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(1)
ABSTRACT » : .

| The international #ransFer of technology is ihoreasingly seen ao o
major element in economic development for boto tho developed and less-
developed countries. The thesis examines Japon's pastwar economio
development and the role played in that process by imported, fofeign -
technologies. The .discussion focuses on commercial traosfefs of technology
and, booause of the frequent close conneotioh between technology transfer
and foreign oireot investment, thére is considerable di30ussion of:foreign

direct investment in Japan.

- The paper is based on an extens;ve review Df.existing governmént and.non—
government material in both Japanese and English and on a series of-intérviews
with Japanese government and buéiness officials involved in posfwar transfers.
In addifion, three. case studies of technology transfers were oarried oot

and are included as appendices.

Follooing an introductory ooapter dealing with genoral issues of technology
transfer and economic development, the postWar Japénese exoerienoe is
treated chronologically for the‘period: 1945-1955 "Japan's Postwar Recovery",
1955;i963 "Structural Transformation", and.1963—1973 "Liberalization and
Interoationalizatioof. Thé central importaooetto Japanis postwar developménﬁ
of the period of "structural transformation", and the teohoology transfer

which took place during that period, is stressed.

The current status of technology transfer in Japan is also 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 oharacﬁeristics of the Japanese

postwar experience and suggest what lessons it may hold for others. It is

i
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(i)

argued that the Favourabie 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 odurse of postwar technology transfer to Japan. On the
other hand, a competitive domestic business environment, 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 with fhe dual themes of tecﬁnology transfer and
Japan's postwar development. The separate thémes are both of interegt;
technology. transfer (TT) as a major means of directing overall téchnological
change, and postwar Japan as the éxemplar for rapid economic growth and ;s
the first 'non-western' addition to the ranks of the advanced developed
nations. |

The themes are, however, interrelated. Technology transfer éna overall
technological development are primarily of interest because Qf‘their
association with economic/growth and deVelopment.' Conversely, Japan's
amazing postwar record of economic growth and developmgpt was acgompénied
by a:massive transfer oﬁ industrial technology from other countfies to
Japan. While no claim can be made that the discﬁssion‘here;definiﬁivély
deals with the question of the extent and nature of the relation between
TT and Japan's postwar development, this joint examination 6f thektwo.

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 mdst‘closely related to the
main currents of postwar Japanése Technological change. Fﬁrther, because
"of the relatively explicit nature of such“tfansférs, comparison of the
Japanese expérienge with those of other countries will likely be easier
if studies, such as this present one, conceﬁtrate on examination of

commercial TT.
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. Extensive use is made of official government reports and statistics
yhichfgre, generally, far more comprehensive in the case of Japan; because : .
of official intefest in. TT during the period, than they are for other -
countries. This data is not without its defecté and limitations but,
withall, provides a depth, breadth, and éontinuity exceeding any other
avail;ble sources.

This official data is supplemented with other Japanese-language material,
relevant non-Japanese éources, and.material‘gathered in the course of
numerous interviews with informants in Japanese government and busine;s.

In addition? a series of threé case studies of specific péstwar TT were
carried out by the writer and are includéd here in éummary.form as
appendices 1., 2., and 3.

The concept 'technology transfer' has taken on a variety of meanings‘ o
and, as well, is imbedded in a body of literature encompassing issugs of
social change, economic growth, and modernisation of far broader generality
than postwar Japanesé development aﬁa fT. Chapter oﬁg‘clarifiés the |
concept of TT and its relatianship to those broader issues. It concludes
with a discussion of the relevance of the postwar Japanese expérience'as
regards TT and some of these larger issueé with which TT is,associatéd.

. The subsequent three chapters which deal specifically with the Japanese
postwar experience with.TT pose some organizational-problems. On the one
hand, the imbortance of various Japanese social, economic and organizational’
features to the overall discussion argué for treatment of the period under
a series of topical headings relating these various feafures to postwar
TT. On the other hand, the actual course of pbstwar TT seems to Ee best

treated as a series of chronologically ordered stages or 'periods'.. L
gically g _ p
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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, respgctively, with; 1945-1955 'Japan's Postwar Rgcovery', 1955-1963
'Structural Transformation', and 1963-1973 'Liberalization and Iﬁternationali—
zation'. Within each of these chapters various aspects of the Japanese
social, organizational, and economic environment ére 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 test. The compromise adopted has
led to some disproportion in the length of the chapters, and, of course,
detracts from whatever incidenfal 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 andyéoherence.
with which the two ﬁhemes which are the focus of the baper 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 sixth, and last,
chapter, discusses the 'special characteristics' of the Japanese postwar
experience with TT and the lessons that experience may hold for others.
Finally, some areas for further research are suggested.

A debt of gratitdae 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 the 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, aiso undoubtedly, would have lacked much of whatever
merit. it has. Mor importantly, the 'doing’of it' would have been a far
less instructive and personally rewarding experience.

This study was partially supported by a research grant awarded to Dr. Winiata
by the Technological Innovation Studies Program of the Department of Industry,

Trade and Commerce.
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I. ECONOMIC DEVELDPHMENT AND TECHNOLO3ZY TRANGFER

1. Technology and Social Change

() Technology

Technology profoundly affects the lives we lead; the amcunt
and forms 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 this 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 ledy of whesther

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' perceptions_pf it which.
have in the past two hundred years or so moved from being perceived, if at
all, as peripheral to the concerns of mankind to being one of the central
concerns. And this is frue even where, as in much of the less-developed
world, the basic tecﬁnologies eﬁpioyed are little'chaﬁged Trom those of
centuries ago., Fof, even where modern industrial téchnologies have had
no impact on the lives people are living, it hés had enormoﬁs 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: ", . . knowledge 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

1 It should be noted that the ‘vector of activities'

and services."
referred to both can and, teking the definition in its most generalized
sense, sﬁould be interpreted as including not only the more obviously
technical aspects of processes 'transforming inputs into outputs' but, alsao,
the éocial 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 téchnological 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«prdduction technology', consists in
a.change to a new vector of activities producing essentially the canme
output (goods or services) usually, but'not necessarily, from a different
‘mix!' of inputs., To the exfent that such change economizes on the use of
factor inputs (at existing relative prices) it means that more goods and
services can be obtaiped from the same amount of inputs. It is & change
of this type which is most commonly referred to as 'technical ﬁrogress'

2 3

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'. In this instance, the change involves the use of factor inputs

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

2N
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change, of course, invariably involves a new mix of factor inputs or a new
vector of aﬁtivities, or both.. The significance of chang=z of this latter
type is a far more contentious issue - involving, as it does, such disparate
'new products' as the éirplane;‘colour television, nuclear weapons, and
vaginal deodorants. Controversy can centre around the extent to which such
change represents a change in values - as gpposed to technélogical progress -
and, in any event, argument itself tends to involve value judgements.
Additionally, there is the prior judgement as to whether, or to what extenf,
thexchange, in fact, involves a ‘new éroduct‘. Faor, at some level of
abstraction, almost any such change can be identified with some prior‘produét
and be viewed as a mere increhental metamorphosis of an exlisting product or
as a new manifestation of a good or.service meeting some immutable human

need.

In fact, of course, technological change seldom falls neatly into one or

the other of these two categories and almost always involves some glements

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 measgred by some
technical efficiency criterion, and the subjective, in which value judgements
reflecting the social environment of change are inevitably relevant., The-
broader significance o% this technicai;social duality of technological change
is especially evident when we examine the changes associated wi#h the process

of industrialization,
(¢) sSocio-technical Change and Industrialization

The Industrial Revolution is generzlly 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 respgurces, and many incidental 'autonomous'
events, among other factors, have led in various ways to a variety of forms
of 'industrialized country'.l It is possible nevertheless, to identify some
major aspects of social change which have tended to accompany the revolution in

industrial technology wherever it has occurred.

Wﬁile there have been many attempts to quantify the relative importance
and to establish the temporal orderirig of these aspects of social change
associated with industrialization, 4 we will, here; treat them under a
few broad, tupicallheadings without intending to imply relative importance

or temporal ordering.

tconomic organization: In traditional; subsistence economies the
processes of production are largely carried on within the confines of

family- or village-based groups in which barter is common and exchange

‘relationships are importantly related to religicus or kinship factsors.

Industrialization, in contrast to this, is assocciated with the évoiution

of a differentiated market economy in which money commands the movement

of an increasingly large proportion of goods and services and traditiohal,
particularistic, exchange relationships disappear or are greatly reduced

in relative importance.5 Of course, by definition, industrialization means

that the importance 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 increase in the .numbers and

importance of bureaucratic forms of organization.

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

be separated from its traditional familial, caste or religicus contexts and
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takes on an increasingly independent existence. With this; political roles
became, as Almond and Powell put it: ", ., . more specialized or more

autonomous ., . . new types of roles are established . ._.'(and political

-action becomes) . . . increasingly rational, analytical and empirical. . . ."

As a result, the political system becomes increasingly able to extract goods
and services from the society, to regulate behaviour 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
industrielization weakens traditional‘sanctions and controls an behaviour.
This is reflected, for example, in a tendency for universalistic, rational
considerations to supplant those of nepotism in the hiring.practices af
economic orgénizatimns. There is, similarly, a tendency to greater
individual and inter-generational economic and social mobility as fhe

particularistic traditional roles and sanctions diminish in importance.

Ideological change: With (some might say prior to) industrialization
there is usually a shift from a static and fatalistic view of society and
mankind to a belief in both the potential for and ethicality of change.
Further, there is a téndency for nationalism to replace ar subsume
existing religious ideologies and, often, to serve as a means of sanctioning
many of the drastic c%angas in ﬁradifional social forms brmﬁght about by

industrializatiaon., 7/

Considgring the depth and breadth of the social changes associated with
industrialization one might well waonder that it should have occurred at ail,
let alone in a variety of countries. liore than this, one might wonder that-

people would intentionally court such drastic social upheaval by seeking

5
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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,

Tuller, 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 successTul ideology of modern. or perhaps of all,; times.

2. Technology and Development

(2) 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, becomes evident that there can also be egcessively .
high sociél 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 througﬁ further innovation - so that
the same or a higher.}evel 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
countries, the words 'modern', ®dvanced', and ‘developed! have become all :
synonymous with industrialization. In these countfies 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 of theoretical and empirical effort has gone into examination
of the ‘industrialization-modernization’ brocess. Most of this effort Has
involved analysis of the historical processes of industrialization in the
western, developed nations8 and most of our understanding of industrialization
and its concomitants derives from such analyses. However,. in contrast to
these relatively undirected historical processes of industrialization, todsy
men in both the developed and undéveloped countries consciously seek to,
in the Tormer case, shape the further evolution 0? their industrialization
and, in the latter case, to initiate and maintain an industriélization process.

In this important sense then, industrialization has ceased to be, if indeed

- it ever was, something that could be viewed as a 'natural process' and

has become both an ideology and a strategy for development. This is most
clearly evident in the less-developed countries which face the difficult
task of 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 beéome a
central goal of governments everywhere. Mo;eover, the political impli-
cations (in the non-doctrinaire sense) of industrialization, and the change
and conflict it implies, bear no simple relatibnship to political cateéor—
izations based simply on the ownership of the means of production. The
challenge to traditional vealues 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 thié, there remaiﬁ
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considerable differences among existing industrialized countries and one
can expect further 'variants' to appear as the presently underdeveloped
countries, rspresentihg a broader cultural spectrum than the pre-industrial

west, achieve their industrialization.

But, regardless of the cultural sstting 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 1sss amenable of

positively responsive to the process.

The role of government may extend to the detailed planning and admin-
istration of industrialization or may be confined to a passive responsivsness
to private sector initiafives (and it is here that doctrinaire political
jideologies 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 justification for the
reso;ution of the internal conflicts and the passing of traditional values

and institutions which accompany industrialization.

Evsn wh-i2, as in ﬁsch of the less-developed world today,. there is a
strong gov: santal commitment‘to and.central planning for industrializatisn,
the'imbort: - that there be motivation for change supportive ofiindus~
trialization among the masses of society is evident. Thics need not; of
course, bhe percsived by the masses as a motivation related to the
industrialization process. 1t may, at root, be as diffuse and pefspnal a

. . A 10 : :
motivation as the desire for personal advancement. Of course, the mere
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prospect of a ‘'better life' can provide such motivation but -- and this is.a
crucial point - it must be a motivation sufficiently strong as to overcome
man's inherent conservative nature. As W. E. Moore has put it:

Given the option, or even the knowledge of alternatives existing
elsewhere, . . . most psople in most places prefer food to hunger,
health to sickness, physical comfort to. suffering and life to death.
Whether they also prefer work to "leisure", urban agglomeration to
village life, close temporal synchronizetion 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 sesctor are favourable

for industrialization there remains, of course, the further reguirement 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
acquisition %rum other developed countries. In the iESs—developed countries;
however, there is, most often, neither the capability nor the necessity to
develop technologies domestically as these can be acouired on one basis or

: _ _ 1
another by means of transfer from more developed countries.

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 usgful distinction can be made between 'vertical'! and 'horizontal!
transfers. Vertical TT refers tD.thB process of moving from 5asic scientific
knowledge 'to a new product or production process. This need not take place
vithin a single organization (nf cnuntfy, for that matter). it is;in essence,
a process of relating abstract knowledgé to human needs Firét, 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 1T can be viewed as the transfer of an
existing technalogy meeting specific needs in cne envirocnment to arother
environment - in order to meet identical or similar needs. Transfers from
one company, industry, or country to another would ail be exampleé aof
horizontal TT. The last of these, Tf across national boundaries, is the
particular sub-type of TT of concern to us here - international transfer
of technnlogy. Hereinafter, unless otherwise indicated, 'TT' will signify

such dinternational transfer of technology.

A second, or Turther, distinction is often made between TT to develaoped
and to less-developed countries. Though the conceptual reasaons for making’
the distinction'areroften 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 ecoramic or technicel factors (eg. merket size, levels of incbme,A
transportation costs, sources of supply, etc.) while, in the case of the

less—peveloped countr it is much maore praofoundly affected by 'non-ecanomict
P Y p Y Y

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 acrass cultural boundaries -
with an implicit dichotomy between the cultural forms 'modern, industrialized!'

and 'other'.l3

While the distinction is obviocusly a simplification which
obscures a great deal of variety within both categories it does accaord in
a broad, intuitive, sense with reality and we, hére, will also‘adOpt this

distinction where it seems appraoprizte.

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

and the actual TT may or may not be the primary, explicit purpase of the
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activity. The international transfer of products - especially ﬁrcducef’s
goods and the information required to use them —'can also be a- transfer

of technology. The purposive internaticnal transfer of technology is, however,
most often asscciated'with commercial ventures - with the main élternativé
forms being foreign direct investment (FDI) and licensing. This is not to

say that such transfers are, in sum, more important than (or, éven, always
clearly distinct from) other forms of TT. In fact, such commercial transfers
themselves usually involve movement of ideas, people, products and written
documentation as a necessary part of carrying out the fT. It is true, howsver,

that the concrete, delimited,‘ahd contractual nature of such purposive,

commercial, transfers makes them both more evident and more amenable to

examination than are other forms of TT. Moreover, they tend toc be more
'controllable' than pther forms of TT and thus Df greater interest to persons
with either an academic br concrete, applied, interest in TT. In |
reflection of this, most discussioﬁ 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 technolpogical 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”EﬁViS other nations) is
greatest and to exchange scme portion of that production for goods for '
which other nations’possess a comparative advantage in production. There

is, however; much evidence that comparative advantageé 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 ancther. This shifting
of production implies that a transfer of production technology méy take
place, and in this sense the trade theory suggests a model of TT as a process.
ﬂnfortunately, models of this sort seldom provide much insight into the
factors which lead to a change in comparative advantage and, thus, tend t&
beg crucial questions as to the primal causes of such TT. Neverthzless,
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-cycle model', is closely associated
with Raymond Vernon and his associates at Harvard, 15 As Vernon buts it,
the product 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 igﬁorance and uncertainty in influencing #rade
patterns." 16 This approach takes the view ‘that innovation - in the sense
of the actual applicdtion of a new broduction 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 entrepreneur in or of the major
potential market for the innovation. Though thevapproach need not be

limited to innovations originating in the USA it is conventional to use

the US case in discussing the model. In the US case, market characteristics

(eg. affluence) and relative factor costs (eg. high-cost labour) tend to

e
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generate the recognition of opportunities for labour-conserving and high-

income consumers' goods innovations,

The model Furfhér 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 evolving fggm 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 itém' 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 ana the damestic and
export markets expand however, the balance of incentives shifts so that
either foreign producers or foréign subsidiaries of the US innovatérs

are established to meet foreign, and then US domestic demaﬁd (seé Tigure 1

on page 14).

Thus, the product life-cyclé approach also provides a model for TT with
the transfer of a production technology beihg a function of its .own degree
of standardization anéiaf local market conditians in the recipient nation.
This model, like the comparative advantagg model, . does not address itself
to same fundamental guestions - in this.latter case, for example, ta the
primal causes of changes in non-US markets which.create the conditions
necessary for TT to them.. Nevertheless, this model, too, seems to accaunt
for same 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 sdciety and technology and, thus, in the issue 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
see&ing the, or some of the, uhderlying environmental factors which favour
TT. In fact, however, TT (along with industrialization, itself) has become
one of the means conscicusly used by nations everywhere - often in spite of
underlying realities inimical to the TT - to further extend or fo'initiate
and maintain their industrialization.l7 |
(¢) Technology Transfer as Directed Change

In both developed and 1ess~develdpea 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‘téchnology is possessed by a
few developed nations and, of them the US is by far thes best endowed. 18
One study of 110 signifioant postwar innovations found that 60% of them were
first commeroiélly exploited in the USA. 19 Despite this, US.domiﬁanoe
of world tradé in manufectures has not increased but has, in fact, decreased
somewhat,.even in the 'science-intensive'! manufactures, as a result of 1T

to the other developed countries.zo

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

- 21 :
ectivity. In the less-developed countries, however, TT has been
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complicéted considerably by problesms 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
just with whether TT takes place but also with the form in which it tekes
place. While there are those whn argue that the foreign direct investment
form of TT may be the most efficient Forw123 or even that in certain cases
it may be necessary,24 there is a contrary tendency for governments,
increasingly, toc encourage other Torms of TT not involving Toreign direct
investmert. This is, primerily, not a reflection of the technical efficacy
or ineffecacy of the FDI mode of TT butb, 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

companies or thelr subsidiaries.

As a consegquence, governments are increasingly seeking, in their e%Forts
at directed change of their societies, to ensure not only that appropriate
technologies ere transferred at the right time but'also that they are
transferred in a form which impinges as little as possible on feelings of
national sovereigrity and independence. In practical terms, this has been
evidenced by & preference for TT which involves, not foreign airect 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 Pastwar Japanese Experiénce

Much has been written of the postwar Jepanese "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 developmehﬁ. As such, present day Japan has come to serve as an bft—

used point of reference or "test case"' for assessing the gensrality of

“theories and hypotheses as to the concomitants of the advanced industrial

state. Similarly, - the Japanese process of modernization and industriaslizetion

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

In either case, however, the importance of develcpments 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 saidvto have begun but, in any case, there 1is genéral agreement that it
began at least as early as the late Ninesteenth Century. Indeed, recent
scholarship stresses the importance of sociai and economic developments
during the pariod of self-imposed international isolation in the Tokugawa
era (1600—1868) for the subsequent, and more vaious,.prdcess of modernization/
industrialization.

Similarly, the importance of the importation of foreign technology tb
Japanese»developmeﬁt is not of recent origin. Such technology transfers
have had major impact since.at least as early as the Seventh Century wave
of Ttang Chinese influences which swept through Japanese society, irrevocably
(though not immutably) altering it and influencing all subsequent develop—
ment, Moreover, even if we confine ourselves to modern, industrizl 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 1830's.

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

an examination of the postwar Japanese experience can only be a part + ke
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story. The threads of social, ideological, political, and economic 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 1line is more than a convenient convention. It reflects, rather,
a major turningpoint in world political, ideological, and economic Qroupings
which, in itself, would justify 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 VWorld Var Two, was Tor the first time in its history occupied
hy a foreign power and, moreover, by a powef intent on effecting a fundamental

transfecrmation of Japanese society.

A second reason, for focussing on the postwar period relates to the very
drama and rapidity of Japan's postwar development which alsc tends to
distinguish it from the prewar period. In part, of course this drama and
rapidity are more apparent thanAreal. The state of devastation and poverty
from which Japan's postwar aevelopment began creates an artificial
appearance of foreshortened, rapid, development from extrene poverty to
affluence andbobscure§ Japan's impressive prewar record of modernization and
develaopment. And . yet, even allowing for the distortions arising from wartime
destruction, Japan's postwar development reméins a much more rapid and
dramatic process than that of the prewar period. This 1s true not only as
regerds such gross aggregate indicators of development as GNP but also as
regards structural and gualitative measures of development. Thus, for all
its considerable industrial development, prewar Japan remained a largely

agriculturel society with as much as 305 of its employed population engaged

[
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in primary industry as late as 1920. As against this, the percentage of

' persons employed in primary industries fell from 48h -to 196 in the twenty

years between 1950 and lQ?d. In fact, if we consider the structure of
Japanese employment in ﬁerms of the three categories, primary, éecondary;
and tertiary, the primary industry’group moved from being the most important
(416) to being the least important (254) 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 intérnational
marketplace except where Japan's lower labor costs and/or lower guality (thus
lower price) provided economic advantage in some few industries and markets.
Again, the postwar record is staftlingly different. Japan's ability to
compete in export markets rapidly shifted from the relatively simplé—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 (sees table 2.).

This second point suggests, or can be reformulated into, a third reason

for focussing on the postwar period. Many non-western (and, for that matter,

wes?ern) nations have launched development programmes aimed at attaining

the levels of induétriglization common in the western déveloped‘nations.
liany of these, nptabiy 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 acdvanced nations has
remained relatively unchénged, or widened. Thus of all the "takeoffs" in
industrial develépment,to borrow Rostow's term, postwar Japan is one of the
very few to have arguably "“arrived" at a point of equality with the advanced

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



Table 1

Trends in Employment by Industry Category: 1920-1970

(ategory PRIMARY SLCONDARY TERTIARY
Year hmpl;iizons Employegersggﬁ___ % Emplggﬁgons %

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

I 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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Trends in the composition of Japan's "Top Ten" Lxport Items (1950 - 1971)
Year )
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period, is to focus on a particularly significant stage in the deyelopment

process and an 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 incidental buﬁ,
rather, Fundameﬁtal to that transformation. Moreover; while these imported
fechnologies were increasingly sophisticated, statg-of-the-art, techniques
leading'tq increased Japanese ability to compete with their technolaogy
supplierncompetitors in the developed nations, Japan managed to acquire
them without any major penstration of its economy by foreign direct

investment (see table 3 on page 23).

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

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

the service of nationaligoals and'aspi;ations in the postwar world. It can
be argued, moreover, to illustrate a critical, and relatively uniqge, period
in the development 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 intao tHat period of Japanese history.

fe
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Table 3.
International Comparisoﬁ of thevShare 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
i Belgium 1968 33.0 n.a. Turnover
i Finland 1970 7.0 15%+ Turnover
.France 1970 l0.0(a) 20%+<a) Turnover
; Germany (West) 1970 21.3 50%+ Turnover
Netherlands 1971 18.9 17+ Turnover
Sweden 1970 9.7 207+ Turnover
Turkey 1968 7.6 10%-+ Turnover
United Kingdom 1963 9.1 n.a. - Sales
]
l

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 (1945-1555)

1. Japan in Defeat

In the aftermath of World War Two, the Japanese faced an enormous
task of reconstruc%ion. if in the days immediately following surrender
the capital bity 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 meore complete and turned
much of the capital city into a neat, but lifeless, plain of ashes.

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

themselves,

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

. . 26
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'ﬁwas
dismantled. The loss of overseas territories was also accompanied’by
the repatriation of 6,220,000 overssas Japanese expétriates betweean
1945 and 1949 ~ accounting, along with natural inérease, for an increase
in population dansity on the main islands during the same period from

the prewar level of 145 'S to 211.9 per scuars klleDLTE.27 At the same

tlme, there had been considerable losses of industrieal assets through

[ES




- 25 -

bombing and, in the overseas territories, through confiscation (see table. 4

pn page 26).

2. The Prewar Legacy

(a) National Ambition and.Cohesion’

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

Japan.

True, this same spirit of nationalism and ambition was 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 no% diminish Japanese natipnal ambition ;nd
, fundamental cohasipn but, rather, rechénneled it into a non-militaristic
seagch for, first, recovery to prewar standards and, then, for eguality
in standard-of-living, if nDtiin military power, with the advanced cbuntriesv

of the west.



Table &,

Japan's World Var Two Losses of Assets

Losses of Assets as a Percent of National Totul .

. A B

Overall ‘ . o 25.4% 10l.1%
** Coustrtiction : ’ 24.8 89.4
. Harbors & Waterways - 7.5 123.3
Bridges - . 3.5 121.2
% Industrial Machinzs & Tools . 34.3 180.6
7 Roads & Railways 7.0 . 105.6
. Vehicles N o : 21.9 92,4
+ Shipping . 80.6 56.8
Electricity & Gas Plants " 10.8 143.1
Telegraphs & Broadcasting Equipinzat 14.8 109.9
Waterworks . 16.8 105.8
Personal Gooads & Possessions 21,6 94.6
' Furniture, Household Effects 20.6 93.7
‘Manufactured Goods 23.9 105.6
Precious diclais . ) 4.5 35.7
Miscelleneous 20.0 190.3

. A=direct & iadirect losses as a propoction of total remaining assets at the
close of hostilities.
B=to:zl r2maining assets at war's end as a proportion of totul assels in 1935,

Proportional Losses of Industrial Asscls

L High Rate of Loss Others
Power : Oil Refining 58.0% Thermal Elcctricity 30.29;
Iron & Stesl ~ Pig Tron ' 24.5 Carbon Stcel  14.4
Nonferrous Metals  Aluminum 23.9 Electrolytic Copper 22.1
" Machinecy ' Vacuum Valves 55.7 Machine Tools . 25.0
. Chemicals " Sulphur 54.1 Cement 27.0
“Teatilss _ Carded Wool 42.4  Paper Pulp 10.4

{

Source: Yamamoto, Noboru

The Modernization of the Economy and Postwar Expansion

Tokyo, Internatiocal Association for Educational
Information, 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 béen a
close involvementhéf government in the plannihg and implementation of
Japan's industrialization and a high degree of goverhment~business
interaction. This tradition of central government guidance of the economy
was reflecﬁed in a competent, and prestigeous, bureaucracy which was to
prave a further asset in Japan's postwar reconstruction and developemnt.
It is important to note, howsver, that the effectiveness of central
leadership was nct simply a function of prestige, competence, and power'
(though, especially in the early puostwar periocd, it po;sessed an abundance
of thége) but also of a tradition and a Dapacity‘for consultaticn and
compromise possessea by both the oéntral 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 independesnce. To this latter end, plans were

formulated to revitalize and modernize the basic industries (eg. steel,
eleétric power) and to develop an export trade for iight manufaqtures;
In this connection; the technology gap between Japan and the developea
nations of the West was afficially recognized as early as. the'firsf

White Paper on Science and Technology in 1949, This gap reflécted in

‘part the isolation of Japan in the 1938's and 1940's and in part tHe

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

If Japan's industrialization was technically not as advanced
as in the West, ité social adaptation to industrialization was well -
Hédvanced. Indeed, the disciplines and demands of the militaristic SD's
and the Pacific War on both the military and civilian population may
have served to further break down traditional attitudes antagonistic
to industrialism. In terms of overall levels of literécy and education,
Japan alfeady 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
e compulsory, primary education to over 99} éf school-age children (as
had been done sincé as early as the 1920's) énd, of these, well over 405 : -

vere proceeding to high-school studies.

It is true, of cddrae, that the Japanese social adeptation to
industrialization exhibits distinct differences from the "Western model".
These differences are most remarked upon by foreign obéervers as regards
the social organization of work. In contrast to the western tendency
to emphacsize individuality,.eﬁotional neutrality, fundamental equality,
and universalistic performance standards, the Japanese work environment
tends.to'emphasize group Drienfation! emotional commitment, hierarchy
and particularistic pé;formance evaluations. 27 For all that, however,

‘it has proved to be an extremely viablé form of adaptation to industrialism.
Moreover, in all its eséentials it was already a 'fait accompli' by the
1940's. Thus, in terms of the problems df soclal engineering which

hinder development in much of the world, Jepan was well situated ét the
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end of World Var Two to close the technology gap with the West - given
the opportunity to do so. 0On this latter point - the Dpportunitigs

to be afforded Japan in the postwar era - much depended upon the policies

-to be adopted by the Occupation forces.

3. The Bccupation, Redevelopment, and Technology Transfer

(a) Gccupation Policies

The occupation authorities (rnominally Allied, but in fact

American) did not adopt a rapacious attitude towards Japan. Indeed, theif

policy objectives of "demilitarization and democratization™ were'probably

as popular as any such externally imposed policies could have been.
Nevertheless, the scope ofproposed reforms was extremély broad and,
specifically, included policies aimed at ‘economic democratization and
demilitarizetion? ﬁhich, however lofty their cbjectives, implied &
further, postwar, rending of the Japanese social and economic Fabfic -

rather than rapid recovery.

The most prominent of these economic policies was aimed at the
dissolution of the .'zaibatsu! — financial combines -~ and cther ‘non-

democratic' concentrations of economic power. The fundamental motivation

for these policies was ideological and aimed at; ™, . .ItransForming a
small number of monopolistic combines into numerous competing units . . .
(to) . . . erect a solid bulwark against the spread of ideologies or

systems destructive of both free enterprise and political freedom urider

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 reform of Japanese society. With

this, the emphasis swung towards the encouragement of rapid economic

revival of Japan and the outbrealk 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 technological development. Spencer,al who has investigated
this aspebt of the USbmilitary présence, makes a useful distinction between
the unintended or 'demonstration effect' TT and the intended or 'linkage

effect' TT which wds related tao the US militery presence.

By his use of the term 'demonstration effect!’ Spéncer 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 copy
theh if they think the foreign way is superior 0r advantageous in some

sense to them," 32

In this regard he cites the adoption of equipment similar to that used
in U8 military facilities by Japanese cohpanias as well as tﬁé 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 1ittie 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 beriod.

At a more general levei, however, perhaps the most profound ‘demonstration
effect' of the US victofy over and subsequent occupatidn of Japan (aside
from its reinforcement of the longstanding Jepanese view of the Americans
as people from whom to learn) lay in its direct exposure of the Japanese to
the"Amgricah wéy of 1ife!. The impact of the US occupation on Japanese.
culture can easily be exaggerated. Nevertheless, when one considers the
fact that the Japan of the 1570's resembles, at the level of pbpular culture -
and consumers' goods, no other countfy so much as it does‘the us, it is |
difficult to avoid the coriclusion that some of the main origins of Jagan;é
postwar changeé in lifestyles lie in the direct exposure to us lifestylés

during the Occupation period.

In the context of Spencer's analysis, the 'linkege' (as 0ppbsed'to the
'demonsfration') effects of tbe us military presence refer to activities of the
military intended to inducé long-run 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

technology involved was the actual focus of the activity . In either case

“however, such TT was explicitly dintended.: ZIncidental TT waslassociated

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 prosurementé“ 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 economic impact on the supplier industries and in

the economy as a whole, these "special procurement® contracts were also the

vehicle for 2 great deal of such "linkage effect“ TT. The forms or channels
of such fT included direct hiring'of Japanese personnel (by, say, a US

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 gell as the direct placement of procqremgnt
contracts with Japanese firms to manufacture iﬁems for thé_US Arrmed Fprces{
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, ' : B

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 éoil. At the level of industrial technolégy,
Spencer. cites the transfer of piywood production‘technology in order td
meet the construction needs of the US Armed ?orces. He suggests that the

present international competitive strength of the Japanese plywood industry

has its origins in this early military-related TT.

In contrast to the“ébove TT which was incidental to the primary purpose
of meeting the nseds of the US presence in the Pacific, there was also’
TT wﬁich had as its explicit purpose the upgrading of Japan's technological
capabilitigé. The main vehicle for this latter TT was the Military Assistance
Programme (LiAP), under which a vast amount of military-industrial technology
was tranéferred to Japan. One of the more significent areas of such TT was

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

own among a broad spectrum of related supplier industries., 34

(e) Recovery to Postwar Levels
Aside from the global political and military developments discussed
above which favoured Japan's redavelopment'Far more fhan any mere pnlicy of
cevelopment aid woﬁld have, there were of course domestic, civilian, measures

which contributed to recovery.

o
The government's policy stressed the revitalization and modernization of
baéic industries - pafticularly electric power and stesl. In béth cases,
TT played a major role. Administrative procedures to release foreign
exchange for purposes of aGQuiring technology were set up upon proclamation
of the Fureigq Exchange Control Law (1949) and the Fpréign Investment Law
(1950). These regulations and the attitudes brought to bhear in enfofcing
them will be discussed in more detail in chapter three (see especially
PP, 54—55). Almost &s 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,tha.technological
gap in this area is provided by a comparison of the efficiency rates of two
hydroelectric generating plan%s opened in 1952. The one which used domestic
technology had a 25.1%4 efficiency rate, while the other using imported US

36 The cunstfuction of

generating equipment achiéved 33.04 efficiency.
hydroelectrib dams, itself, inéroduced to:dapan under technicdl assistanpe
agreements with US éompanies new, large-scale construction project techniques
as well as equipment (eg. power shovels, belt conveyors, dumptrucks, etc.)
many times thé capacity of existing Japanese equipment. In this way, even
civilian projects may have had major incidental or secbndary‘TT effects by
demonstration of US, or other foreign, eguipment and techniques in concrete

projects. 37
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In the steel industry there was some delay in implementing efiorts to
rebuild the industry until the pressures of the 'cold war' removed initial

occupation plans to seversly limit Japanese capacity in this crucial industry.

The First Steel Indusfry Rationalization Plan of 1951 mapped out the initial

postwar modernization of the Japanese steel industry. The programme aimed
to begin a catch-up process wifh the Europsan and the US industries. In
this ragard, the biggsst gap waé in the area of rolling mill technolcgy and,
as a consequénce, the representative TT of the early 1930's was ef strip—
mill technology and equipmant. In addition, the large-scale introduction
of Cxygen-process steel production technoleogy began during this period -
laying the foundations for the subsequent strong world competitive position
af the Japahese industry. General steel industry equipment was @lso modern—‘
ized and by around the end of the plenning period, in 1955, sbout SOA of

the thin—plafe, open-hearth, and steel tubing manufacturing eguipment and
505 of the thick pléte and steel-rod equipment had been updated. 38 1t is
likely that a great deal of the TT of the period was rsiated to this equipment
renovation programms either directly Dr.indirectly, via the manufacturing
equipment dindustry.

By 1951 Japanese production had reached the levels of the immediate preswer
periﬁd and, by 1934, consumption’in_both rural and ufban areas had regained
prewar levels. With this, tﬁe postwor recovery period could be said to be
at an end. In the course of recovery however, Japan had not merely regained
prever lsvels of output and consumption but had zlsc made majof; fundamental
progress in strengthening her basic industrial technology and plént. In
this, TT had played a critical role bqt was, by and large, limited - both
by necessity and design -'tb existing industries for which redeveloprent
and mocernization was deemed basic to economic>recovery. As such, it was

only @ prelude to the much more swesping 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 1950's.
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IIT STRUCTURAL TRANSFORMAT ION (1955-1963)

1. The Consumption Revolution

Fram the perépective 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 tecﬁnalogy. If the prewar view can be characterized )
as 'national strength through technology', the postwar view is much claoser
ta Dupont's Dla slagan ‘better living through chemistry '. This postwar
view of the purpose aof technalogy as being a hetter way of 1life for the
individual might best be viewed as a shift in emphasis - and ane made
passible, in part, by the postwar guarantee of national security implicit
in the US' nuclear ‘umbrellal. Whatever its Drigins,‘however, it was a

change of fundamental importance to Japan's paostwar development.

The initial periad of postwar recovery neithef‘required nar gave
particular expression ta this change. The natural and most pressing
goals were to retrieve national sovereignity and some semblance éf prewar
standards of living and this, in itself, need nat have invalved.any
Tundamental changg in viewpaoint as regards technology and the. role of
thg consumer in the society. By 1955 however, 'postwar recovery' wes
at an end and the first glimmerings of the persanal consumption boom

began to appear.

With the completion of the postwar recovery process in the wid-1950's,
the view that Japan's growth rate would inevitably slaw down fram the
high rates that had prevailed since the Korean War was common. The
1956 Ecanamic White Paﬁer also reflected this view but, at the same
time, pointed out where the sources af 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 want on to point

out that economic growth based on recovery from the war was at an end and
that subsecuent grovth would be asignificantly 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 mejor consumers

durables.

The origins of this consumption revolution began modestly enough in the

atmosphere of mild prosperity following orn completion of postwar recovery.

The initial objects of consumers' attention were primarily household
Turnishings beéinning 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 durabies includ;ng many
items new to the Japanese consumer merket such as washing machines,
electric rice cookers; and television sets. Aside from the introduction
of many new products; the enormous size of the emerging consum=r market
was in itself a stimulus to industry change. The cost reductions achieved

ﬁhrough enlarged production scale and new technologies are aptly suggested

- by that most representative consumer good of the period - television. From

a price level of 180,000 yen in 1954 (about $500 US, at the then current
exchange fate), 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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Table 5.

Diffusion of Some

Consumer's Durables

(% of surveyed houseliolds
cities of over 50,000 populatic:

Iten Tear 1956 | 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
tlectric 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 Hez-er - - 49,9 82.2 39.1 )
Room Alr 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 lHandbook of Modern Japanese Economic
History) - Japanese - Takyo, Tokyo University Shuppankai, 1975.

p.187.
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2. The Technology Revalutiaon

(a) Changes in Industrial Structure

The 'coﬁsumption revolution' was, naturally enough, inter-
woven with fundamental changes on the production side. The émazing rates
oF-growth beginning around 1955 in bqth 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 expansion during the early 15950's. The pace aof
macdernization and expansiaon was quicker yet'during the second rational-
ization plan period from 1956 -ta 1960. The number‘of hof strip mills
increased from three to seven to rank secand only to the U3 iﬁ 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 paower industry similarly expanded its capacity and, also

began a fundamental shift;away from hydroelectric and towards tHermal-

‘based pawer generation. Mareaver, a shift away from coal and to oil-

fired thermal generation reduced the costs of power generation.

Developments in the steel and paver industries had repercussions for
all of Jepanese industry but those in the steel industry had particularly
'strong impact in the industrial hachinery and shipbuilding industries |
as well as aver a wide range of consumers godds}v Changes in the
electric power industry, in addition to éssuring a stable supply of

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

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



Table 6

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

-Japanese - Tokyo, 1975

PP. 227-232,

TRENDS IN OUTPUT OF SCrE PRINCIPAL PRODUCTS (1934-1974)
Preduct |plectric | Coal lleavy Crude Illectric| Passenger |Steel Polye Viscase Synthetic
Power fuel oil | Steel Refrige—~{ Cars Vessels thylene Rayon Fabrics
{(nillion |(1000 (1000 {1000 rator (no.) completed (I.T.) Fabrics (1000 w2)
Year in) M.T.) K1.) M.T.) (1000no) (1000G/T) (1000 w?2)
1934 0 19,799.| 35,925, 225, 3,114, - - 145, - 419,987. -
1935 22,349.| 37,762. 329, 3,737. - N 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.f 11,106. 81. 32,056. 1,7565. - 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.f 165,084, 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. 3,205.1 579,660. 4,079, 289,385, 421,970.; 1,052,829.
1966 181,723, 51,347. 53,705. 47,764, 2,565.} 877,656, 6,396.0 556,383. 382,772, 1,443,C0563,
1968 227,032, 46,569. 74,468, 66,393, 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. 9,917.11,304,770. 354,065.] 2,746,149,
1972 336,756. | 28,099. 118,702.1 96,900. 3,453 | 4022,289. 12,834.11,480,225. 264,405 2,717,931.
1974 —-_— 20,333. 136,763.{117,131. 4,312.] 3931,842, — 1,897,047, 200,862} 2,621,793,
Source: Nihon Ginko, Tokei Kyoku (Bank of Japan, Statistics Department).
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to produce & rapid increase in consumption of petroleum products and act as
a spur to modernization and expansion in that industry.

Among the newly developing industries, the major growth and diversification -

was in the chemicel industry. From around 1955, the nature of the industry

2N

began to shift its emphasis from agricultural chemicals to high-polymer
petrochemical prod&ots. 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 Tinished goods.

Wany, if not most, of these developments in industry implied and were,
in fact, associated with technological change. loreover, TT wes a major

element in this process.

(b) The Role of Technology Transfer

The bhasic 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 gezneral developments in Japanese industry with the mzjor

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). 40 a
much more‘dramatic iﬁaication of the sudden spurt in TT activity and of
its ciose relation to the major trends in Jepanese industrial gctivity

i providgd, however, by data on the payments madé to accuire teéhnology

(sce table 9 on page 44).

The yearly nayments for technology in the chemical industry were

.double the 1954 figure in 1955 and had increased by a factor of ten by

1260, Somewihat smaller, but still impressive, increases appeared in
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Table 7
Post-war Japanese Technology Importations (1950-1973) P
by Fleld of Teclhnology (number of cases approved) b
Y E A R TOTAL
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- .
lovy
"Chemical A 8 23 16 14 2% 17 34 27 1)L 27 64 33 46 71 66 67 97 115 210 189 223 229 202 199| 2009
24 37 41 45 60 49 86 66 55 78 91 100 100 146 156 116 122 153 109 36 94 108 93 86| 2055
Petreleum and Coal A - 1 14 - - 3 5 2 2 5 8 4 3 2 7 1 16 10 26 20 31 47 52 49 303
1) — —
Metals and Metal A 3 12 18 8 3 7 19 10 17 23 23 34 25 42 A6 29 77 52 68 79 77 85 100 87| 944
. B 4 15 25 35 33 24 42 40 41 37 49 59 51 63 7L 42 52 104 101 22 14 20 14 13} 9n
General A ® 8 26 a5 15 15 15 19 21 26 39 65 81 87 201 155 125 173 160253 309 324 410 4RO 450] 34Q
Machinery -
acainery B 17 19 o4 36 4 19 311 7 10 S5 54 60 140 190 137 182 215 185 236 003 112 99 85 122) 2235
Transportation A 2 8 ap 6 6 6 12 5 5 6__16 25 15 16 22 N 27 33 60 58 69 78 80 108 724
Equlpment B - - - 3 4 4 5 6 4 2 1 Y\ 16 & 4 6% 36 17 8 22 30 ol ja
Electrical Machinery A 4 35 91 45 23 17 1629 17 30 101 64 83 142 79 101 71 100 195 188 188 226 320 105|_ 2389
d
and Procucts B 2 5 11 36 10 3 4 S 2 8 12 11 17 25 27 25 31 37 61 37 41 31 29 62 S12
Textiles and -4 5 7 8 1 14 8 3 7 8 23 15 18 19 J4 14 29 49 66 103 105 171 232} 923
Textile Products - = = = = 1 5 = 6 4 7 4 24 34 43 58 S8 8 8§ 86 90 94 107 91| 875
Other A 2 14 12 7 6 5 24 169 16 42 56 54 32 106 104 126 129 200 245 315 357 521 501} 2939
B 2 11 9 18 20 13 14 12 30 4% 47 46 8l 107 103 57 71 83 86 54 79 87 120 133 1314
A 27 101 142 102 82 71 143 118 90 153 327 320 328 564 500 472 601 638 1051 1154 1330 1546 1916 1931} 15717
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

Souree: Kagaku Gijutsu cho {Science and Technology Agency). '
Gaikoku Gijutsu Donyu Nenji lokoku, Showa 48 Nendo (Importation of Foreign Technology Annual Report, 1973).
Tokyo, 1975. pp.34-37 and 42-43. ’

Note: 1. No entry for Class B Petroleum and coal technologies. These, if any, may be included in "Othef cntégory.

2. Excludes petrochemical plant engieering which is included in "Other" category.

Inall, such T.T. amounted to only 180 cases. ' E
n b - L3




Table 8.

Post-war Japanecse Technology lmportécions (1950-1973)

-1 ’
By Country of Origin (Nlumber of czses approved) §;
. Y E A R TOTAL
Country Type of 1950 1951 1552 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1569 1970 1971 1972 1973 -1973
Technology :
U A 21 .74 97 71 58 44 B4 6L 63 92 200 181 203 355 274 265 329 388 602 598 745 825 1010 98§ 7634
.S.A. ;
T C - + 136 171 203 261 212 223 215 288 309 185 181 219- 234 26% 5806
A - - 8 4 1 2 3 2 2 2 2 7 2 4 6 8 39 iO 13 12 12 24 24 25 212
CANADA
¥ C 1 1 2 4 8 2 8 3 6 14 6 5 4 5 4 72
UNITED KINGDOM A - 1 3 3 1 3 1 3 2 7 12 16 12 36 49 40 46 57 105 108 108 139 154 175 1091
i3 s 111 7 21 36 44 39 67 50 39 33 30 38 -48 3§ 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 b 7 58 51 99 124 134 88 108 156 140 92 65 56 SO 48 1269
FRAMCE 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 { - = 17 12 36 49 57 45 56 50 53 65 72 76 713 6H 727
SLEDEN A - 6 5 - 1 1 1 2 2 3 8 8 6 6 5 3 5 .2 11 20 16 39 43 34 .223
B C 3 - 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 T 1 2 3 1 1 6 4 10 16 % 7 8 6 13 14 115
OTHER A 6 18 11 1415 8 25 21 14 17 48 . 45 38 59 82 58 67 75 120 164 164 196 274 265 180-
B = + 36 34 60 8L 85 73 84 89 111 77 66 59 55 74 98%
A 27 101 142 102 82 72 143 118 90 153 327 320 328 564 500 472 601 638 1061 1154 1330 1546 1916 1931] 13717
TOTALS -
B 49 87 110 133 131 113 167 136 152 225 261 28l 429 573 541 486 552 657 683 475 438 461 487 51 8146
A+D 76 183 252 235 213 184 310 254 242 378 588 601 757 1137 1041 958 1153 1295 1744716291768 2007 2403 245( 21863

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



Table 9

A i e
T t———da

Payments for Transferred Technology; by Fie}d of Technology and Year 1950-1960 (1n-million Yen)

Time
. Period Y E AR

Type of Totals No.of
Technology 1950{ 1951 1952| 1953 1954 1955 1956/ 1957] 1958 1959 1960 Cases
Textiles - - 21f 66f 92} 164} 203 383 428 556| 749 2,663 37

Paper, Pulp - 2 7 5 1 3 5 71 8l 18] 29 84 4
Printing - -1 2 2 2 2 4 4 2 3 3 24 2

Chemical 341 345} 391| 903! 1121} 2498] 3600] 5982] 5481| 5082}12438 37,875 148

011 Refining 140 - { 108{ 1657] 173| s0s5{ 511 268{ 756 565 1498 6,122 19

Rubber, Leather - 81| 217| 288] 287 285| 488 05| s4of 772] 781 4,344 19
Glass , Ceramics - - 7 16 50 26 62f 141} 161] 412] 497 1,372 17.
Steel - | 149§ 136} 166| 271| 412{ 578 831 930 1054] 1544 6,070 55

Non-Ferrous Metals - 9 -1 4l 1] 11l 370 200 44 64| 129 331 17

Metal Manufactures - - - 1 . 44 60 74 78 111 128 495 11

General Machinery 63| 271| 607| 1011] 966 1187| 1978 2954 30404 3873] 6258 22,208 231

Electrical Machinery 36| 281 642| 1062{ 1278| 1553 2344 3042| 4840 6792 8541 30,409 190

Transportation Equip i ‘

ment - 17 33 282] 473 384 830 1226 1333 1324/ 1930 7,831 78

Nuclear Power - - - - - - - - 44 136 180 2

Construction - - | 114] 121] 63| 12|  s4  125) 129 142] 93 854

Other - - 5{ 21 2 6] 28 46) 27 44l 64 243 7

Total 1461 1155( 2291 5607| 4792| 7091{ 10851 15705| 17794 20852] 34818 121,104 859

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

Galkoku Gijutsu Donyu no Genjoto Mondaiten (Present Conditions and 1ssues of foreign Technology
Importation) 1962, pp.14-17.'

Note:

AN

~

Class A technologies only. Based on a 1961 survey. These are before-tax figures and do not correspond to
Bank of Japan figures.

_f]f]..
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other growth industries of the period such as steel; electrical and general

machinery and transportation eguipment.

The figures for the petroleum refining industry are surprisingly low
but may raflect.the uniguely high‘lmvel 6F Foreign ownership in this
industry (over 50/ of total sales) and & resultant high capacity for
informal transfer of technology, a relatively high pre-existing level
of technology, aﬁd as well, the use ef ‘nominal' pricing in'Formai TT

agreements,

"With regard to the payments made exblicitiy for the purpose of TT it i;
important to note that, while they may indicate trends in the general
level of TT activity, they cannot be viewed as represeﬁting the total
casts of the transferred technology to the recipient companies. Technology
transfer commonly, if not invériably, involved other, hidden, costs often
in the fTorm oF.confractual obligations to buy parts and raw materials from -
the technology-supplying company. 0One survey indicates that engnditures
for such purchases may -have amounted, in the aggrggate, to some multiple
of the explicit payments for TT (see table 10 on page 46). The propﬁrtion
of thesé payments which represenfs_a premium over market prices and thus

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

Dufihg the latter part of the 1950's and during tée 1960%s, government
and public interest in TT led to a numbér of special government studies,
the results of which were ﬁublished. These stﬁdies shed FQrther 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 technology
transfers involving payments of foreign exchange over a period inyeXCBSS
of one year (the distinction between class A and class B TT is discussed

at greater length, below). i/hile there is no certainty in the matter,
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Table 10.
T.T. - related Machinery and Equipment Imports
and Total Machinery and Equipment Imports.
(Technology Importing Companies only) 1950 - 1960 (in‘million Yen)
Industry S.T.Tréi;ted Tota%(b) a/b Nuz?er
Iac§1nery and Macﬁlnery and ] | companies
Equip. Equipment. (%)
Imports Imports
All Industries ' 77,186. 177,219, 43,6 192,
Hanﬁfacturing 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
Paper, Pulp -9, 793 1.1 1.
Printing, Publishing 149, 623. 23.9 ]
Chemicals 17,030. 22,456, 75.8 43.
Petroleum, Ccoal Products 6,514. 9,316. 69.9 9.
Rubber | 2,148. 2,341. 91.8 5.
Glass, Ceramics 484 . . 644, 75.21 6.
Steel 24,858, 64,894, 38.8 13.
Non~ferrous etals 1,386, 5,898. r 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 tloudaiteu, op.cit.

pp-70-71.

e
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the fact that government interest invariably centersd con such class A TT

probably indicates, in itself, that such TT was nct solely of special

concern because of its impact on foreign exchanges 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 18556 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 Factqr in
the 1950's but declined in importance, as fhe eariier technologiéal gap:
with-the West was narrowed, and became relatively unimpartant during the
1960's, This trend is clearest in the chemicals industry - precisely
where Japanese development.of‘thé latter 1950's was most remarkable and

the volume of TT among the highést of all industries.

This suggests one simple, but important reason for the high level
of TT activity in the chemical industry'over this period ~ the fact
that there was a major 'backlog'® of technological innovations available.
éimply put, TT itself depends on prior technological innovation and we

would therefore expéct TT activity to highest in those 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

E >
[

rensterred to Japan in 1556, this data makes no attempt to distinguish

~ between ‘'‘major' and 'minor' items of technology. \atanabe's study of

the Japanese chemical industry‘u- attemnpts to make such a distihction,

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

(%7 of Total for industry)

I ¥ D U S T R ¥
Machinery | Electrical] Metals Chemical | Other Total
Period of originall gscl1966 | 1956 | 1966| 1956!1966| 1956(1966] 1956 1966 | 1956| 1966
Innovation . . .
i
Prior to or during i
2ud World Var 62) 18 42l 11| 35| 6| 64| 24| 35 14| 48l 16
: , ‘ "
Post-lar 58| 82 sa{ 89| 65| 94| 36| 76| 65 86{ 52| 84

* Class A Technologies only

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

- Japanese - Unpublished, intermal report of Science and
Techunology Agency, 1966, p.31.

e



- 49 -

industry ié reproduced here as table 12 (see page 50). . As the diagram
indicates, there was an enormous flow of major chemical technoiogies in

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

in chemical technology had already been transferred to Japan. As the
diagram also indicates, by 1960 the Japanese inqustry had already progressed
to the pbint where it was developing‘its own unique technoiogical

innovations (Maruzen Petroleum - Paraxylene).

Another study examined the type of technologiss transférrad 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 "ﬁroduct-technologies". There ars
some major, and undérstandable, exceptions‘fo this in the large process
industries of steel, chemicals, and 0il refining where production process
technologies predominated but, even in the first two of these, TT DF‘new.
product technology accounted for a significant proportion of the tﬁtal.
In some‘industries, éuch as the electric machinery industry,_the'fT of
new product technology was probably gquite direbt;y related to the ongoing
revolution in consumers' demand (eg. household electrical apbliances).

In many other industries, however, the connecticn was undoubtedly less-
. direct -~ with the 'new product' anew or improved item of industrial
equipment resulting from & TT which was importantly, but only indirebtly,

related to the evolving consumer market.

The low level of transfer of management technology 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 -~



Table 12,

(IG Farben) 1930

A COMPARISOY OF JAPAN AND WORLD INITIAL INDUSTRIAL APPLICATIONS
OF PETROCHEMICAL TECUNOLOGIES

42 44 46 48 1950 52 54 56 58 1960 62 64 66 68 1970

(Shell Chem.) 1931,

(Standard 0il NJ 1920

:i Polystyrene(Asahi Dow, Mitsubishi Monsanto)
- (Maruzen Petroleum)

f‘; lPA Acetone (Nihon Perrochemical)

srcauld (Eastern State Petroleum 1952 SOTX (Yuddex) (Mitsubishi Petroleum)
(Courcaulds) 1942, ]-vl thylene(Mitsul Petrochemical ,Sumitomo Chemical)
(ICcI) 1939 High pressure polyet‘hylene(Sumicomo chemical) P
(uee) 1937 Ethylene Oxide (Mitsul Petrochemical) w
1953 Shawiedeam  dcumene-process Phenol(Mitsul Petrochemical) T
Cliemical MC:process Tercephthalic acid (Mitsul Petrochemical)’
loechst 1955 g Low-pressure polyethylene(titsul Petrochemical)
Phillips1956 Phillips~process polyethylene(Mihon Olefin)
IG Farben 1930, Styrenc monomer (Mitsubishi Petrochemical)
Standard oil N.J. 1942 putadiene (Nihon Petrochemical)
1G Farben 1937 $uBR (Mihon Zeon)
Standard-process Polyethylene (Funikawa Chemical)
IG Fa '*
Farben 1936- r(h svnthetic Alcolioll (Mitsubishi Kasei)
fara=¥ylenel (Maruzen Petroleunt)
16 Farben 1937, - \ILSbR (tithon Synthetlc Rubber) .
IG Tarben 1942 i %-\S—Copolymc: (11ltsul Toatsu Chemical, Asahi Dow, Mitsubishi-
Uni Royal 1950 oAlS-Copolymer (Mitsui Toatsu Chemical) (Monsunto)
Hoechst 1951—1———3\\.\cker—proce 3 Acetylaldehyde (Mitsuil Petrochemical)
Montecatind 1957 .___'E__g(l’olypropylene (Mitsuil Toatsu Chemical)
0lonitl94s Alkylbenzene (Nikon Sckiyu Seunzai)
Soliio 19060 ﬁ_—{ﬁohio—p':occss Acrylonitril (Asahi Kasei) -
vce 1933 —4HIBR (Mitsui Pecrochemical)

Phillips 1960 Polybutadiene (Asahl Kasei)
. [lixed pas process| vinyl-chloride monorer](Kureha Cheslcd

tszckcw: process Acetone(Kyowa Yuka)

Monsanto 1961 ,.___.{{Oxvchlorination—process vinvyl monomer] Toyo Soda)
s .
ucc 1962 Sormal paraffinf (Nihan Kogyo Kuka)

5—————-———4—
ICI 1965 e—<dEthylene-process Synthetic vinyl acetate =
(Tokuyama Petrochemical)

Uni Royal 1963 o___——:fatPDM (Sumltomo Chemical)
}Alefin Rubber (Nihon Alefin Rubber)

&« = Date of initial industrial application(world),Company

o= Date of initial industrial application(Japan),Company

0 = Japanese developed technology

Source: Watanabe, Tokuji Nihon nc Kagaku Kopyvo. {Japan's Chemical Industry)-Japanesé
’ Tokys, Iwanmnl Shoten, 1974, pp.06L-62.
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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 ImprovedProductiEquip- | ManageyCompre—~| Othex
Product|Product jion ment ment hensive
Process '
Industry
Textiles : 14 15 19 3 - 7 -
Paper, Pulp 6 6 - - - A 1 -
Printing 2 - 1 - - - -
Chemicals 114 39 136 40 6 29 7
0il Refining 2 5 34 14 2 4 -
Rubber, Leather 12 5 13 3 2 7 -
- Glass, Ceramics 7 5 6 3 - 3 1
Steel 29 8 40 9 - 4 - 1
Non-ferrous Metals 6 1 7 - 5 -
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
Nuclear Power - - - - - 1
Construction 2 - L 1 - -
Other 7 1 3 2 - - -
Total 550 242 | 386 114 25 | 142 19

v

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 event,the fact that the figures
!
R . - .
are low (and may be lower than indicated) is not too surprising. A great
| .

“ : !
deal of what is termed 'management expertise' or ‘management technology'
!
o A . . .
is either culture-specific or else is such an organic end inextricable part

i
i

of the firm which possesses it that 'it carmnot or carnot easily be commercially

packaged and sold. This, indeed, is one of the explanations [or justifications;
: . , C : a2 _. :

often offered with respect to foreign direct investment. Either because

of its inappropriateness to the Japanese environment or the Japanese anti-

‘ -
pathy to foreign direct investment (a point to be discussed below) one would

)
i

not expect much of this sort of manaéement 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
| . .

o

separable from the overall activitiegéof any given firm and of Tairly urdversal
appliéability. By and. large, sucﬁ téchnologies exist as unprotected
intellectual property and ars widelyieiffused on a non-commercial basis
through books, Jjournals, conferenceséand personal observation or contacts.

At this, non-commercizl, level thereihas apperently been a considerable

amgunt of TT., In the late 1930's a iarge rnumber df organizations developed

to impfove management techniques in Japan. These inéluded the Jepan

Productivity Center, the Japan Kanagement Association, the Japan larketing

Institute and Japzan Industrial £nginzering Institute. In addition, the

book Keieigaku Nyumon, "Introduction to the Science of Lanagement" [Tokyo;

‘Kobunsha, 1938) by Fujiyvoshi, Sakamoté}quickly became a hest-seller in the

late 1950's and so marked a general, populer, interest in manegement
' '

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

from US thezory and practice, and the initial tendency was to 'swallow it
I

S
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whole'. Later however, in th2 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. Incréasingly, Japaneée
firms sepafated 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. 7T. We turn now, therefore, to a more detailed

examination of government involvement in postwar TT.

3. Regulation and Control of Technology Transfer

Gerrnment involvement in postwar TT was evidenced by a large
body of Férmal laws and regulations. Some of these related to TT, per se;
while others were of significance to TT. only when it was associated with
foreign direct investment. These are discussed, in turn, in section (a)
(Formal Laws and Reghlations)'beloﬁ. In addition to these Tormal

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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(a2) Formal Laws and Regulations

The formal laws and régulative procedures bearing on TT in .
the postwar period remained little changed until the advent of liberal-
ization measures in thé‘early 1960'sd(thi5 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 (estéblished in 1950). The former is a general law regulating
foreign excharge 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 yaar) and for |
transactions ihvélving the acguisition 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 wéré'
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 Tf,-circa
the early 1960's, are indicated in figure 2 (see pagé 55). The procedures
for class B techholbéies were someﬁhat less complex.. In either case,
however, there was ample oppﬁrtunity Tor inter—departmentél consultation
and‘compromise in the handling of any given application for approval of
a TT agrsement of, more precisely, for approval of thz release of foreign
exchangevfunds required by the TT agreement. While formal responsibility

for control of foreign exchange funds lay with the Ministry of Finance,
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Figure 2.
Diagrom of Technology Transfer Approval Procedures (ca.l1960)
Working Committee of
) i .
—(negotiativns Foreign Investment Council
>
(Government
Proposals) J,
[} 3 *
Bank | Inter-organizacionall Foreign Investment Council (Formal Reviewland
o of . S Meetings Action on Proposed
Japan 8 Government "decisions")
N
4 (- P n "
ubmisston na | [Ministore of felovant | (ol tapprosolt er
Reconciliation of - LY L o ° pprova
various view points) R
A ] Bank
Baik of Japan, Foreign Division, of
~—?Foreign Capital Section —3 Japan
(Issu

National Science and Technology
—> Agency

Development Division,
International Section

Other Relevant

v—elGovt. Organizations

Notification of Approval)

* A government advisory body
Including business and academic
representatives

Source: Caikoku Gijutsu Donyu Yoran - Japanese - (Foreign Technology Importation Handbook).
Tokyo, Jukagaku Kogyo Tsushinshia, 1965, p.58
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- Trade and Industry (MITI) which decided whether ornot a recommendation for

|
o
(D]
1

in the case of technolaogy traﬁsfers because of the dirsct connection with
Japan's technical and industrial development, the primary responsibility .

for review of proposed TT agreements lay with the Ministry of International

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 generalily the Fair Trade
Commission, the Ministry of Forests and Agriculture, and the Ministry Of'-
Finance, iteself. 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 degended less on the complexity or éimplicity
of the formal reguiations than it did on informal considerations and

administrative attitudes to be discussed below.

What we have discussed so far relates to the formal procedurés Fbr
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
proéedures, these changed very little ovér the whole of the ééstwar

period until the liberalization mezasures adopted in the 1960's,

There eppear 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 anplied. It N
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Controls on Foréign Direct Investment (ca. 1959-1960,)

Requirements
Existing New
Category Investor Currenc ©
BOTY y Shares - Shares
. . Foreign | Approv pproval
Capital, Profit =2 PP al Approva
Repatriation Foreign Investor Yen Prohibited|{ Prohibited
Guarantee Desired
Foreign Investor |Uncontrolled|Foreign [ Cpen Open
Industry
. Yen Ope Ope
National of a EL SUSS ;
Capital, Profit "Dasignated Controlled(2)Foreign | Approval Registratic -
Country." (1) Industry
Repatriation . ,
£ - Yen Approval Registratic
Guarantee not Desired: . . ' e
© _ * Foreign Investor: Foreign | Approval ‘Registratic
All other Countries y o . -
' Yen Prohibited| Registratic

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.5.A.,
Uruguay, Yugoslavia, Norway, West Germany and Taiwan.

"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 implehantation and offer some

suggestions as to which of them predominated at various times.

(b) Administrative Attitudes

O0f the multitude of attitudes (not seldom contradictory) that
enter into policy 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 govarnmént and the

bureaucracy (primarily MITI) at least five appear to have borne importantly

on postwar TT. These are:

1 Concern over bontrol and conservation of foreign
exchange reserves;

2 Desire to mesh TT with basic inaustrial policies;

3 Desire for general technological develaopment;

4 Concern over maintenance of intra-industry harmony ;

5 Antipathy to foreign dirsct investment, which will be

discussed at greater length in chabfer four.

At a higher level of abstraction, all of these attitudes existed against
the background of a desire for economic‘g?owth and independence. It is
important also to recognize that while there were differences over time
as regards which of these administrative attitudes mast characterized the

spirit and intent with which TT was controlled and regulated, all of them

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 gualifications in mind, however, the patterns of
change in the administrative attitudes which characterized TT policy
up to the liberalization measures of the 19580's can usefully be summarized

as follows.

Postwar recaovery period (1945-1955)

The concern over control of foreign exchange reserves seems to have
most strongly characteriéed TT policy in the early period of economic
recovery. This is understandaﬁle given. the shaky state of Japansse
finances - especially prior to ?he.Korean'Wér boom., The preamble to
the Foreign Investment Law makes reference both to aa intenﬁ ta ' . . .
(limit) the induction of foreign investment to that which will conﬁfibute
to the self—suppoft and souna development of the Japanese economy' and
the aim of i. . « providing for remittances arising from Foreigﬁ'inVsz—

ment and . « . adequate 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
liﬁiting government commitments to provide for repatriation of profits.
This was indiqated by Prime Minister Ikeda in a 1950 speech in Naw.‘

York where he said;

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

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

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

intended to creste red tape. It is the device of a poor but honest
borrower who does not want to cheat creditors. 44

During this period, in fact, many foreigners established (usually quite



- 60 -

small) "yen-~base" bompanies which were subjected to much less control
and reguleation but which lacked guarantees of profit and capital

repatriation,

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

become later.

Dne consequence of thils concern over scarce reserves of foreign
exchange was & tendency to strongly favour the transfer of only those
teﬁhnologies 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 industriés
discussed earlier or would contriﬁute'to the developmént of export

industries.

Period of structural transformation (1.955~1963)

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

industryf chemicals.,

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

of new industries and with the burgeoning consumer goods market holding
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out prospects of chsiderable competitive advantage to those firms doing
S0, government handling of TT applications took on a new and potentially
disruptive potential to influence the competitive positions of firms,

Thus, the concern Fof maintenance of industry “harmony" - the concern
that a firm not gain a decisive advantage over its competitors solely on
the basis of the exclusive posseséion oann imported technology - came

to be 2 more important cohsideration in TT policy.45 This would ﬁgt, of
course, always be an important Tactor in a TT decision but, wheré it was,
it led to the official encouragement of non-exclusive or multiple 1icens;ng

arrangements or; in other 'cases; to the approval of a 7T to one company

greatly increasing government inclinaticns to approve transfer of similar

'technology 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 betwesen buyer and seller. This concern was not
unique 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
éxert governamnt influence during the early technology selection and
negotiation phases éf a TT. There is evidence that a fairly detailed,
and yet 'informali and unpublished, set of guidelines regarding contract
provisions for various technologies and various industries evolved during
this period (see apﬁendix 1 fer a concrete example involving suéh guide-
lines). The egtent.to which these guidelines were 'indicative' rather

than 'compulsory' is unclear. Theres are numerous stories of the

frustrations visited by such informel guidelines upon foreign businessmen
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attempting to negotiate TT agreements.' On the other hand, Japanese business-
men familiar with the TT negotiaticn process at the time recall that it

was not unheard o? For the Japanese side to a transaction to use the WMITI
‘and their ‘guidelines' as a "bogeyman" in order to strike a better bargain
for *“hemselves. loreover, in my one case study which explicitly touches

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

the guideiines quite flexibly. It may be that, in the aggregate, the
Eoténtial for government disappréval of contract provisions had more

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

ment actions.

Some authors‘ua have analyzed such Japangse government_intervention in
the TT negotiation processa7 in terms of 8£ephen Hymér's theory of .
international operations. 48 By this analysis, Japanése government -
behaviour'iéinterpfeted as intervention consciously aimed at reducing the
mondpgly advantages of the technology possessors vis-a-vis tﬁe.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 1ate¥1960's, had a number of alternative US, or other, potential

suppliers of the same or similar technology.

Thus, one might more éimply - 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 question of intra-industry competition has alreadyvbeen elluded to-
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a number of times. .In fact, this issue warrants some separate discussion,

to which we now turn.

4.  Inter-firm Competition and Technology Transfer

One caﬁnot really begin a discussion of inter—firm competition
in Japan without reference to the Japanese syétem of employment to which
it is closely related, The fact that Japanese industry widely practices
a system of 'permanent employment' is, by now, gquite well kno@n in the
West.SD Under this system one typically enters a firm immediately upon
leaving school énd remains with that firm until eventual retirement._‘
Changing employers - voluntarily or involuntarily - is rare and is
viewed as aberrant behaviour. Partly as a-reflectiun'of thié, both the
economic and the socialfﬂ' aspects of the |=Jmplc3yees.l life tend to be

centred on the firm.

This pattérn of lifelong membership in a group which combines both
the social and economic aspects of life finds many correlates in Japanese
histovy - particularly in the patterné of social Drgani;atioh prior to
Jdapan's industrialization.. It cannot, however, be dismissed as a 'feudal
remnant’ which is put of place in present-day Japan. In Tact, this
empioyment system has been conducive to the formation of the intimate
interpersonal.relations énd individual Feélings cf group membershib in
which the Japanese work most effectively. As such! it can be .seen as a
highly functional cultural adaptatioﬁ to the demands of industriaiization.‘

Because this system of permanant employment both reflects and serves

52

to maintain 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 relaticnship, the time horizon of relevance to ;
the economicvaspects 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 %Dr corporations to engage in vigorous competition to increase
their size and, mDre’pafticularly, their market share - often despite
immediate economic considerations. This frequently takes the form of
competitive expansion in manufacturing capacity which exceeds the existing
market demand &nd has been, at times, the root causes of ‘dumping' complaints

levelled at Japanese industry by Japan's trading partners.

In a'perind of change in the industrial structure,.such as began in the -
mid-1950's, this competition can also be revealed in a different pattern
as companies scramble to gain a strong position in emerging new industries
of*in industries undergoing'drastic change. .The low 1evelADf wo£kar
mobility and the concentration of access to financing on establishéd
firms not only facilitates but requires existing firms efforts to seek
entry into new growth markets and industries as they arise. Only by
s0 doing can they hedge against the future and insure the well-being,
not to say viabilit?, of the cn:pofate group and tﬁe employees who

constitute,it.52

The main arena for this inter-firm pompetition has been the domestic
market, In the latter i950‘s and early 1960's, as one aspect of this
competition, the importance of TT increased. Because TT 1s 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

3
T

L

' . 54 .
f investment is, however, difficult toc assess. One survey , done in

relative importance of TT when compared to totel machinery and eguipment

1961, indicated that purchases bF TT-related equipment accounted for
about 226 of total eguipment investment for thoga firms which imported
technology but only for 4,745 of all industry equipment investment (figures
relate to the psricd 1950-1960). It is important, hawever; to note that,
» whiie TT related eqﬁipment investment by industrial squipment manufacturers
may have accounted Fof only a small part of total eguipment investmenﬁ,
thé subsequent TT-based output of new industrisl ecuipment by these
Japanese Firms likely accounts for a much larger prowortion of total
" Japanese equipment investment., The same survey indicated that TT expéndituress
on average, amounted to slightly less than 50} of the (separate) research
(’l expenditures of surveyed firms. Perhabs”mora indicative of the significance
‘ DF'TT are the results of a separafe survey comparing the start-up and
R & D expense and the total sales attributable teo items Df>technology from
different sources. As table 15 (see page 67) shows, transferred technology
was both more costly (in terms of R & D and start-up expense) and generated
more sales on a per-case basis than did domestic technological innovations.
As the survey wés done in 19583 -~ after considerable Japanese technological
development had airagdy pccourrsed - it can easily he imagined that the
implied importanée (egain, on a per-case basié) of TT would have been
greater had such-a survey been done, say, in 1955. Finally, tégre is
evidence that TT had an impact not only on longer-term goals of increased
market share and entry to new domestic markets but slso that it had
N concrete, Favﬁuréble, impact on shorter-term, profit goals (see table 16

an page,GB).

Thus it is reasonable to conclude that one of - or perhaps 'the! -




Figure 3.
Trends in Technolog. Imports, Private Dquipment Tuvestmaal

and Foreizn Direct Investment — (1951-1966)

1. Class A Technology Imports (ffo. of Cases)
2, s Private Equipment Investment (Trillion Yen) : -
3. ——— New Foreign Capital - related Enterprises (¥o. of Companies)

Note: The reference for 1 and 2 gives as a measure of
their correlation R = 0.92
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v T T 3 [ T i T T ¥ 1 T T
1951 52 53 54 55 56 57 58 59 60 61 62 .63 "64 65 66
No. of . Fo.

Trillion .
Companies Last

Yen
Source:
1 and 2, adopted from Gijutsu Doryu Hsksku )
(Report on Technology Importation) — Japanese — Unpublished
internal repcrt of Kagaku Gijutsu cho, 1966. p.39

3. Tsushozangyosho, KigyoKyoku (MITI, Enterprise Bureau).
(Gaisbikei Kigyo - Sono Jitta: to Eikvo
(Foreign Capital related Enterprises: their status and impact)

Japanese . MITI, 1968, p.26S,




Table 15.

Development Time, Sales, R & D and Start-up expense by Source of Technology (1957-1961)

(1962 survey)

Technology (including Self-Developed Tech Impory Co-operative Other Total
new product . | Development
technology) P
Item Aggre—H wver | Agpre-| per Agere~ per |Aggre-| per |Aggre- per
i gate -} case| pate  lcase | gate | case |gate |case | gate case
(b) [53.0%) (33.7% (9.8%) (3.5%) (100.0%)
Amount . | 5,428, 3,4450 1,606 361 10,229.
Total Sales,1961 . 4.5 9.0 3.8 3.8 5.3
No. of
Cases 1,194 382, _262W 95, 1,933.
Amount(b)(SO.ZZ) (25.8%) (20.27%) (3:8%) | (100.0%)
: ;
R & D Expense 249, 6.2 . 128 0.5 100 0.5 19. 9 496. 0.3
No., of
. 1,061 - 128 216 88. 1,603
Cases , .
Amoﬁnt(b)(SS.SZ) (49.5%) (6.8%) (7.9%) (100.02)
- ) 4 : 6
Start-up expense 1,266. 1.5 1,750/ 6.3 242, 1.3 278. 3.3 3,536. 2.6
No. of .
Cases 819. 279 180, 84, 1,362,
Average Develop-|in years 2.35 2,50 2.24 2,21 2.35
ment tine.
Yew techtnology
(including new |percent SV
products)by of total 60.4 20.8 18.8 100%
Source-All
'Industry(a) ]

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

Tolkyo: Jigyo Kohosha, 1963, pp. 11 and 126,

, research report)

29
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Table 16.
Effects of Transferred Technology on Recipient Company
(1961 Survey, post-war T.T.'s
Type of Response
Totag y a .
vumb ey of (%) Remarkable} Considerable] Unremarkable
Response Item ResPO“Ses
!
Increased Sales 790 37.5 42,2 ©20.3
{ TIncreased Profits 736 28.7 41.7 29.7
Increased Reliability 752  50.4 36.8 13.0
%ncreased.overall corporate 745 39.9 42.2 17.9
technological level
Significance in gzaining entry
into a new domestiz market 734 40.9 40,9 18.2
Effect in displacing
competitive products 501 29.8 42,7 27.5
Increased domestic
market share 6438 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.clt., p.74.
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~have played more the role of a mediator than of an initiator of TT.

- BG -~

major sources of initiative for much of Japan's postwar TT was cempetition
among Japanese firms contending for a larger share of the rapidly growing
and evolving domaestic market. The government, for its part, appears to

5

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

~

. s a4 . o 56 :
been major sources of initiative in transfers of technology. 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.

_Thié issue of domestic competition between Japanese firms continued to
affect TT but,4in the early.1960‘s, fha broader 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 Df internationalization and liberalization which is the

focus of the following chapter.




IV LIBERALIZATION AND INTERNATIONALIZATION (1963-1973)

1. Rabid Ecdnomic Expansion

Japan's rate of economic growth in the 1960's ranged; in real
terms, between 10/ and 164 annually — with the exception of thé twao
receéssion years of 1962 (6.45) and 1965 {4.6h). These growth rates
were even higher than those of the latter 195C'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
1850's grew not only in quantity but also in quality and sophistication
throughout the 1960's -~ notably in the electronic consumers goods and
automobile industries. Increasingly, as iﬁcome levels rose, even the
lower-income groups were able to perticipate in the consumption boom
while middle~ and -upper-income groups upgraded their purchases to stereos,

living-dining room sets and automobiles.

Even in the early 1960's, before the rapid period of growth that make
her unequivocally one of the world's ﬁajor economic powers, Japan's
rapid development was attracting & mixture of admiration ana cancern from
the international community. This was particulariy true of the developed
couﬁtries. Between 1958 and 1965 Japan's share of world exports increased
by 66 and of world imports by 524 (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 aﬁd
semi-finished goods while her exports vere increasingly of sophisticated,
high value-added manufactures (table 2 on page 21). As might be expected,
an increasing proportion of these'axports vere in dipect competition with

the output of manufacturers in the developed countries. In ?act, 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.q.b.)

r Japanl World2 Japan/world Japanl World?2 Japan/world
3 1,070 25,400, . 042 1,109, 23,500. . 047
S 684, 63,500. 011 258, "57,500. . 004
S 3,033 114,100. . 027 2,877, 108,200. .027
3 6,736 162,400, L041 5,452, 154,100. .035
51 8,169 197,400. .041 8,452. 186.400. . 045
7 11,663 226,600. .051 10,442, 214,500, . 049
31 .12,987 251,900. .052 12,972, 239,100. .054
3 15,024 285,800, .053 15,990. 272,600. .059
0] 18,881 327,500 .058 19,318. 312,000. .062
tl 19,712 364,100 .054 24,019. 348,100, .069
| 23,471, 427,590, .055 28,591. 412 ,400. .069

2. Excluding trade among: China, Mongolia, Democratic People

Beginning 15 May 1972 including trade for Okinawa prefecture.
Prior to 15 May 1972, all figures adjusted to approximate
trade of 1971 census area.

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 bhe directed precisély at the home markets of these developed

countries (see table 18 on page 73).

2, Japan in the International Economy

(2) Pressures for Reciprocity

Not surprisingly, dJapan's increasing share of world trade
and her inroads into the domestic markets of the deveioped 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 fhe 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 éuch a pace as would assure
the prior development of a Jabanese iﬁdustry capable of resisting both the
blandishﬁents and competiﬁion of foreign investots‘and products. Of the
two, foreign investment and foreign goods, it was the Tormer which was the
most problematic as well as being the most closely felated to TT - as the
major alternative to acquisition of technology via licensing. Thus,the

problem 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 Centraily
\anee WORLD Market 17 Harket. % Planned %
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
11963 5,450, 2,650. | 48.6| 2,550. [46.8 | 250. 4.6
E 1 1965 8,450, 4,350. | 51.5| 3,620. |42.8| 480. |5.7
L1 1966 9,780. 5,060, | 51.7| 4,120. J2.1|. 600. |6.1
Pl 1967 10,440, 5,350. | 51.2| 4,570. [43.7| 530. |5.1
C | 1968 12,970. 6,810. | 52.5| 5,580. {:3.0| 580. |4.5
Ro| 1969 15,990. 8,410, | 52.6 6,810. 2.6 760. |4.7
T 1 1970 19,320. 10,540. | 54.517,730. [40.0|1,050. |5.4
S 1 1971 24,020, | 13,180. | 54.819,690. [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 mentiorned-in chapter three. The reason for its importance is,
of course, that flows of technology and investment (as well as of goods

and equipment reléted to these) are not necessarily and, in fact, often

- dre not separate processes. PRather, they are frequently part and parcel

Py

a single business proposal. Nevertheless, as regards foreign direct
investment (FDI), the Jepanese have never welcomed suth foreign involve-
ment in their country and this is reflected - to this day - in the low

level of such foreign investment (sae 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 managemant pérticipation. This raises the spectre
oF-Foreign.owners.deciding, in their global interest, to suddenly close
down a factory or lay off workers, for example. Given the Japansse system
of permanent employment (and the attendant difficulties in finding new
employment having once entered into s company) such action would have

profound implications for the Japanese citizens thus affected.

Secondly, the informal consultation and guidance between .government
and business in Japan is an integral and major aspeqt of managing the
dapénese economy. Foreign management has neither the capacity to
participate nﬁr'an incentive comparable to that of 'Japanese companies!
to co-operate in this process.- Thbs‘FDI'impairsvthe'ability'oF the

government to manage the economy.

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

the implications of this for the Jspanese companies and their 'life-long’
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employees, this inhibits development of an indicencus Japaness capacity

for technological innovation.

The first ofithese three arguments regarding FDI {and,; tc a lesser
extent, the second as well) have some claim to the sﬁatué of "special
Japanese circumstances" - deserving, and to & large extent receiving,
special consideration by Japan's tfading partners. The third is perhaps
a more universal concern of countries regarding FDIET7~ though not,:by

reason of that, any the less a legitimate wmatter 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 toc a foreign commercial presence

than do others and the explanation for this is not likely to be found

58 In the case of Japan this

entirely in the rational and objective.
sensitivity is high and probably but one manifestation of the 'fortreés
mentality' growing out of centuries of separaticon 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.

(c) Formal Entry into the World Economic Community

The demands by Japan's trading partners that she liberalize
her restrictions on foreign trade (including investment)'were, in effect,
demands thet she abandon the protectionist stence of a poor, underdeveloped

nation and forge new trade relations on.a'basiS‘oF equality with the

developed nations. This is an important point for, from the earliest

years of tleiji, the goal of equality with the advanced nations has been

the mast constant theme of modern Japanese history. Thus, it should be
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appreciated that at the same time as there’was concern over the impect of
liberalization (as discusséd above) there was a concurrent desire to

proceed with it because of the recognition of Japan's equality which it

implied. For si@ilar reasons, Japan's role as host 5? the 1964 Tokyo -
Olympics and the international attention which it attracted imbued the
enterpriss, for many Japanese, with a sense of symbolic reaccepténce into

the international community of advanced nations.

Of greater importance, however, was Japan's entry in April of the same
year into the OSCD (Organization for Economic Cooperation and Developﬁent)
- the major international economic body of the advanced, industrialized

nations.59 The importance of this step lay not only in its symbolic
significance as recognition of Japan's advanced stege of development but
also in the fact that entry Formaily committed Japan %o liberalization of

its trade relations.

3. The Gourse and Impact of 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 affectad TT, per se,

and the related activity, foreign direct investment.

The formal laws ana regulations bearing on TT up until liberalization
were discussed earlier, in chepter three. 1In essence, these regulations
called for a 'case-by-case' handling of all proposed TT. Even prior to
formal entry into the 0ECD there was some administrative relsxation of ‘ g

] 6 O 2 . . s ' )
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 0OKCD however, two

new, more liberal, cateéories of TT procedures were formally estaklished.

The firét of these we will here term ‘'Bank of Japan-Approval!'. Under
this ﬁrooedure_an applicétion for TT, in principle, was approved ﬁithin
one month of application in the absence of a spacificvobjection or inter-
jection 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 Miﬁistry of Finance and, depending on the nature of
the TT, perhaps the tiinistry of Agriculture and Fﬁrestry or the Fair Trade

Commissiaon,

The second new approval procedure we will term ffull liberalization!',
This, too, was administered by the Bank of Japan but approval was
automatic and the procedure was represented-as more of & 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 épecific set of
liberalization measures in 1967 and their implementation beginning in
June 1968. 1In brief, the liberalized regulations Fof TT provided as
follows:

1. TT involving payments of under USAQSO,OOO (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.



- 78 -

3. TT related to the following seven fields remained subject to a
case-by-case review: aviation, firesarms, explosives, atomic

energy, outer space; computzrs, petrochemicals.

Even with this, however, Japan remained the only OECD member country with
such ogvert controls over inward flows of technology and continued to
receive pressures for fuller liberalization. As a result, a schadule 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~Approva1"basis.

‘2. Petrochemicals~related TT was moved to a 'full-liberalization!
besis except for TT relating to 'derivetive products® - manufacturing

téchnology 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 so%fware
technology exceeding (US) 350,000.and hardware technology_exceeding
$100,000 in value, TT was fully liberalized. The excepted
categories of computer-related TT would all be maoved to full

liberalization as of July, 1974.

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

TT to Japan was, by and large, all 'fully liberalized' as of. 1974, 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
praoceeded ét & slower pace than has TT liberalizations. Nevértheless,
the 1967 liberalization measufes were also a significant step forward

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

fhese liberalization mesasures established two categories of 1ib§ralized
industries; Class 1, industries, where foreign participation was limited
to 506 and Class 2, industries, where 1005 foreign ownership is permitted. .
Significantly, the latter category consisted mainly of industries in
which Japanese international strength was already high {eg. motofcyclés,
pianas) or in which Japaneée companies were already eithef strangly
entrenched or of declining internatidnal importance (eg. ordinary steel,

rayon, cotton fibres).

The industrieé initially included in the more restricted Class 1.
(33, in all) included agricultural chemicals, radios, television, and
watches. Agéin, these were in many cases.industries in_which Japanese
companies were already highly competitive and the group did not include
many industries Df~highest appealito pfospective foreign investors

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

In subsequent years however, a schedule of gradual expansion in the
number of liberalized industries was established and, by May 1976, almost
all industries will be oapen to lOOA foreign ownership in new enterprises.
Remaining exceptions wi}l inclqde agriculture, forestry, fisheries, leather
and leather by-products, retail trade exceeding il stores in number, and
the o0il industry. In addition, foreign investment in éxis?ing enterprises
remains subject, in all cases, to governhent~approva1 and inléertain
restricted industries - such as finance, utilities, transport, and
communications - is éubject to statutory limitations or prohibition. 62
(Domestic}dapanese,takénQer bids are also subject to stringent controls,
both formal and informal.) On this latter point, of course, Japah is

not unique and many countries impose similar statutory limits or prohibitions
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on certain specific, critical, industries. loreover, Japan's maintenance
of controls over foreign investment in existing enterprises, &lso, is

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

there has been increased talk of adopting some form of monitoring of Toreign
takeovers., Thus, Japan can Féirly be said to have completed a process of
formal libsralization and internationalization. Moreover, while informal
impédiments may remain, thase are likely to pose few serious absitacles to

the flow of technolagy. 0o

(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 bsginning in the éarly 1960'5 and the pace of
TT guickensd with the libsrelization measures of 1967-1988. Tﬁé incfsases
in TT activity canﬁot be entirely’attributed to the liberalizatcion .
measures. Japan's Fufther economic ekpansion and development toWardé
affluence, as well as the rapid increase in Japan's foreign exchange
reserves (FronxaroUndIlQGS)_all favoured increased TT activities., Nevertheless,
even prior to the Férmal liberalization measures in 1968, informal response

to demands for liberelization caontributed to the surge in 7T.

The formal liberalization measures of 1967-G68 are, of course, most
clearly causative of the concurrent overall increase in the yearly rate
of TT. More drametic than this, however; is the sudden shi?fvfrom class
B to class A TT agreements. It seems clear that the liberalization
measures not anly encouraged more TT but_that,(recalling that the main
distinction between the fwo types of TT was whether payments exceeded one
year in duration or not), they also encouraged companies to enter into . 4

agreemants of a longar—terwbmore ongoing . naturs.
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Figu%e 4

Approvals of Technical Assistance Agreemeunts, 1950 - 15973
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Ozawa, éces further and suggests that this sudden turning aﬁay from
class B towards class A TT: . . . may signal a turning point in Japan's
poétwar teohnological 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' hadurdoubtedly 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 7 on page 42). What's more, as was
pointed out earlier, the distinction between class A and class 3 categories
of TT does not bear any necessary. relationship to the 'technical' content

of the TT. An item of class-A TT may transfer only the rights to use

~a brend 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 mgasufes.' Unfortunately,
no such study appeafé to have beenAcarried.out. It seems likely that,
were such a study doﬁe, it would reveal a close connection between the
rapid trend to ﬁlass A TT agreements an& the increase in foreign direct.
investmeﬁt activitiés - which were alsc 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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oer partnér. Such longer term and more comprehensive agreements appear to
have taken the place of many of the, earlier, class B TT activities of

these same companies.

i

(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 connection
appears to have been particularly strong and important. In fact, the
:rqpid 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 JapaneéE‘»
market. fhis view is supparted by studies published by MITI in 1968 |
which indicate this to have beén 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 thé

time of formation of a joint-venture (see table 19 on page as}.

As figure 3 (on,page 66) indicated, FDI, in terms of numbers 5% 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 aqnual rate of new joint-venture formation was running above 200
cases per year by 1970 - more than double the figgre in 1967 (see table 20)
The 1960'é witnessed a consideraﬁle increase in the proportion of joint-
ventures engaged in non-manufacturing aétivities'énd likely,.fherefore,
to be less associated with TT. In terms of capitalization, however,
there remeins an overwhelming dominance of manufacturing concerns (see
table 21 on page 87). As table 21 indicates, ths average level of

foreign ownership for FDI in Jdpan is only slightly over 505 and this
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Figure 5

Motivation for Involvement with
Foreign Direct Investment in Japan

= No. of positive respo

N
~s

[:::] = Pro?ortion giving this as the most important motivation

nses

Foreign Companies

(44)

Procurement of parts, raw materials

(61)

Exploit Labour resources

-Exploit technological resources

(90)

Exploit Capital resources

(1

(326)

Growth characteristics of the marketl_

(160)

Value as a Toothold in Asian market

oo

Absence of Competing Companies

Other reasons

[

Regponse unclear

(20)

Japanese Companies

17 en

Access to Capital

(43)

Access to raw materials, parts

(129)

Use of Brand name (domestically)

Use of Brand name (Export markets)

(35)

(93)

Lxports
Acquisition of Production Technology

Acquisition of Management Technology
5 o.\i

(290)

(26)

(24)

Other reasons

Source: Tsushisangyosho,

Caishikei Kigyo Somno

Jiffai to Eikvo, op. cit.

pp. 31 and 34



Table 19.
Joint Ventures in Japan: A cemparizon of the respective contributions of
Japanese and Foreign partners at Stast-up and over time,
investment Respective ' . )
hug?er Total % ;2?2; of Cash % | Equipment % Technology | % Other Y4
Investment
Investors Investment
Investor
(2
At Time J Actual
of A Number 2,212, 101,027,587, 100. 60.3 94,360,203, ] 93.4 | 3,862,436. 3.7 26,995 o, 2,777,953 ) 2.7
)4
S A
U ‘N lio. of 2
R E Responderty 285. - - - 285. 1 - 7. - ‘ - 7. -
v - S
E E
Y r _
(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
£
g No. of 285. - - - 270. - 4. - 31. - 7. -
, Regpondentn
N
J Actual
A s 1,608, 35,701,667, 100. 55.8 31,665,573, | 88,7 | 3,862.971. | 10.8 26,995 (0.1 146,128, | -~
At P Number . . ’
Time A
N
of E | No. of .
Start- S Respondents 281, - - - 279. - 8. - 2. 1 1. -
v
UP — -
Actual . . . ) ]
F 327. 28,303,412, 100. 44,2 19,878,701, 70.2 115,211, | 0.4 8,309,500 [29.4 0. -
(Vari- 0 Number .
ous) R
E .
I Ho. of .
d Respondents 283, - - - 258, - 3. - 31. - .0 -
N
Source: Tsuchosangyosho (MITI), Gaishikei Kipyo - 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
e R L S = Z Wmﬁwwwm
Nodust A1l Other Commerce
Ty A
Tndustry | Machinery|Metals Chemicals|Textiles|Petroleum| Manufact— Trzzi Other
Yea , uring
950-53 70 21 10 4 5 9 12
1954 6 1 1. 3
1955 2 1 1
1936 5 1 2 1 1
1957 7 4 2
1958 1 1
1959 10 5 2 1 2
1950 12 4 1 6
1961 19 10 1 3 2 1 2
1962 22 12 1 8 1
1953 53 - 23 ; 3 11 1 1 7 4 3
1964 77 26§ 5 11 2 12 15 8
1965 69 18 4 13 1 1 7 14 11
1966 73 18 1 15 1 10 20 9
1967 93 29 6 12 3 3 29 5
1968 106 28 1 11 2 44 12
1969 174 41, 9 29 15 54 26
197¢ 209 42 5 28 4 25 64 41
1971 | 217 37 10 18 3 1 30 77 41
1971 i -
(%dist)| (100.0) | (17.1) (4.6) (8.3) (1.4) (0.5) ](13.8) (35.5) (18.19
Total :
1950~ | 1,230. 31.9. | S4. 189. | - 24. 12. 135. 333. 164
1971
%4 of :
Total | 100.0 25,9 4.4 15.4 2.0 1.0 11.0 27.1 13.

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

votes : 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




Table 21.

National Origin

~87 -

of Foreign Direct Investment in Japan

by amount of Investment (as of 1971)

Industry,Capital,

v

i ome 7 of total 'All Industry Manufac?ﬁring
Country Capltal%zation % of Total Capitéli%atlon % of Total
(100 mil.Yen) (100mil.Yen
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 A 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 -
AfB x 100 (%) 54.6 - 50.1 -

Source: Tsushosangyosho, KigyoKyoKu (MITI, Enterprise Bureau).

Gaishikei Kigyo no Doko (Trends in Foreign Capital-related

Enterprises) ;'Jépanese - Tokyo, p.29.
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reflects the fact that the most cemmon form of FOI is the'joinﬁ venture
(see table 22 on page 89)f The USA is the largest direct investor in
Jaﬁan and accounts qu~about 62/% of total companies and BBA of total
capitalization (tables 21 and 22). This U5 dominance of FDI is high
but not uniquely so - an OECD study indicates an even stronger U3

comination of tokal FDI in Cenada and the UK. &0 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
befween the US and Japan hawever, 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 FOI in Japan (the same OECD study
showed, for example, that US FDI accounts for only about 445 of total FDI

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

(d) Liberalization and Domestic Firms

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

following on liberalizatiaon which had significance for TT.

In the first place, the trend towards 1iberalizafion increased - ar
threatened to increéSe - competition in the Japanese domestic market from
foreign products and firms. As‘a conseauence, there was considerable
official and public cancern over 'ratjionalization® of Japanese indusiries
so that they might mare sffectively mest the forthcoming “face-to-face"
competition from large international firms in their home market. In the
main, the envisioned rationalization process implisd e reduction in the

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




Home Country of Foreign Investor

- >

T

T Y P E 0O F B U S I N E S S
Type of Company and All Enterprises Manufacturing Commerce . Cther
Howe Country of No. of Z of No. of | # of Ho. of | % of No. of | % ot
Foreign Investor Cos. Total Cos. Total Cos. Total Cos. Total
TOTAL 1,006 100.0 565. 56.2 323. | 32, 118. | 11.8
Type of Company - - - - - - - -
Totally Foreign Capital 274, 27.27 45 4,5 163. 16.2 66. 6.6
Joint Venture Co. 650. 646 | 474, LT.2 I30. | IZ.9 5. L
Foreign Capital-Importirg .
Japanese Company 82. 8.2 | 46 4.6 30, | 3.0 6. 1 0.6
Home Country of Foreign 7
Company - - - - - - - -
U.S.A. 620. 61.6 414, 41.2 135 13.4 71. 7.1
Cauada 24, 2.4 14. 1.4 8. 0.8 2. 0.2
Europe 288. 2876 129. 12.8 127. | 12.6 32 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
“Vest 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, Gaishiked Kigyo so Doko, op.cit. pp.32-33,

,69-..




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 1un, techncleogical innovative abilities

- comparable to those of

large international Tirms.

This concern, and the remedy proposed, reflected the fact that in many

of the boom industries

of the 1950's there were a large numoer of marginal,

small—-scale, producers many of which had poor access to financing due to

the highly centralized

Japanese financial system. Thus industry consolid-

ation would alsc improve the financial ability of Japenese industry to

compete. The amendment of the Anti-Monopoly Law of 1247 to permif what

were termed 'recession

and rationalization cartels' provided a usevul means

of providing official encouragement towards inter-~Tirm cooperation and

eventual industry consclidation.

Aside from whatsver impact government encouragement of industry

conscolicdation 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
industry 'crowding' in
in the number of firms
severe recession years
official encouragement

considerable degree of

is reflected in the sharp upturn in the number of mergers per year

(appendix 1. provides a rather extreme example of
the late 195Q‘s]. An even shérper spur to reduction
in the various industries was provided by the

of the early 1960's. Thus, from a Cohbination of
and market forces, the 1960's was marked by a

consolidation in Japanese industry. This process

beginning in 1950 and continuing through into the 1970's (see figure 6

on page G1).
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Trends in Annual Number of Mergers
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1975, p.308. '

e



-—

-~

Another, possibly related, development of the 1960is may have been

an increasing technolegical ‘equality' among Japanese firms. As figure 7
(see page 93) iﬁdicates, thé proportion of 'new! technology, that is;
technology not previously imported into Japan, declined Tairly steadily:
Conversely, this implies that an increasing proportion of the (increasing
amount of) TT in fha_lQGO‘s was of technology already possessed by one
or more of the importing companys' competitors. Overall, this meaﬁt a
levelling of the teoﬁnologioal capabilities among Japanese firms and, at

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

Thus, the reality and the 'threat'.posed by the movement towards
liberalization in the 1960's he}ped spurnonbindustfy consolidation and
technological development over tHe same period. In any event, by the
1éttEr part of the 1960's, the increasing sophisticetion of Japan's -
existing teohnoloéical capabilities led to an increase in the amount. of
development efforts Japanese firms were making at the technological
'frontiers' of their respsctive sciences. ¥With this, the role.of TT,; while
still of major importance, is coming to be subcrdinate in official and
popular thinking te the growing emphasis on the development of the
indEpendént technological innovative capabilitieé of Japanese industry.
This, ongoing, trangformation in thevrole of TT which began in the late
1960's and early 1970's is one theme of the following chapter discussing

"TT end Japan téday".

-
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. Figure 7
Trends in the Importation of '"new' *technology as
» a component of Total Technology Imports - by industry
(Class A Technology only)
Lo pl9el
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Source: Kagaku Gijutsu cho,

Gijutsu Donyu Hokoku, 1966. op. cit. p.32

* "New technology' refers to technology of a type not previously
imported into Japan.

~y
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V  TECHMOLOSY TRANSFER AND JAPAN TODAY

In Japan in 1975 the themes of the recent past outlined in the previous
chapter still peréist. Tbe purpose of this chapter, in contrast to that
of chapter four, is not therefofe to outline the course of major change
over time‘in the pattern of TT to Japan in the'past Féw years but, rather,
to provide a statement of the current status of Japan vis-a-vis TT and to
suggest what may be the major related themes in the near future. In this
respect, relatively recgﬁt deyelopments of the past Tew years have probably

served to clarify what these themes will be.

In particuler, the growing problems of 'over-industrialization' in
Japan, the energy and resources crises, and major changes in Japan's
foreign relations are all recent éhanges which have iﬁplications for
Japan and TT and which have SGTVBdAtD clerify some of the likely develop—

ments in this area over the near and medium—term Ffuture.

1. The Changing Characteristics of Technology Transfer to Japan

The tendency noted earlier (see'figure 7 cn page 93) for multiple
transfers of a given technology to more than one Japanese company would
ssem to have evolved into a new, standard pattern in which TT is ‘clustered!®
around significant new innovations aévthey occur. This impression is
particularly strong in industries in which Japan's technological level
is high., Thus, in 1973, 168 of the total of 303 transfers to the Japanese
electronics industry were 'multiple' — with one technology alone accounting

for 24 of the transfers, G6

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 (aftar the USA). Thus, there is and
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should continue to be a’major market in Japan for TT related to the fashion,
sports, leisure, and servicé industries. In-this connecticn the rapidly
increasing flow of textile and textilg—products-related-technology which
began in thé latter 1960's (see table 8 on page a3) iik31y reflects the
saleability of fashionable foreign brand names and clothing designs in con-
temporary Japan - rather than any more clearly “technical" reliance on
foreign -technologies. : .One -special source of impetus for such TT may be
the increasing amount oF_Foraign tourism by Japanese. As table 23 shows
(see page °6), the number of Japaness goipg abroad as tourists increased
by a factor of more than 10 bhetween 1968 and 1574. As these hordes of
conspicuous consumers return to Japaq laden with their usual mass of
souvenirs (and knowledge of others they didn't return witﬁ)\they sew the
seeds for additional 'fTads! in foreign-inspired consumers goods and |
prepare the way for further TT. Thus, cne major and grovwing .area or type
of TT to Japan, both now and in the future is far less related tp the
technical than it is to the fashionable - to. the special cachet.gf a

foreign brand name or design.

~
. A

There are, of course, areas where TT of a moré clearly technical nature
is and is likely to continue to be active. These would prominently
include the areas of energy, information processing, andg pollution control,
including-recycling.éechniques, This latter category is & particularly
interesting area. It may be a field where a cycle of technology import-
technology self develooment-technology export Will occur in a rapid,
forashortened form due to the rapidity with which the industry developed

and the severity of the pollution praoblems (and regulations) in contemporary

~Japan (see appendix 3. for a case study of TT in this field).
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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, 19741 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 time;

Business Academic| Tourist Other Total#

Year
11965 66,752, 2,5265 49,468, | 44,164, 162,910,
sic.
1968 122,754, ,393.1 152,513.{62,407. 343,067.
1971 241,540, | 2,244,) 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.
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2. - Browth in Cooperative Ventures

The technological capabilities possessed by Japanese firms - and

the competitive necessities they face 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 of research at this level there is

considerable appeal in 'hedgingione's bets' by entering into some form

of cooperative agreements with other organizations engaged in similar
research. This can take many forms; from joint developmant, to cross-

licensing, to ‘mere' information sharing.

Consideraticns such as this can lead of course to cooperative agreements
among domestic firms. Indaed, such considerations have played a part in,
for example, the formation of Jepansse computer Tirms into two groups of
cooperating companies (following considerable, strong, government encourags-
ment). Koreover, there are indications that the 1970's will see a broad
and continuing effort on the part of both business and government to
gncourage such domestic cooperative efforts at technological development. 67
Dzawa has argued that Japan may, in fact, possess an advantags in this
area tor,

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 mohilize the devoted offorts 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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wertime or some other situation which expands group identification beyond
normal bounds], the tendenc& of a group oi Japanese, reéearchers.or not,
is to remain highly aware éf ‘diverse backgfounds' and to respond and
behave as members or representatives of their primary group. To the
extent that research demands the repetitive formation and dispersal of
project-oriented research *‘teams', the Japanese are more likely to possess

.

a disadventage than an advantage.

Thefé is the further fact that in both the general case and (psrhaps
particularly]) in the Jzpanese case there 1s a tendency for firms to view
21l relevant domestic organizations as major compstitors. This can
make firms mora willing to enter into cooperative agreements with Foreigh
firms rather than with domestic 'rivals'., In some countries, includin§
Japan, there is also the possibility that anti-trust laws and regulatiohs
can act to make such cooperatiﬁe agreements easier to Torm with foreign

than with domestic firms.

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

technologicelly dominant in such cooperative relations.

In the sxtreme, such 'cooperative zgreements' take the form of joint-
venture companies in Japan (or elsewhere). In this regard, the increase
in FOI in Japan witnessed in the 1960's, and early 1970's, is lilkely to

continue and to maintain the characteristic joint-venture form, There

.l
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will not likely, however, be any Further major, formal, liberalization
: o ,
L

. 65 . . ‘- t
measures in the near future - especially as regards foreign 'takeovers

of existing firms.

3. Expansinon in Technology Exports

- 3 ~ - ]
Perhaps the mégor Japanese development vis-z-vis technology 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 Japaneée
case as in the general case, fToreign direct investment. -dapanese FDI
has grovun rapldly in recent years and in reflection of this MITI, in
197i, began publicatién_oﬁ an annual feport on Japanase FDI. 70 There
has been some amount cf 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 dapanese»FDI (around US $10,270 million at that
time) had been invested in the immediately preceeding four years.

Not &l1 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 23.55 of total investment

and for 29.85 of the total cases of Japsnese FDI; followed by Asia, 23

! o . ~ .
and 35.9,5 and by Central and South Anerica, 17.5, anc 11.75. As might
be expected, investments in North Amsrice are primarily in commerce,

finance, and other non-manufacturing industries which account for 695 of

the total (the balance being largely composed of investment in resource
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development fields such as pulp, forestry, ancd 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

o . 4 o R
© in manufacturing and resource development account for about 80p of total

Japanese FDI in Asia and Tor a similar proportion of investments in
Central and South America and, to date, & majority ownership position has

been the norm.

A 1971 study of Japeanese FDI‘?‘1 indicates that; overall, Japanese
motivations for such FDI are little different from those of businessmen
from other countries (eg. protection or deﬁelOpment’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 primery-industries indicates, however, that an extremeiy
high percentage of - such investment is aimed at securing resources for
dapahese secondary- and tertiary-industries. This reflects the high

level of Japanese dependence on foreign saources of supply.75

An examination of the data on dapaﬁese‘explicit receipts for TT also
indicates that Asia is the major customer for Japansse technolagy. The
figures for 19'7’.2."76 show that Asia accounted for 505 of all receipts and
485 of all cases of explicit Japanese TT in that year; followed by Euraope
(24.3% and 22,.65) =nd North America (14.95 and 17.25). The less-developed
countries should - “inue to dominate in Japan's export trade:in_technolmgy
over the next ten  .urs or so but the pattern and nature of that trade

should undergo soin: significant changes.

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

gnd indigenous technical and management skills increase. 3Secondly, the
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importance of areas gther than Asia should rapidly increase (as it has

already done for the Mid-East and may do for China and the EasternAUSSR)T

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 petroleum-producing countries which have launched
ambitious industrialization plans raquirihg massive amounts of foreign
technology. Japan is liable to figure importantly into, for example,

their plans for develaoping the petrochemicals industriesf

‘As regards exports of technology to the devéloﬁed nations, there should
be less exploéiVe but 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 indﬁstries-in
the developéd countries may well increase significantly. The amount of TT
such FDI will_implicitly represent is likely to increase as compaped to
the recent pést but to still represent only a small proportion of Japan's
overall technology exports. Perhaps a moreilikely form of inﬁreased 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 Eurcpe. In

 this regard however, longer ‘term success is8 likely to hinge on Japanese

efforts to strengthen their ability for independent technological

innovatiaon.

4. The 8earch for 'Techndlogical Independence?

Japan in the years since World \ar Two has transformed itself -
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Table 24.

Japan's Exports of Major items of Chemical and
Synthetic Textiles -~ related Techmnology: 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.

3
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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

"Amarket. At the same time, however, it has come to suffer from some

of the world?s worst urban and industrisl overcrowding and lags far behind
other developed countries in many social capital items (such as roads,
sewers, perks, etc.). Thus, there is a growing cansensusAthau émphasis
should shift towards improving the gquality of life in Japan by increased

emphasis on developing such social capital.

It is Furthef recognized, however, that little improvement in the
qualify of 1life in Japen can be achieved without. major adjustment to the
very industrial structure which made pastvaf development possible - and
at the same time created critical and pervasive pollution problems.
lioreover, further 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 graowth - both because of absolute 1imité on resource supplies
and because of a growing desire on the part of resoﬁrce producing nations
to expand their processing and manufacturing industries. Because of her
high level of dependénce on foreign suppliers of resources this creates

an especially precarious situation for Japan.

Thus, the existing Japanese industrial.structure poses bath domestic,
environmental problems énd problems relating to the international
vulnerability of the dapaneée economy ta emerging trends among resource
suppiiers. 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 idéntified the problems and pointed

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

in thea 1950's howe&er, there is no vast stock of foreign technology
readily available to assist in this transformation. The areas, and levels,
cf technology developmznt of mest concern in Japan todeay are, by and

lafge, the same as those in the other developed countries {eg. pollution
control, atomic and other new energy sources, ccean resources exploitation,
computers, information systems, etc.). Because of. Japan's circumstances,
however, development in these areaé is perhans more critical than in

other developzad countries.

In this regard, it is important.to reiterate that Japan's postwar
suiccess to date has been less founded on the discovery of technological
innovations than it has bzen on the inventive and rapid application of
innovations discovered elsewhere. It is true that Japan's expenditures.
on R & D have increased over the 1960's and early 1970's but in 1970
they still only amounted to 1.66) of GNP - cohparéd to USA 2.7 (1970],

UK 2.14 (1970), West Germany 2.04 (1569), and France 1.94 (1970). 77
Moreover, the vast majuriﬁy bf Japanese R & D is performed by companies ahd_
with relatively little government subsidization of R & D. Not'surﬁrisingly
therefore, Jeapaness R & D éfforts have hesen concentrated on applications
and developmnent work and not on basic researcﬁ (which accounted for only

8.14 of the total in the 1972-1973 fiscal year) /0

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

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

lags well behind those of other developed nations {table 26 -~ also on page
105). There is, therefore, considerable.concern and éFFurt in Japan today
being direotéd towards the strengthening of Jepan's indepsndent

technological capabilities.

Thus, there are at least two aspects to the 'searﬁh for technological
indepandence’ now underway in Japan. The less abvious but probably more
important of the two has to do with the wulnerability 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 . transfaormation of
the existing-structure towards one which is less dspendént.on offshore
resource suppliers. Fortuitously or not, this saﬁe implied technological
transformatidn will likely serve also to meet some part of the domestic

environmental problems created by the existing industrial structure.

The second aspedf of this 'search for technological independence! has
to do with Japan's capacity'Fur independent development of the technology
related to this technological transformation of the industrial structure.
There is no intent, here, torimply that Jepan is or should be seeking totalﬂ
independenceAin technological development. Thaﬁ is AGt a serious .
propositioh for any counfry, including the US., In large measure, the
needed technology will undoubtedly continue to be availablé througﬁ transfer
from other develaoped countries. Buiy becausé some of Japan's present and
future technological needs cannot be met by any>available technologies,
there is a necessity for: independent technological deveiopment capacity
if Jepnan is not -to be forced into a passive posture of waiting for

appropriate developments to pccur elsewhere in the developed world. 1In
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Table 25.
Trends in Japans Balance of Intermational Technology Payments
1950-1973 -
Year 1950 {1956 _ fg;gl
- — 1961 {1962 }1963 11964 11965 |1966 |1967 ]1968|1969 }1970] 1971} 1972] 1973|"2
Item 1955 [1960 1973
Technology Imports
payments 68.9)280,5) 113§ 114 ] 136} 156 | 166 | 192 | 239 | 314 368} 433] 488] 572] 715| 4355.4
(Millions of §)
Tech. Class
Imports| A 525§ 831 320} 328 564 | 500 | 472 | 601} 638 {1061 {1154 1330|1546 1916{1931| 13717
Mo. of Cinss :
Cases g 623| 941 281} 429| 573 | 541 | 486 552 | 657 | 683 | 475 438 461| 487\ 519| 8.146
V TOtél 1148{1772| 601} 757 1137 |1041 | 958 |1153 |1295 |1744 {1629 |1768 2007 | 2403|2450 | 21.863
Technology Exports
Receipts 0.7] 4.3 3 7 74 15% 17{ 19} 27| 34) 46} 59 60| 74} 88 461
(Millions of $)
Ratio of .
Recelipts to 1.0y 1.5| 2.7¢{ 6.1f 5.119.6 10.2{ 9.9 11.3|10.8|12,5{13.6(12.312.9{12.3| 10.6
Payments (%
Source: Kagaku Gijutsucho (Science and Technology Agercy). Gaikoku Gijutsu Donyu

~ Nenji Hokoku, Shewa 48 Nenpan(Importation of Foreign Technology Annual Report, 1973)
-~ Japanese -~ Tokyo, 1975, p.56

Table 26 ,
Intzrnational Comparison of Balance of International
Technology Payments

Country JAPAN [ U.S.A. UNITED KINGDOM FRANCE WEST GERMANY
Item Rece- | Pay~ | A/3 {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 ) 136 }0.05 |1163 | 122 |10.38 -~ - ~ 1138.6/188.7/0.73} 50.0)135.3 |0.37
1964 15 } 156 ]0.10 {1314 ) 127 {10.35 123.2j115.111.07 {144.0}191.0[0.76 62.0[153.3 ] 0.40
1965 17 | 166 [0.10 {1534 } 135 |11.36} 133.8/128.5/1.C4 |168.0[213.0{0.79 75.3]165.5 | 0.45
1966 19 | 192 [0.10 {1682 ) 140 {12.01{ 160.1{132.41.21 |180.0)243.C{0.74 73.3{175.3 { 0.42
1967 27 | 239 {0.11 {1836 | 166 {11.06 175.5 164.6{1.07 |195.0{23C.0{ 0.85{. 89.8/192.0| 0.47
1968 34 | 314 (0,11 {2000 186 | 10.75f 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 |0.14 }2502 | 225 |11.12{ 263,50 239.3/1.10 |214.4}349.9f 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 | 572 }0.13 |3078| 296 | 10.40 295.7| 297.6/0.99 |576.0{575.7| 1L.00| 209.2| 465.5 | 0.45
1973 88 | 715 |0.12 {3578 384 9.32f - - - - - - - - -

Source: Same as above, p.57.




R AL SEL T X S O S

-~ 137 -~

addition, fhere is the further point that, because Japan's technolgoical
needs exist at essentially the same frontiers as do those of the other
developed nationa, there is and will be a competitive necessity, as wgll,
for Japanese industry té 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 & dual process of, on the.
one hand, “éelling“ existing industrial technology to developing nations
(partly to acquire, in the short term,acce;s 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 popdlation 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 cohesiVéness of Japanese
society should, again as in the past, prove a valuable national asset.
tioteover, if some form of knowledge—intensive, post—induétrial socilety
does prove to be 'the wave of the future', Japan may possess the ironic
advantage of ‘urgency' more than do meny other potential candidates -
possessing larger domestic resources and/or less pressing pollutidn
problems. For, if necessity is not inevitably the mother of inventioﬁ,

it is almost invarisbly its midwife, nurse, and patron.
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VI THE PO3TWAR JAPANESE EXPERISNCE WITH TECHNOLOSY TRANSFER: CONCLUSIONS

‘The precseding study of the‘dapanese postwar experience with TT suggests
. that it was a Functioh of a variety of factors. Saome of these, if not
exactly unicgue to Japan, are; at least, less universalistic then are
athers, We will, thersfore, Tirst discuss these 'special characteristics’
of the Japemess experience. This will be followed by a discussion of

‘the insights or 'lessons! the Japanese case may hold as regards some

DF_ the more Qniversal questions related to TT. Finally, there is a

brief discussion of areas for future research.
1. S8pscial Characteristics of the Japanese Case

(a} Favourable Domestic Environment

r Examination of postwar Japanese TT points up the importance
aef Japan's earlier, prewar, development which made for an environment
highly fTavourable to TT. Despite the destruction of»wartime; Japan
remained a nation of considerable capacity and possessed still, the national
eohasiveness, pridey and ambition which bhad spurred Japanese development
since the Meiji Restoratiaon. In fact, the hardships of a subsistence
%avel of existence in the immediate QOSEWar following oan the destruction
of mych: of Japah‘s industry waé, itéelf, dramatic evidence of the extent

teo which the mation had both adjusted ta and come to depend on industry.

_ Thus, both a strang desire and the capacity to acquire advanced
industrial technologics 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 international

~ environment was favourable tc T7T. 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 sesms 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 theat of its allies,; which have

exhérienced pressures to make their development complement and support

that of the USSR. So too, the US support of relatively free international

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 Tar less

attuned to the business potentials in non-western countries than now. This

may have facilitated Japaness acguisition of technolegy on its own terms;

that is to sa via licensing rather than foreign direct investment.
) y g g

- {c) -Large‘Size.DFAthe Domestic karket.

The large pgpulation of Japan can be viewed, of course, as
a potentisl or ectual burden. In the event, and given its high levels
of education and adaﬁfation to induéfrialization, it has probably béen
a blessing as regards postwaf TT. In any case, it played a major role
in shaping postﬁar TT. For, as Japanese‘postwar cevelopment ﬁrogressed,
Japan céﬁe more end more to pres=nt an environment amenable to the kindé
of largs-scale, mass—production, and consumer-oriented technologies
evolved in the"developed'countrias, most particularly in the USA. Thus,
while many countries possess the technical exnertise to acquire many

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

immediately find & place in Japanese industry.

{d) Antipathy to Foreign Direct Investment

The high level of Jdapanese antipathy to foreign direct
investment has besn much remarked. So too have been official efforts to
limit and control such investmenﬁ and ths aotudllowlevel of FDI in
Japan. As we have indicated, foreign indiffereﬁoe to the Japanese market
as well as rather high cultural and linguistic barriers have also
inhibitad FDIL. Clearly, however, Japaneée antipathy to FDI has played a
major role in limiting that form of TT and in enooﬁraging the use of

licensing arrangements.

The official .anifestatién of this antipathy in rules and regulations
limiting FDI were, however, only a reflection of a much more perv;sive
ancl enduring'antipathy to 'outsiders' which exists at the level D%‘the
imdividual and group throughout Japanese society. Thus, aven if thére
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 éﬁtitudes of the individuals who would
be the prospective employses of foreign subsidiaries. Thus, its impact
has beem far greater than would be that o? an antipathy grounaéd solely
in economic theory or ideclogical mationalism 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 "specisl characteristics" discussed above - seem to provide insights

of some genefality.‘ The fullowihg seem particularly significant.

(a) Technology Transfer and National Identity

Glearly, 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 link with imported technology is extremely close.

Whiie Japan has changed however, it has not in any fundamental sense
become less 'Japanesc'. In some cases the traditional ways have undergone
only superficial change ﬁhile, whare there has\been more substantivé
change, it has by énd large been adaptable to the existing institutional
framework, Thus, gifts, for exémple, continue to be given for ffadiﬁional
reasons to the traditicnal persons - with the substitution of imported
whisky for Japanese ‘sake'. Again, while the aspirations and e)psctations
of young men of today may differ widely from those of their fathers 25
or 30 yeafs ago, the vast majority still seek to fulfill them within a
corporéte environment ﬁroviding Vlifetime! secﬁrity énd a degree of close

and emotional interpersonal content not found in other developed nations.

Just as earlier Japanese development ﬁrovided the most draﬁatic
evidence“that industrialization ellows for considerable cultural diversity,
so too, the postwar transformation to affluence suggests a tendency to
cultural diversity rathér than cultural convergence even at the frontiers

of thez development process.
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(b} National BGoals and Technology Transfer

The Japanese postwar experience reinforces the view that

techhological‘devélopment and TT is facilitated by the presance of clear

“and articulated‘national goals. Perhaps the most striking example of

the official

v}

rticulation of such goals was the 1956 Economic White Paper

which emphasized the importance of developing the consumers goods industries

and heralded the star£ of the postwar revolution in consunmption. kore

inportant, however, was the Taect that the goal of achieving the affluent
consumer-oriented society typified by the USA was not merely an 'official!

goal imposed from a&bove 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 mores than

would mere 'official', governmental assurances.

The Japanese case would suggest, therefore, that broad public support,
and hot mere goal setting by the government or bureaucracy, is of
importance in encouraging TT appropriate to those goals. Thus; in the
absence of such supporﬁ, importance'should be attachéd to 'selling® those
goals .- and plans ﬁot’anly to those who will be directly involved in the

related TT but elso to the public at large.

(c) Licensing versus Foreign Direct Investment

Japan in thc pastwar period managed a major process of inward
T Drlmurlly by means of licensing and without any large-scale foreign

direct investment, It does not, hovaver, stand as an unmitigated testoment

)
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to the feasibility of a national policy to encourage TT while inhibiting

FDI.

In the first piaoe;AUF caurse, most af the léss—developed countries do
" not posséss anything near the technologicel and industrial background
possessed by Japan at the end of World War Two. For them, some form
of longer-term forsign presence -whether through FDI or by means of
 some aother, more limited, Form of management presence — is prqbably

inevitable if TT is to teke place at all.

‘However, even where the necessary industrisl and technological
nrerequisites are present; as in mast of the developed countries, the
rapid internationalization aof businéss in the 1960's may.have macde
many potential suppliers of technalogy less.willing than in the earlier

ostwar periocd to settle For a simple licensing arrangement withaout
p g g

Tirst considering thé FOI alternative more seriocusly. Thus the potential
supply of some technologies for transfer via license may be smaller or.

mare constrained than has been the case in the past.

Finally, and most generally, many téohnologies fequire access tao a
large market if they are to be efficiently employed. In many cases as
well, a technology will require a supporting international network af
information and resource supply if it is to operate efficiently. there
these conditions do not-exist, the only feasible form of TT'méy be one.
involving some farm 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 £6.7
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 é0.4
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
19638 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. (A) 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)

Source: Arita, Kyosuke Sogo Shosha (Ceneral Trading Companies)-
Japanese ~ Tokyo, Nihon Keizai Shimbunsha, 1970. p.21.

* Figures in brackets indicate ratio 1969/1960.
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national capabiliities 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
companies -~ 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 domesstic business environment
would appear to have been one of ‘the prime .motive forQES encouraging
postwar Tf to Japan. While sohe of the origins of this. competitive spirit
1ay in such unigue, Japansse, factors as the lifetime smployment system
(and the commitmenf to the firm which it creates) the faﬁf that a

competitive environment encouraged TT has relsavance beyond.the Jaﬁanese

case,

It is true, of course, that restrictions of market size and an the
available trained personnel may make a competitive, multi-firm industrial
structure. infeasible in many nations. HKoreover, there is no reason to
believe that strong central governmént efforts to see that technological

development is maintained in a specified and limited number of crucial

[N

ndustries cannot be successful, even in a monopolistic environment -

given the administrative and other resources necessary to impose such an

errort.

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

ongoing process of technological upgrading is desired, nothing is so certain
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and efficient a means to promote it as the development and maintenance . .

- of a compstitive environment - whether the origins of that competition are .

domestic or international.

(e) Technology Transfer and the Role of Government

Baovernment and the bureaucracy have played a very prominent -
role in postwar Japaness development. It is clear, too, that the intent
of government activity was to encourage techinological 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 governmant_tech%
nolbgy development policies is less evident -~ if only because such

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

lioreover, in terms of what might.ba generglized from the Japanese
‘experience, the close and complex interactions which characterize Jépanese .
government-business relations seem to be much more an aspect of the )
"Formula" for aﬁplicétion

-]

Japanase culturalvmilieg than they.afe g general
in other setting;. They do sgggestAhowever the value of having government
palicy-making take place so far as possible, not in a bureaucratic vacuum
hut in close consultation with thé persons and industries that will be
affected - and which; in the final analysis, will determine tﬁe SUGCBSS

.

or failure of those-policiss.

Another aspect of Japanese government policy ~ the willingness to be.
discriminatory and selective in the encoufagements given to industries -
also seems to be instructive. #hile there were some general, broad-
spectrum, policies which undoubtedly encouraggd technological development
énd 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 ta selected industries whiech seem most

characteristic.

In this respect; the presance of larges, multi-industry corporate

groupings in Japan may have made such discriminatory policies more feasible.

Such carporate groupings, in-so-fer as they receive baoth the adverse and
the favourable impact of selective policies, are more liable to support

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

Nevertheless, given the n;cessity af focussing industrial and technaological
development palicies, the Japaﬁese experience urges the view that, first,
disgriminatory policies are adviseable and, second, thaftpotential gppositian
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 far them.

3. Future Aessarch

This research has, perhéps, raised more questions that it has
answered but, in so doing, it has indiceted some question areas to be of
more fundamental impartance than others. Two such question areas seem
particularly appropriate for further research and study and‘deal, first,
with the relétive importance of government policy and ‘market Forces' inm
stimulating TT and, second, with the reiative importance of domestic and
Foreigé sources of technological change. We conclude, theréfafe, with a

hrief discussiaon aof these two issues.,

(a) The Aelative Importance of Government Policy and 'Nerket

Forces!

Japan's postwar development is reputed to owe much of its
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success to the poliqiés of the Japanese governmsnt and bureaucrécy. 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 thése specific areas. A multiplicity of laws, regulations,
tax provisions, and other instruments of policy'bearing on Tf were devised

and implemented in the postwar period. B}

There would appear, however, to be no single policy or set of pblicieé
which substantially accounts for the high level of Tf and technological
advance experienced in postwar Japan., As was suggested earlier, this may.
be becaus=z 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 thar it doss to any of the . N

resultant polices, per se.

AlternatiQely, however, the answer may lie in the impact of such policies
having been far less than the impact of othef, more general and pervasive
factors impinging on the propensities of Japanese industry and foreign
suppliers to engage in TT. Scme such factors are suggested in s=zctions 1.
and 2, of this chapter. To those we might add those government fiscal,
monetary, end other policies which - while not.aimed primarily, or
perhaps even consciﬁusly, at TT or technological development - may have
had market implicatiéﬁs 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 or quantitative
ashion the likely relative impact of factors bearing on Japan's postwar
TT and to draw some conclusiﬁns as to the role of government TT policy.
It seems howsver, that one is likely to ghad.maré diregt 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 7T (the

case studies appended to this paper are one result of a pllot study for
‘ such a projzct]).

Whatever approach is adopted, however, it is only by such assessment of
the various factors which, in fact, impingec on Tf decisions and their
relative impact that we ﬁan evaluate the putative‘importance ascribed to
governnent policy in Jepan's postwar technological development. At the
same time es it clerifies the Japanese cmse such analysis should add
substantially to our understanding of the general case and of the extent

to which the Jepanese experience holds lessons Tor others.

(b) The Relative Importance of Domestic and Foreign Sources of
’ : Technological Change

‘A second, and more Tuncamental, area Tor resesrch relates

not to the identity and-rélative importanée 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 conventicnal approach to the
assessment of technological change as a factor in sconcmic growth measures
changes in & set of factor inputs (eg. labour, capitzl) and cempares the
‘over time with changes in some measurs of =ggregate output (eg. GNP). Growth
in output unaccountéd for by changés in factor inputs is assumed to reflect
'totnl Factor.productivity growth!' or, in other words, change. in the aggregate
procduction function due to. technolegical advance. 80

Such analyses of postwor Japanese experience indicate that technologiceal

change has been a major, if not the primary, source of Japan's postwar

economic growth. The question therefore arises as to the origins of this

‘technolonicael change.

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




Table 28.

~12(~

Economic Growth Rates by Country and Contributions
of Component Sources

(Annual Rates of Change in Percent)

Country, Time

Italy

Growth Period Japén W.Germany France U.S. U.K.
Variable and

Component Source 1955-196811950-1962]{1L950-1962]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 ’

Conzribution 6.1 4,48 4,30 3.68 1.18

1.37

Source:

Kanamori, Hisao

("Why is Japan's Growth Rate High?"')

¥inhon no Keizai Seichoritsu wa Naze Takai Ka"

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

Planning Agency, 1970, p.4.
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has probablyAbeen.tHe importation of new technologies from abroad. It is,
hovever; by na.means proven that_this was the major, let alone the sole,
source of postwar technological advance. Before one can so conclude it is
logically ﬁecessary to examine potential domestic sources of technological -

advance.

In this regard; though no systematic attempt to do so has beeé made by
this w;iter,,it seems very likely that such an examination of the major
new developments in industrial teschnology in postwar Japan would sqppor%
the view thzt it was TT - and ndt domestic inventive activity -- which was .
the primary source of technological change. The thus far unimpressive
improvement in Japan's international balance of payments for technology,

referred to earlisr, provides indirect evidence of this.

There is, however, anather, less dramatic, source of ovefall,.agéregate}
technological advance which may have been of major importance - the
diffusion of existing technoiogies to a broader segment of Japanése
business and industry.. The inter-related processes of urbanizatian,
clustered industrial development, and improvement in communications and

distribution flows that have characterized postwar Japan would ssem to be

particularly conducive to such diffusion of the technological ‘best!

-

(or *better') oractices. To the extent that such a diffusion process has

raised the 'average practice' to & 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 Q»particularly S0, givén the large body of official




data availzhle recerding the letter. A promising approach ta the problem

may lie, hoﬁéver, in the analysis of overall structural and technological
change in specific categories onbusiness and industry-in.tﬁeApostwar period.
"In perticular, same Fofm of ®total factor productivity growth® analysis -
disaggregated to the industry level - hight be valuahle. IFf such an
analysis did not ravezl some positive relation between totzl factor -
productivity graowth and the amount and quality of transferred technology -

it would éonstituta indirect evidence of the importance of ather,

domestic, sources of technolagical change.,
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Kosobud, Richard 'The role of international transfer of technology in

Japan's economic growth' in Technological Forecastine and Social Chante 5

1973, pp 395-406 (p 399).

See, Schumpeter, Jaseph The Thearv of Economic Develanmant (Cambridge;

Harvard University Press, 1934),

A similar view is implicit in much of Kerl Marx's writing - which

is, however, much more explicitly concerned with the social consecuences

of technological change. For some relevant'excerpts from Marx on this,

see Burns, Tom (ed.) Industrial tian (Hermondsworth; Penguin, 1973),

pp 35-42,

See, for example; Adelman, I. and Morris, C.T. 'An sconometric model

of socio-economic and political change' in The Amsrican Economic
Review, Vol LVIII No. 5, part 1 (Dec. 1968), pp 1134-1217; Harbison,

Frederick H., et al, Cuantitative Analvsis of liodernization and

Development (Princeton, 1970); Sigelman, Lee 'Lerner's model of

modernization: a reanalysis' in The Journel of Developing Areas 8,

July 1974, pp 525-538.

For an exceptionaily lucid account of this process in Tokugawa Japan,

see Smith, T, C. The Acrarian Origins of Modern Janan.(Stanford;

Stanford University Press, 1959).

Almond, G” A. and Powell, G. B. Jr. CDmplT tive Polltics: a Develonmental

Approach (Boqton, Little, Brown, 1955), Pp 22-24. :

On this see Heselitz, Bert F. 'Nationalism, economic development and

democracy' in Feinstein, Otto (ed.) Two Worlds of Channe (Barden City,
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_espec. pp 131-164; Almond and Powell Comparetive Politics, op cit.
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New York;.Anchor Books, 1964), pp 249-267.

Perhaps the most influential example in the post-World Wer Two era has

been, Rostow, W. W. The Steges of Economic Browth, see Second edition

(Cambridge; Cembridge University Press, 1971).

On this, see for exzmple; Neghandi, A. R, (ed.) Environmentzal Settinas

in COrganizationel Functioning (Kent,_Dhio; Kent State University Press,

1970){ Hall, Sdward T. The Hidden Dimension (New York; Doubleday, 1966)

For a thesis along these lines; see, MclLelland, David C. ThHe Achieving

Sociztyv (Princeton, N.d.; Van Nostrand, 1981).

Moore, . E. Social Change, Secand edition (Englewdod Cliffs, N.J.;

Prentice-Hall, 1574), pp 92-93.

Thare is,; however, a view which argues the desireability of the LDC
developing their own forms of industrial teéchnology. G&ee, for example;
Giral, Jose 'Development'of appropriate chemical technology: a programme

in Mexico! in Choice and Adaptation of Technology in Develooping Countries

(Paris; 0=CD, 1974), pp 182-186 and 'Review of discussions' ibid.

pp 79-85.

It is interesting to notz that ﬁrénéfers aﬁross cultural boundaries

need not be international. It was reported in the.Vancouverlsun of
March 10, 1975 (p 23) that native indians working on Highﬁéy constr&ction
in nofthern Canada have some difficulty in adjusting to the ldea of a
fixed gquitting time because, '. . . they have been‘;sed to doing things
like skinning a moosel And when you are skinning a moose you keep on

going until the job is done.'

See, for - mple; Hahn, F. H. and Matthews, R. C. 0. 'The theory of
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gconomic growth: a survey' in Economic Journzl, Vol. 74, 1964, pp 825-253;

Solow, R. M. 'Technical change and the aggregate production function’ in

Aeview of Egnnomics and Statistins, Vol, 39, 1957, pp 312-320; Schmaoklar,

J. 'Economic sources of inventiva activity® in Journal of Economic History,

March 1952, pp 1-20; Ruttan, V. ‘Usher and Schumpeter on invention,

innovation, and technological changea' in Quarterly Journal of Zconomics,

November 1559, pp 596-606. For a dissenting view which minimizes the

* . 3 3 ~ ’ Iy L] ‘
importance of technological changes vis-a-vis economic growth s=e Jorgenson,

D. W. and Griliches, Z. 'The explanation of productivity change! in

Revisw of Econamstric Studies, Vol., 34, 1967, pp 249-233.

For a detailed discussion of the product life-cycle approach see, ¥ells,

i»)

Louis T. Jr. (ed.) The Product Life-cvcla and Internaticnal Trade (8oston;

Division of'Research, G.S.B.A. Harvard University, 1972).

Vernon, R. '"International investment and international trade in the

product cycle' in fuarterlv Journzl of Economics, Vol. LXXX, May 19688,

No 2, pp 190-297 (p 199).

As a separate but related point, Vernon, himself, has suggested
the product life-cycle approach may be losing what descriptive and
precdictive value it may have as a result of multinational corporations

and their world-wide operations and information networks. On this, see

Vernon, Soversinnitv at Sav (Harmondsworth; Penguin, 1973), pp 109-236.

See, Gaps in Technolocv: Analytical Renort (Paris; 0ECD, 1970), espec.

pp 180-236.

Ibid., p 198. I : . ‘ :

Ibid., p 257, pp 237-274 in passim.

See, US Dept. of Commerce, Fectors Affecting the International Transfer
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of Technology Among Develoned Gountries (Washington; US Government

Printing OFfice, February 1970), p 9.

An indication of the varietyvof issues and the country to country
variations in their particulars can be obtained from the followings

Kojima, K. and ivionczek, M. 5. (eds.) Technology Transfer in Pacific

Economic Develonment (Tokyo; Japan Zconomic Research Center, 1975);

- Korean Mational Committee, 22nd Session Committes for Asian and Far

Eastern ATfairs —~ International Chamber of Commerce, Texts of Sn=achss

and Reports and Investment and Transfer of Technology (background paper,

Doc. Mo. 520/XXIT1/1.) (Seoul; ICC-Korean National Cemmittee, 1974); 0=GD,

Develaopment Cantre, choice and Adaptation of Technolooy, op cit.

and Transfer of Technology for Small Tndustries (Paris; 020D, 1974).

In this regard, it should be noted thgt some writers suggest foreign
direct investment may be the mqst effigient form of TT. See, for
example, Caves, Richard Ef 'Mu;tinqtiona} firms, competition, and
productivity in host'country markets', in Economicaz, Vol. 41, Mo. 62,

May 1974, pp 175-193.

See Vernon, Sovereignit?, op cit, pp 255-257.

See ibid. for one of the more recent and lucid discussions of these and

related issues,

~This is discussed in Kobéyashi, Yoshiaki Showa Keizaishi (An economic

history of the Showa era) - Japanese - (TokyG; Sottekusha, 1975), pp 57 ff.

The figures in this paragraph are from Yamamoto, Noboru The Modernization

of the Economy and Postwar Exnansion (Takya; International Association

for Educational Information, 1973).

A more detailed discussion of business-government interaction can be
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L

found 3n zplang E. J. Japan: thz Government-Business Relationshio

(vashington; : Departuwent of Commerce, 1572) and alsc im Yoshino,

e Yo .Jaman's‘Manaqerial System (Cambridge, Mass.; IWIT Pfess, 1968),

espec. pp 162-195,

See, Tor example; Abegglen, Jawmes The Janansse Factory (Blencoe; Fres
Press, 1933); Yoshino, M. Y. op cit; and Cole, Robert E. Japanese
Blue -Collar {Berkeley; University of California, 1571). A standerd

Japanese~language book on the subject.is Hazama, Hiroshi Nihon Tekil Keiei

(¢apanese Lianagement) (T8kyd; Nihon Keizai Shimbunsha, 1971).

General D. liacArthur, ﬁuoted in Livingston, J. et al (eds.] The Janzn

Reacer (Mew York; Random House, 1573) pp- 104-105.

Snencer, Daniel L. 'An external military presence, technology transfer

and structural change' in Kyklos, Fasc. 3.; 1965 (Basel, Switzerland),‘

pp 4351-474.
Ibid., p 459.

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

Japanese economic history) - Japanese - (Tokys; TBkyE Daigaku Shuppankai,
March, 1975), p 154,

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

States aerospace-tedhnology to Japan' in Vernon, A. (ed.) The Technologv

Factor in International Trade (New York; Columbia University Press, 1573).

Specifically, Mitsubishi Denki-estinghouse, Fuji Denki-Siemens, and
Toshiﬁa—G. E. Following this, in 1953, Hitachi purchased thermal

generator construction technology from G. E.

Arisewa, Hiromi et al Nihon Sanava Hveliunenshi - Gekan (A 100 year indus-

trial history of JapanVolz) - in Japanese - (TOkyG; Nihon Keizai Shimbunsha,

1967), p 42.
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37 It should also be mentioned - though, for obvious reasons it is difficult

to documeﬁt - that there is reputed to have been & considerable amount
of outrighf, uhlicensed, copying of foreign technology. A project, fTor
example, might reduire seven machines one of which would be purchased
from a foreign supplier with the others being produced by a Japanese
maanacturer -‘using the foreign original as a modai. The extent to
which this took place is unknowh. It may be, however, that‘this pattern
Qas maét typical of the immediate postwar period before there were

. provisions for releaéing foreign exchange to acquire foreign technology
(i.e. before 1949-1950). This is, of course, the c¢ivilian, public works,
analogy to the similar ‘copying' reported by Spencer (note 31.) in

connection with ths military.

~ 38 Arisawa, Hiromi et al. Nihon Szngvo Hyakunenshi - Beksan, op cit, pp 47-48.

A

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

Arisawa, Hiromi et al, op cit.

43 In this, Japan is not necessarily unique. ther data indicate that the
US was the major supplier of technology toc the world in the postwar era

(see, for example, 0ZCO, Gans in Technologv, ap cit). In the case of

other developed countriess however, TT was maost commonly in the form
of foreign direct-investment. Thus an examination of data on US
receipts for licenses and royalties, alone (See for example, Ozawa,

Terumoto Japan's technolooicel challenge to the Yest, 1956—1974 [Cambridge,

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

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

41 Watanabe, Tokuji and Hayashi Yujird Nihon no Kagaku Kogvo (Japan's

Chemical indusiry) - Japanese -~ fourth edition (TokyS; Iwanami Shoten, y
1974), p 28.. '
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For this reason; any serious attempt to measure the TT of management

technologies would have to take account of foreign direct investment.

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

concernint foreian investment, the requlation relating to the enforcs-

ment of thsz lzw concarning foreirn investment and foreign investm=2nt

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

Guoted in Ozawva, op cit, pp 17-18;, and reprinted in full in A Guide to

Investment in Jaoan-(Tokyo; idinistry of Finance, Japan, 1950).

It is interesting to note that John £. Tilton in his Internaticnal

Diffusion of Technolosy: The Case of Semiconductors (Washington;

Brookings Institute, 1871) suggests a different interpretation. He

points out that FOL proved to be a mgajor factor in discouraging"tech—
nological stagnation and encouraging techﬁological development among
indigenous semiconductaor manufacturers iﬁ Europe. Thus, in ;ight of
Japanese restrictions on FDI, government administrative aqtion of this
type could be interpreted as being aimed at the maintenance~ofta

'creative level of competition'. However, as will be argued later in

_this chapter, other factors (Tilton, himself, points out the high

degree of international competition in export-oriented product groups)
tended to keep competition at a high level and, thusy maintenance ar
creation of a 'creative competition' is not a convincing interpretation

of government motivations in this area.
For example, QOzawa, ap cit, pp 54-585,

Angther potential form of goVernment intervention, the provision of
direct incentives for TT, appears to have been little used. Of course,

many of the incentives provided for industrial development and




modernization were tantamount to a TT incentive., With the promulgation

2 Bg 4
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of the industry Rationalization Law of 1952, for example, there were

provisiéns for special accelerated depreciation of up to 5056 on

equipment for the modernization of indﬁstries 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‘importancé ta the nationél

'.

econamy, a three yéar tax-~holiday system was devised for mining and
manufacturing income derived from new ecuipment investment. There

were also provisions for exempting from customs duties equipment and

machinery intended for industfial 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 at some length in Arisawa, Hiromi et al, op cit.

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

International operations of national firms ~ A study of diract foreiagn

investment (Phd dissertation, LIT, 1960).°

49 Developments from 1963 and on are the subject of the following cﬁapter
and, accdrdingly, we will not dwell, here, on the administrative
attitudes characterizing TT.pblicy during that period. iﬁ brief, however,
the period of internationalization and liberalization from 1963~1973
(diseussed in chapter four) seems to have witnessed the emergence of

a basic antipathy to FDI. This needs some qualification however. The

basic antipathy, itself, was present from the eariiest 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. WMoreover, the
'emergence; of this antipathy was far less a matter of change on‘the
part of fha'dapénesg than it was on the part of foreign firms. Simply
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 thz underlying antipathy. As a
éunseguence, Japanese antipathy to FDI became one of the central

issues of the 1960's and 1970's.

50 There are, of course, other and inter-related peculiarities of the
Japénese employment system which have attracted western attention ~
notably the use of a fairly rigid seniority system and of a 'consensual!

décision-making process. See, for example, the references in note 23.

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

becoming accuainted with one another.

52 There are some indications that a growing nﬁmber of young people in
the éostwar period are finding some aspects of this system (notably,
geniofity) less compatible than it was to earlier generations. As
regards the 'permanent employment system', itéelf, hdwever, it is
important to recognize that - even for a person whose personality is
ill-suited to this system - there are powérful economic reasons, given
the Japaneée business environment, for remaining in one fifh for the
duration of one's working life. Thus, while the system will undoubtedly

change over time it will likely'do so0 only slowly.

53 This tendency for ﬁany firms to almost simultaneously enter newly
emerging or growth industries 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 reflzscts and maintain§
close ties between banks and their corporate custaomers. Particulerly

in the late 1950's and early 1960's, there was considerables inter-bank
competition in whiéh each bank sought to ensure that the cluster of
corporations dependent upoh it for finencing 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 neéds and because of the growing importance of internal

financing,.

See, MITI, Gajikoku Bijutsu Donyu no Genjo to Mondziten (Present

conditions and issues of foreign technology importation) - Japanese -

(Takyd; WITI, 1982), pp 62-63.

The characterization of the government's role vis-a-vis TT (or, even,
vis-3-vis business in general) as that of a mediator is perhapé
instructive. Vhile MITI, for exsmple, has the prescribed responsibilities
and power to take strong unilateral action'éffecting thé business
conmunity {though perhaps less now than in the period up to the mid-1960's)
it has not characterigtically done so. One can view this as a
manifesta?ion of the Japanese tendency to avoid difect coﬁfrontation

and to seek consen?us - even bn 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!

. LN, _ o
behaviour of MITI vis-a-vis the business community.

To a very real extent the pervasive and profoundly personal
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implications of inter-firm competition to the companies and’ employees
irvolved is conducive to extreme forms of competitive behavisur which
are dengerous to all those iﬁvolved and yet, agein, because bf the highly
charged nature of ﬁhe.compatition are difficult to terminate. Thus, |
there is a need for some mediatiVe third party - preferably bne to
whom all parties acknowledga.sohe degr=e of allegiance or>subordination._
It is precisely such 'mediative! work which forms a large part of HITI's
role vis-&-vis business. \

' |
As a corollary of this mediative role and the (non-dictatorial)

supericr-subordinate ralétionship it reflects and reinforqes the mediaﬁor
takes on a dégfee of resgonsibility towards the contending parties as
regards the success of compromises arrived at and, by extension, as
'regards subsequent difficultiés of whatever proximaté cause. The

upshot of this is that government-business relstions tend to be ongeing
and organic in nature rather than intermittent and discrete with

problem areas usually Eecoming a éubjebt of concern well bhefore they
reach a critical condition conducive to open confrontation and conflict

between government and business.

A 1963 réport indicated that less than 204 of Japanese firms wha had
imported technology had received a proposal from a'Foreign'company
prior to their taking the initiative. 8ee, Science and Technalogy

© Agehcy, Gijutsu Doko Chosa Hokokusht (Technology trends: research

report) - Japanase - {TGkyd; Jigyo Kdhosha, 1963), p 59.

See Vernon, Saovereignity, 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 ecarly 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 Agencys Gaikcku Gijutsu Donvu Nenji Hokoku

(Importation of foreign technology: annual report) - Japanese - [TGkyd;

Ministry of Finance, various years). ‘

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

is Setting un in Janan (Tokyd; Institute of International Investment,

1973).

Perhaps foremost among the more intractable informal obstacles to

tﬁe true 'internationelization' of the Japaneée economy is the
Japanese character, itsglf. Despité the traditional Japanese willing-
ness, and ability, to accept foreign 'technics' there is the distinct
lack of ahy corresponding willingness and ability.to accomodate a
foreign presence into the structure of Japanese organizations. The
internationalization éf 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 than it is for the Japanese

- despite their fears to the contrary. Internastionally, however, and
particularly in -the less-developed countries where Japansse FDI has )
béen‘heaviest, this is 1iable-tq pose a méjbr problem For.dapanese

management in the years to cone.
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_ Figures are fraom ihida., pp 78~77. -

‘techniques® fram Japanm to the USA. See Johnson, R. T, and Ouchi, W. G.

ar ik, p 18.

See 0200, Interim Report of the Committee on International Enterprises

(Paris; GECD, 1974). , : -

Sciemce and Technolagy Agencysy, Gaikoku Gijutsu Donyu Nenji Hokoku, 1973,

ap ek, p 13. S ' -

Im fact, the Nihom Kogyd Shimbun newspaper of August 5th, 1975 reported
am & technaolaogy management conferenga,Cattended by representatives of
82 mgjor Japanese: aampani&s,from & broad spectrum of Japanese industry)

at wihidch, It was sgreed to implement plans aimed at upgrading. the

teEeimalogical lewel aﬁ'Jagenesa,industriQS;hy'means of such cooperative

activities. This would seem ta he & difffcult gaal to achieve in

Japam espectally im the mure«hatiy~cmmgetitiue.amnsumers goods industries
and success will praobahly depend a.gréat deal upon the exteht‘to.which
e industries, as a wﬁale” Faél.threatanad by technological dsvelopme<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>