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THE JAPANESE INNOVATION
SYSTEM: HOW IT WORKS*

Martin Fransman

The R&D expenditures of the top five Japanese R&D spenders - Hitachi, Toyota,
Matsushita, NEe and Fujitsu - is as great (in terms ofpurchasing power parity) as the
total R&D expenditure of the entire private sector in Britain. One of the key determi­
nants ofsuccess has been the institution oflifetime employment. The assumption of 'no
exit' has had important consequences which have influenced organisational practices
conducive to innovation in new product development, the interfacing of R&D, produc­
tion, and marketing, and just-in-time and quality control activities which depend on
information flows and cross-functional coordination. MITn relatively great influence
derives largely from its central nodal position in a vast and complex information net­
work that criss-crosses not only Japan bill also the world. MITl :~ internal organiza­
tional structure consists of a matrix of vertical units, which correspond to the main
industrial sectors in the economy, and horizontal units which deal with issues that cut
across the various sectors.
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It is now wide ly acce pted that innovation drives competition at both the corpora te
and national levels. And in orde r to survive in a market- interdepend ent world, it is
esse ntia l to become and rem ain competitive . Th is paper is concerned with the in­
novation process in Japan and with the major fac tors that influ ence it. Question s
such as the following are examined: To what extent is inno vation and the competi­
tiveness that follows from it the result of the activi ties of the private sector in
Japan? What role is played by the Japanese governm ent and its various mini stri es?
How great is the contributi on of Japanese universiti es to the innovation process?

Th e exa minatio n of these questions hing es on the notion of the Japanese Innova­
tion System (JIS). JIS is a complex sys tem comprising processes, institutions, and
forms of org anisat ion . Th ese include the marke t process, intra and inter corporate
org ani sation , governm ent regulation and inte rvent ion, and university teaching and
research.

As with any complex sys tem, the analysis of JIS involves a simplification, an
abstraction of some of the major factors whi ch influence the system and its behav­
iour and perform ance. Th e present paper accordingly will examine some of the
major featur es of JIS without delving into some of the complexities that would
require more spac e than is ava ilable here.

* An earlier version of this paper was prepared as a background paper for a conference on
Japan organised by the British Parliament' s Science Committee held at the Royal Society,
November 1992. See Science in Parliament, 49, 4 (October 1992), pp. 23-8.
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Before proceeding with the analysis , however, a word of caution is necessary.
Like the proverbial elephant, JIS can be all things to all people. For example, those
who see market forces as the motor of capitalism see in JIS: cut-throat competition
between Japanese companies and a government which spends a relatively small
proportion of national income while ensuring that its interventions are exclusively
of a market-conforming kind. On the other hand, those who believe in the virtues
of government intervention see in JIS: a strong state which is oriented to the devel ­
opment of the nation's economy and which is prepared to put considerable pres­
sure on Japanese companies to move in the directions which the government feels
are desirable. The result has been a vigorous debate between the proponent of these
two views (or versions of them) on the effects of industrial policy in Japan which
shows little sign of abating .

JAPANESE COMPANIES' ROLE IN THE INNOVATION PROCESS?
One measure of the role of private industry in Japan in the innovation process is its
contribution to total expenditure on R&D. According to this measure private in­
dustry contributes about 76 per cent, to the total, while government contributes
about 18 per cent, and universities about 5 per cent.

From the point of view of competitiveness, however, this considerably underes­
timates the role of Japanese companies since much innovation which has an impor­
tant positive effect on competitiveness is of an incremental kind and takes place on
the factory floor (sometimes referred to as 'blue collar R&D ') and therefore is not
recorded in R&D statistics. (The absolute size of R&D expenditures of the major
Japanese companies is worth emphasising. To get this into perspective, the R&D
expenditures of the top five Japanese R&D spenders - Hitachi, Toyota, Matsushita,
NEC, and Fujitsu - is as great (in terms of purchasing power parity) as the total
R&D expenditure of the entire private sector in Britain.

It may accordingly be concluded that the bulk of expenditure on innovation is
undertaken by the private sector in and for this sector. This is particularly true with
respect to the ' downstream' portion of R&D, that is the applied research and devel­
opment portion where the Japanese government and its various organs have little
influence. In the following section more will be said about the role of the Japanese
government in the innovation process.

Since innovation in JIS is largely the responsibility of Japanese companies, it is
necessary to say a little more regarding the factors that influence the innovation
process in these companies. Before doing so, however, another caveat is necessary.
This is that, as Michael Porter has emphasised in his book, The CompetitiveAdvan­
tage OfNations, while Japan has produced some sectors that have been outstand­
ingly successful in terms of international competitiveness, this is by no means ap­
plies to all or even most sectors of the Japanese economy. Thus, while consumer
electronics, machine tools, motor cars, and memory semiconductors are included
in the outstandingly successful sectors, microprocessors, complex telecomrnunica­
tions equipment, chemicals, and pharmaceuticals must be excluded. To stamp all
Japanese companies and sectors with the 'success stamp' would be to miss an
essential part of the Japanese story.
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In most sectors, however - including microprocessors, complex telecommuni­
cations equipment, chemicals and pharmaceuticals - Japanese companies tend to
be committed and patient innovators. This commitment and patience is attr ibutable
to a number of interrelated factors . One of these factors is the generally intense
competition that Japanese companies face in both the dome stic and international
markets. Competition through innovation is a common response on the part of the
Japanese companies to this competitive pressure.

The Japanese market, however, does not only provide a source of pressure which
motivates innovation. It also provides users of products and processes who are
extremely sophisticated and demanding regarding what they are willing to accept
and who generally have alternative sources of supply if a supplier is unwilling or
unable to comply with their demands. This demanding environment also generates
feedback for companies and gives them the opportunity to learn how to improve
their products and processes, in addition to creating the pressure for innovative
change.

But why, in those cases wher e Japanese companies have been internationally
successful, have they managed at times to out-innovate their Western rivals? Surely
these Western rivals also exist in the same intensely competitive domestic and in­
ternational markets and therefore should be similarly motivated to innovate like
their Japanese counterparts?

One factor which has at times assisted Japanese companies is their possession of
what may be referred to as ' committed shareholders ' . Committed shareholders may
be defined as those who will remain loyal to the company in which they hold shares
by retaining their shares in that company even in the face of expected share price
differentials which would leave them better off in the short run if they were to sell
their shares and switch to another company.

Why do these shareholders choose to 'stay and fight rather than switch ' ? The
reason is that , unlike pension fund managers who are attempting to maximise the
short run value of their portfolios and who therefore have an arm's length relation­
ship with the companies in which they hold shares, committed shareholders usu­
ally have close business relationships with these companies.

Committed shareholders, for instance, are often banks or other financial institu­
tions which deal with the company, or major customers or suppliers who buy from
or sell to it. They therefore have a longer term stake in the health of the company.
Their commitment has removed many (though by no means all) of the pressures
that Western companies face when short term profitability does not meet with the
expectations of arm 's length shareholders, pressures that frequently impede the
process of innovation.

Japanese companies have also been helped in their attempts to innovate by or­
ganisational practices that have evolved over time in their companies. One of the
key determinants behind these practices has been the institution of lifetime em­
ployment for most white and blue collar workers in larger firms. More accurately,
the assumption of 'no exit' has had a number of extremely important consequences
which have influenced organi sational practices which , in turn , have been condu­
cive to innovation.
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The difference between the assumption of continuing employment in the same
organisation or life-time employment on the one hand and the assumption of no
exit on the other hand must be stressed. While some Western firms have tradition­
ally offered life-time employment, this does NOT mean that their employees oper­
ate on the assumption of no exit. The functioning of labour markets in Western
countries typically means that employees, particularly those with sought-after skills,
do have the option of exit through employment by another organisation.

The no-exit assumption has facilitated innovation in Japanese companies in a
number of ways . Firstly, this assumption has given Japanese companies a strong
incentive to train their employees since, by ensuring that these employees do not
leave , it has allowed them to reap the returns from investment in training. Sec­
ondly, the no-exit assumption has encouraged the companies to provide more gen­
eral and flexible skills since these allow employees, who have been provided with
long term employment, to be more easily redeployable in different parts of the
company. Redeployment may be necessary when a company faces a downturn in
some of its business areas. Thirdly, the possession of more general and flexible
skills on the part of the workforce has facilitated the widespread practice of job
rotation within the company. One major benefit of this practice has been more
efficient flows of information within the company which has allowed more effec­
tive coordination across corporate functional and other boundaries. This has en­
couraged innovation in activities such as new product development, the interfacing
of R&D, production, and marketing, and just-in-time and quality control activities
which depend on information flows and cross-functional coordination.

The no-exit assumption has also benefited the innovativeness and competitive­
ness of many Japanese companies in another more indirect way. By requiring com­
panies not only to provide continuing jobs for its employees but also to provide
opportunities for promotion and other incentives the no-exit assumption has made
it more difficult for Japanese companies to engage in merger and acquisition ac­
tivities. In turn, this has encouraged Japanese companies to 'stick to their knitting'
and concentrate on those activities where they have already acquired distinctive
competences, a tendency that has been further encouraged by the engineering back­
ground of many Japanese corporate leaders who are often keener than their West­
ern counterparts with financial backgrounds to keep to areas which they know and
understand. This has often meant that Japanese companies have been able to focus
their limited attention on where they have established distinctive competences and
have deepened these competences while some of their Western rivals, lured by the
hope of financial gain through merger, acquisition, or competence-unrelated diver­
sification, have had their attention diverted to other concerns. The result has been
that over time some Western companies have not been able to keep up with the
innovation of their more focused Japanese competitors.

These are some of the factors which have generated an innovative dynamic in
some Japanese sectors which has resulted in strong international competitiveness
and rapid growth in sales and market share both in Japan and abroad . But what role
is to be attributed to the Japanese government in accounting for the innovative
performance of Japanese companies? It is to this question that we now turn .
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JAPANESE GOVERNMENT INFLUENCE ON THE INNOVATION
PROCESS?
One measure of the influe nce of governm ent on the nation al innovation process is
its share of total expenditure on R&D. Accord ing to this measure the Japanese
government plays a significantly sma ller role than its Western counterparts. The
latest figures show that in 1988 the Japanese government was responsible for 18
per cent of total R&D. Th is compared with abou t 50 per cent in France, 45 per cent
in the United States, and 35 per cent in West Germany. In 1989 the figure for the
Unit ed Kingd om was 37 per cent. If defense-related R&D is excluded, the figures
become 18 per cent for Japan, 34 per cent for France, 26 per cent for the US, and 30
per cent for Germany.

What is the signif icance of the figure for Japan? The first point to make, under­
scoring that made in the last section on the role of Japanese companies, is that
private Japanese companies undertake 76 per cent of R&D in Japan , a significantly
higher proportion than in the other industrialised Western countries. Since a greater
proportion of R&D is undertaken in comp anies in Japan which are 'cl oser ' to the
point of product ion and marketing, it follows that a larger proportion of R&D is
commercially targeted. (It is worth noting, however, that the Jap anese governm ent
and the mini stries responsible for science and technology expenditure are commit­
ted to increasing government 's share of total R&D and raising it to a proportional
level more commensurate with that of the other Western industrialised co untries.
With Japan 's fisca l commitments in its recession-bound economy, however, this
will take some time to achieve.)

Secondly, it is necessary to get the relatively low figure of 18 per cent into per­
spective . It would be wrong to conclude from this figure that the Japanese govern­
ment has had a negligible influence on the innovation process. Th is is so for a
numb er of reasons. To begin with , as will be reiterated in the following section on
the role of universities, the Japanese gove rnment has had a major impact on the
process of innovation through its educ ation and training activities which have sup­
plied Japanese comp anies with a high-qu ality, literate, numerate, and cooperative
work force. This work force, with its high level of general skills, has then been
further enhanced by the corporate organisational practices referred to in the last
sectio n w hic h have faci lita ted the development of co mpe titive di stinctive
competences .

Furthermore, although the Japanese gove rnment has had a negligible impact on
the ' downstream ' part of R&D - namely, applied research and development which
constitu tes some 90 per cent of tota l R&D - its influen ce on the 'upstream ' part
has been significantly greater. This upstream part relates to basic research and,
extremely importa nt in Japan, what may be referred to as ' oriented basic ' research.
In these areas the Japanese gove rnment has directly and indirectly had a greater
impact, largely as a result of the degree of uncertainty in this kind of research and
the reduced incent ive that companies acco rdingly have to engage in such research.

What impact have Japanese ministries had on innov ation and competitiveness?
While in answe r to this question much Western pol icy and academic analysis has
focusse d on the role of the Ministry of International Trade and Industry (MITI), it
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is necessary not to ignore the distinctive role of some of the other ministries. One
example is the Ministry of Posts and Telecommunications which is currently, inde­
pendently of MITI, playing an extremely important role in shaping the whole of
the Japanese telecommunications sector in the post-liberalisation era. Another ex­
ample is the role of the Science and Technology Agency and the Ministries of
Health and Welfare and Agriculture, Forestry and Fisheries which , together with
MITI and the Ministry of Education, Science and Culture , have exerted influence
in the area of biotechnology.

Having said this, some concentration on MITI 's role is justifiable in view of the
influence which this ministry has had, and continues to have although in changing
ways, on the largest parts of the Japanese manufacturing and distribution sectors.
Historically, MITI 's influential role has derived from Japan 's position as a late­
coming industrialising country with a strong state committed to the development
process. Until the late 1960s MITI's power vis-a-vis the companies which fell within
its sphere stemmed largely from its control of foreign exchange allocations and its
ability to influence the extension of credit to the sectors and companies which it
prioritised. Through the exercising of this power MITI was able to influence the
allocation of resources within Japan, although analysts continue to debate the ex­
tent to which this influence benefited the Japanese economy.

Most analysts now recognise, however , that since the 1960s MITI's influence
has changed considerably. This has followed for several reasons . Firstly, from the
late 1960s MITI lost most of its direct influence over foreign exchange and credit.
Secondly, Japanese companies grew in size and strength and their increasing
globali sation gave them access to international capital markets thus reducing their
dependence on the government for finance . Thirdly, as they grew Japanese compa­
nies also began allocating larger absolute and often proportional amounts to R&D
and as a result came to depend less and less on government research institutes
which formerly played a significant role in transferring advanced technologies to
these companies.

In terms of total expenditure on science and technology, however , MITI's role is
dwarfed by that of the Ministry of Education, Science and Culture and the Science
and Technology Agency which spend 46 per cent and 26 per cent respectively of
total government expenditure on science and technology compared to MITI 's mere
12 per cent. In view of these figures , is it justifiable to argue, as usually is argued,
that MITI has a greater influence on the innovation process in Japan than these
other ministries?

In the view of the present writer, MITI's relatively great influence derives largely
from its central nodal position in a vast and complex information network that
criss-crosses not only Japan but also the world. This information network provides
MITI 's decision-makers with outstanding high-quality information over a broad
range in the areas of science, technology, industry, and trade. On the basis of the
information which is possesses MITI is able to make maximum impact , not only
with the direct resources which it commands, but also with the influence that it
wields through indirect contacts and connections.

The close links that MITI has forged over the years with the Japanese companies
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in the sectors of manu facturin g and dis tribution that are under its influence rein ­
force both the inform ation flows which the min istry receives and the influence
which it exerts. Th is info rmatio n network, it is wor th noting, was developed origi ­
nally as a useful resource to help MITI in its efforts to enable Japanese industry to
catch up with the more adva nced Western countries.

Whil e the costs of collecting, storing, analysing, and recallin g inform ation we re
and are substantial, MITI as an orga nisation became co mmitted to these cos ts in
view of the policy-making bene fits whi ch it derived from the inform ation co llected.
While other ministries also have their own inform ation networks. and while there
are important cross-co nnec tions between the networks of the different minist ries,
these are not as extensive as MITl's. The Min istry of Finance, for exam ple, relates
clo sel y to the private sec tor financia l institutions, the Mini stry of Health and Wel­
fare to the pharmaceuticals companies, the Ministry of Construction to the co n­
struction companies, the Ministry of Agriculture, Fores try and Fisheries to the ag­
riculture and food processing sec tors , etc.

How is MIT! 's inform ation network constructe d? MITl's intern al orga nisational
structure consists of a matrix of vertica l units, wh ich corr espond to the main indus­
trial sectors in the econ om y, and horizont al units which deal with issues that cut
across the various sectors. Examples are the vertica l Machinery and Inform ation
Industries Bureau which deals with areas such as computer hardware and softwa re
and electronics and the horizontal Industrial Policy Bureau which has responsibil­
ity for questions of overall industrial policy. Regul ar rotation of senior MITI staff
between the various units, while sac rificing some of the benefits of spec ialisation,
helps to improve knowledge and information flows with in the ministry. MITI also
has a number of formall y-constituted Advi sory Councils the memb ership of which
includes company represent atives and academics and which consti tute important
channels of information flow.

Equally important are the inform al networks that exist between MITI officials
and the corporate and academic sectors which provide similar inform ation. Fur­
thermore, industry associations, often set up originally with MITl's assis tance and
staffed by MIT! personnel, such as the Electronics Industry Associ ation of Japan,
serve as sub nodes which co llect and process inform ation at indust ry level and form
an important link between that industry and the corresponding units in MIT!. Abroad
the well-staffed JETRO (Japan External Trade Research Organisation) provides
information about markets and techn ologies in other countries. It is common for
MIT! officials to be seco nded to JETRO offices abroad in order to acc umulate
international experience. (Ironically, JETRO, originally es tablished to aid Japan's
export drive, now, in view of Japan 's large trade surplus, ass ists the attempts of
foreign organisations to export to Japan.)

But this account ofMIT! 's role in a vast information network raises furth er ques­
tions. Why do Japanese companies continue to coo perate so closely with MITI ?
Do they need the information that MITI has at its disposal or wo uld they be bette r
off going their own wa y?

These questions are difficult and within the large companies which have close
relat ionships with MITI there are contradic tory answers that are given . Nevcrthc-
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less, there are a number of considerations that have a bearing on these questions
which would probably be fairly widely accepted. To begin with, it is accepted by
the companies themselves that government (in this case MITI) must do for private
industry what needs to be done and what industry cannot do for itself.

One important example is the resolution of international trade conflicts. As the
study of cartels shows, it is extremely difficult for autonomous players to coordi­
nate their actions so as to act in their collective self interest. This is so for the
simple reason that an incentive often exists for individual players to break ranks in
the hope of increasing individual gain but to the detriment of the collective interest.
Relating this to Japan's international trade conflict, an individual semiconductor or
motor car company has an incentive to increase its exports when its counterparts in
the industry are voluntarily restricting theirs in order to reduce trade conflict.

Another example is environmental protection where MITI is playing an expand­
ing role. Here too the incentives facing private firms may not be compatible with
the socially desired outcome thus justifying involvement by MIT!. It is widely
acknowledged in Japan that MITI's intervention is necessary in these kinds of situ­
ations in the interests of all the companies concerned as well as in the national
Japanese interest. Here the information that MITI has at its disposal is an invalu­
able aid in both policy-making and implementation.

Secondly, and more closely related to innovation, MITI is able to play an ex­
tremely constructive role in facilitating cooperative research between competing
companies that in the absence ofMITI 's interventions would be less likely to coop­
erate . Here the information at MITI 's disposal has been invaluable in facilitating
the choice of research projects in strategic technology areas that will increase the
competitive strength of Japanese companies, in selecting appropriate companies to
participate in the cooperative research, and in securing the right kind of participa­
tion from these companies. Examples include the Fifth Generation Computer Project,
its successor the Real World Computer Project that is still in its formative stage ,
and the Protein Engineering Research Institute which MITI established through
the Japan Key Technology Center which it controls together with the Ministry of
Posts and Telecommunications. The role that MITI has played in cooperative re­
search has been analy sed in detail by the present writer in The Market and Beyond:'

Thirdly, the rich information available to MITI's decision-makers has enabled
the ministry to complement the 'bounded vision ' of private companies which tend
to have good information in the areas in which they are involved but which are
often unable to perceive the importance of emerging new technologies and markets
in hitherto unrelated areas. On the basis of its broad detailed information MITI has
been able to identify new technology areas with important commercial potential
which have not received the attention they deserve in Japan and takes steps to
encourage companies to more actively develop these technologies and related mar­
kets . Recent examples include biotechnology and new materials where MITI has
played an extremely important (though not very costly) role in facilitating entry by
a large number of Japanese companies.

This discussion on MITI and information provides an answer to the question
regarding how MITI is able to exert significant influence on the innovation process
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while accounting for onl y a relatively small proport ion of the Japanese gove rn­
ment's expe nditure on sc ience and technology. Drawing on wor k by Chihiro
Watan abe, one of MITI 's leadi ng younger theorists, it may be concl uded that for
the reasons anal ysed in this section MITI has been able to " induce" innova tio n in
Japanese companie s on the basis of relativ ely modest financial sums. Th e inform a­
tion network which MITI orc hestrates has been a crucial resource facil itat ing its
inducement role.

But how important are Japanese universities in the Japanese Innovation System?
It is to this que stion that we now turn .

IMPORTANCE OF JAPANESE UNIVERSITIES
A common judgement by analys ts of Japan is that Japanese universities tend not to
measure up to their Western counterparts in terms of research and that most ad­
vanced research is found, not in univ ersiti es, but in the research laboratori es of the
leading companies . As it stands , this judgment, though with so me ev ide nce to sup­
port it, obscures the role that Japanese universities play in the innovation system.
Th e aim of this section is to briefly elabora te on this role.

Th e first point to mak e is that one of the most important functions played by the
universities in the innovation sys tem is to provide grad uates with good ge neral
levels of education to private companies. T hese graduates are then give n company­
specific training as outlined in the first sec tion of this paper. University professors,
with close inform al links with num bers of companies, frequently play an important
role in helping to allocate their students to places in companies . Th is alloca tion
mech anism with its tight network s of personal contact and inform ation stands in
stro ng cont rast to the more imperso nal labour market mec hanism whic h is ofte n
used in Western countries.

Secondly, whil e there is some evidence suggesting that in many areas Japanese
universiti es tend not to be as strong as their Western cou nterpa rts in fro ntie r re­
search, judgment of the role of Japanese universiti es base d on this evidence ove r­
states the importance of such resear ch for innovation and co mpet itive ness . Th e
reason is simply that what counts imm ediately for most companies is not fronti er
research but intra-fron tier research . And Japanese universities are often an impor­
tant source of this kind of resear ch for Japanese companies. My own research on
Japan ese biotechn ology, for example, suggests that Japanese universities are a more
important source of knowledge for some of the major Japanese biotechn ology com­
panies than are other companies and non-J apanese universiti es. Supporting this, a
recent study based on publication citation has concluded that the scientific research
of Japanese companies "draws most heavily on Japanese, not foreign sources, uni­
ve rsities being the most import ant Japanese source. "?

CONCLUSION
In this brief account of the Japanese Innovation System it has been possibl e to do
no more than provid e an analysis of some of the main characteristics of this sys­
tem. Whil e it has been stresse d that the ' engine' of the system lies in the Japanese
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companies and the competitive processes of which they form a part , the important
role of both government and universities in encouraging innovation and competi­
tiveness has also been emphasised . Returning finally to the proverbial elephant,
while the ' true nature ' of the beast may still be subject to debate, a satisfactory
analysis of innovation and competitiveness in Japan will have to take account of
the Japane se Innovation System as a whole and many, if not all, of the point s raised
in this paper.
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