trade relations had broad implications -
extending to the use of import restrictions on foreign goods. We will
here, however, concentrate on liberalization as it affected TT, per se,

and the related activity, foreign direct investment.

The formal laws and regulations bearing on TT up until liberalization
were discussed earlier, in chapter three. In essence, these regulations
called for a 'case-by-case' handling of all proposed TT. Even prior to
formal entry into the OECD there was some administrative relaxation of

60
procedures. For example, the basic criterion that TT makea 'positive’
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contribution to Japan's balance-of-payments, public utilities, or major
industries was relaxed to the requirement that TT simply not have an
adverse effect in these areas. With entry into the OECD however, two

new, more liberal, categories of TT procedures were formally established.

The first of these we will here term 'Bank of Japan-Approval'. Under
this procedure an application for TT, in principle, was approved Qithin
one month of application in the absence of a specific objection or inter-
Jjection by a concerned ministry. As was mentioned earlier, the phrase
'concerned ministry' was not a restricted or defined term but would always
include MITI and the Ministry of Finance and, depending on the nature of
the TT, perhaps the Ministry of Agriculture and Forestry or the Fair Trade

Commission.

The second new approval procedure‘we will term 'full liberalization'.
This, too, was administered by the Bank of Japan but approval was
automatic and the procedure was represented as more of a registration

system than an approval procedure.

The implementation of these two new approval procedures did not have
major impact until the formal announcement of a specific set of
liberalization measures in 1967 and their implementation beginning in
June 1968. In brief, the liberalized regulations for TT provided as
follows:

1. TT involving payments of under US $50,000 (from December 1973,
under $30,000) were 'fully liberalized' - except for TT which
involved establishment of a new company or a cross-licensing

agreement.

2. TT other than that falling under the provisions of 1. or 3. (below)

was moved to a 'Bank of Japan-Approval' basis.
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3. TT related to the following seven fields remained subject to a
case-by-case review: aviation, firearms, explosives, atomic

energy, outer space, computers, petrochemicals.

Even with this, however, Japan remained the only OGECD member country with
such overt controls over inward flows of technology and continued to
receive pressures for fuller liberalization. As a result, a schedule for
further liberalization was settled upon in July 1972. This schedule

provided, roughly, as follows:

1. TT related to aviation, firearms, explosives, atomic energy and

outer space were moved to a 'Bank of Japan-Approval' basis.

2. Petrochemicals-related TT was moved to a 'full-liberalization'
basis except for TT relating to 'derivative products' - manufacturing

technology which was to be fully liberalized as of January 1973.

3. The treatment of computer-related TT was to vary with the content
and value of the transfer. Excepting the transfer of software
technology exceeding (US) $50,000.and hardware technology exceeding
$100,000 in value, TT was fully liberalized. The excepted
categories of computer-related TT would all be moved to full

liberalization as of July, 1974.

As a result of these further steps, "pure" (i.e. uncontaminated by FDI
b

TT to Japan was, by and large, all 'fully liberalized' as of 19’74.61

We have suggested already that liberalization of foreign direct invest-
ment was more problematic than that of TT, per se. In Fact; it has
proceeded at a slower pace than has TT liberalizations. Nevertheless,
the 1967 liberalization measures were also a significant step forward

regarding EDI in new enterprises (the purchase or acquisition of shares
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in existing firms remained - and remains - more carefully controlled).

These liberalization measures established two categories of liberalized
industries; Class 1, industries, where foreign participation was limited
to 50% and Class 2, industries, where 100% foreign ownership is permitted. .
Significantly, the latter category consisted mainly of industries in
which Japanese international strength was already high (eg. motorcycles,
pianos) or in which Japanese companies were already either strongly
entrenched or of declining international importance (eg. ordinary steel,

rayon, cotton Fibres).

The industries initially included in the more restricted Class 1.
(33, in all) included agricultural chemicals, radios, television, and
watches. Again, these were in many cases industries in which Japanaese
companies were already highly competitive and the group did not include
many industries of highest appeal to prospective foreign investors

(computors, drugs, hydraulic eguipment, retail trade, etc.).

In subseguent years however, a schedule of gradual expansion in the
number of liberalized industries was established and, by May 1976, almost
all industries will be open to 100% foreign ownership in new enterprises.
Remaining exceptions will include agriculture, forestry, fisheries, leather
and leather by-products, retail trade exceeding 11" stores in number, and
the o0il industry. In addition, foreign investment in existing enterprises
remains subject, in all cases, to government approval and in certain
restricted industries - such as finance, utilities, transport; and
communications - is subject to statutory limitations or prohibition. 62
(Domestic,Japanese,takeover bids are also subject to stringent controls,

both formal and informal.) On this latter point, of course, Japan is

not unique and many countries impose similar statutory limits or prohibitions
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on certain specific, critical, industries. Moreover, Japan's maintenance

of controls over foreign investment in existing enterprises, also, is

not out of tune with the times as even in the USA (with the sudden

emergence of oil-rich Arab countries looking for investment opportunities)
there has been increased talk of adopting some form of monitoring of foreign
takeovers. Thus, Japan can fairly be said to have completed a process of
Tormal liberalization and internationalization. Moreover, while informal
impediments may remain, these are likely to pose few serious obstacles to

the flow of technology. 63

(b) The Impact of Liberalization on Technology Transfer

As figure 4 (see page 81) shows, there was a fairly steady
and rapid increase in TT beginning in the early 1960's and the pace of
TT quickened with the liberalization measures of 1967-1968. The increases
in TT activity cannot be entirely attributed to the liberalization
measures. Japan's further economic expansion and development towards
affluence, as well as the rapid increase in Japan's Foféign exchange
reserves (fnqggrqqndl965) all favoured increased TT activities. Nevertheless,
even prior to the Férmal liberalization measures in 1968, informal response

to demands for liberalization contributed to the surge in TT.

The formal liberalization measures of 1967-68 are; of course, most
clearly causative of the concurrent overall increase in the yearly rate
of TT. More dramatic than this, haowever, is the sudden shift from class
B to class A TT agreements. It seems clear that the liberalization
measures not only encouraged more TT but that (recalling that the main
distinction between the two types of TT was whether payments exceeded one
year in duration or not), they also encouraged companies to enter into

agreements of a longer—terwbmore ongoing nature.
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Figure 4 o
Approvals of Technical Assistance Agreements, 1950 - 1973
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Source' Kagaku G13utsu cho (Sc1ence and Technology Agency)

Galkoku Gijulsu Donyu Denji Hokoku

_ (Annual Report on Foreign Technology Importatlon)
et Japanese - 1975 p.5.
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Ozawa, goes further and suggests that this sudden turning aWay from
class B towards class A TT: ". . . may signal a turning point in Japan's
postwar technological progress; its technical capacity had substantially
advanced to such an extent that industry became less dependent on incidental

technical assistance from the West." 64

A reduction in dependence on the West for 'incidental technical
assistance’ hadumﬁougtedly'taken place. On the face of it, however, it
seems highly unlikely that a major turning point coincided with the
1967-68 liberalization measures and, moreover, occurred in all industries
at about the same time (see table,§>on page 42). What's more, as was
pointed out earlier, the distinction between class A and class B categories
of TT does not bear any necessary relationship to the 'technical' content
of thé TT. An item of class A TT may transfer only the rights to use
a brand name while class B tt often involves precisely such 'incidental
technical assistance' in the form of short-term consultation or advisory

services,

In the final analysis, the significance of this change, in terms
of the content - as opposed to the duration - of TT agreements, probably
' cannot be established without a detailed examination of specific
contracts both before and after the liberalization measures. Unfortunately,
no such study appears to have been carried,out. It seems likely that,
were such a study done, it would reveal ayclose connection between the
rapid trend to class A TT agreements and the increase in foreign direct
investment activities - which were also affected by the liberalization
measures. That is to say, as more foreign firms opted for FDI in Japan
there would, naturally, be an upsurge in the number of class A (longer-

term) TT agreements between the Japanese venture and its foreign parent
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or partner. Such longer term and maore comprehensive agreements appear to
have taken the place of many of the, earlier, class B TT activities of

these same companies.

(c) Liberalization and Foreign Direct Investment

The strong connection between FDI and TT, as a general
phenomenon, has been discussed earlier. In the Japanese case the connectibn
appears to have been particularly strong and important. In fact, the
rapid increase in FDI in the 1960's can be largely viewed as an exchange
of technology (or the legal rights to use it) for access to the Japanese
market. This view is supported by studies published by MITI in 1968:
which indicate this to have been the case both as regards the subjective
motivations for entry into a joint venture (see figure 5 on page 84) and
in the respective contributions actually made by the partners at the

time of formation of a joint-venture (see table 19 on page 85).

As figure 3 (on page 66) indicated, FDI, in terms of numbers of cases,
roughly paralleled trends in Japanese private eguipment investment and
trends in TT, per se, though it was increasing at a slightly faster rate.
The liberalization measures of 1967-68 gave FDI even more impetus and
the annual rate of new joint-venture formation was running above 200
cases per year by 1970 - more than double the figure in 1967 (see table 20)
The 1960's witnessed a considefaﬁle increase in the proportion of joint-
ventures engaged in non-manufacturing activities and likely, therefore,
to be less associated with TT. In terms of capitalization, however,
there remains an overwhelming dominance of manufacturing concerns (see
table 21 on page 87). As table 21 indicates, the average level of

foreign ownership for FDI in Japan is only slightly over 50% and this
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Figure 5

Motivation for Involvement with
Foreign Direct Investment in Japan

No. of positive responses

~
5
Il

Proportion giving this as the most important motivation

Foreign Companies

Procurement of parts, raw materials WF44)
Exploit Labour resources ‘ (61)

g (90)
Exploit technological resources '
Exploit Capital resources

Growth characteristics of the market i (326)

Value as a Foothold in Asian market

|50
| 45)

(20)

Absence of Competing Companies

Other reasons

;
7o
Response unclear i

Access to Capital

Access to raw materials, parts

(129)

Use of Brand name (domestically)

Use of Brand name (Export markets)

Exports

(290)

Acquisition of Production Technology?

Acquisition of Management Technology] .

Other reasons

Source: Tsushdsangyoshd,

Gaishikei Kigfb Sono Jiffai to Eikyo, op. cit.

pp. 31 and 34



Table 19.

Joint Ventures in Japan: A comparison of ‘the respective contributions of
Japanese and Foreign partners at Start-up and over time.

—cg-

Investment Respective _
Nu:?er Total % ;:2:; of Cash z -Equipment z Technology | % Other Z
Investment . ’ i
Investors ) Investment
Investor )
(%)
At Time - J Actual : : . e .
of A Number 2,212, 101,027,587. 100. | " 60.3 94,360,203, | 93,4 | 3,862,436, 3.7 26,995 0. 2,777,953 1 2.7
S A
U N No. of 2
R E Responderty 285. - - - 285. | ~ 7. - o - 7. -
\ S
E E
Y F -
(1967) 0 Actual 326. 66,499,547, 100. 39.7 54,978,319, | 82.8 205,211, 0.3 {9,151,900. {13.8(2,064,117. [3.1
: Number :
R
E
e No. of 285. - - - 270. | - 4. - 31. - 7. -
Respondents
N .
J Actual . ’ ’
At ? Number 1,695. 35,701,667. 100. 55.8 - 31,665,573. | 88.7 3,862.971. 10.8 26,995 | 0.1 146,128, | -
Time A
N .
of . E No. of
Start- S Respondents 281. - - - - 279. ) - 8. - 2. 1 1. -
v = , 1 - . —
: F Actual - 327 28,303,412 100.{ - 44.2 19,878,701. | 70.2 115,211. | 0.4 | 8,309,500 |29.4 0 -
(Vari- : Number , . »303,412. . . , , . ). , . 4 , , . .
ous) R
E -
1 No. of : g
G Respondents 283, - - - . 258.1 - 3. - 31. - .0 -
Source: Tsuchosangyosho (MITI), Gaishikei Kigyo ~ sono Jittai to Eikyo (Foreign Capital-related

Enterprises:

their Status and Impact) - Japanese_— Tokyo

1968. pp. 272 273.
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Table 20.

Establishment of Joint Ventures (Number of Cases)
by Main Industrial Categories: 1950 - 1971

ni;St All Other Commerce

' Industry | Machinery|Metals Chemicals|Textiles|Petroleum Ma?ufact— TrZZZ Other
ea uring

0-53 70 21 10 4 5 9 12

954 6 1 1 3 1
955 2 1 1

956 5 1 2 1 1
1957 7 4 2 1
958 1 1

959 10 5 2 1 2

960 12 4 1 6

961 19 10 1 3 2 1 2

962 22 12 1 8 1

963 53 23 3 11 1 1 7 4

964 77 24 5 11 2 12 15 8
965 69 18 4 13 1 1 7 14 11
966 78 18 1 19 1 10 20 9
967 93 29 6 12 3 3 6 29 5
968 106 - 28 1 11 2 8 44 12
969 174 41 9 29 15 54 26
970 209 42 5 28 4 25 64 41
971 | 217 37 10 18 3 1 30 77 41
971

dist)} (100.0) (17.1) (4.6) (8.3) (1.4) (0.5) (13.8) (35.5) (18.9
gkal

950- | 1,230. 31.9. 54, 189. 24, 12, 135. 333. 164.
971

. of

'otal | 100.0 25.9 4.4 15.4 2.0 1.0 11.0 27.1 13,3

Source: Fujiwara, Ichiro Shihon Jiyukato Takokusekikigyo (Capital Liberalization
and Multinat-onal Enterprise)-Japanese-Tokyo,Nikon Keizai Shimbunsha,
1973. p.100.

Notes : 1. This data is not restricted to newly established companies and
includes agreements between foreign investors and existing Japanese

companies.
2. Includes Yen-base companies
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Table 21.
National Origin of Foreign Direct Investment in Japan
by amount of Investment (as of 1971)
Home Industry,C;pi;ai;tal .All_Ind?stry .Man?facfuring o
commizy TRer ool 1 of Tovat] QRIELEATO 1 of rocar
U.S.A. 1,535 68.5 1,350 73.4
Europe 572 25.4 373 20.2
England 222 9.9 83 4.5
Switzerland 169 7.5 146 7.9
West Germany 50 2,2 35 1.9
France 35 1.5 33 1.8
Other Europe 96 4.3 75 4,1
Canada 108 4,8 108 5.9
Other 28 1.3 10 0.5
Foreign Capital, Total (A) 2,243 100.0 1,841 100.0
Total Capitalization of Foreign
Capital-related Enterprises(B) 4,109 - 3,674 -
A/B x 100 (%) 54.6 - 50.1 -

Source:

Tsushosangyosho, KigyoKyoKu (MITI, Enterprise Bureau).

Gaishikei Kigyo no Doko (Trends in Foreign Capital-related

Enterprises) -~ Japanese - Tokyo, p.29.
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reflects the fact that the most common form of FDI is the'joint venture
(see table 22 on page 89). The USA is the largest direct investor in
Japan and accounts for about 62% of total companies and 68% of total
capitalization (tables 21 and 22). This US dominance of FDI is high
but not uniquely sgo - an OECD study indicates an even stronger US

: 65
domination of total FDI in Canada and the UK. In view of the strong

historic, linguistic and (in the case of Canada) geographic ties between
these latter two and the US and the corresponding lack of such ties
between the US and Japan haowever, the high Japanese figures suggest that
the postwar ties forged between Japan and the US have had particularly
strong impact on the propensity for US FBI in Japan (the same OECD study
showed, for example, that US FDI accounts for only about 44% of total FDI

in the other high-growth postwar economy, West Germany).

(d) Liberalization and Domestic Firms

As we have already indicated, liberalization led many Japanese
firms to enter into 1Dngef—term and closer relationships with foreign
companies. There were also, however, other and more generalized effects

following on liberalization which had significance for TT.

In the first place, the trend towards liberalization increased - or
threatened to increase - competition in the Japanese domestic market from
foreign products and firms. As a consequence, there was considerable
official and public concern over ‘rationalization' of Japanese industries
'so that they might more effectively meet the forthcoming "face-to-face"
competition from large international firms in their home market. In the
main, the envisioned rationalization process implied a reduction in the

numbers of firms in various industries so as to develop an industry



Home Country of Foreign Investor

0O F

B U S I N E é éﬂr

T Y P E
;Type of Company and All Enterprises Manufacturing Commerce Other
'Home Country of No. of Z of No. of Z of No. of 7 of No. of | 4 of
'Foreign‘¥pv¢stor Cos. - Total Cos. Total Cos. Total Cos., Total
| ' ~ :
i TOTAL 1,006 100.0 565. 56,2 323. 32, 118, 11.8
'Type of Company - - - - - - - -
| Totally Foreign Capital 274, | 27.2 45 4,5 163. 16.2 66.
" Joint Venture Co. 650. 64.6 474, 47.2 130. 17.9 46,
. Foreign Capital-Importirg
Japanese Company 82. 8.2 46 4.6 30. 3.0 6. 0.6
Home Country of Foreign
Company - - - - - - - -
U.S.A. 620. 61.6 414, 41,2 135 13.4 71. 7.1
‘Canada 24, 2.4 14, 1.4 8. 0.8 7. 0.2
Europe 288. | 28.6 129. 12.8 127. 12.6 3Z. 3.2
England 50. 5. 24, 2.4 19. 1.9 7. 0.7
France 29. 2.9 11. 1.1 12, 1.2 6. 0.6
West Germany 70. 6.9 36. 3.6 28. 2.8 6. 0.6
Switzerland 67. 6.7 32. 3.2 31. 3.1 4, 0.4
Other Europe 72, 7.1 26. 2,6 37. 3.7 9. 0.9
Other 74, 7.4 8. 0.8 53, 5.3 13. 1.4
Note% '"Foreign Capital-importing Japanese Company' indicates a Foreign entity has purchased shares in
an existing Japanese company. This category implies that there is no definite management
participation by the Foreign investor. Where there is clear evidence of such participation
the firms are reclassified as a joint venture. 'Joint Venture', except as implied in the
preceeding, indicates a company originally established in partnership with a foreign investor.
Source: MITI, Gaishikei Kigyo so Doko, op.cit. pp.32-33.
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structure composed of a smaller number of larger firms. This, it was felt,
would produce more efficient industries capable of technological scale
economies and, in the longer run, technological innovative abilities

comparable to those of large international firms.

This concern, and the remedy proposed, reflected the fact that in many
of the boom industries of the 1950's there were a large number of marginal,
small-scale, producers many of wﬁich had poor access to financing due to
the highly centralized Japanese financial system., Thus industry consolid-
ation Wouldvalso improve the financial ability of Japanese industry to
compete., The amendment of the Anti-Monopoly Law of 1947 to permit what
were termed 'recession and rationalization cartels' provided a useful means
of providing official encouragement towards inter-firm cooperation and

eventual industry consolidation.

Aside from whatever impact government encouragement of industry
consolidation may have had, there are indications that the rigours of
the market-place, itself, began to enforce a consolidation process on
industry as the Weaker firms in many cases became less and less able to
keep pace with expansion and technical change in their industry and their
market shares dwindled (appendix 1. provides a rather extreme example of
industry 'crowding' in the late 1950's). An even sharper spur to reduction
in the number of firms in the various industries was provided by the
severe recession years of the early 1960's. Thus, from a combination of
official encouragement and market forces, the 1960's was marked by a
considerable degree of consolidation in Japanese industry. This process
is reflected in the sharp upturn in the number of mergers per year
beginning in 1960 and continuing through into the 1970's (see figure 6

on page 91).
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Another, possibly related, development of the 1960's may have been

an increasing technological 'equality' among Japanese firms. As figure 7
(see page 93] indicates, the proportion of ‘new' technology, that is,
technology not previously imported into Japan, declined fairly steadilyf
Conversely, this implies that an increasing proportiqn of the (increasing
amount of ) TT in the_lQGd's waslof technology glready possessed by one

or more of the importing companysf‘competitors. Overall, this meaﬁt a
levelling of the technological capabi}ities‘among Japanese firms and, at

the same time, an increase in industry average technological capabilities.

Thus, the reality and thg jthreat'lposeq by the movement towards
liberalization in the 1360‘5 helpgd spur on in@ustry consolidation and
technological development over the same_period. In any evert, by the
latter part of the 1960's, the increasing sophistication of Japan's
existing technological capabilities led to an increase in the amount of
development efforts Japanese firms were making at the technological
'frontiers' of their respective sciences. With this, the role.of TT, while
still of major importance, is coming to be subordinate in official and
popular thinking to the growing emphasis on the development of the
independent technological innovative capabilities of Japanese industry.
This, ongoing, transformation in the role of TT which began in the late
1960's and early 1970's is one theme of the following chapter discussing

"TT and Japan today".



Figure 7
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Trends in the Importation of "new'" *technology as
a component of Total Technology Imports = by industry
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imported into Japan.
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V  TECHNCLOGY TRANSFER AND JAPAN TODAY

In Japan in 1975 the themes of the recent past outlined in the previous
chapter still persist. The purpose of this chapter, in contrast to that
of chapter four, is not therefore tp_outline the course of major change
over time in the patterﬁ of TT to Japan in the past few years but, rather,
to provide a statemenﬁ ofﬂthe current status of Japan vis-a-vis TT and to
suggest what may bg the major_related.themes in_the near future. In this
respect, relatively recent developments of the past few years have probably

served to clarify what these themes will be.

In particular, the growing‘problems of 'over-industrialization' in
Japan; the energy and rescurces crises, and major changes in Japan's
foreign relations are all recent changes which have implications for
Japan .and TT and which have served to clarify some of the likely develop-

ments in this area over the near and medium-term future.

1. The Changing Characteristics of Technology Transfer to Japan

The tendency noted earlier (éee figure 7 on page 93) for multiple
transfers of a given technology to more than one Japanese company would
seem to have evolved into a new, standard pattern in which TT is 'clustered!
around significant new innovations aé they occur. This impression is
particularly strong in industries in which Japan's technological level
is high. Thus, in 1973, 168 of the total of 305 transfers to the Japanese
electronics industry were 'multiple' - with one technology alone accounting

for 24 of the transfers. 66

In terms of the content of TT agreements themselves, the growth to
affluence during the 1960's has created in Japan the world's second

largest mass-consumption market (aFter the USA). Thus, there is and
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should continue to be a major market in‘Japan fqr TT related to the fashion,
sports; leisure, and service industries. In-:this connection the rapidly
increasing flow of textile and textile-products-related technology which
began in the latter 1960's (see table 8 on page 43) likely reflects the
saleability of fashionable foreign brand names and slothing designs in con-
temporary Japan - rather than any more clearly “technical" reliance on
Foreignftechmp]bgiés@:g@meuspe@ial saurce qF impetus for such TT may be
the increasing amount oF_Foreign tourism by Japanese. As table 23 shows
(see page.96), the numbgr of Japanese goihg abroaq as tourists increased
by a factor of. more than lO_bgtweQnH196§ aﬂd 1974. As these hordes of
conspicuous consumers return to Japan 1aden'with their usual mass of
souvenirs (and knowledge of others they didn't return with) they sew the
seeds for additional 'fads' in foreign-inspired consumers goods and
prepare the way for further TT. Thus, one major and growing area or type
of TT to Japan, both now and in the future is far less related to the
technical than it is to the Fashionable - to. the special cachet of =&

foreign brand name or design.

There are, of gourse, areas where TT of a more clearly technical nature
is and is likely to continue to be active. These would prominently
include the areas of energy, information processing, and pollution cantrol,
including recycling techniques. This latter category is a particularly
interesting area. It may be a field where a cycle of technology import-
technology self development-technology export will occur in a rapid;
foreshortened form due to the rapidity with which the industry developed
and the severity of the pollution problems (and regulations) in contemporary

Japan (see appendix 3. for a case study of TT in this Field).
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Table 23,
TRENDS IN JAPANESE OVERSEAS TRAVEL
a) Yearly Totals 1950 -1974

Year Total Year Total Year Total
1950 8,922, 1960 76,214, 1970 663,467.
1951 20,011. 1961 86,328, 1971 961,135.
1952 25,597, 1962 74,822, 1972} 1,392,045.
1953 34,813, 1963 100,074. 1973 | 2,288,966,
1954 34,593. 1964 127,749, 1974 2,335,530.
1955 42,900, 1965 158,827.

1956 35,803. 1966 212,409,

1957 45,744, 1967 267,538,

1958 49,263, 1968 343,542,

1959 57,194 1969 492,880,

b) Composition (category definitions underwent minor change over

Year Business Academic| Tourist | Other Total*
1965 66,752, 2,5265 49,468, 44,164, 162,910,
sic.

1968 122,754, 5,393.| 152,513.]62,407. 343,067.

1971 241,540, 2,244 .1 638,489.{78,862, 961,135,

1974 375,171, 5,324.11882,415.172,620. 2,335,530.
*Differs from figures in a) due to

difference in data collection procedures.
Source: Unpublished data received from the Japanese

Ministry of Justice, Immigration Department,

June, 1975.

time)
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2. Growth in Cooperative Ventures

The technqlogical capabilities possessed by Japanese firms - and
the competitive necessities they Tace domestically and internationally -
increasingly mean that technological advance implies advance at the frontiers
of their respective_sciences. ‘Due to the often major costs and almost
invariably unpredictable_results qF research at this level there is
considerable appeal in fhedginggqhg's bets'Aby entering into some form
of cooperative agreements.wi?h other organi;atipnsvengaged in similar
research. This oan.takelmaqy Forms; from joint development, to cross-

licensing, to *mere' information sharing.

Considerations such as this can lead of course to cooperative agreements
among domestic firms. Indeed, such considerations have played a part in,
for examplé, the formation of Japanese computer firms into two groups of -
cooperating companies (following considerable, strong, government encourage-
ment). Moreover, there are indications that the 1970's will see a broad
and continuing effort on the part of both business and government to
encourage such domestic cooperative efforts at technological development. 67
Ozawa has argued that Japan may, in fact, possess an advantage in this
area for,
As the complexities of the problems to be dealt with and the scale
of research increase, a systems approach and interdisciplinary teamwork
are required. Here the Japanese may have an advantage, since they
can mobilize the devoted efforts of a group of researchers of diverse
backgrounds in relative harmony. A strong group orientation is a
peculiarly Japanese characteristic.

In fact, however, while Japan may possess advantages they are unlikely

to lie in the ability to 'mobilize the devoted efforts of a group of

researchers of diverse backgrounds' - precisely because of a ‘strong group

orientation'. That is to say, except in unusual circumstances {as in
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wartime or some other situation which expands group identification beyond
normal bounds), the tendency of a group of Japanese, researchers or not,
is to remain highly aware of ‘diverse backgrounds® and to respond and
behave as members or representatives of their primary group. To the
extent that research demands the repetitiye formation and dispersal of
project-oriented research 'teemsf, the Japanese are more likely to possess

a disadvantage than an advantage.

There is the further fact that in both the general case and (perhaps
particularly) in the Japanese case there is a tendency for firms to view
aill relevant domestic organizations as major competitors. This can
make firms more willing to enter into cooperative agreements with foreign
firms rather than with domestic 'rivals'. In some countries, including
Japan; there is also the possibility that anti-trust laws and regulations
can act to make such cooperative agreements easier to form with foreign

than with domestic firms.

In fact, for whatever combination of reasons, there is already an
indication that cooperative agreements with foreign firms are of growing
importance as regards TT to (and From) Japan. This is reflected in a
growing number of cross-licensing agreements witthoreign firms. In the
majority of cases to date however, such agreements have been linked to
payments by the Japanese side - suggesting that the foreign firm remains

technologically dominant in such cooperative relations.

In the extreme, such 'cooperative agreements' take the form of joint-
venture caompanies in Japan (or elsewhere]. In this regard, the increase
in FDI in Japan witnessed in the 1960's, and early 1970'5; is likely to

continue and to maintain the characteristic joint-venture form. There
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will not likely, however, be any further major, formal, liberalization
measures in the near Futurae9 ~ especially as regards Toreign 'takeovers!

of existing firms.

3. Expansion in Technology Exports

Perhaps the major Japanese development vis-a-vis technolaogy transfer
in the 1970's has been and will continue to be the expansion in Japanese

exports of technology - in, that is, 'outward' TT.

One of the major forms of such outward TT has been, in the Japanese
case as in the general case, foreign direct investment. Japanese FDI
has grown rapidly in recent years and in reflection of this MITI, in
197i; began publication of an annual report on Japanese FDI. 70 There
has been some amount of Japanese FDI since the eafly 1950's but major
growth didn't begin until the mid-1960's and, as of March 1974, about
three-quarters of total Japanese FDI (around’US $10,270 million at that
time) had been invested in the immediately preceeding four years.

Not all of this FDI can be readily equated with TT and a great deal of
it is in commerce and finance rather than in the more clearly TT-related
manufacturing industries. Moreover, a considerable proportion of this
FDI is in developed countries over which Japan possesses no major

technological leads. 72

In fact, as of 1974, the largest single geographic area of Japanese
FDI was North America, which accounted for 23.66 of total investment
and for 29.8h of the total cases of Japanese FDI; followed by Asia, 23%
and 35.9 and by Gentral and South America, 17.6k and 11.7h. As might
be expected, investments in North America are primarily in commerce;
Finance; and other non-manufacturing industries which account for 60% of

the total (the balance being largely composed of investment in resource
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development fields such as pulp, forestry, and mining}.

Not surprisingly, the comparable data on Japanese FDI in the less-developed
nations of Asia and the Americas imply a higher level of TT. Investment
in manufacturing and resource development account for about 80k of total
Japanese FDI in Asia and for a similar proportion_of investments in
Central and South America and, to date, a majority ownership position has

been the norm.

A 1971 study of Japanege FDIf?a‘inqicateslthat, overall, Japanese
motivations for such FDI are little different from those of businessmen
from other countries (eg. protection or development of the local market,
advantages of production in proximity to the market, utilization of local,
lower-cost labour resources). An examination of FDI in the/extractive
and food-related primary-industries indicates, however, that an extremely
high percentage of such investment is aimed at securing resources for
Japanese secondary- and tertiary-industries. This reflects the high

level of Japanese dependence on foreign socurces of supply. 75

An examination of the data on Japanese explicit receipts for TT also
indicates that Asia is the major customer for Japanese technology. The
figures for 1972 76 show that Asia accounted for 50 of all receipts and
48%h of all cases of explicit Japanese TT in that year; followed by Europe
(24.3h and 22.6h) and North America (14.9h and 17.2%). The less-develaped
countries should continue to dominate in Japan's export trade in technology

over the next ten years or so but the pattern and nature of that trade

should undergo some significant changes.

First, the ownership percentage held by the Japanese side in its FDI
activities will likely decline as opposition to foreign majority ownership

and indigenous technical and management skills increase. Secondly, the
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importance of areas other than Asia should rapidly increase (as it has
already done for the Mid-East and may do for China and the Eastern USSR).
Thirdly; the range of technologies exported will likely expand rapidly

into a wide range of heavy manufacturing industries. This trend is
especially evident in the petrcleum-producing countries which have laanhed
ambitious industrialization ' plans requiring massive amounts of Fﬁreign
technology. Japan is liable to figure importantly into, for example,

their plans for developing the petrochemicals industries.

As regards exports of technology to the developed nations, there should
be less explosive bﬁt steadier and, in terms of Japan's technological
development, more significant growth. Here the opposition to FDI -
especially to Japanese FDI - should be less severe than in many developing
countries and the amount of Japanese FDI in manufacturing industries in
the developed countries may well increase significantly. The amount of TT
such FDI will implicitly represent is likely to increase as compared to
the recent past but to still represent only a small proportion of Japan's
overall technology exports. Perhaps a more likely form of increased TT
to the other developed nations will lie in the commercial sale of incremental
technological advances to existing manufacturers in developed countries.
As table 24 (on page 102) indicates, the Japanese chemical industry has
already successfully sold major items of chemicals and synthetic textiles—
related technology abroad, primarily to the US and Western Europe. In
this regard however, longer term success is likely to hinge on Japanese

efforts to strengthen their ability for independent technological

innovation.

4. The Search far 'Technological Independence!

Japan in the years since World War Two has transformed itself -



Table 24.

Japan's Exports of Major items of Chemical and

Synthetic Textiles - related Technology: 1950-1972,

_ Time period

1950-1963 1964-1967 1968-1972
Area
United States 3. 7. 14,
Western Europe 13. 11, 13.
South-East Asia 6. 5. 3.
Other 1. 3. 3.
Total 23. 26. 33.

Source: Watanabe,

Tokuji Nihon no Kagaku Kogyo

(Japan's Chemical Industry) -~ Japanese -

Tokyo, Iwanami Shoten, 1974 (4th edition).

pp. 64-65.
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with the help of a great deal of foreign technology - into one of the
world’s more efficient ‘'factories'. As a consequence, it is now one of
the world's most affluent nations and the second largest mass consumer
market. At the same time, however, it has come to suffer from some

of the world's worst urban and industrial overcrowding and lags far behind
other developed countries in many social capital items (such as roads,
sewers, parks, etc.). Thus, there is a growing consensus that emphasis
should shift towards improving the gquality of life in Japan by increased

emphasis on developing such social capital.

It is further recognized, however, that little improvement in the
guality of life in Japan can be achieved without major adjustment toc the
very industrial structure which made postwar development possible - and
at the same time created critical and pervasive pollution problems.
Moreover, Ffurther pressures to revise the industrial structure arise
from difficulties in meeting the massive raw materials demands implied
by the present structure now and in the future. These difficulties
appear likely to be even greater in the future - with or without Japanese
economic growth - both because of absolute limits on resource supplies
and because of a growing desire on the part of resource producing nations
to expand their processing and manufacturing industries. Because of her
high level of dependence on foreign suppliers of resources this creates

an especially precarious situation for Japan.

Thus, the existing Japanese industrial structure poses both domestic,
environmental problems and problems relating to the international
vulnerability of the Japanese economy to emerging trends among resource
suppliers. There: are, therefore, compelling domestic and international

pressures for restructuring Japanese economic activities and the
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implied direction of structural change is towards a low-pollution, resource-
conserving, and knowledge-intensive industrial structure. Again, as in
the mid-1950's, the Japanese bureaucracy and government seem to have
Fairly accurately and explicitly identified the problems and pointed

out the direction in which a solution should lie. Unlike the situation

in the 1950's however, there is no vast stock of faoreign technology
readily available to assist in this transformation. The areas, and levels,
of technology development of most concern in Japan today are, by and

large, the same as those in the other developed countries (eg. pollution
control, atomic and other new energy sources, ocean resources exploitation,
computers, information systems, etc.). Because of: Japan's circumstances,
however, development in these areas is perhaps more critical than in

other developed countries.

In this regard, it is important to reiterate that Japan's postwar
success to date has been less founded on the discovery of technological
innovations than it has been on the inventive and rapid application of
innovations discovered elsewhere. It is true that Japan's expenditures
on B & D have increased over the 1960's and early 1970's but in 1970
they still only amounted to 1.66%h of GNP - compared to USA 2. %% 54(1970.)’,

UK 2.1% (1970), west Germany 2.0h (1969), and France 1.%% (1970). 77
Moreover, the vast majority of Japanese R & D is performed by companies éhd
with relatively little government subsidizatian of B & D. Not surprisingly
therefore, Japanese R & D efforts have been concentrated on applications
and development work and not on basic research (which accountedvfor anly

8.1% of the total in the 1972-1973 fiscal year). /8

This accounts, in part, 79 for the status of Japan's balancé of

international receipts and payments for technology which showed only
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gradual improvement over the 1960's (table 25 on page 106) and still

lags well behind those of other developed nations (table 26 - also on page
106). There is, therefore, considerable concern and effort in Japan today
being directed towards the strengthening of Japan's independent

technological capabilities.

Thus, there are at least two aspects to the 'search for technological
ihdependenoe'now underway in Japan. The less obvious but probably more
important of the two has to do with the wvulnerability of the present
industrial structure to emerging trends in the resource-producing
countries - particularly those of the less-developed world. ‘'Technological
independence', in this sense, implies a technological transformation of
the existing structure towards one which is less dependant on offshore
resource suppliers. Fortuitously or not, this same implied technological
transformation will likely serve also to meet some part of the domestic

environmental problems created by the existing industrial structure.

The. second aspect of this 'search for technological independence' has
to do with Japan's capacity for independent development Df the technology
related to this technological transformation of the industrial structure.
There is no intent, here, to imply that Japan is or should be seeking total
independence in technological development. That is not a serious
proposition For any country, including the US. In large measure, the
needed technology will undoubtedly continue to be available through transfer
from other developed countries. But, because some of Japan's present and
future technological needs cannot be met by any available technologies,
there is a necessity for independent technological development capacity
if Japan is not to be forced into a passive posture of waiting for

appropriate developments to occur elsewhere in the developed world. In
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Table 25, ‘
Trends in Japans Balance of International Technology Payments
' 1950-1973 .
Year  |1950 1956 Tosal
=~ |- 1961 1962 [1963 |1964 {1965 [1966 (1967 11968 1969 1970[1971]| 1972] 1973|~2
Item 1955|1960 : . 1973
Technology Imports|. . _ .
payments 68.9128Q. 5 113{ 114 136 156 | 166 | 192 239 314| 368| 433| 488} 572| 715| 4355.4
(Millions of $) . . ’ N -
Tech. |[Class L . ' .
Imports| A 5251 831} 320 328 564 | 500 ] 472} 601 | 638 1061 1154 1330}1546 1916{1931) 13717
No. of Class . - ‘ .
Cases B 623 941 281 429 573 | 541 | 486 552 | 657 | 683 475 438 461| 487| 5191 8.146
thél 114811772 601|757 |1137 [1041 | 958 |1153 (1295 |1744 {1629 1768|200712403|2450 | 21.863
Technology Exports ) ) -
Receipts 1 0.7] 4.3 3 7 71 15} 17| 19| 27 341 461 59| 60| 74 88 461
(Millions of $) ' ' :
Ratio of i )
Receipts to 1.0] 1.5 2,7] 6.1 5.1 9.6 10.2( 9.9]11.3[10.8[12:5{13.6 12.3112,9(12.3 10.6
Payments (%)

- Japanese - Tokyo, 1975, p.56 .

Source: Kagaku Gijutsucho (Science and Technology Agency). Gaikoku Gijutsu Donyu
Nenji Hokoku, Showa 48 Nenpan(Importation of Foreign Technology Annual Report, 1973)

Table 26

International Comparison of Balance of International
Technology Payments

Country ) JAPAN . U.S.A. | UNITED KINGDOM FRANCE WEST GERMANY

Item Rece- | Pay- | A/B |Rece-| Pay~ | A/B | Rece-|Pay- | A/B | Rece Pay- | A/B| Rece-{Pay- A/B
© Year ipts | ments ipts | ments ipts | ments ipts | ments ipts [ments

A B A . B A B A B A ‘B

1963 7 1136 |0.05 1163 122 110.38 - - - 1138.6{188.7/0.73] 50.0 135.3 {0.37

1964 15 {156 |0.10 §1314 127 }10.35/123.2J115.1|1.07 |144.0[191.0 0.76 ] 62.¢ 153.3 | 0.40

1965 17 | 166 0.10 |1534 | 135 |11.36|133.8 128.5{1.04 |168.0f213.0 0.79 .75.3 165.5 | 0.45
1966 19 | 192 |0.10 {1682 {140 |12.01} 160.1{132.4]1.21 180.0] 243.0 0;74 73.3|175.3 ] 0.42.

1967 27 |1 239 10.11 {1836 | 166 li.O6 175.5{164.6/1.07 |195.0|230.0] 0.85| 89.8{192.0 |.0.47

1968 34 | 314 |0.11 [2000) 186 |10.75/204.5 185.0/1.11 |164.5}275.2{0.60] 98.5 219.5 | 0.45
1969 46 | 368 [0.13 2183 221 9.88} 211.9 212.4{1.00 193.3 305.5 0.63]| 96.5/251.3| 0.38
1970 59 | 433 10.14 {2502 | 225 }11.12|263.50239.3/1.10 {214.4] 349.9[ 0.61] 118.6 307.1}0.39

1971 60 | 488 [0.12 }2787 | 241 .| 11.56|282.7] 264.7}1.07 |395.3]464.1] 0.85 148,9}405.2 0.37

1972 - 74 1 572 10.13 3078 296 | 10.40 295.7 297.610.99 |576.0 578.7 1.00| 209.2} 465.5| 0.45
1973 88 715 0.12 (3578|384 | 9.3 - | - | - - -1 -] < -]

Source: Same as above, p.57.
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addition, there is the further point that, because Japan's technolgoical
needs exist at essentially the same frontiers as do those of the other
developed nations, there is and will be_a competitive necessity; as well,
for Japanese industry to achieve independent technological advances in at
least some areas if it is to maintain its international competitive

abilities.

Thus, in summary, there is one overriding technological theme which seems
likely to dominate the next ten or twenty years of Japanese development.
This theme will lie in the orchestration of a dual process of, on the
one hand; "selling" existing industrial technology to developing nations
(partly to acquire, in thé short term,access to raw materials for Japan's
existing industrial structure and partly as a business in its own right)
while, on the other hand, staving off the ultimate impact of rising
competition from these same countries by carving a niche for Japan in
the "post-industrial" world via independent development of appropriate

technologies.

In this, Japan is not without advantage. Her population which is
among the world's largest, is also one of the most literate and highly
educated. Given a consensus on a new vision of Japan's future, and
there are signs this is evolving, the basic cohesiveness of Japanese
society should, again as in the past, prove a valuable naticnal asset.
Moreover, if some form of knowledge-intensive, post-industrial society
does prove to be.'the wave of the future', Japan may possess the ironic
advantage of ‘'urgency' more than do many other potential candidates -
possessing larger domestic resources and/or less pressing pollution
problems. For, if necessity is not inevitably the mother of invention,

it is almost invariabiy its midwife, nurse, and patron.
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VI THE POSTWAR JAPANESE EXPERIENCE WITH TECHNOLOGY TRANSFER: CONCLUSIONS

The preceeding study of the Japanese postwar experience with TT suggests
that it was a function of a variety of factors. Some of these, if not
exactly unique to Japan, are, at least, less universalistic thaen are
others. We will, therefore, first discuss these 'special characteristics!'
of the Japanese experience. This will be followed by a discussion of
“the insights or 'lessons' the Japanese case may hold as regards some
of ~the more universal questions related to TT. Finally, there is a

brief discussion of areas for future research.
1. Special Characteristics of the Japanese Case

(a) Favourable Domestic Environment

rExamination of postwar Japanese TT points up the importance
of Japan's earlier, prewar, development which made for an environment
highly favourable to TT. Despite the destruction of wartime, Japan
remained a nation of considerable capacity and possessed still, the national
cohesiveness, pride, and ambition which had spurred Japanese development
since the Meiji Restoration. In fact, the hardships of a subsistence
level of existence in the immediate postwar following on the destruction
of. . much of Japan's industry was, itself, dramatic evidence of the extent

to which the nation had both adjusted to and come to depend on industry.

Thus, both a strong desire and the capacity to acquire advanced
industrial technologies was present - added to which was the necessity
to 'refit' an industrial plant heavily damaged in wartime. All of these

factors created an environment particularly favourable to TT.
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(b) Benign International Environment

The central role oF'the USA in Japan's postwar internatiocnal
environment was Favourablg”to TT. The importance of TT associated with
the US military presence has been mentioned, but even in the broader,
geo-political sense the Japanese alignment with the US seems to have
supported TT to Japan. Certainly, the US, even granting its technological
superiority, would seem to have supported Japanese technological develop-
ment more than tHe USSR has supported that of its allies, which have
experienced pressures to make their development complement and support
that of the USS5R. So too, the US support of relatively free internatiocnal
trade may have helped Japan secure access to offshore markets for the
output derived from new, imported, technologies. Finally, international
business in the 1950's and early 1960's seems to have been far less
attuned to the business potentials in non-western countries than now, This
may have facilitated Japanese acquisition of technology on its own terms;

that is to say, via licensing rather than foreign direct investment.

(c) Large Size of the Domestic Market.

The large population of Japan can be viewed, of course, as
a potential or actual burden. In the event, andlgiven its high levels
of education and adaptation to industrialization, it has probabhly been
a blessing as regards postwar TT. In any case, it played a major role
in shaping postwar TT. For, as Japanese postwar development progressed,
Japan came more and more to present an environment amenable to the kinds
of large—scalé, mass—production, and consumer-oriented technologies
evolved in the developed countries, most particularly in the USA. Thus,
while many countries possess the technical expertise to acgquire many

advanced US-developed technologies they often do not have the potential
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mass market to justify doing so. In contrast to this, Japan has, by now,
reached the point where most significant US commercial innovation can

immediately find a place in Japanese industry.

(d) Antipathy to Foreign Direct Investment

The high level of Japanese antipathy to foreign direct
investment has beén much remarked. So too have been official efforts to
limit and control such investment and the actual lowlevel of FDI in
Japan. As we have indicated, foreign indifferehce to the Japanese market
as well as rather high cultural and linguistic barriers have also
inhibited FDI. Clearly, however, Japanese antipathy to FDI has played a
major role in limiting that form of TT and in encouraging the use of

licensing arrangements.

The official manifestation of this antipathy in rules and regulations
limiting FDI were, however, only a reflection of a much more pervasive
and enduring antipathy to 'outsiders' which exists at the level of the
individual and group throughout Japanese soclety. Thus, even if there
had been an absence of formal and official controls on TT via the FDI
mode, there has been, and remains, a pervasive and emotional antipathy to
FDI which inhibits it. This antipathy extends to (or is, perhaps, rodted
in) the psychological and economic attitudes of the individuals who would
be the prospective employees of foreign subsidiaries. Thus, its impact
has been far greater than would be that of an antipathy grounded solely
in economic theory or ideclogical-.nationalism and manifested merely in

formal laws and regulations or in the attitudes of a leadership 'elite®.

2. "Lessons" from the Japanese Experience

Many aspects of the Japanese experience with TT - including some
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of the "special characteristics" discussed above - seem to provide insights

of some generality. The following seem particularly significant.

(a) Technology Transfer and National Identity

Clearly, Japan has undergone an enormous amount of change
in the thirty years since the end of World War Two. This is most clearly
evident in the material and popular culture and in the pattern of daily
life. To some major extent these changes are related to Japan's postwar
technological development -and the TT which helped to fuel it. Indeed,
as regards the major postwar cultural change, to a mass-consumer society,

the 1link with imported technology is extremely close.

While Japan has changed however, it has not in any fundamental sense
become less 'Jdapanese'. In some cases the traditional ways have undergone
only superficial change while, where there has been more substantive
Chanée, it has by and large been adaptable to the existing institutional
framework. Thus, giﬁts,lfor example, continue to be given for ffaditional
reasons to the traditional persons - with the substitution of imported
whisky for Japanese 'sake'. Again, while the aspirations and expectations
of young men of today may differ widely from those of their fathers 25
or 30 years ago, the vast majority still seek to.fulfill them within a
corporate environment providing 'lifetime' security and a degree of close

and emotional interpersonal content not found in other developed nations.

Just as earlier Japanese development provided the most dramatic
evidence that industrialization allows for considerable cultural diversity,
so too, the postwar transformation to affluence suggests a tendency to

cultural diversity rather than cultural convergence even at the frontiers

of the development process.
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(b) National Goals and Technology Transfer

The Japanese postwaf experience reinforces the view that
technological development and TT is facilitated by the presence of clear
and articulated national goals. Perhaps the most striking example of
the official articulation of such goals was the 1956 Economic White Paper
which emphasized the importance of developing the consumers goods industries
and heralded the start of the postwar revolution in consumption. More
inportant, however, was the fact that the goal of achieving the affluent
consumer-oriented society typified by the USA was not merely an ‘'official!
goal imposed from above but was, rather,.agoal widely accepted throughout
the nation. The importance of such broad support for - and, thus,
assurances as to - the basic direction of development to those immediately
concerned with TT decisions in the business world was undoubtedly great.
In particular, such assurances would have reduced - though certainly not
eliminated - the perceived risks of importing technology much more than

would mere 'official', governmental assurances.

The Japanese case would suggest, therefore,-that broad public support,
and not mere goal setting by the government or bureaucracy, is of
importance in encouraging TT appropriate to those goals. Thus; in the
absence of such support, importance should be attached to 'selling' those
goals . and plans not only to those who will be directly involved in the

related TT but also to the public at large.

(c) Licensing versustoreign Direct Investment

Japan in the postwar period managed a major process of inward
TT primarily by means of licensing and without any large-scale foreign

direct investment. It does not, however, stand as an unmitigated testament
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to the feasibility of a national policy to encourage TT while inhibiting

FDI.

In the first place, qf course, most Df“the less-developed countries do
not possess anything near the technological and industrial background
possessed by Japan at the end of World War Two. For them, some form
of longer-term foreign presence -whether through FBI or by means of
some other, more limited, form of management presence - is probably

inevitable if 7T is to take place at all.

However, even where the necessary industrial and technological
prereguisites are present, as in most of the developed countries, the
rapid internationalization of business in the 1960's may‘have made
many potential suppliers of technology less willing than in the earlier
postwar period to settle for a simple licensing arrangement without
first considering the FDI alternative more seriously. Thus the potential
supply of some technologies for transfer via license may be smaller or

more constrained than has been the case in the past.

Finally, and most generally, many technologies require access to a
large market if they are to be efficiently employed. In many cases as
well, a technology will require a supporting international network of
information and resource supply if it is to operate efficiently. Where
these conditions do not exist, the only feasible form of TT may be ane
involving some form of FDI and participation in the worldwide production

and marketing network of a multinational firm.

In the Japanese case, the large size of the domestic market served,
in this sense, to make TT via licensing more feasible. In addition,
the central role played by the Japanese trading company in her international

trade (see table 27 on page 114) may have provided many of the multi-
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Table 27.
Japan's Top Ten General Tradng Companies:
Share of Exports and Imports, Turnover as % of G.N.P.
a) Share of Exports
Year Exports (A) Exports via B/A
"Top Ten"(B)
1960 14,817 6,924 é6.7
1961 15,555 7,304 47.0
1962 18,032 8,861 49.1
1963 20,289 10,370 51.1
1964 25,873 13,480 52.1
1965 31,406 16,581 52.8
1966 35,848 18,636 52.0
1967 - 38,786 19,726 50.9
1968 49,381 23,783 48.2
1969 60,523 28,395 46.9
1960-1969 (4.08)* (4.16)
b) Share of Exports
Year Exports (A) "Exports via B/A
Top Ten(B)
1960 16,776 10,134 £0.4
1961 21,632 - 13,394 61.9
1962 20,239 12,724 62.9
1963 26,089 16,439 63.0
1964 28,515 18,094 62.0
1965 30,301 19,569 64.6
1966 36,068 23,416 64.9
1967 43,423 28,252 65.1
1968 47,844 30,191 63.1
1969 57,618 35,878 62.3
1960-1969 (3.44) (3.54)
¢) Comparison of Turnover with G.N.P.
Year G.N.P. - (&) ~Turnover of B/A
: "Top Ten''(B)
1960 162,070 39,808 24%6
1961 198,528 50,089 25.2
1962 216,959 52,483 24.2
1963 255,759 67,344 26.3
1964 295,305 79,164 26.8
1965 326,504 86,543 26.5
1966 381,179 106,146 27.8
1967 447,668 117,213 26.2
1968 527,803 133,746 25.3
1969 625,500 167,062 26.7
1960-1969 (3.86) (4.19)

* Figures in brackets indicate ratio 1969/1960.

Source: Arita, Kyosuke Sogo Shosha (General Trading Companies)-
Japanese - Tokyo, Nihon Keizai Shimbunsha, 1970, p.21.
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national capabilities demanded by imported technologies which would

otherwise have made TT via simple licensing arrangements infeasible.

It is this latter point - the implied potential for a small number of
large, indigenous, trading companies to develop and provide to industry
some of the special expertise and capabilities possessed by multinational
Compénies - which may hold the most general lesson for nations seeking
to encourage technological development while, at the same time limiting

the inroads of FDI.

(d) Competition and Technology Transfer

The extremely competitive domestic business environment
would appear to have been one of the prime motive forces encouraging
postwar TT to Japan. While some of the origins of this competitive spirit
lay in such unique, Japanese, factors as the lifetime employment system
(and the commitment to the firm which it creates) thé fact that a
competitive environment encouraged TT has relevance beyond the Japanese

case.

It is true, of course, that restrictions of market size and on the
available trained personnel may make a competitive, multi-firm industrial
structure infeasible in many nations. Moreover, there is no reason to
believe that strong central government efforts to see that technological
development is maintained in a specified and limited number of crucial
industries cannat be successful, even in a monopolistic environment -

given the administrative and._other resources necessary to impose such an

effort.

Nevertheless, the Japanese case would suggest that, if a widespread and

ongoing process of technological upgrading is desired, nothing is so certain



- 116 -

and efficient a means to promote it as the development and maintenance
of a competitive envircnment - whether the origins of that competition are

domestic or international.

(e} Technology Transfer and the Role of Government

Government and the bureaucracy have played a very prominent
role in postwar Japanese development. It is clear, too, that the intent
of government activity was to encourage technological development and
the TT which this implied. The extent to which the high level of TT
which, in fact, took place can be viewed as a 'result' of government tech-
nology development policies is less evident - if only because such

policies were only one of the factors which impinged on TT decisions.

Moreover, in terms of what‘might be'generalized from the Japanese
experience, the close and_complex interactions which characterize Japanese
government-business rslations seem tg bg much more an aspect of the
Japanese cultural_milieg than they are a ganeral fformula"lfor appliqation
in other settings. .They do sggggst'however thevvélua of having.gove:nment
policy-making take place so far as possible, not in a bureaucratic vacuum
but in close consultation with the persons and industries that will be
affected - and which, in the final analysis, will determine the success

or failure of those policies.

Another aspect of Japanese government policy - the willingness to be
discriminatory and selective in the encouragements given to industries -
also seems to be instructive. While there were some general, broad-
spectrum, policies which undoubtedly encouraged technological development
and TT in most, if not all, of Japanese industry it is not these but,

rather, the more focussed efforts of postwar' policy to give special
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consideration and attention to selected industries which seem most

characteristic.

In this respect, the presence of large, multi-industry corporate
groupings in Japan may have made such discriminatory policies more feasible.
Such corporate groupings, in—sg—Far as they receive both the adverse and
the favourable impact of selective po}icies, are more liable to support

them than is the industrial “establishment" in many other nations.

Nevertheless, given the necessity pf focussing industrial and technological
development policies, thg Japanese experience urges the view that, first,
discriminatory policies are adviseable and, second, that potential opposition
to such policies should not be mollified by weakening the selective impact )

of policy but, rather, by co-opting the potential opposition to policy by

emphasizing, or creating, an interest in it for them.

3. Future Research

vThis research has, perhaps, raised more guestions that it has
answered. but, in so doing, it has indicated some question areas to be of
more fundamental importance than others. Two such guestion areas seem
particularly appropriate for further research and study and deal, first,
with the relative importance of government policy and ‘market forces' in
stimulating TT and, second, with the relative importance of domestic and
foreign sources of technological change. We conclude, therefore, with a

brief discussion of these two issues.

(a) The Relative Importance of Government Policy and 'Market

Forces'!

Japan's postwar development is reputed to owe much of its
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success to the policies of the Japanese government and bureaucracy. As
regards the specific area of technological development and TT as well,

the present study has shown a high level of central government interest

and involvement in these specific areas. A multiplicity of laws, regulations,
tax provisions, and other instruments of policy bearing on TT were devised

and implemented in the paostwar period.

There would appear, however, to be no single policy or set of policies
which substantially accounts'For the high level of TT and technological
advance egperienced in postwar Japan. As was suggested earlier, this may
be because much of the apparent success of central government policies
owe more to the organic process of consultation and consensus-building
which. constitutes Japanese policy making than it does to any of the

resultant polices, per se.

Alternatively, however, the answer may lie in the impact of such policies
having been far less than the . impact of other, more general and pervasive
factors impinging on the propensities of Japanese industry and foreign
suppliers to engage in TT. Some such factors are suggested in sections 1.
and 2. of this chapter. To those we might add those government fiscal,
monetary, and other policies which - while not aimed primarily, or
perhaps even consciously, at TT or technological development - may have
had market implications for them far exceeding those of policies more

explicitly concerned with TT and technological development.

It may be feasible to sort out in an -econometric of guantitative
fashion the likely relative 'impact of factors bearing on Japan's postwar
TT and to draw some conclusions as to the role of government TT policy.
It seems however, that one is likely to shed more direct light on the

nature and relative importance of the factors in postwar TT decisions by
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the development of a body of case studies of concrete examples of TT (the
case studies appended to this paper are one result of a pilot study for
such a project).

Whatever approach is adopted, however, it is only by such assessment of
the various factors which, in fact, impinged on TT decisions and their
relative impact that we can evaluate the putative importance ascribed to
government policy in Japan's postwar technological development. At the
same time as it clarifies the Japanese case such analysis should add
substantially to our understanding of the general case and of the extent

to which the Japanese experience holds lessons for others.

(b) The Helative'Importance of Domestic and ?Greign Sources of
Technological Change
A second, and more fundamental, area for research relates
not to the identity and relative importance of factors impinging on TT -
but rather, to the importance of TT, itself, as a causative factor in
Japan's postwar economic growth.

As table 27 (see page 120) indicates, one conventional approach to the
assessment of technological change as a factor in economic growth measures
changes in a set of factor inputs (eg. labour, capital) and compares them
over time with changes in some measure of aggregate output (eg. GNP). Growth
in output unaccounted for by changes in factor inputs is assumed to reflect
'total factor productivity growth' or, in other words, change in the aggregate
production function due to technological advance. 80

Such analyses of postwar Japanese experience indicate that technological
change has been a major, if not the primary, source of Japan's postwar
economic growth. The guestion therefore arises as to the origins of this

technological change.

As this paper has indicated, one major source of technological change
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-120~

Economic Growth Rates by Country and Contributions
of Component Sources

(Annual Rates of Change in Percent)

Country, Lime ||
Growth .Period|| Japan {W.Germany] Italy France U.S. U.K.
Variable and .
Component Source 1955-196811950-1962{1950-1962 |1950-1962| 1950~1962] 1950-1962
National
Income Growth 10.1 7.26 5.96 4,92 3.32 2.29
Labour Input
Contribution 1.31 1.37 .96 .45 1.12 .60
Capital Input
Contribution 2,72 1.41 .70 .79 .83 .51
Total Factor
Productivity Growth
Contribution 6.1 4,48 4,30 3.68 1.37 1.18

Source: Kanamori, Hisao

" Nihon no Keizai Seichoritsu wa Naze Takai Ka"
("Why is Japan's Growth Rate High?")

Keizai Bunseki No.31 (Oct. 1970) Tokyo, Economic

Planning Agency, 1970. p.4.
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has probably been the importation of new technologies from abroad. It is,
however; by no means proven that this was the major, let alone the sole,

source of postwar technological advance. Before one can so conclude it is
logically necessary to examine potential domestic sources of technological

advance.

In this regard, though no systematic attempt to do so has been made by
this writer, it seems very likely that such an examination of the major
new developments in industrial technology in postwar Japan would support
the view that it was TT - and not domestic.inventive activity - which was
the primary source‘of teohnologica; change. The thgs far unimpressive
improvement in Japan's international balance of payments for technology,

referred to earlier, provides indirect evidence of this.

There is, however, another, less dramatic, source aof overall, aggregate,
technological advance which may have been of major importance - the
diffusion of existing technoiogies to a broader segment of Japanese
business anq industry. The inter-related processes of urbanization,
clustered industrial development, and improvement in communications and
distribution flows that have characterized postwar Japan would seem to be
particularly conducive to such diffusion of the technological ‘*best!

(or 'better') practices. To the extent that‘such'a diffusion process has

raised the 'average practice' to a technologically more advanced level,

TT does not account for Japan's postwar 'total factor productivity growth!

Because such a diffusion Process can be part of a subtle, organic,
process of structural change it is undoubtedly more difficult to assess
than is the explicit, discrete, commercial transfer of new industrial

technologies from abroad - particularly so, given the large body of official
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data available regarding the latter. A promising approach to the problem
may . lie, however, in the analysis of overall structural and technological
change in specific categories of business and industry in the postwar period.
In particular, some form of 'total factor productivity growth' analysis -
disaggregated to the industry level - might be valuable. If such an

analysis did not reveal some positive relation between total factor
productivity growth and the amount and quality of transferred technology

it would constitute indir;ct evidence_of ?he importance of other,

domestic, sources of technological change.
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and structural change' in Kyklos, Fasc. 3., 1965 (Basel, Switzerland),

pp 451-474,
Ibid., p 455.

See, Ando, Y. Kindai Nihon Keizaishi Yoran (A Handbook of modern

Japanese economic history)l— Japanese - (Tﬁkyﬁ; Tokyo Daigaku Shuppankai,
March, 1975), p 154.

See for example, Hall, G. R. and Johnson, R.E. 'Transfers of United

States aerospace technology to Japan''in Vernon, 8. (ed.) The Technology

Factor in International Trade {New York; Columbia University Press, 1970).

Specifically, Mitsubishi Denki-Westinghouse, Fuji Denki-Giemens, and
Toshiba-G. E. Following this, in 1953, Hitachi purchased thermal

generator construction technology from G. E.

Arisawa, Hiromi et al Nihon Sangyo Hyakunenshi - Gekan (A IDO year indus-

Jaoe o

;trial:history‘ofﬁdapamVQLZ) - in Japanese - (Tbkyd; Nihon Keizai Shimbunsha,

1967}, p 42.
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37 It should also be mentioned - though, for ohvious reasons it is difficult
to document - that there is reputed to have beenva cqnsiderable amount
of outright; unlicensed, copying of foreign technology. A project, for
example, might require seven machines one of which would be purchased
from a foreign supplier with the others being produced by a Japanese
manufacturer - using the Foreignvoriginal as a maodel, The extent to
which this took place is unknown. ‘It may be, however, that this pattern
was most typical Df'the immediate postwar period before there were
provisions for releasing foreign exchange to acquire foreign technology
(i.e. before 1949—1950). This is, QF qourSe, the civilian, public works,
analogy to the similar 'Qopying' reported by Spencer (note 31.) in

connection with the military.

38 Arisawa, Hiromi et al. Nihon Sangyo Hyakunenshi - Gekan, op cit, pp 47-48.

39 The material in this paragraph draws heavily on the discussion in

Arisawa, Hiromi et al, op cit.

40 In this, Japan is not necessarily unique. Other data indicate that the
US was the major supplier of technology to the world in the postwar era

(see; for example, OECD, Gaps in Technology, op cit). In the case of

other developed countries however, TT was most commonly in the form
of foreign direct investment. Thus an examination of data on US

receipts for licenses and royalties, alone (éee for example, Ozawa,

Terumoto Japan's technological challenge to the West, 1950-1974 [ﬁambridge'

Mass.; MIT Press, 19747,.p 28) can lead to an unsupported conclusion

that Japan was by far the major foreign user of US technology.

4l Watanmabe;; Tokuji and Hayashi YujirG Nihon no Kagaku Kogyo (Japan's

Chemical industry);f?dapaneseﬁ%ﬂﬁhppﬁhﬂediti@mw@Takyﬁ; Iwanami Shoten,
1974 ), p 28.
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For this reason, any sericus attempt to measure the TT of management

technologies would have to take account of foreign direct investment.

8zawa, op cit, cites an English-language version of the law: Law

concerning foreign investment, the regulation relating to the enforce-

ment of the law concerning foreign investment and foreign investment

commission law (Tbkyd; Industrial Bank of Japan, 1950).

Quoted in Ozawa, op cit, pp 17-18, and reprinted in full in A Guide to

Investment in'dapan (Tokyo; Ministry of Finance, Japan; 1950).

It is interesting to note that John E. Tilton in his International

DiFFusiqn of_Tgéhnologyﬁ_ Thg Qasg of ngiconductors (Washington;
Brodkings Institute,A197l) ;uggests a diFFerent interpretation. He
points out that FDI”prqved.to be a major factor in discouraging tech-
nolaogical stagnation Qnd encouraging technological development among
indigenous semicondgctor manufacturers in Europe. Thus, in light of
Japanese restrictions on FDI, government administrative action of this
type could be interpreted as being aimed at the maintenance of a
‘creative level of competition'. However, as will be argued later in
this chaﬁter, other factors (Tilton, himself, points out the high
degree of international competition in export-oriented product graups]
ténded to keep competition at a high level and, thus, maintenance or
creation of a 'creative competition' is not a convincing interpretation

of government motivations in this area.
For example, DOzawa, op cit, pp 54-55.

Another potential form of government intervention, the provision of

direct incentives for TT, appears to have been little used. Gf course,

many of the incentives provided for industrial development and
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modernization were tantamount to a TT incentive. With the promulgation
of the Industry Rationalization Law of 1952, for example, there were
provisions for special accelerated depreciation of up to 50% on
equipment Tor the modernization of industries and, as well, a reduction
in the tax rate on industrial assets. In addition, fuller use was made
in the postwar period of an earlier, prewar, tax exemption system of

similar nature for designated 'major manufacturers'.

In the case of goods deemed of special importance to the national
economy, a three year tax-holiday system was devised for mining and
manufacturing income derived from new eguipment investment. There
were also provisions for exempting from customs duties equipment and
machinery intended for industrial modernization. Aside from the
direct effects of these programmes on the costs of TT, they served to
enlarge the market for new producers' goods and thus had the secondary
effect of encouraging TT by manufacturers of such producers' goods.

This topic is discussed et some length in Arisawa, Hiromi et al, op cit.

The original source on this is Hymer's oft-cited but unpublished,

International operations of national firms - A study of direct foreign

investment (Phd dissertation, MIT, 1960).

Developments from 1963 and on are the subject of the following chapter

and, accordingly, we will not dwell, here, on the administrative

attitudes characterizing TT policy during that period. In brief, however,

the period of internationalization and liberalization from 1963-1973
(discussed in chapter four) seems to have witnessed the emergence of

a basic antipathy to FDI. This needs some gualification however. The
basic antipathy, itself, was present from the earliest days of the

postwar period and, it is argued in chapter four, can even be viewed
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as reflecting a national Japanese characteristic. Moreover, the
‘emergence' of this antipathy was far less a matter of change on the
part of the Japanese than it was on the part of foreign firms. Gimply
put, as the Japanese market became more appealing to foreign firms in
the early 1960's more and more of them became interested in direct
investment in Japan thus arousing the underlying antipathy. As a
consequence, Japanese antipathy to FDI became one of the central

issues of the 1960's and 1570°'s.

There are, of course, other and inter-related peculiarities of the
Japanese employment system which have attracted Western attention -
notably the use of a fairly rigid seniority system and of a 'consensual'

decision-making process. See, for example, the references in note 29.

Cole, op cit, cites the example of workers from two nearby factories
playing 'catch' side-by-side at lunch hour for years without ever

becoming acquainted with one another.

There are some indications that a growing number of young people in

the postwar period are finding some aspects of this system (notably,
seniority) less compatible than it was to earlier generations. As
regards the 'permanent employment system', itself, however, it is
important to recognize that - even for a person whose personality is
ill-suited to this system - there are powerful economic reasons, given
the Japanese business environment, for remaining in one firm for the
duration of one's working life. Thus, while the system will undoubtedly

change over time it will likely do so only slowly.

This tendency for many firms to almost simultanecusly enter newly

emerging or growth ilndustries has been supported by parallel competition

among financial institutions -~ especially the large '‘city' banks. The
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high debt~equity ratio.in Japanese companies both reflects and maintains

close ties between banks and their corporate customers. Particularly
in the late 1950's and early 1960's, there was considerable inter—bank
competition in which each bank sought to ensure that the cluster of
corporations dependent upon it for financing included a 'full set' of
the newly emerging industries and, moreover, that its group held a

major market share in those industries.

It appears that -in recent years these bank-centered groups have
declined somewhat in importance in part because the size of some
firms has come to exceed the capacity of any one financial institution
to meet its needs and because of the growing importance of internal

financing.

. See, WMITI, Gaikoku Gijutsu Donyu no Genjo to Mondaiten (Present

conditions and issues of faoreign technology importation) - Japanese -

(Tokyd; MITI, 1962), pp 62-63.

The characterization of the government's role vis—d-vis TT (or, even,
vis-d-vis business in general) as that of a mediator is perhaps
instructive. While MITI, for example, has the prescribed responsibilities
and power to take strong unilateral action affecting the business

community (though perhaps less now than in the period up to the mid-1960's)
it has not characteristically done so. Bre can view this as a
manifestation of. the Japanese tendency to avoid direct cohfrontation

and to seek consensus - even on the part of a responsible government
agency. In this, one would not be totally wrong. There is, however,
another - and perhaps more important - aspect to the 'low key!

behaviour of MITI vis-a-vis the business cammunity.

To a very real extent the pervasive and profoundly personal
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implications of inter—firm competition to the companies and employees

involved is conducive to extreme forms of competitive behaviour which

are dangerous to all those involved and yet, again, because of the highly
charged nature of the competition are difficult to terminate. Thus,
there is a need for some mediative third party - preferably one to

whom all parties acknowledge some degree of allegiance or subordination.
It is precisely such 'mediative® work which forms a large part of MITI's

. ~ . -
role vis—-a-vis business.

As a corollary of this mediative role and the (non—dictatorial)
superior-subordinate relationship it reflects and reinforces the mediator
takes on a degree of responsibility towards the contending parties as
regards the success of compromises arrived at and, by extension, as
regards subsequent difficulties of whatever proximate cause. The
upshot of this is that government-business relations tend to be ongoing
and organic in nature rather than intermittent and discrete with
problem areas usually becoming a subject of concern well before they
reach a critical condition conducive to open confrontation and conflict

between government and business.

A 1963 report indicated that less than 20% of Japanese firms who had
imported technology had received a proposal from a foreign company

prior to their taking the initiative. See, Science and Technology

' Agency, Gijutsu Doko Chosa Hokokusho (Technology trends: research

report) - Japanese - (TokyB; Jigyo Kdhosha, 1983), p 59.

See Vernon, Sovereignity, op cit. The Japanese concern regarding

loss of control over direction of the national economy is but one,

special case, of the more generalized concern of most nations regarding

multinational business.
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Vernon discusses this in op cit, pp 189-223.

Concurrently, Japan acceded to Article 8 status in the International

Monetary Fund.

The case study which forms appendix 1. of this paper suggests that such
informal relaxation of regulations was evident as early as the late

1950's.,

A summary of the history of TT liberalization forms a part of the
introduction to the yearly Japanese-language publication of the

Science and Technology Agency,. GBaikoku Gijutsu Donyu Nemji Hokoku

(Importation of foreign technology: annual report) = Japanese - (Tokyd;

Ministry of Finance, various years).

A brief, but useful, English-language reference on these regulations

is Setting up in Japan (Tokyd; Institute of International Investment,

1973).

Perhaps foremost among the more intractable informal obstacles to

the true 'internationalization' of the Japanese economy is the
Japanese character, itself. Despite the traditional Japanese willing-
ness, and ability, to accept foreign 'technics' there is the distinct
lack of any corresponding willingness and ability to accomodate a
foreign presence into the structure of Japanese organizations. The
internationalization of Japan, in this sense, has some distance to go.
Domestically, this is liable to pose far more of a problem for
foreign firms doing business in Japan fhan it is for the Japanese

- desbite their fears to the contrary. Internationally, however, and
particularly in the less-developed countries where Japansse FDI has
been heaviest, this is liable té pose & major problem for Japanese

management in the years to come.
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op cit, p 18.

See OECD, Interim Report of the Committee on InternationalfEnterprises

(Paris; OECD, 1974).

Science and Technology Agency, Gaikoku Gijutsu Donyu Neniji Hakoku, 1573,

op cit, p 13.

In fact, the Nihon K@gyd Shimbun newspaper of August 5th, 1975 reported
on a technology management conference (attended by representatives of

52 major Japanese companies from a broad spectrum of Japanese industry)
at which it was agreed to implement plans aimed at upgrading the
technological level of Japanese industries by means of such cooperative
activities. This would seem to be a difficult goal to achieve in
Japan..especially in the more hotly competitive consumers goods industries
and success will probably depend a great deal upon the extent to which
the industries, as a whole, feel threatened by technological developments

among foreign competitdrs.
Ozawa, op cit, p 110.

With the possible exception of some fields in distribution - especially

retail trade - as Japanese ‘rationalization' takes hold or concern

lessens,

See, for example, MITI, Wagakuri Kigyoc no Kaigai Jigyo Kétsuda, Showa

49 Nenpan (Overseas business activities of Japan's enterprises - 1974

edition) - Japanese - (Tokyd; Ministry of Finance, November 1974).
Figures are from ibid., pp 75-77.

Interestingly, one recent study has suggested some transfer of 'management
techniques' from Japan to the USA. See Johnson, R. T. and Ouchi, W. G.

'‘Made in America - under Japanese management' in Harvard Business Review
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September - October, 1974, pp 61-69.

See Nihon Kigyo no Kokusaiteki Tenkai (The international advance of

Japanese enterprise) - Japanese - (Tokyd; Ministry of Finance, 1973),

pp 13-17.
Ibid, pp 44-56.

Japan depends on foreign sources for 83.5% of its total energy needs

(1970) as compared to the US's 9.9h and West Germany's 45.0b.

Science and Technology Agency, Kagaku Gijutsu HMakusho, Showa 49 (White

Paper on science and technology 1974) - Japanese - (TBky3; Ministry

of Finance, 1974}, p 300.

Science and Technology Agency, Kagaku Gijutsu YEran, Shawa 48 (Science

and Technology Handbook 1973) - Japanese—'(TEkyE; Ministry of Finance,

1973), pp 74-77.

Bureau of Statistics, Office of the Prime Minister, Kagaku Gijutsu Kenkyu

Chosa Hokoku, Showa 48 (Report on the survey of research and development

in Japan 1973) - bilingual - (TBky3; Nihon Tokei Kyokai, 1974), pp 116-117.

The international comparative figures are likely guite misleading.
Payments for technology received via the FDI form of TT are reflected
poorly, if at all, in the data on explicit payments for TT. Such TT
forms a high proportion of the total TT to the developed countries of
Europe and a‘low proportion of the TT to Japan. Similarly, a high
proportion of Japanese outward TT - which has rapidly increased in
recent years - is in the form of FDI and is not fully reflected in
explicit receipts for TT. Thus, data on explicit payments and receipts
for TT tend to understate the ‘payments' of developed European countries

and to":umnderstate recent improvements in Japan's 'receipts'.
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That such discrepancies can be interpreted as reflecting technological
advance is by no means a settled guestion. A good, brief, discussion
of the issues involved is provided in the Kosobud reference (see note 1)

and a more rigorous critique can be found in the Jorgenson and Griliches

reference (see note 14).
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TECHNOLOGY TRANSFER CASE STUDIES

Case 1

Plas-tech Company *

* disguised name
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HISTORY OF SPECIFIC TT {technology transfer)

Dompany Background

In 1960, Plas-tech Company of Tokyo, Japan, was one of Japan's largest
and most diversified producers of plastics products. The company was
founded in the immediate postwér period and had grown rapidly - particularly
in the latter half of the 1950's, when the company acquired a reputation

as one of Japan's foremost 'high growth' companies.

Decision to enter Vinyl Floor Tile Industry

Many of the company's products {(eg. PVC pipe, adhesives, plastic panelling)
found application in the Japanese construction industry - which was
experiencing a period of rapid growth. In 1958, the company decided to
enter the vinyl floor tile industry because of its rapid growth and the
company's existing experience with similar technology. Although the
technology involved was not particularly complex and the company already
possessed the necessary expertise, it was decided to buy out an existing
manufacturer in. order to more rapidly enter production. Accordingly, in
September, 1958, the company purchased the eqguipment and took on the
personnel of a small produc;;, Japan Tile Company. The personnel and
equipment of Japan Tile was incorporated into the company's Building
Materials! Division - where the initiative to enter the vinyl tile industry

had originated.

The management of this division had the primary responsibility for
originating development and expansion plans for the company within the
broad area of 'building and construction'. This division was also to be

the impetus behind a subsequent (1959-1960) decision by Plas-tech to enter
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the prefabricated housing industry.* This decision was preceeded by devel-
opment within the Building Materials Division of a prototype house incor-
porating many novel uses of plastics. This prototype development project,
itself; had been inspired by the unveiling by Monsanto (U.S5.A.) three years

previously of an ‘'all-plastic' display house.

Plas-Tech, like the other Japanese manufacturers, was producing a non-
patterned, 'utilitarianf‘tiling. This _wasvlarge;y a reflegtioh of the
market they were serving. ‘Vinyl_Floor tiling had, thus far, found its
major market in institutional‘qons#rggtipn (gffices, schools, etc.) - where
utilitarian considerations were dominant. There was a much smaller market
in private housing. This was partly because private housing had, to date,
received less emphasis by government in Japan's postwar reconstruction than
had institutional construction. In addition, however, it was a reflection

of the Japanese style of living within the home.

Flooring for Japanese Private Housing

The traditional Japanese flooring material for homes is either bare wood
or 'tatami' - a thick, somewhat 'springy' straw matting. Tatami was typically
used in.the ‘ima' (an all purposé room combining the functions of living,
dining,'and bed- rooms) because it provided a softer surface than wood and
was lessAchilly in winter. These characteristics were particularly
desireable because ‘the Japanese customarily do not wear shoes inside the

home and, traditionally, sit directly on the floor or on thin cushions.

The typical . Japanese house being constructed at the time consisted of

a toilet, bathroom, dining-kitchen, entryway, and 'ima', Some of the larger

¥ The division could be said to have been guite aggressively expansion-minded
at this time (in common with much of Japanese industry]. The housing

-subsidiary, Plastech Homes, had become one of Japan's largest producers
of prefabricated housing by the 1970's.
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housesvmight also include an 'Osetsuma' - which might be compared to the

western living-room, in that it would be used for entertaining guests.

Vinyl tile had become the material of preference for the entryway and
dining-kitchen. In those relatively few houses incorporating an osetsuma
there seemed to be a trend for this to be decorated as a_'western—style'
room with sofas, chairs, etc. and in these cases, there was some demand for

vinyl floor tiling due to its image of ‘'western modernity’.

As both the quantity and guality of private housing was generally deemed
to be inadequate, it was felt within the construction-related industries
that Japan's rapidly increasing prosperity would scon lead - not only to a
rapid increase in the amount of private housing construction - but also to
é gualitative shift away from the utilitarian, with fashionability and style

playing an increasingly important role.

Some of the vinyl tile manufacturers (including Toyo Linoleum - one
of the largest companies in the industry) felt that this would lead to a

greatly increased private housing market for vinyl tile.

This expectation was based not only on an anticipated increase in the
number of housing starts but alsc on an expected increase in the popularity
of western-style 'osetsuma' - where the traditional tatami flooring was
unsuitable both in terms of style and ability to support heavy furniture.
This was part of a more general expectation that there would be increased
emphasis throughout the house on style - including entryways and dining-

kitchens, where vinyl tile was already; in common use.

Decisisn tE-Acguire Technology

The manager of the Building Materials Division, Mr Y, was a member of

the Board of Directors (as were all other division managers). In this
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cdual capacity, he made occasional trips abroad to survey developments in the
building materials industry. During these trips he had been struck by the
popularity and luxurious appearance of the'multi—colour, patterned tiling

being produced in Europe eand the U.S.A.

In view of the expected changes in the Japanese housing market, Mr Y felt
it would be wise to seek a quick competitive advantage over the company's
many competitors by gcgquiring the necessary technology to produce patterned

tile in advance of the soon expected shift in market demand.

The 'Make! or 'Buy' Decision

The company felt it had been a little late in entering the vinyl tile
industry. As a result? it was eager to 'makéﬁup for lost time'. This
‘attitude accounts for the earlier decision to 'buy-out' an existing manu-
facturer and was also a factor in the decision to purchase rather than develap
(over an estimated period of two or three years) their own technology to

produce patternsd tile.

In addition, the company felt that the market for vinyl tile would
change very soon (to an emphasis on private housing) and result in a
substantial competitive advantage for those manufacturers capable of
producing a more stylish or luxurious product. This implied that time was

of the essence and therefore Tavoured TT rather than development.

Another factor was the uncertainty associated with the development
process. In particular, there was concern that even if the development
project was technically successful, the product, itself, might not be as
successful in the market as would be tiles with the status or 'prestige'-

value of having been produced by imported technology and designs.

Accordingly, Mr Y recommended to the board that the company attempt to
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acquire foreign technology to produce patterned tile and this recommendation

was approved.

Investigation and Assessment of Technology

Role of the Trading Company {'shosha')

On the basis of catalogue information from a trading company it was
decided to limit the serious investigation of available technology to two
US companies - Johns-Manville Company and Eagle Floor Products Company -
neither of which‘were known to be interested in selling their technology.
The responsibility for making the detailed investigations and assessment

was given to Mr Y's assistant manager, lr M. -

Mr M, like Mr Y before him, was faced with considerable problems on a
business trip abroad. Like most Japanese businessmen, he had little experience
abroad - for one thing, government foreign exchange controls limited the
possibilities for freguent business trips abroad. 1In additiﬁn, Plas-tech,
at the time, had no overseas subsidiaries or sales outlets whose sta%? could
be called upon for assistance. A more fundamental problem was the language
barrier. While Mr M had studied English at school and had a working knowledge
of written English within his field, he had almost no facility at all with

the spoken language.

Plas-tech's capacities for ~conducting business abroad were in sharp
contrast to the various Japanese trading companies, or 'shosha'. These
compapies typically had offices throughout the world staffed with men who were
both relatively knowledgeable regarding business and -business practices in

their region and capable of conducting business in English.

One of the functions of these overseas staff of the shosha was, in fact,

to expedite and assist in the business activities abroad of businessmen, such
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as Mr M - who represented client (or potential client) companies for the
shosha's Japanese domestic marketing and other services. Plas-tech used a
variety of such shosha to market many of its existing, products and expected to

continue to do so.

Accordingly, one of these shosha was contacted and during and prior to Mr M's
two trips to the U.S.A. (in 1960) the shosha provided the necessary intro-
cution, intefpretation, and other services. The 'unspoken assumption' was
that this shosha would, by reason of having provided these services, have
the inside track for providing aomestic services to Plas-tech in marketing
the new tile. All of the costs associated with this assistance to Plas-tech
were, however, borne by the shosha without any guarantee that the venture would
lead to an ongoing role for a shosha or, if it did, that they would get the

business.

Assessment of the Technologies

Having assembled the necessary data and samples during his two trips

to the U.S5.A., Mr M had then to assess the relative merits of the technologies.

The main points he felt he had to evaluate were:
1 The appearance of the final product;
2 The production process characteristics and feasibility;
3 The‘characteristics of the patented (as opposed to the
non—patented) technology involved;

4 Relationship to existing Japanese technology.

Points 1 and 2 were directly related to usual business considerations.
That is, to the marketability of the product and to the feasibility and
economics of the production process inwlved - especially vis-—-a-vis Plas-tech's

existing production process.
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Points 3 and 4, however, were more closely related to Japanese government
policy with regard to TT. Purchase of foreign technology reguired the
release of foreign exchange funds which were felt to be in short supply.
Without the recommendation of MITI (Ministry of International Trade and
Industry) it was a foregone ceonclusion that the necesséry approval for

release of faoreign exchange would not be granted.

In this regard, the amount and quality of the patented (as opposed to
non-patented) portion of the total TT 'package' seemed to be a significant
factor in determining MITI's attitude towards any‘given TT proposal. Iﬁ
addition, approval was moré likely to be forthcoming if the technology was
disgimilar to that existing in Japan and would make a significant contribution

to Japanese economic growth,

Considered in this light, the two technologies qid not differ significantly
on points 1, 2, and 4. With regard to point 3, howevef, a portion of the
Eagle Floor Products technology was patented - while none of the Johns-Manville
technology was patented. This implied that a proposal for a TT from Eagle

Floor Products was more likely to receive the necessary support from MITI.

Finally, Eagle Floor Products was prepared to discuss immediate TT whereas
Johns-Manville - while not ruling out TT - was not prepared to proceed
immediately. 1In view of Plas-tech's intent .to gain an advantage over
competitors by moving into production of patterned tiling as rapidly as
possible, this- effectively ruled out a TT from Johns-Manville and it was

decided to open contract negotiations with Eagle Floor Products.

Contract Negotiations

Negotiations were conducted initially by letter via the shosha and, in the

later stages regarding the royalty, by telephone directly from Plas-tech. The
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major sticking point in the negotiations was the level of royalty to be paid.
Eagle Floor Products was determined to get a running royalty of Sk on yearly
sales up to a specified volume and this posed an obstacle to the negotiations.
In the first place, there was, of course, Plas-tech's normal desire to pay

as low a rate as possible. In this respect; the company viewed the royalty

to be paid not only as being the most flexible or 'negotiable' of the costs

of acquiring the technology but also as having the greatest absolute sig-
nificance in terms of its impact on the ultimate profitability of acguiring
the technology (as opposed, say, to the costs of equipment .and new plant
construction which were also envisioned). There was another, and more cleariy

crucial obstacle posed by Eagle's insistence on a 5k royalty however.

This-obstacle took the form of MITI ‘guidelines' for royalty payments.
These guidelines varied depending on the field of technology invaolved and -
while they had no official status - were generally viewed as an effective
upper limit - in the majority of cases. 1In the case of plastics products
production technology this 'unofficial' guideline was 3% - considerably

less than the 5% demanded by Eagle.

In the event, Eagle convincingly asserted that it was not interested in
selling its technology for less than a Sh running royalty and the negotiations

produced, essentially, the contract sought by Eagle (see page 148).

It may have been merely a bargaining strategy but it is interesting that
Eagle, which had had no prior interest in the Japanese market, hinted broadly
during negotiations that they were in a position to proceed with serious
negotiations with other potential Japanese customers for their technology if
the Plas-tech negotiations didn't go well. Thus, the initial approach by
Plas-tech to Eagle may have had the incidental effect of 'sensitizing' Eagle

to opportunities in the Japanese market.
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MITI Approval of the Contract

The contract was submitted to MITI for consideration and received MITI
recommendation and the subsequent approval for release of funds under the
Fofeign Exchange Control Law. This MITI recommendation was despite the
facts that:

1 The royalty provisions exceeded the MITI guidelines and
2 the technology, itself, was
(a) not very dissimilar to existing Japanese technology
(i.e. the differences were only important in-so~far
as the goal was to produce patterned rather than non-
patterned tile);
(b) not of any major, direct, relevance to Japan's overall

economic growth.

In the veiw of Plas-tech, there were three major reasons for approval
in spite of the above adverse_FactDrs.

1 The government was, as a @atter of policy, encouraging the
development of the Japanese petro-chemical industry. This
implied similar encouragement of the downstream users of
petrochemical products - which group included the plastics
and pléstic—based products manufacturers. It is felt by
Plas-tech that these sorts of considerations led to a more
lenient attitude towards TT guidelines than would have been
the case had there been no backward ‘linkage' to a priority
industry.

2 FEagle Floor Products had been convincingly vigorous in its

assertions that it would not settle for any less favourable

terms. It is felt by Plas-tech that MITI recognized, therefore,
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QUTLINE GF TT CONTRACT PROVISIONG

. Date_of contract:

February 18, 1961, to be effective from the date of approval of the
contract under the Foreign Exchange Control Law (in the event, September 5,
1961).

Duration:
Ten years from effective date.

Acguired by Plas-tech:

The right to produce and sell (within Japan and South and East Asia)
PVC floor tile using technology developed by Eagle Floor Products (specified
in more detail in the actual contract).

Compensation to Eagle Floor Products:
1 License Fee: $50,000 (US) payable in each of ten successive years
from the effective date.

2 PRoyalty: as per the following schedule:

Gross Sales per year Royalty Rate

From NIL to ¥ 360,000,000. S %

from ¥ 360,000,000. to ¥2,160,000,000. 3%

from ¥2,160,000,000. to ¥5,760,000,000. ‘ 2%

from ¥5,760,000,000. and above ' 1%
 Mi5cel1aneGus

There were various other supplementary provisions relating to the
rights and obligations of the two companies. Among these were provisions
requiring Eagle to supply advisors to Plas-tech - should Plas-tech require
such assistance during construction and start=up. This provision also
specified the per diem cost of such serviges-to be paid by Plas~tech.

* The royalty on the initial ¥360,000,000 of sales each year to
be applied in reduction of the License fee for that year. At
the then current rate of exchange (¥360 per $1 (US)) this would,
at the maximum, exactly egual the License fee of $50,000.
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that disapproval of the proposallwould not likely result
in a return to the bargaining table but, rather, bring an
end to the negotiations. This may have tempered any MITI
inclinations to hold to the 3% royalty guideline.

3 Plas-tech, itself, had a record of rapid growth and
capable management. The Plas-tech management felt that
this record of success somewhat reduced the inclination
of MITI to impose guidance on the company both in the

particular case and in general.

The Process of Transfer

Shortly after approval, a group of three technicians, (headed by Mr M,
the assistant manager of the Building Materials Division) went to Eagle Floor
Products in the US for a period of about one month. During this period they
mastered the basic principles of the technolaogy and its use and, as well,
acquired the necessary plant layout, formulae, and process control data.
The English~language ability of these three technicians was guite low but
their ability to understand what was said to them was greater than their
ability to speak and their ability to read English was greater still. Thus,

while there were problems of communication there were no insurmountable

difficulties,

Meanwhile, in Japan, Plas-tech was establishing a separate, 100%-owned
subsidiary, Odaira Plas-tech Company to take over all of the company's
existing and future tile production. A parcel of land was purchased of which

half was to be used for the new tile plant and half earmarked for future ex-—

pansiaon.

The decision to establish a new plant and subsidiary company was due to

the overcrowded caonditions of the existing divisional facilities and the
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desirability of a separate operating unit - given that it would now be
necessary to provide data re: output, prices, etc. to an outside company,

Eagle Floor Products.

The contract with Eagle provided for them to assist Plas-tech in acquiring

any necessary equipment not readily available in Japan. In the event, no

such assistance was required.

Eagle was also to provide consultant services in the event Plas-tech
experienced difficulties with plant construction or start-up. 1In fact,
Plas-tech experienced no major difficulties and a little over one year after

approval of the TT production of patterned tiles was begun.
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Description of the Technologies

Existing (prior to TT) Technology

The existing production process technology is outlined in the following

diagram:
Raw Materials Processing Product
F (Machinery)
0
PVC resin R s ~—-§Q\
Si}ablllzer M —> Blender — Roller > (EEEE_EEEEE ->Cutter—>\/lnyl tile)
Pigment U — e e
Filler (eg. L
ashbestos) A

Process Control Data and Techniques

New (Post-TT) Technology

The new technology was different from the existing technology primarily
in that it introduced a new stage into the production whereby two (or
more ) differently coloured sheets of tile could be combined in a predeter-
mined pattern prior to bheing introduced into the tile cutter. The need
to manipulate and bind more than one sheet into a single pattern reguired
however, different raw material formulations and process controls. The
new technology is indicated in the following diagram with the significant

differences from the earlier technology indicated by asterisks:

_ Raw Materials Processing Product
F (Machlnery)
0 A
R

(tile sheet) Pattern:mm“-“‘(Viﬂy1 tile)

{uwnchanged) _)Blender->ﬂoller—+ ————————— Dnakers —outterx” 7 77
L (tlle sheet)
A .
E*& . V—‘“m-mm J

Process Control Data and Techniques®™
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Floor Tile Industry

aackground

The immediate antecedent of the vinyl floor tile industry was the asphalt
tile industry which arose, initially, in response to the demand created by

the post-war construction of US military bases in Japan.

The development of vinyl floor tile technology in the US reached the
stage of economic production around 1952-1953 and in 1956 production of
vinyl tile began in Japan. The initial participants in the industry all
had previous experience as suppliers to the Japanese construction industry.
As a result, they had long-established relationships with the larger
contractors in the construction industry. The strangest participant companies
had a background in asphalt roofing materials (eg. Fujimuri Kogyo Company,
and Tajima Oyo Kako Gompany) or in linoleum flooring (eg. Toyo Linoleum

Company ).

The industry grew rapidly and soon attracted many new entrants with a
variety of backgrounds but many of them being, primarily, medium and small-

sized rubber goods manufacturers.

Industry Structure

At the time of the TT the number of firms in the industry had grown to
approximately 60. In terms of market share; the two largest firms (Toyo
Linoleum and Tajima Oyo Kako) held about 25%-30% each followed by a small
number (three or four) of medium-sized firms holding 5h-10% market shares.*
Plas~tech was in this latter group. The remaining firms in the industry

held extremely small and tentative market shares of 2%, 1%, or less.

* estimates.



Reséarch and Development

The majority of firms in the industry engaged in no R & D activities.
Some of the medium and large-sized firms, however, had R & D projects
underway. These were, typically, aimed at 'refining' the existing product
by, for example, reducing shrinkage and lifting of the tiles after instal-
lation. The basic production technology was well-established and didn't
seem susceptible to major innovative improvements., The major concern of
firms in the industry was not R & D or production but, rather, sales and

marketing.

Marketssand Marketing System

WMarkets

- As mentioned earlier the major distinction in the market for vinyl floor
tile was between 'institutional' and private housing applications of the

product.

Institutional Market

Institutional customers included offices, factories, schools, hospitals
and the like., The appeal of vinyl tile in these applications lay in its
durability, ease of upkeep, and neat appearance. Such institutional
construction was encouraged both by government policy and by the rapid growth
in the Japanese eoonom)'/.j It constituted about 50% of the total construction

market at the time.

Private Housing

Private housing construction had been receiving low priority in government

planning but, nevertheless, accounted for the remaining 50% of construction.

In contrast to the approximately 50:50 split of the construction market
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between these two types of construction however, -the institutional market
was the dominant customer for floor tiling with private housing accounting

for relatively few sales,

There was, however, a general feeling in Japan that private housing was
highly inadequate - both in guantity and in quality. In addition, rising
prosperity was putting the prospect of new (or better) home ownership within

reach of an increasingly large number of people.

As a result, it was generally expected that the developing emphasis on
private housing would soon reach boom proportions with a rapid increase in

both the guantity and gquality of private housing.

To the companies in the vinyl tile industry this indicated a rapid
increase in demand for tile from the private housing sector. GSome firms in
the industry alsc felt that, aside from a quantitative increase in demand,
the trends in private housing would also lead to a gualitative change - away

“From utilitarian tiling and towards more decorative or 'luxurious' tile.

The actual tile supplied to the institutional . and private housing sectors
at this time was essentially the same, The distinction between the two

sectors was more significant in terms of the distribution channels used.

Marketing System

The marketing systems for flooring materials had been highly stable over
time. There were two major distribution ‘routes' as indicated in the following

diagram:

z| Trading y| Secondar '
Manufacturer Y f— : ,
} Company 4 Wholesaler Builder

/
(route 1)

L—————-(route 21
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One major route was from the manufacturer via intermediaries to the builder.
This route was the normal one for sales to smaller contractors and private

home construction.

The other major route was from manufacturer directly to the builder. This
route was comman for volume sales to major building contractors engaged in

large-scale construction (offices, factories, etc.).

The firms which had long been in the business of supplying Flooring\'
materials to contractors (eg. Toyo Linoleum and Tajima Ove Kako -both of
which had been doing so in one form or another for about 45 years) held
entrenched positions in route 2, based on strong ties with the larger
contractors built up over many years of supplying, first, asphalt or rubber-
based and, later, PVC-based flooring materials. Their many years in the
business had created confidence in their product quality while their high

volume and.direct sales contributed to lower delivered costs and prices.

The newer entrants to the field, such as Plas-tech, typically had far
weaker (or no) existing relations with general contractors. In addition,
operating on a lower-volume/higher-cost basis without established reputations

they faced severe difficulties in establishing such direct relations.

Route 1 was, of course, also used by the large makers as their route to
supply the smaller, low-volume customers. Here, their competitive advantage
was less as a small difference in price did not make a major increment in
the contractors' return because the amount involved (in, say, a house) was
minor - both in absolute and, often, in relative terms - compared to the
amount involved in a large-scale construction project. In addition, the
reputation of one of the intermediary conpanies involved indistribution was

often of more importance to the final customer than was that of the original

manufacturer, in this sales channel.
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Plas-tech was not totally without connections with the large general
contractors because of its position as one of Japan's major producers of
plastic pipe. These relations were relatively weak, however, for two

major reasonss:

1 The company was relatively young and, therefore, the relations which
existed had been of short duration;

2 The relations which existed were not direct supplier-customer relations
but rather took the form of occasional contacts as 'technical advisors-
propagandists' for new plastic pipe products and applications. The
actual day-to-day sales were handled via plumbing contractor-suppliers

who handled all types of piping and plumbing materials.

The rather remote nature of Plas-tech's relations with general contractors
by reason of itspipe production is a reflection of the fact that the
contractors' interest in the product and in direct relations with the
manufacturer was highest when the product affected the appearance of the
building. For other products; provided that they met the required standards
and a reliable éupply was available, there was no tendency for contractors

to want direct dealings with the manufacturers:
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TECHNOLOGY TRANSFER CASE STUDIES

Case 2

Sharp Corporation
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Compahy Backgfouhd

Sharp Corporation is the present name of the former Hayakawa Electric
Compény whose founder, T. Hayakawa, invented a mechanical pencil which he
marketed as the 'Ever-Sharp Pencil' in 1915. As he expanded into the
electronics field the 'Sharp' product namé was used for other products and
in 1929 was registered as a brand name. The product brand name eventually
came to identify the company, itself, and in January 1970 the company's name

was formally changed from Hayakawa Electric to Sharp Corporation.

The company had a long history of 'firsts' in introducing new technology
into its product line - including Japan's fifst radio (1925) and television
set (1951). By the late 1950fs the company was producing a broad range of
household electronics and appliances and was beginning to expand into the
development of other, more specialized electronics goods (eg. electrocardio-

graph, electric scalpel, solar battery, etc.).

Decision to enter the Desk~top Calculator Field

In 1960, the company decided to enter the computer field because of its
present and potential growth and the suitability of the company's existing
technological capabilities to this field. Development of the cdmputer
industry was a priority of government and the industry was being monitored
and guided by MITI (Ministry of International Trade and Industry). It was,
in fact, necessary for the company to obtain approval from MITI for its
entry into the Fieid. As there were many companies seeking to enter the
inddstry,.MITI was concerned about ‘overcrowding' in the industry and did

not approve of Sharp's entry into tHe field.

In lieu of entry into the computer industry therefore, the company began

thinking in terms of‘using and developing their technology in somewhat

related areas. One such area was billing machines (which had been the
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object of some earlier attention by the company concurrently with their

attempt to enter the computer field)}. Another area which seemed to be

promising was desk-top calculators (hereinafter referred to as 'DTG'). To

date; DTC had been mechanically driven but the company felt thaﬁ thé application
of electronics technology developed in and for the computer field would

produce a highly competitive machine which was quieter and more trouble-free

than existing machines.

In 1961, therefore, the..company decided to begin development of an all-
electronic DTC and in 1964 the company introduced the world's first
solid-state ('transistorized') DTC - the Sharp ‘Compet'. This was followed,
in 1966; by the first IC (integrated circuit) - appliea DTC and, in 1967, by
the first application of M0OS (metal-oxide semi-conductor) - IC technology to

DTC.

Decision to move to LSI (large-scale integration) technology

Around 1967, LSI technology was beginning to be applied to the computer
field. While LSI technology had not yet been applied to other fields
(excluding the US space and defence programmes ), it seemed clear that there
" was enormous potential in other fields - notably in electronic calculators -
for cost reduction, further miniaturization, and increased reliability.by

application of LSI technology.

In reflection of this, Japanese domestic LSI production capability was
thevobject of much government attention at the time. WMITI was providing
ffairly substantial' subsidies to manufacturers for the development of LSI
technology and the industry was engaged in a major effort toc reach the levels

of technological capability attained in the UQA.

As one of the aspects of this effort, there was a cooperative research
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development programme aimed at developing LSI technology for application in
DTC. The programme brought together both Japanese semi-conductor manufacturers
and DTC manufacturers. The cooperation toock the form of information

exchange and feedback among the participants rather than the establishment

of an independent, Jjointly-staffed research group.

Sharp's participation in this included the establishment in April 1967
of a project team assigned the task of developing a logic circuitry design
for an LSI suitable for use in DTC. The LSI design was completed in early
1968 and, given the ‘'state-of-the-art' at the time was quite complex - though
no more so than (though different from) some of those already being produced
for special computer applications. As a semi-conductor device for application

in DTC, however, it was far more complex than anything thus far used.

Decision to use MOS-LSI rather than Bi-polar LSI

While both of these types of LSI were being used in the computer field
the bi-polar type was by far the most common  and was likely to remain so

due to its higher ‘'speed' of operation.

MOS-LSI technology was, moreover, at an earlier stage of development
and there were many outstanding gquestions regarding its ultimate feasibility.
MOS semi-conductors, at the time, suffered from poor reliability and are,
in any event, inherently ‘'slower' in operation than bi-polar types. In
DTC applications, however, speed is of less importance than in the case
o? computer applications. In addition, the MOS-type's potential for a
higher degree of miniaturization and lower cost prodﬁction was particularly
attractive for DTC applications. Sharp had, therefore, designed its

proposed LSI with the aim of using MOS-LSI technology in mind.
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Sharp's design for a DTC-applications LSI was, however, Jjust that - a
design. The overall cooperative research project had generated some advance
in a technical sense but, in terms of production technology had not succeeded
in devleoping a means of economically producing the desired LGSI For‘application

in DTC.

Decision to move into production of semi-conductor devices

L

About this same time, Sharp began to consider not simply using® LSI in
its DTC but also acquiring manufacturing capability for LSI. The reasons
for this were related not so much to the inability of present Japanese
manufacturers to meef Sharp's needs as they were to a growing perception
of the implications the advent of LSI technology might hold for the

relevance and value of Sharp's existing technological expertise.

Sharp first used semi-conductor devices in its radio and television sets
- initially, transistors and, later, IC's. These were purchased as parts
from semi-conductor manufacturers and used in circuitry designed by Sharp.
In the case of IC's, of course, some of the circuitry was contained in
the IC, itseif, and therefore, in some cases, the IC were custom-ordered
from the manufacturers while in other cases IC containing standardized

circuitry were purchased as freely available parts.

Reliance on outside suppliers for semi--‘conductors devices (even though
in some cases custom-ordered) also characterized the company's DTG
production. The company's considerable commercial success in the field
had been largely a function of its product design, logic circuitryy
expertise, and production technigues. The advent of LSI technology, however,
appeared to hold grave implications for the relevance of these company

capabilities to future success in the industry.
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That is to say, with transistors and, to a somewhat lesser degree, with
IC there is still a major portion of the total technological expertise and
manufacturing inputs held by the DTC manufacturers. With the introduction
of LSI technology, however, a far greater proportion of the tofal inputs
into the final product would be contained in the LSI ‘chip', itself. With
this, the determinant design and production would 1argely be in the hands
of those companies producing the LSI's., Moreover, the DTC manufacturers
- Ao longer holding the relevant technological expertise - would be
depéndant upon the LSI producers for subsequent technologicél and design

advances in their field.

As a consequence of this analysis of the implications of LSI for the DTC
industry, the company decided that, not only would it have to move to the

use of LSI but that it would alsoc have to acquire an LSI production capability

in order to maintain its capacity for innovation and control of technology

in its products.

The Decision to approach North-American Rockwell

As the company had no backéround in the field of semi-conductor
manufacturing it was clear that it would have to acquire the necessary
technology from an outside source. The company's goal in this respect was
not simpiy an ability to produce LSI such as those already being produced
by semi-conductor manufacturers but, rather, the technology required to
produce LSI for DTC application such as its logic circuitry experts had

designed.

Quite aside from the likely reluctance of existing Japanese semi-conductor

manufacturers to help establish Sharp as a competitor in their field, it

was already clear from the result of the joint research project that
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domestic manufacturers were some distance away from developing the particular

capability which Sharp wanted to acquire.

On the other hand, Sharp was already aware of the news that North
American - Rockwell Corporation of the USA (nowadays and hereinafter,
'Rockwell Corporation') had had impressive results in the development of
MOS—LSI technology to meet the needs of the USA Apollo Space programme.
Accordingly, it was decided in the latter part of 1968 to have a Sharp
representative take the Sharp-designed LSI circuitry along with him on his
next regulaf trip to the USA and combine a visit and preliminary discussions

-with Rockwell with his tour of Sharp representatives in the USA.

Negotiations with Rockwell

At this time, Hokaell was a leader in the field of MOS-LSI technology
but MOS-LSI, themselves, had yet to find any major applications outside the
military and space programmes in the USA. As a result, while Rockwell
possessed a strong capability in"the production of the complicated 'masks'
required to produce LSI, .neither it nor other companies had developed
large-scale production technigues for L5I. In effect; then; what Sharp was
proposing was that Rockwell work with them to develop one of the first
civilian applications of M0OS=LSI technology to a mass-produced product.
This implied considerable development of production technigues because the
fequired higher volume and lower costs of production were beyond the capab-
ilities of existing production technigues. After considering Sharp's
proposal and studying their proposed LSI design, Rockwell advised that it
felt development was feasible given further joint development work. As a

result concrete contract negotiations were begun.

Sharp evaluated the proposed technology development and acquisition project
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in terms of a five year time-frame. In addition, the company assessed
the proposed. project and the value of acquiring LSI technology solely in
terms of its DTC production and without any reference to its many other

product lines. The resulting agreement provided for;

1l An initial development period, folleowed by production by Rockwell of
the LSI for use in DTC assembly by Sharp, and, finally, a three-stage
transfer of the LSI production process to Sharp.

The stages of TT envisioned at this early stage were:
i} Techniques for assembly of LS I;
ii) fundamental design technology for MOS-LSI (abstract rather
than specificy; applied technique];
iii) transfer of the new technologies resulting from the initial
development period.
Each stage had a set, neéotiéted, fee-for-service associated with it
but there was flexibility as to what parts of each stage Sharp would,
in the event,, choose to acquire under the terms of the contract from

Rockwell.

2 Sharp was to send, at its expense, logic circuitry experts to Rockwell

to assist in the development programme for the LSI.

3 Rockwell was to provide (for a fee) all necessary assistance and advice
to Sharp during the period of ultimate plant construction and start-up

in Japan.

Approval of the _.contract had to be obtained from MITI and this posed no
major problems though it involved about two to three menths (concurrent
with other related activities) of discussions and negotiations. MITI raised
a guestion ‘regarding level of the royalties’specified in the contract and,

as a result, they were lowered. In the event, the receipt of approval from
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MiTI also took place in stages with approval aof the transfer of LSI assembly
technology being ‘ebtained in February of 1969 and two later approvals being

obtained in June and August of 1971 for subsequent technology transfers.

-Joint Technology Development

As had been agreed, Sharp sent twé logic circuitry experts to Rockwell
to assist in the development programme. The English-language ability of
these two technicians was limited to that acquired up to the university level
in Japan - neither of them had been abroad before. In essence, this meant
thatbthey could read English-language material (especially in their field
of specialization) gquite well, understand spoken English not so well, and
speak English only poorly at the time they were sent to the USA. They had
been chosen on the basis of their relevant technical expertise and because
of their prior participation in the earlier technology develaopment programme
(discussed earlier). By coincidence, both were bachelors and thus there
were no complications relating to wives and children to hinder their spending

an extended period of time abroad.

During the succeeding year (late 1968 to 1969), these two engaged in
joint development activities with their counterparts at Rockwell. After
the first six months an initial design was settled upon (it was quite
different from that originally proposed'by Sharp). Following a Further‘six
months of refinement and development of production techniques the necessary

'mass-produceable! LSI and related technology was established.

During this period the two Sharp technicians - though their expertise was
not in production technology - in the normal course of events were exposed to
and developed their abilities to work within the developing LSI production

technology.
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Actual Transfer of Technology

With the establishment of the production technigues for the LSI, Rockwell
began to supply the finished LSI for assembly in Sharp's DTC. At the same
time, Sharp sent a production specialist to Rockwell for a period of six

months to familiarize himself with the production process.

Following the return to Japan of this production specialist, Rockwell
in 'mid -1970° sent the necessary plant layouts, operational data and two
advisors to Japan to assist Sharp with the plant constructicon and with equip-
ment procurement and installation. One of the two advisors sent to Sharp
by Rockwell (a nisei, or ethnic Japanese) spoke guite good Japanese while

the other spoke Japanese only poorly.

The necessary equipment for the plant was in accordance with specifications
laid down by Rockwell. GSome of this equipment was acquired from Japanese
sources and some from US sources. In the case of US suppliers, Rockwell in

some instances actually .placed the orders on hehalf of Sharp.

It was during this period of plant construction and start-up (First, of
LSI assembly;then,of LSI production) that the most explicit process of TT
bccurred. In retrospect, Sharp feels that this period was important because
of the knowledge it acquifed regarding the basic engineering of an LSI
production plant and because of the insight provided by the Rockwell
representatives, as to the presemt and future potentials of the equipment

involved.

In terms of the three-stage transfer process envisioned in the original
contract {see above),.the eguipment and layout-related technology associated
with stages i) and ii) were formally transferred. Viewed from a slightly

different perspective, the total package of technologies involved can be

said to consist of three main types: ij) ‘ assembly techniques, ii) logic
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design, iii) wafer design. All of these were transferred but, whereas the
assembly techniques can be said to have been transferred explicitly and in
total, only the fundamental, general techniques associated with ii) and iii)
were explicitly tramsferred. There was, that is, no need for the explicit
transfer of 'new technologies®.peculiar to the specific LSI initially
designed. This was largely because the close involvement of competent
people from Sharp in the design process at Rockwell made such an explicit TT

of this knowledge unnecessary.

Results of the TT

The MOS=LSI production facility was established as a separate divisionm .
within the company. It produces a limited range of LSI and IC, specializing
in devices incorporating circuitry devised for-use in Sharp's DTC. About
80% of the divisionfs output is used within the company in its calculator
and television set broduction. The remaining 20% is sold to outside customers
consisting largely of other DTC manufacturers.

About 1 year after the start-up of Sharp's 'ELSI' plant for the production
of MOS-LSI and IC, the Japanese domestic semi-conduétor manufacturers
reached a comparable level of technology in the production of MOS-LSI for
use in DTC. This advance in their technological capabilities was primarily
due to the develapment prbgrammes begun in 1967 (in which Sharp had
participated) and to the strong impetus for development of LSI for DTC-
applications once the enormous size of the potential market became

apparent.

Partly due to this technological advance among domestic Japanese manufac-
turers, and partly because it wasn't feasible for Sharp to produce all af

the various types of LSI and IC which it needs; the company has continued

to use outside sources for a major portion of its total requirements.
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At present (1975) approximately 20 - 25h of requirements for DTC LSI and
IC are met by the 'ELSI! plant with the balance being procured from outside

sources.

The company's reguirements for LSI and IC for its television set
production are'met 90% by the fELSI' plant but the absolute numbers are

a very small proportion of the total plant production (about 104).

Sharh's in-house MBS-LSI production technology has advance since the TT.
One simplified measure of this is the fact. that the present techniques

can 'pack! about ten times the circuitry into an equivalent-sized LSI.

Thié:advance subsequent to the original TT has been a result of self-
generated technological advance rather than of any subsequent explicit

transfer of technolaogy.

On the other hand, whereas the LSI being produced at the time of -start-up
of the 'ELSI' plant was the world's most advanced for use in DTC, the..

presently prbduced LSI are not the most advanced.



- 169 -
Retroééébf

Effect ofrﬁhe TT on the Enviraonment

While it might have been expected that the introduction of LSI into
the DTC field would reduce the strength of those DTC manufacturers without

an LSI production technology this was not, in fact, the case.

There was an initial period of about two years during which manufacturers
with such a capability held a slight advantage over those without because
they were not dependant on outside semi-conductor manufacturers for supplies

of the necessary LSGI.

The use of LSI.in DTG led, however, toextreme reductions in calculator
size, pdwer consumption, and costs and, very quickly, created a much larger
market than had previously existed. As a result, there was a large demand
for MO5-LSI for use in the standard types of DTC and the semi-conductor
manufacturers moved quickly to fill that demand. Such ‘!standard' LSI soon
became freely available and relatively cheap 'part’ incorporatiné almost
all'bf the advanced technolocgy and most of the 'manufacturingf processes

needed to produce the final product.

This mace entry into the DTC industry much easier than it had been in
the past and manufacturers with their own LSI production facilities quickly
lost any initial advantage they might have held in the market for the

standard types of electronic calculators.

In addition, with the advent of the LSI, the high technology component
of DTC became 'built-in' to the LSI chip itself and could readily be exported
to low-wage areas in the less-developed countries for final assembly and

re-export to the consumer markets. This injected a new competitive element



- 170 -

into the industry. Sharp, itself, partly for these reasons and partly to
avoid trade restrictions imposed by the European Economic Community began

an assembly aperation in Korea to supply foreign consumer markets.

On the other hand, ongoing technological development in the field of LSI
has.steadily reduced the amount of time required for assembly-type operations
in the production of the finished DTC, With this, the merits of locating
such separate assembly operations in low-wage areas in the less developed
countries has also diminished. An example of this sort of advance would
be the so-called ‘calculator-on-substrate! (cos) technigue whereby the
entire calculator (excluding the case and power source) can be produced on
a single 'part'. As a result, the most recent trend of thought in the
industry seems to be back towards integrated manufacturing operations
emphésizing sophisticated, capital-intensive, equipment operations and

involving very little manual labour.

In conclusion,. therefore, despite the fact that the originally anticipated
competitive advantage to be gained by the technology transfer proved to be
evanscent; over the longer term the acquired capacity for independent
technological devélopment in the field of LSI is likely to prove of major,

ongoing importance to the company.
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TECHNOLOGY TRANSFER CASE STUDIES

Case 3

Pollution Contrel Technology
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TTb(técHnblbgy transfer) of Pollution Control Technology

A. General Background

1. Industrial Machinery Industry

The "industrial machinery industry" is a rather loose concept
incorporating a wide variety of companies. These companies can, however,

be usefully grouped into three major categories, as follows:

(a) ‘'Standard' machine tool producers

(b] Specialized plant eguipment producers

(c) 1Industrial plant manufacturers.
One sighificant difference over these three categories is in the amount of
'working capital' required to support a single unit of production. This is,
obviously, extremely high in the case UFcompaniescontractiﬁg for the
construction of entire industrial plants. It is, typically, much lower
in the case of standard machine tool and specialized industrial equipment

producers,

As a consequence,»industriél 'plant-makers' almost invariably havé
strong ties to and a relatively high degree of dependence on outside
organizations for financing during the period of construction of an
industrial plant. These relationships are usually with a limited number
of such outside organizations and are often accompanied or affirmed by
ownership ties and/or marketing agreements between the manufacturer and an

outside company or group of companies.

Within the 'plant-maker' category one can make further distinctions between
participant companies on the basis of the type of industrial plant (petro—

chemical, pulp and paper, food processing, etc.) in which they are
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specialized. The growth rate of individual plant-makers is, of course,
highly sensitive to growth rates in their client industries and would vary
somewhat between individualrcompanies on that basis. In general, however,
the 1960's was a period of growth and prosperity for most plant-makers -
as a consequence of Japan's overall economic growth and prosperity during

that period.

2. The Pace of Technological Change
The rate of technological change is not uniform over all industries
However, during the late 1950!s and the 1960's there seemed to be a generalized

guickening in the pace of technological change.

The ..significance of this for the industrial machinery industry lay in
the fact that the life-span of their products or plant designs was shortened
- by one estimate, from an average of 10 years in the mid-1950's to an
average of 3 years in the early 1970's. The tendency seemed to be towards
a pattern of the.rapid introduction of new technology, followed by a briefi
period of sales based on that technology, followed by a further introduction
of new technology which, if it did not make the existing product or plant
design cbselete, did call for extensive redesign or modifications. As a
consequence it became increasingly less pqssible for a firm to acquire a
state-of-the-art technology and then be able to concentrate on production

and marketing ' based on that technology for an extended period of time.

As a related development, this trend created a new (or strengthened an
existing] dependency by many participant companies on outside organizations
for information regarding technological developments, analysis of future
market needs, and assistance in gaining access to patent and license rights
for relevant proprietary technologies. This dependency was greatest in

the case of small and medium-sized companies in the industry as they,
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typically, tended to limit their capabilities to the production aspect of
manufacturing for the domestic industry and to be more highly specialized
as to client industry or product line - thus, both more vulnerable tao and

less able to anticipate and cope with technological change.

Among the strategies adepted by small and medium-sized firms, the polar
' cases seem to be, on the one hand, to seek a small share of a large, diver-
vsified market (eg. production of exhaust fans for use in a wide variety of
industrial settings) and, on the other, to seek a large share of a
relativeiy narrow, specialized market (eg. precision instruments for
specialized industrial applications). Of these two strategles, those
companies adopting the latter would be more vulnerable to the effects of
technological change and more in need of timely access to new technologies

in their chosen fields.

One consequence of this increased dependence on outside organizations
during the 1960's may have been a growth in the importance of the Japanése
trading companies (with their world-wide information networks and specialized
research divisions) in monitoring technological developments abroad, assessing
the market for these technologies in Japan and - where indicated - facilitating

the transfer of technology to such small and medium-sized Japanese companies.

One particularly good example of such a trend might be the formation in
the mid-1960's of the Z joint-venture Company by Y Trading Company and X
Company of the USA. X Company is a large, high-technology company with a
heavy R & D commitment in a variety of fields. The Z.joint—ventUre Company
was formed with the express purpose of facilitating the marketing Df X Company's
technology in Japan by making ongoing and'coofdinated use of the Y Trading

Company's capabilities for analysis of and marketing to prospective Japanese

customers.
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3. The Emergence of the Pollution Control Industry

The pollution problems associated with intensive industrialization
became inCreasingly evident in Japan during the later 1960's. By and large,
however, such pollution was an external diseconomy to the ﬁolluting firms.
That is, they incurred no measurable costs due to the pollution nor would

they reap any measurable benefits by reducing or eradicating it.

It was not, therefore, until the proclamation of the Basic Law for
Environmental Pollution Control, in 1967, that there began to be any clear
incentives for the adoption of pollution cogtrol techniques by Japanese
industry. Even then, the force of the law.was considerably diminished by
the inclusion of a clause calling for ensuring 'harmony with the sound
development of the nation's economy'. Growing bublic pressure‘(and some
dramatic civil suits brought by victims of industrial pollution)vled, however,
to an extensive revision of pollution control laws in 1971. This included
a deletion of the above-mentioned clause as well as much more explicit and

stringent provisions regarding a variety of forms of pollution.

With this, the adoption of pollution abatement techniques and equipment
became a practical necessity foralarge sector of Japanese industry and
the Japanese industrial equipment industry was quick to see the opportunity
in this new market. Moreover, as the pollution control regulations typically
provided a schedule of limits on pollution which became increasingly severe
over time, this market was likely to be a continuing one as new, more
advanced, equipment became necessary to meet the progressively restrictive

anti~pollution regulations.

B. The Specific Technology Transfer

1. The Role of Z Joint-venture Company
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In 1972; the X Company of the USA, feeling there was a potential
market in Japan for its air-scrubber technology (a technigque for reducing
the discharge of paritulates into the atmosphere by industrial plants),
made the suggestion to Y Trading Company that the air-scrubber technology

be marketed in Japan through their joint-venture, Z Joint venture Company.

The Y Trading company determihed that there was a potentially lucrative
market for the technology in Japan and felt that it could be best exploited
via one of its subsidiary manufacturing companies. Accordingly; companies
A and B - both subsidiaries of Y Trading company — were approached. As
it happened, both of these companies were already producing air-scrubbers
using self-developed technology. As a result, even though the X Company
techhelegy. was more advanced and enabled the production of a more compact
air-scrubber, neither of these two companies was willing to produce a
scrubber under license from Z Joint-venture Company - preferring, instead
to exploit their self-developed technology. As a result, the effort to
market the X Company air-scrubber technology in Japan was temporarily

'shelved'.

2. D Manufacturing Company - Background

D Manufacturing Company was founded in the 1920's and was
operated during itsAFirst 30 years or soc as a boilerfmaker; subcontracting
to larger companies. In the mid—léSD‘s, however, a decision was made to
break the pattern of dependency associated with subcontracting by developing

a capacity to do business independent from a larger manufacturing company.

The management felt that its current activities in a relatively low-
technology, labor-intensive, industry offered little hope of escaping from
their dependence on larger manufacturers. It was decided, therefore, to try

to move the company into a more promising field, industrial plant construction
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and, to do that, it was felt that the company would have to develop a greater

independent technological capability.

To this end; the company adopted a policy of investing more heavily in
techhical personnel by recruiting increased numbers of engineers and other
technically-trained people in its annual recruitment of new graduates.

Partly as a result of this policy, the company was able, by the early 1960's,
to evolve into a plant-maker (building industrial plants to order for corporate
customers) with a specialization in pulp and paper plants and, as well, was

producing a limited range of specialized industrial eguipment.

In the course of this corporate evolution it was necessary to form close
relations with outside organizationé for the purposes of obtaining financing
marketing services, and, increasingly, access to technology for the company's
products and plant designs. Accordingly, the company established such
relationships with a small number of trading companies - the most important

of which, by far, being that with the Y Trading Company.

3. D Company's Decision to Enter the Pollution Control Field

Towards the end of the 1960's and in the early 1970's D Company
was experiencing a general slowdown in its orders for new plant construction.
There was, moreover, agrowing feeling that the rapid and repetitive increases
in industrial plant capacity which had characterized much of the 1960's

would not soon; if ever, be repeated.

Accordingly, the company began to place increasing emphasis on its
production of specialized industrial equipment. The sudden emergence of a
large ‘market :for pollution-control equipmeht in the éarly 1970's naturally,
therefore, attracted the company's attention as a possible soufce of future

growth and profits.
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As the company had no experience in producing pollution-control eguipment
it had to lock to outside sources for the necessary technology and for

technical and market assessment of any given item of such technology.

' Therefore; in 1973, D Companybapproached Y Trading Company to seek their
assistance in ﬁoving into the production of air-pollution control equipment.
At this, the effort to market the X Company air-scrubber technology, which
had been 'shelved' in 1972, was reactivated and negotiations were begun

between the various companies concemed.

4. The Actual Transmission of Technology

The two principals involved in the marketing of the air-scrubber
technology in Japan were X Company of the USA and Y Trading Company. The
vehicle for marketing the technology was Z Joint-venture Company. It was
decided between these companies to license two Japanese manufacturers -
with restrictions on their respective markets such that they would not compete

with one another.

D Company was assigned the rights to produce the air-scrubber for the
pulp and paper industry and C Gompany - a member of the large corporate
group centered on Y Company - ‘was assigned the rights to produce for sale

to the petrochemical and metal refining industries.

In November 1973, D Company signed agreements with 2z Joint-venture Company
to produce the air-scrubber under license and with Y Trading Company to handle
the marketing of D Company's ocutput of air-scrubbers. The decision of D
bompany to enter into thesé agreements was made mainly on the’strength of
the tephnical evaluation and market forecasts of Y Tfading Company and a
'brochure' describing the air-scrubber and its operétion. This probably

reflects a considerable amount of confidence by D Company in both X Company
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and Y Trading Company - due to their large size and established reputations -
as well as a feeling that there was a stromng communality of interest of all

the parties involved.

Contract Provisions

In exchange for acguiring a license to use X Company's air-scrubber
technology, D Company was to pay to Z Joint-venture Comhany 2% of the
sale price of each unit sold. There was no 'initial' license payment
required. The actual sales were to he handléd excluéively by Y Trading
Compahy for the standard commission of 3% of total sales. In addition,
howevér, the agreement signed obliged the company to purchase one particular
part (required for each air-scrubber) exclusively from X Company in the
USA. The price sﬁecified for this part was (at least in the view of O
‘ Gombany) in excess of the going market value and thus this represented an
additional '‘hidden' cost of acquiring the air-scrubber technology. At
thés time of this writing (late 1975), however, negotiations were underway
betWeeﬁ D Company and X Company regarding their joint: production of this

part in Japan.

- Transmission of the Technology

In February of 1974, D Company sent three engineers to X Company's pilot
plant in the USA. The group of engineers spent three weeks familiarizing
themselves with the air-scrubber and its construction and, on their return,

brought back detailed plans and operating manuals.

In September of 1974,.X Company sent three engineers to D Company in Japan
where they assisted in the construction and testing of the initial. air-

scrubber. This required only about one month, in all.

The caonstruction of the air-scrubber called for no special new plant
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expansion or construction by D Company however it was necessary for the

company to acquire some special (Japanese-made) tooling equipment.

Incidental Cost of acguiring Technology

Some costs were incurred in the translation of technical material and
preparation of blueprints etc. as well aé for the construction of sample
parts and of a prototype machine. All these costs were borne, explicitly
or implicitly by D Company - as were the costs of sending their engineers
to X Company's plant in the USA. In addition, although the costs associated
with the one month stay in Japan of the three engineers from X Company were
the responsibility,oF X Company, D Company estimates that it (DF its own
volition) incurred entertainment expenses, for each of the three, of about

10,000 yen (arocund $33.00) per day.
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