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I I . 
Introduction 

--" This p•per dealts with the Ja?anese experience of internal transfer and 

introduction from abroad, of the technology. I think that the most interesting 

period, in ter•s of policy and strategy, is the l~...O's, in the technology 

transfer of Japan, because the role of govern11ent policy and strategy was 

greater than it in any other period. Though this paper dealts with 4 periods, 

the ~9SO's, the 1960's, the 1970's, and the 1980's, however, I intend to give 

greater attention to the 19SO's and the 1960's. We are also necessary to •ake 

to make a lo.,g-run assessment of policy and strategy, especially in the 

technology transfer. 

Secti~n 1 of this paper provides a condenced account of the relationship 

between the economic growth and the technology transfer in Japan after the 

world war II. 

Section 2 analyzes the technology transfer froa abroad and examines its 

policies of the govern11ent and cD11Panies in ~he light of effectiveness and 

appropriateness for the national development. It is intended to contribute to 

the discussions of policy formation in the fioeld of txhnology transfer from 

abroad. 

Section 3 centers on the analysis uf the mechanis• of irternal ~echnology 

transfer fro• viewpoints of the ~odernization and th2 industrial restructuring. 

In the 1970's, the transfer policies for small companies were enriched rapidly, 

and the international exchange of policy information went on ir~reasing in 

volume. 

Finally, some concluding re~arks and discussions ~re written in Section 4. 
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1. Changing pattern of econ0111ic growth 

<l> Economic structure and grDMth policy 

Japan has the big population and scant natural resources. Therefore Japanese 

econ0111y has depended largely upon overseas markets and imports of natural 

resources, that is, the pattern of economic growth, i~.ports of natural resources 

--) process•.ng the111 ~ exports of the processed products ~ earning of foreign 

currencies ~imports. In the world 111arket, Japan has been faced with the 

competitions frOftl both sides of developed and developing countries. It is 

important to notice here that Japan wants always higher level of technoloqies 

and the high rate of capital accumulation for her entry to the world 111arket and 

for keeping out of catching up from developing countries. 

It is useful to consider the growth mechanisms of Japanese econOllly stage by 
( 1) 

stage in terms of the transfer of technology. Many econ0111ists recognize that the 

turninQ point of Japanese economy is about the middle of 1960's. The turning 

point means a point in that the dual structure of economy is disorganized or the 

industrial •tructure is qualitatively chang£•d to another type of it. The growth 

pattern of Japa~ese econo111y before the turning point can be, as shown in Figure 

1, depicted as the dual structure of economic growth based on the growth 

mechanism of processing and trade. GeneraiJy speaking, the dual economy of 

developing country •eans that the national ec011omy is seperated into two sectors, 

moder~ and traditional sectors, which don~t have the effective connection each 

other for economic development. While the dual structure of Japanese ec~no111y 

ha~ the intimate interrelationship between two sectors, 111odern and traditional 
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sectors or large and saall enterprises. 

Before the turning point, st1all companies earned for~ign currencies by 

e:-:ports and made a high rate of capital accumulation, and supplied the111 to large 

companies. The large c011panies bought new technologies fro• abroad and made the 

investment for modernization and rationalization by us1;'!g th~ foreign currencies 

and the accumulated capital frDll small companies. In this period, small 

companies were the leading sector of exports, because a large part of e::ports 

was the products frOll light and labour intensive industries. Large companies 

had grown up by using the spring-board of ...tlich small companies supplied. 

<2> Growth strategy and technologies 

The first half of 1960's was a very important period for the economic 

de· .. elopment of Japan. T:le Econa11ic Phn for Doubling the Income started in 1Q60. 

Japan took her place in the systerfood of developed countries by s:.gning Article 

B of IMF,the International Monetary rund, and by becomming a member of DECO in 

1qo4. Japan had also aade greater efforts for the liberalization of trade 

and capital transaction to accotl'IOdate to the request of foreign countries. At 

that time, one of main subjects for Japanese economy was how to improve her 

interna.ti anal competitiveness by the 111oderni zati on, the ration al i z.cit ion, 

innovaLons increasing productivity, etc •• As shown in Table 1,Japanese business 

managers made greater efforts to •odernize and to improve 

their companies and to introduce the rationalization 

the innovadon into their coapanies. 

the organization of 

of production and 

After the turning point, the growth pattern of Japanese economy changed from 
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Table 1 

Main paints mentioned by business managers in 100 large companies in 1961. 

A. Strengthening and planning of management 71 
1. office automation 13 
2. improving the general stuffs in planning, research, etc. 18 
3. introduction of a long-run planning 11 
4. planning of management 8 
5. improvm.ent of budget and cost control 8 
6. establishment of basi~ policy and integrated management 3 
7. rationalization and another merits of management improvement 15 

B. Modernization of the business organization 65 
8. establish clear-cut lines of authority and responsibility, and 

transfer them to more appropriate sectors 18 
9. systematizing of a board of executive directors and its 

functional strengthening 11 
10. making a divisional system 6 
11. strengthening of a self-supporting accounting system 3 
12. usage of the project system 5 
13. improvementof intersectional connnunication and co-operation 5 
14. establishment of the line - stuff organization 3 
15. another improvement of the orgdnizution 16 

C. Improvement and rationalization of the hwaan relations 34 
16. training of employees 11 
17. improvement of the human relations 8 
18. improvement of the labour management 3 
19. fairness and rationalization of the personnel management 3 
20. improvement of the relations between employers and employees 4 
21. improvement of communication 2 
22. others 3 

n. Rationalization of production and innovation 26 
23. research and development 7 
24. development of new products 3 
25. technological improvement/modernization/automation 5 
26. rationalization/productivity increase/cost decrease 4 
27. quality control 4 
28. others 3 

E. Marketing 14 
29. establishment of the marketing system 4 
30. strengthening/systematization/integration, of sells organization 3 
31. improvement and strengthening of the service network 3 
32. ar.other marketing strategies 4 

F. Total 270 

Source: Toyo keizai Shinro-sha, edited, Analysis of Japanese Management, 
pp.277 - 278, 1961, (Nippon Keiei no Kaimei) 
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the dual str-uctur-e of economic growth to the highly growinq industry <HGIJ 

approach. The HGI approach is to take such strategies that support the 

upbringing of highly grmnng industries and make the leading industries for 

econcmic growth among them. Such leading industries play a role of locomotive 

for the development of national economy and promote the growth of tallowing 

industries. In this period, many of HGis were heavy, •ass-production, and 

capital intensive , which were also large comp~nies. In Japan, the leading 

industries are al;.,ays the leading industries in e:~ports in the sa111e ti1111e. 

In the HGI approach, the relationship between large and small companies 

was reorganized to establish the integrated industrial groups in which the 

intr-a-indus':ry division of labour worked effectively by t:sing the sub--contr.:.ct 

system between t;oth sectors. For the de,;elopment of such ir.teqrated industrial 

groups, it is necessary to level continuously up their technologies not onlv in 

lar-.:;ie companies but also in sm.;ill related companies. Although the R ~ D capacity 

of the latter was very poor, its volition for learning new technology was 

re;narkabl'r' strong, because the competition for getting the sub-contract among 

small companies was very keen. For examples, a big automobil company has about 

200 - 400 of sub-contracting companies. and a big shipbuilding company has about 

100 200 of sub-contracting companies. The large companies have mainly 

introduced new technologies from foreign advanced countries and d<>11estically 

from universities and national R ~ D institutes, as seen in Figure 2. But the 

main channels of technology transfer from outside to small co111panies were, 

firstly the sub-contracting system with large comp~nies, secondly local 

government institutes, thirdly foreign countries, universities, and national 
( 2) 

instutes. 
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Fieure 2 ~:ain channels for introd:Jcing new tec~nolo~ies fror.i out:!Ue 
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(3J Growth pattern and technology transfer 

In the 1970's. main policies of the Ministry of International Trade and 

Industry centered on making the industrial structure more knowledge intensive. 

The sub-t:ontracting system also was reorganized in terms of not costs, 

submissiveness, quantity, but technological capacity, quality. The transfer of 

technology to small companies has been increased rapidly by their own efforts. 

Comming into the 1980's, the development fundamentals of Japanese economy 

have been changing from industrial proc~ssing and trade to the advancement of 

science ~ technology. This is not to say, of cause, that industrial processing 

and trade are unimportant in the 198(l·s, but to say that the ranl.:ing of 

importance was changed. There is now no almost any discrimination between large 
( 3) 

and small co.11panies in the innovative competition 

mechanism or 
innovative competition 

national development 
based on 

science & technology 

( 5) 

The internationalization of industrial organization is in rapid progress 

through the transfer of capital and technology, while domestically innovations 

are strengthening inter-industries or inter-sectors relations.Therefore, 

coresponding to these changes, the mechanism of technology transfer is 

reorganizing domestically anJ internationally to make it more efficiant and to 

diversify. 
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, 2. Technology transfer from abroad and its policies 

Cl> lndL1strialization and transfer policies 

The technology transfer from abroad into Japan has been increased with her 

economic growth as shown in Table ., .... It is important to notice here that 

Japanese economy has been able to i.1troduce almost useful technologies from 

abroad corresponding to each stage of industrialization and both the government 

and private sectors made greater efforts to introduce advanced foreign 

technologies by thinking of the innovation as a indispensable requirement for 

the econo.11i c devel op•11ent. 

In the 195(1' s. the develop1nent strategies were the industrialization 

centEred c·n hea"Yy and petrochemical industries and the modernization of Japanese 

economy. Japar.ese economy completed such basic or modern materials-supplying 

industries as steel and petrochemical industries by using the technology 

transfer from abroad in this period. Large quantities of new machines were also 

imprted to modernize the industrial structure. For these, main policies of the 

go1ernment were the policy guidance for the technology transfer to the company 

and the preferential allotmen~ of foreign currencies to the imports of required 
( 4) 

technologies and the tariff exemption to importing very important machineries. 

The policy guidance means that the stuff in charge of the Ministry holds a 

consultation with the co11pan·ies and induces to 111al<'.e the most useful and 

effective strategy for acco111plishing their purposes without any compelling 

power. The coincidence o+ both needs of the go-1ernment and the company can be 

able to mal:e steady progress in the same direction by using the policy guidance. 
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Table 2 Ja~n'• Technolo9ical Trade 

19 

Technological introduction I ntemational transaction • 

F. Y. 
in trchnol~cal trade 

·so 
'51 
'52 
'53 
•54 
'55 

'56 
'57 
'58 
'59 
'60 

'61 
'62 
'63 
'64 
'65 

'66 
'67 
'68 
'69 
'10 

'71 
'72 
'73 
'74 
'75 

'76 
'77 
'78 
'79 
·so 
'81 

Class A Class B Total keceipts Pavments. A/B 
A ·s 

' l..'"t>) 

(CastS > (Cases> <Cases> (in million Gn million 
dollor > dollor 1 

27 49 76 0.0 2.6 -
101 87 188 0.0 6. 7 -
142 110 ?.52 0. 0 9. 9 -
102 133 ;!35 0. l 13. 9 0. 7 
82 131 213 0. 4 15. 8 2. 5 
71 113 184 0. 2 20. 0 I. 0 

143 167 310 0.3 33. 3 0. 9 
118 136 254 0. 2 42. 6 0. 5 
90 152 242 0. 7 47. 8 I. 5 

153 225 378 0.8 61. 9 I. 3 
327 261 588 2.3 94. 9 2. 4 

320 281 601 3 113 2. 7 
328 429 757 7 114 6. I 
564 573 I. 137 7 136 5. I 
500 541 1, 041 15 156 9. 6 
472 486 958 17 166 10. 2 

601 552 I. 15:! 19 192 9. 9 
638 657 1. 29E 27 239 11. 3 

1, 061 683 I. 7-14 34 314 10. 8 
l, 15.; 475 I. 629 46 368 12. 5 
1. 330 438 1, 768 59 433 13. 6 

1. 546 461 2. 007 60 488 12. 3 
1. !l 16 487 2. -103 74 572 12.9 
1. 931 519 2. 450 88 715 12. 3 
l, 572 521 2. 0!13 113 718 15. 7 
I. 403 433 I. 836 161 712 22. 6 

l, 461 432 1. 893 173 846 20. 4 
1. 527. 387 I. 914 233 1. 027 22. 7 
l, 755 384 2. 139 274 I. 241 22. 1 
l, 700 416 2. 116 342 I. 260 27. 1 
1,860 282 2. 142 378 l, 439 26. 3 

2,076 - 2. 076 537 1. 711 31. 4 

Sources Bank of Japan 
*11 Figures in column A are the numbers of appointed 

technologies with payment over ¥ 100 million, 
*21 The governm~nt abandoned the distinction between 

Class A and elass D in December, 1980. 
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Althouqh Japanese economy had many kinds of technological needs in this time, 

she concentrated the transfer of technologies fro• abroad on few kinds of basic 

and most useful technologies, because of a serious shortage of resources 

including foreign currencies, high level of engineers, investment fund, required 

for the technology transfer. 

Japanese companies went abroad rather positively to buy the advanced 

techr.ologies than waiting the offer of them from foreign companies. The Japan 

Productivity Center <JPC> was established in 1955. JPC sent 454 teams, total 

4665 managers into U.S.A. in the period of 1955 - 1963, and sent also other 

teams into European countries for the trip of industrial inspection. These 

managers absorbed several kinds of informations related to new technologies, 

new management method, new marketing, etc., and after their return to Japan, 

they tried to apply them to their busine~ses. They joined these teams, 

naturally, by paying money from their companies. Japanese companies introduced 

new technologies from abroad through their positive access and the empirical 

study by paying their own money. The inspection abroad like this gave rise to 

the revolution in not only the technology, but also mandgement consciousness, 

the c.rganization of company toward the modernization of economy. 

In general, the transfer of technology depends upon the relationsh~p 

between needs <N> and resources <R> for it. Both <N> and <R> change from stage 

to stage corresponding to the economic ~rowth. For the introducing country, <N> 

is the technology wanted to introduce and <R> is the resources including 

required personel, money, the organization for its introduction, while for the 

supplying countr-,.., <N>' is the needs substituted for profits by supplying the 

technology and <R>' is the resources including the technology and necessities 

- 11 -



far its supply. The necessary condition for the success of technology transfer 

is to have the n_•sources being able to meet tile needs, <Rl = <Nl in the 

inti-educing country, <R>' = <Nl' in the supplying country. The sufficient 

condition is the harmonization between (N:Rl and <N:R>' relationships. 

(2) N:R relations in the transfer of technology 

In the 1960's, main needs for the technology transfer from abroad were 

technologies requested for the establishment of welfare state in a big drive 

ahead to the rapid internationalization of Japan. Japan introduced mainly 

the advanced technolc~ies for such maturing industries as textile, automobile, 

electric and electronics, to increa~e exports by improving her international 

competitiveness in this period. The Japanese economy made greater efforts to 

1~prove its productivity and to reduce costs by importing advanced technolog'es 

for mass-i>roduction and automation. 

As shown in Figure 3, the time of 1960's gave several kinds of terms 

ad·,;antageous to the mechanism of technology transfer from abroad to Japan. The 

N:R relationships of both countries, Japan and the country e:>porting technology, 

were ~asy to harmonize, because of favourable world circumstances with effective 

pulling and pushing factors for the technology transfer. In the period like this, 

social conditions are very important. Japan had a high level of infrastructure 

for technology transfer, such as education, R ~ D capacity, international 

commun~cation, effective patent system, et' •• Japan has been also relatively in 

political a~d social stability. Therefore, foreign direct investments into Japan 

in-:reased r-apidly in this period. Now, the number of foreign companies in J,;pan 

- 12 -
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is about 2.oc.:i. It should be mentioned that Japanese economy has been able to 

allocate 111ore resources than other countries to the econOlllic develop11ent and 

also to the technology transfer· from abroad, because Japdn is a country of the 

renunciation of war after the world war II. 

Govern~ent policies related to the technology transfer in this period 

centered on the liberal;~ation of trade and foreign invest11ent, and on the 

improve~ent of infrastructure for technology transfer. We were unnecessary to 

tal.e the policy guidance further and ab! e to depend upon the strategy of private 

sector. However, duplicated imports of the ~ame technology increased by the 

e':r:essive competition a111ong companies. 

The liberaliiation of trade and foreign investment promoted resaltantly the 

technology transfer from abroad into Japan. This does, however, not mean that 

tho? go,,ernir.ent did not take any direct policy for the technology transfer. It is 

important to add that the government attached the condition of public disclcsure 

of patents to big foreign investors who wanted to invest into very important 

industries for Japan, as seen in the case of the foreign direct investment into 

Japan by IBM. Indeed, it is also true that any foreign company is hard to invest 

if the regulation is too strict. The government also have increased the number 

of science attache in main Japanese embassies. In 1965, 8 science ~ttaches 

worke1.. in U.S.A., U.K, France, West Germany, U.S.S.R, Vienna. Now the government 

sends many science attaches to many important countries from view points of the 

transfer of science ~ technology. 
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<3> The diversification of tran::fer· ::hannels 

The develop11ent of transfer agents is very i,nportant in the process of 

tnadernization of the 11echanis11 of technology transfer. Generally speahng, the 

professional agent and the patent broker play c.n important part as the transfer 

agent in U.S.A. and Europear. countries. EspeciaPy in Japan, Sogo-shosha plays 

•ost i11por-tant role as an agent in the tec~.nology transfer, as shown in Figure 4. 

Although Figure 4 is a result of the questionnaire research in 1977, it seems to 

11e that Sogo-shosha played •ore important part in the 19oO's than it in the 

1970's. 

In Sogo-shosha, the technology transfer was dealt with by special stuffs 

belonged to the •achinery section in the early time. The number of such stuffs 

incr~dsed in each section dealing with technology - intensive i~dustries in the 

19oO's. In the 197C's, many Sogo-shoshcls established the division or the section 

of technology as thE professional organization dealing with the technolog'( 

transfer. Recently, Soqo-shoshas have been inputing their greater efforts on 

dealing Mith such new b~sinesses uf the high technologi~s as SLSI, bio-

technology, neM ceramics, opto-technologies, etc •• They ref armed their 

organizations to correspond to this movement. Main strdtegies of Sogo-shoshas on 

the high technoloqv are, 

a. strengthening the c~pacity of high technology section 

b. ~preach to the high technology industries 

c. establishing some new sections dealing with high technology 

d. est•blishing 50111@ affiliated companies related to high technologies 

e. capital particip•tior. into the ventur?. businesses 

- 15 -
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, 
f. organizing international networ~ of technology transfer 

g. technology transfer by pr0111oting foreign direct investments. 

In the 197o·s, the technological needs of Japan centered on the technologies 

useful for upbringing of new leading industries, the i111provement oi living 

quality of the people and environment, and restructuring of the industrial 

structure toward more knowledge - intensive one. But the interrelationships of 

N:R among countries have been competitive 11are and more after the oil - shock in 

1973, then the world economy went into a long tunnel of serious depression. It 

became uneasy to transfer new technologies frOlll abroad by only 1110ney especially 

in the industries with small technological gap. The number of cases of the 

cross-licensing contracts has been increased in the technology transfer. Japan 

reached the top levels in the world technological competition in many industries 

in this period. 

Main government policies were as follows, several kinds of international 

cooperations including the international promotion of the patent system, Patent 

Cooperation Treaty <lq70>, international R & D cooperation, establishment of the 

Japan Fund for international cultural exchange, and the improvement of the 

channels of technology transfer including the entire liberalization of the 

technology transfer from abroad (1972>, increasing the budget for study abroad, 

etc •• The technological policies of Japan moved its priority from the technology 

transfer to the R ~ D activity in this period. 

The introduction strategy of Japanese company was mainly to improve their 

development capacity of new products, therefore Japanese company bought 

positively new basic patents to develop their own new products by applyinq them, 

in this period. 

- 1? -
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• • > ' • • • c • • \ .... • 

In the 1980's. the technological needs of Japan are •ainly such technologies 

as to ma~e the auton011ous and gapless development of the people's living among 

regions, to brea~ the li•itation fr<lftl energy proble~s, to challenge the problems 

for the next generation. 

3. Development process of the mechanism of 

intra-national technology transfer 

<1> Modernization of the tnechanis• of technology transfer 

The transfer •echanism of Japan has been developed in company with the 

economic growth. The higher stage of economic growth requests a more advanced 

mechanism of technology transfer, while the new transfer mechanism is able to 

promote the economic growth. It aay be helpful tc call attention to the fact 

that the infrastructure for technology transfer, the transfer agent and the N:R 

relationship are the factors fundamental to the understanding of the development 

of transfer aechanism, as shown in Figure 5. 

In the 1950's, the Japanese economy was in the period of modernization and 

rationalization of existing industries and of introducing new industries from 

abroad, so that the governaent took the policies of technology transfer 

corresponding to the.. For the equipment and the supplies of infrastructure of 

technology transfer, the govern.ent established the Japan Information Center of 

Science ~ Technology and pro.ated the 1tavea1ent of industrial standardization and 

took some policies for the aodernization of infrastructure. 

Many business associations were established in this period, and they were 
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Figure 5. Development Process of the Transfer Mechanism in Japan 

--

1950's 1960's 1970's 

Infrastructure equipment and supplies leveling up of each systematization of 

of infrastructure infrastructure infrastructure 

Transfer agents upbringing of transfer diversification of building up as a 

agents transfer agents professional industry 

"' 
N:R. relationship modernization of organizing of systematization of 

N:R relationship N:R relationship N:R relationship 



very useful for t~e COl!lfllUnic~tion a110ng member co.1!panies and incidentally worked 

as the transfer agents. The Japan Productivity Center <JPC> was established to 

promote th(~ movement for productivity increase in 1955. The activities of JPC 

are as follows, <al.sending of inspection L study tea•s, and inviting foreign 

exparts and taKing their lectures, (b)_.organizing study courses or seminars, 

<cl.activities for llOdernization of the relations between efllPloyers and 

emplovees. Hany cOt11panies introduced such 110dern •anageflleOt technologies as 

industrial engineering, •arketing, top etc., through the 

participation in the .ave11ent for productivity increase. It 11Ust be reco~~i:ed 

here, of course, that these CQllPanies made greater efforts on the modernization 

and the rationalization of production technology together with management 

technology. 

In the N:R relationship of this period, technological needs beca~? pressing 

to almost all companies, although resources were in a severe shortage, 

especially, of money or capital. The government established the Nippon 

Development Bank for financing to the key industries in 1951, and some financing 

corporations for smaller enterprises in the early 1950's. Hain roles of the 

government were to cover the shortage an1 to promote the 1JoOdernization of N:R 

relationship. For these, the govern11ent invested to increase the equipment and 

the supplies of infrastructure and put the law in force for upbringing of the 

transfer agents and also il!lproved ihe government capacity of technology 

transfe. The local government has her several industrial institutes which are 

abl~ to transfer advanced technologies to companies in the region. these local 

government institutes have played an il!lportant role in the technology transfer 

to small companies. 
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<2> Industrial restructuring and transfer policies 

In the 1960's, Japanese economy was requested to be ~ne of main suppliers 

of manufactured products to the world market. So, Jdpan took the policies for 

restructuring of Japanese economy to accede to this demand. Several kinds of 

innovations called for new investments and the investments were accompanied 

with the transfer of technology in the long boom of the world economy. The 

leading industries of econ0111ic growth changed from small industries to big 

industries, frOll saall companies to large companies. The big companies 

integrated large nullber of small companies through the sub-,:ontracts, and 

brought up the cooperative companies from them by transfering their technologies. 

The infrastructure of technology transfer was leveled up by the establishing 

boom of new universities, ttie modernization of communication system and the 

building bOCMa of industrial parks, etc •• The number of transfer agents increased 

rapidly in the private sector. It must also be mentioned that the information 

industries were developed in this period, which were useful for both the 

diversification of transfer agents and the level-up of the infrastructure. 

A large nulllber of companies established the central R ~ D institutes and the 

workshops in which N and R could be directly organized. The sub-contracting 

system becaae a aain channel of technology transfer between large and small 

companies. Thus, the N:R relationship moved from the stage of modernization to 

the stage of organization building of <N:Rl+CN:Rl' links in this period. The 

demand for R, of course, increased largely and engineers in addition to the 

capital were insufficient for the technology transfer. 

The govern.ent accomodated to the insufficient R with increasing the 
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government loan and i11proving r5>ferencial tax system for 

moderni;ation and rationali=dtion. The government policies 

the pr090tion of 

centered especially 

on small companies in this period, for examples, made a guida~cing syste. for 

the aanagement ltOdernization~ the plan of action for .:>dernizing Sllall 

industries from points of.view of production, exports, •anufacturing plant, 

technologies, marketing, labour problems, etc., and activities for the factory (6) 
diagnosis. To support t~e enforcement of the government policies, Japan Center 

for Smaller Enterprises (1962> and Smaller Enterprise Pr0110tion Corporation 

<196?> were €stablished. The policy measures were mainly Sd follows, 

a. consul tat ion 

b. guidancing 

c. training 

cL information 

e. financing 

f. tax policy 

g. others. 

<3> The knowledge intensive economy by using the technoloc;y transfer 

In the 1970's, the growth strategy of Japan 
( 7) 

selected to increase the 

knowledge intensity of the economic structure. Technological needs <N> changed 

from the technologies requiring large scale, mass-production to the needs for 

higher quality, new function, small quantity but various kinds,etc.. In this 

period, even small companies had to introduce new technologies including 

electronics, new materials, industrial robots, another high technologies. to 
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Table J In!orma ~ion Sources of Company in Technology Transfer 

scale of company by canitlil 
inrormation source ( 10bi ln 10-lOObiln 100-300biln ) 3(Ullbi l n 

l. b~siness contacts 19 (12.7> 86 (16.ll 16 <16.7) 10 (13.3> 

2. oatl!!nt i nfor111.at; ,... .. 22 < 14. Bl 78 ( 14. bl 16 (16. 7l 9 (12.0l 
3. concerned companies 17 <11.41 69 ( 12. 9) 14 <14.6) 9 (12.0l 
4. special/business journals 25 ( 16. 8) 48 (9.0) 10 (10.4) 10 (13.3) 
5. SOQo-Shosha I 14 (9.4) 60 <11. 3l 9 (9. 4) B <l0.7l 

it~'iter come•'!li H b (4. 0) 37 (6.9) 11 <11.5> b <8. (I) 
7. ofiicial R ~ D organizations 5 (3. 3) 35 (6,6) 4 (4. 2> 7 (9,3) 
9. journals of scientific associations 7 (4. 7) 26 (4.9) 3 <3. l l 7 (q, 3) 
9. fair• 10 (6. 7) 19 <3.6) 2 <2. 1l 2 <2. 7.) 
lO. cat al OQU• 10 Cb. 7l 12 (2~ 3> l (1.(1) 0 (0) 

l l • newwspapers 4 (2. 7) 15 <2.8) 0 (0) 1 ( l. 3l 
12. don1estic infor~ation services 4 <2. 7) 12 <2.3) 1 ( 1. 0) 0 <Ol 
13. overseas information services 0 <O> 7 <1.3) 7 (7.3> 1 ( 1. 3) 
14. others 2 (1.3> q (1.71 1 < l. Ol 3 (4.0l 
15. private contacts 3 <2.0l 11 (2.0) 0 (0) 0 (0) 

16. technological consultants l (0.8) q <1.71 1 < l. Ol 2 <2. 7) -17. toto1~ 149 ( l(l(l'l.) 533 ( 100%> 96 ( 100%) 75 ( l (1(1%) 

Sources JITTA, see Fig 4 

• 

tot.l 'l. 

1~1 15.4 
125 14.6 
109 12.R 
93 10.q 
91 10.7 
60 7. (I 
51 6. (I 
43 5. (I 
33 3.q 

23 2.7 
20 2.3 
17 2. (I 

15 1.8 
15 l. 8 
14 1. 6 

13 l. 5 
85'.3 1 (1(1/, 

_J 



swi• with the strea• of technological advancement. The sub-contract became to 

attach 111<>re importance to the technological capacity rather than capital and 

cost. The technological COllpetition among companies was very keen in the long 

world - wide depression like this period. 

The information channels for technology transfer have been diversified. But 

the information sources are different ~etween large and small companies, as seen 

in Table 3. Main infor•ation sources are business contacts, patent inforaation, 

concerned companies, special I business journals and Sogo-shosha. However, large 

companies make relatively 110re % of official R ~ D organizations, journals of 

scientific associations, syster companies, while small companies have higher % 

in industrial fairs, catalogues, private contacts. The reason for this that the 

smaller the scale of company is, the stronger the personal character is, and the 

larger the scale of Coaljlany is, the stronger the organizational character is, in 

the communication. 

The transfer of technology is very hard if there is no confor~ity of 

conditions or require•ents between the licenser and licensee. The introducers 

thin~ of following factors as important reasons of introducing technology, as 

shown in Figure 6, <a>.supplement to own technology, (bl.to evade patent dispute 

<cl.enlargement of new business, <d>.economies of R ~ D investment. While the 

licensers think of following factors as important reasons of licensing 

technology, as shown in Figure 7, (al.to increase business reciepts, <b>.request 

from others, <c>.to evade patent dispute, <d>.to be useful for the prosperity of 

our industry I diffusion of our new products. 
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Fit:ure 6 

reason Reasons of Introducing Technology 

1 supplement to own technoloqy 3o.s 'l. 

2 evation of dispute 

3 enl•rgement of own business total 200 companies (100%) 

4 economies of R & D investment 'l. 
• 1. o1 total 

N 5 speed up of R & D 
V\ 'l. 

6 Joint R & D, cross-licensing 
information exchange I. 

7 findinq out of technoloq1cal 
movement i. 

8 request from the related 
companies 

9 
getting a chance to have 

international business 

10 training of engineers 
·~ < x > 
0 5 10 15 20 25 30 35 40 

Sources JITfA, ~ee Flgure 4 



reason 

1 increased business reciepts 

2 request from the others 

3 ev•tion of ~ispute 

4 prosperity of our industry I 
diffusion of new products 

N 5 promotion of exports 

°' 
1 6 i nadequecy of own production 

7 incentive to researchers 

8 image-up of the company 

9 improving business relations 

10 strenqthen technological 
monopoly 

• 

Figure 7 

Reasons of Giving Technology 

33.1 'Y. 

7. 

total 124 companies (100~) 
Y. 

• r. of total 
12. q 'Y. 

12.9 Y. -8. 1 'l. 

2. 4 I. 

1. 6 'l. 

'l. 

'l. 

~""""I ( I/ ': 
• /1 ' 

0 5 10 15 20 25 30 35· 40 45 
Source, JITTA, eee Figure 4 
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The svste11atization of 11anv related infrastractures of the technology 

transfer has been pro1110ted by i1Aproving the infor11atio~ networks, for ey.amples, 

the project of NIST <National Information System of Science~ Technology>, Japan 

Patent Information Center <197!>, and by establishing Tsukuba Park of Science L 

Technology, etc •• Transfer agents also have been established as a professonal 

industry. All local governments employed some authorized senior engineers as the 

part-time technological advisers to smaller enterprises. The number of 

consulting companie~ has also been incleased rapidly. This period w~s c:leady 

characterized by the systematization of N:R relationship. 

relationships among related sectors has been strengthened 

mobility of scientists and engineers among sectors, 

The linking of N:R 

by increasing the 

joint researches, 

information exchange, joint projects among the government, university, and 

irdustry,etc •• 

It seems to me that the government did not have almost any clear policy 

concept of the technology transfer until the oiginning of the 1970's. Such 

policy was launched upon the small enterprises. In this period, the government 

gave more care to make an effective policy system by integrating verious fields 

of related policies, for examples, economic policies related to t~e technology 

transfer, the information policy, guidancing and training policies, and the 

infrastructural policy, etc., as shown in Table 4. The linking of R L D 

activities and the technology transfer was also mentioned in making the more 

effective policy system. Such policies of technology transfer in Table 4 were 

enforced mainly to improve the technological capacity of the small companies 

in the 1970's. 
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rable 4. Poli~y ~eaeuree of Government for rechnolory ?ran~fer 

Technical 1ulda11ca at job alt• (1u~1ldy to technical 1uldanca fac111t111 and I
T•chnlcal auldanc• by natlnnal and public ••p•rl••ht and reaearch ln1tltutea 

(aub1ldy to technical auldanc• facllltl••) 

Culdanca and ~~~~~~~~~~~~~~--1 auldanc• operation) 
tralnlna pollcl•• Lona·t•r• tralnlna of technical trainer• 

Aid for tralnlna of aucc•••ora of technoloay (b111d on th• lnduatrl•l 
Proaotlon Lav for Traditional Artcrafta Jnduatry) 

-· ~rralnln1 or •naln••r• (1ub1ldy to •n1ln1ar1• tralnln1) 

~
paclal .. 11uraa for promotion of •od•rnlaatlon and 1tructural l•prova .. nt 

Plnanclna and oan 1y1t•• for aqulp .. nt •od•rnlaatlon fund• 

--{

public pollcla referential traataant for fund• for pollution prevention, ate. 
!conotalc Id for acqul11tion of ov1r1aa1 p1t1nt1 (•••ll bu1l~111) 

pollcl•• --op•clal dapr1cl1tlon 1y1t .. 
Tix oltcial Tariff-fr•• !•port of new technolo9y 

P Tariff ••••ptlon for article• required for 1cl1ntlflc r1111rch 
peclal deduction 1y1t•• for lacOlla 1ccru•d to tacbnoloay •aport 

Dlaiaainatlon of~lnforaatlon c•ntra projacta for for•lan and domaetlc aclantlflc technolo~y and pat1nt1 
r-"tichnlcal knovlada• L___Oe•lan of aod•l factor!•• 

-l 
Introduction of lnvantlon1 and nav ld1a1 

lnfor1Ut I.on pollcl•• -rLactur• cl••••• for tha dl111alnatlon of raaulta of technical davelop .. nt 
Dl••••lnatlon of (1ub11dy to r11aarch and devalop .. nt) 
riaaarch raaultl Pra11ntatlon .. atln1 for technical l•prov•••nt ra11arch ra1ult1 

(aubaldy to technical l•prove .. nt) 
~~Proaotlon of utlll11tlon of atate•ovnad patantl 

l
rurtharanc• of t•chnolo1y•ab1orbln1 capacity 
Fo1t1rln1 of 1clantlflc, technical and tachnolo1y Innovation •lndad par1on1 

(Science an' Tachnolo9y Weak) 
Foundatlonai ro1tarln1 ol tran1far a1ant1 (auldanca of union• and lndu1trl11 or1anl11tlon1) 
pollclai ·1Con1olldatlon and c091platlon or adaln11cr1tlon ralatlna to patent• 

Source 1 

Fo~terlna of lnforaatlon lnduatry 
Con1Dlld1tlon of Hatlonal lnforwatlon Sy1t•• on Science and TachnoloaY (HIST) 
Proaotlon of lnduatrlal atandardl11tlon and atandardl1atlon project• 
Flaxlbl• raaponaa of education 1y1t••• 

M.Saito,"rechnology rranefer Policies of Japdn",AeiAn Productivity 
organization technology Tr~nsfer in Some Asian Countries, 1979, 

• 
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4. Toward 11<>re appropriate •echanis• of ~echnology transfer 

It is surely the fact that Japan has been able to develop her national 

econOllly by using the technology transfer from abroad. The technology transfer 

frOll abroad in Japan could have an efficient linkage effect from time to tiae 

and fra. industry to industry, for examples, from heavy L chemical, materials-

supplying industries and their technologies in the 1950's, to new processing, 

mass-production technologies in the 1960's, and to the technologies for 

increasing value added and for improving quality, 11Uniter and accurater 

proces~ing technologies in the 1970's. 

In the 1950's, Japan had the very low par-capita income almost same as less 

developed countries and unstable national economy. Japanese people had to work 

hard to craNl up frOC11 the near subsistence level and had to save large parts 

out of their inc01tes to import requested natural resources and new technologies. 

This p~iod •ight be 110st important for Japanese econOG1y frot1 viewpoint of the 

develop11ent strategy, because the fundamentals for national development were 

builded on severer conditions than any later period's. After all, main direct 

actors in the technology transfer· are private enterprises~ and the govern•ent 

policy is only to pra.ote it. Private enterprises put their greater efforts on 

the technology transfer to alive in keen domestic and international competitions. 

!n any time, zealous and effective activities of private sectors are necessary 

to be successful in the technology transfer. 

After the NCrld war II, several kinds of restrictions to the soci'l 5ystem 
were 

re•oved, and the incentive to innovations and the mobility of resources f~r the 

technol~y transfer <R> also increased rapidly. I think that the big ob5tacle 

- 29 -

l 



to technology transfer is the shortage of, not <R> but rather the zeal and <Nl 

in the long run. It is true that several sides of social reforltS Nere useful to 

pr04110te the •odernization of technology transfer 11echanisa after the NOrld war 

II. Anyway, the i•pedi11ents to the incentive are irrational restrictions in the t 

~ocial system and a hopeless situation to the people. Further, I would suggeste 

that a problem is to depend too lllUCh upon the administrative techniques and aids 

of the government, and the vitality of enterprise or the entrepreneurship is 

greatly important for the development of technolcgy transfer. 

It is also important to notice that Japan has experienced such problems in 

the technology transfer, as pollutions, the transfer inappropriate 

technologies, technological monopoly and technological deoendence. In order to 

resolve these proble.s, Japan has been excerting all possible efforts including 

the iinprovement of assesSftlent capacity of technology, making preventive laws to 

those problems, research and development of preventive technologies, and 

increasing R ~ D capacity, etc •• 

In the 1980's, new policies toward more appropriate mechanis. of technology 

transfer have been trying by using the reginal realloLation Of }i&D resources, 

vitalizing creative R & D capacity, the concerted attack to big R & D subjects 

among the government, companies and academic society, refor•ing the R ~ D 

organizations, etc., 
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