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1．　1NTRODUCTl0N

Today．the irnpacts of science and techno．ogy extend

aIl areas like economy′industry．education′　defense′

macy．　Government j nvoJvement j n the research and

（R＆D）is becoming active more and more′　and the areas

ernment sustain the R＆D activities are expanding．　Of

themes and contents of science and technology change

Correspondingly′　the roJe of governmentin the R＆D of

technology is a L so subJect to change with the times．

Stand it′　j ust looking back only the last twenty yearS

0Ver aImost

and dipIo－

development

Where gov－

CaUSe′　the

With time．

SCience and

To under－

is enough．

ln the1970s to the1980S′　a t though signs of the re．axation of

the Cold War appeared，　the world was st＝l in the midst of the

CoJd War strUCt，ure．　And′　　national science and technology pr0－

grams were placed at high priority positions in each country as

One Of the basic policies for maintaining nationaI prestige，

Securi ty′　and prog ress in indust rial development．　Therefore′

each country has made efforts to promote science and technoIogy

PrOgramS With a view to enhance her own technology capability′

although she has had many probIems to be solved urgentIy．　Today′

the essentiaJ meanin9　0f national science and technoJogy programS

in each country is stilJ preserved′　however′　there are ernerging

needs to find some new approaches and to establish ruIes for

progress in the national science and technoJogy PrOgramS With the

demise of the Cold War structure．　Changesin the domestic socie－

ties also require the establishment of new approaches for nation－

aI science and technology prog rarns．　Recent OECD’s initiative

concerning the development of internationa t criteria for nation－

al R＆D subsidies to private industry’s R＆D activities．　rising

concern over aging popuJation．　and increasing COncernS about

global environment as reflectedin the Brazil summit are only few

examPIes of such changes．

Irrespective of its apparent increasing importance of g0Vernment

involvement in science and technoIogy．such involvement has been

Of ten viewed as having negative influences on f ree and fai r

market competition and the development of sound market economies．

Behind this criticism′　there has been a growing be＝ef that

eff j cient market economies are the only alternatives under the

Si tuation of the co H apse of Communism in the former Soviet

Union．ln addition′　grOWing concerns about global problems　＝ke

environmenta L demolition and population explosion have also

Called for new approaches to nationat science and technology

PrOgramS．　Under these circumstances′　a neW Vision of nationa（
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science and technoJogy programs based on the unified effortsJike

a collaboration among government′industry and academia has begun

to attract more attention from researchers and policy makers．

Such efforts′　however′　may bring about some controversies．　For

example′　the poIitical conf Fict over the opening of the Japanese

telecommunications industry under the pressure of the”Super　301”

provision of the1988　Trade Act in the United States entaiIs such

concern of where the boundary between government R＆D activity and

commerciaJ activities lies．　Creating a new framework for inter－

national research cooperation rnust also deal with this boundary

issue between governmental activity and market competition　（Ref．

1）．

ln order to properly deal with the current problems related to

science and technology policy as described above，itis rnandatory

to have clear understanding of the history and current status of

national science and technology programs before proceeding to the

analyses of the specific issues．

Here′let．s review briefly the structure of science and technol－

ogy promotions in Japan．　Because of the scarcity of natural

resources′Japan has been adopting a policy of paying much atten－

tion to deveIop technology since the Meiji Restoration．　Nation－

buiIding on the basis of science and technology has been the

central gOal．and the goal has been pursued by each sector in the

society with the c0日aboration of government．industry and acade一

mia．Economic′　POlitical and social systems have been integrated

toward the estabJishment of its ownindigenous technology system．

The developments of heavy industry′　Chemical industry′　electron－

ics industry were accelerated by the use of the basic technoJ0－

gies transferred from the　〕nited States and European countries．

and the technology bases accumuJated through these efforts caused

today’s advancement of the industries such as information and

biotechnology indust ries′　etc．　　Many high車teCh products have

become to support our dailyJife．　For instance．Japanese peopJe

now enj oy the services of geometeorological′　broadcasting and

communications sateJIites′　Which are a typical outcorne of nation－

aI science and technology programs．　ln sum′　Japan has been able

to buiId various technoJogy bases and obtained today’s prosperity

by promoting the R＆D of science and technology in national scaJe

with the adaptation of sociaJ needs to internationaJ environment

in each era．

To define the problems and to clarify the historical necessities
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of national prog rams progressed under a complex of economic′

POJit j cal and Social systems．　we need a muJti－d jscipIinary aP－

PrOaCh that covers related discipH nes such as economics，　POli－

tics．sociology′　natural sciences and engineering．　PreIiminary

deveJopment of such muJt巨discipJ j nary approaches to bu＝d theo－

retical frameworks for this type of problems have been pLroposed

in several concepts such as　”system politics’．（Ref．2）′　WalIer－

Stein．S’’worJd systern analysis”（Ref．3）′　etc．′　eVen though none

Of them have sti H reached the stage Of containing science and

technology probJems in that domain expIicitly．　By understanding

nationaJ science and techno Z ogy problem as a multi－discipJinary

probIem′　We begin ou r study with a review of the science and

technology system in Japan and then identify the characteristics

of national science and technology programs by adopting the sys－

tems approach backed up with historical and empirical approaches．

More specifically′　We WiIl look into national R＆D organizations

as core promoters of national science and technology programs and

some typical cases of the programS．by making the most of statis－

tica E approaches to c F arify the dynamic behavior of these pro一

grams．　The purpose of this endea＞Or is to find some general

tendencies and laws go＞erning the science and technoJogy activi－

ties and to present them as a ciue to estab＝sh a guideline of

the future national R＆D programs．　ln addition．　systematic con－

siderations through this study will effectively work to extract

essential subjectsimmanentin the process of nationaJ R＆D activ－

i ti es．

The next chapter′　i．e．　chapter two presents a brief discussion

about framework of the analysis．　where the terri tory of this

Study will be clarified．　And also the basic architecture of this

research will be described．　The framework to be presented here

is essentiaIly to intend to specify the general territory and

di rection of the resea rch．　Mo re rigo rous f ramewo rk and i ts

detaiIs wi H be discussed and set as complete forrn in the later

stage when we wilI anaiyze each specific problem．

ln chapter three′　the cu r rent activi ties of national research

organizations as implementers of national science and technoIogy

programs wiIl be anaIyzed to identi fy the areas of essential

probIems common in particular national science and technoIogy

programs．　Because it was conj ectured that the understandin9　0f

the realities of national research insti tutes and research inst十

七utes of public corporations will help figure out basic charac－

teristics in national science and technology programs．　We will

first review the historical outlookin the developmentin science

胃　3　－



and technology infrastructure incIuding the establishment of

national research institutes and research institutes of public

COrPOrations after World War ll Then′　based on a questionnaire

SurVey and interviews′　Current feature of these national research

Organizations wi t t be anatyzed．

In chapter four．　a case study of a typical nationaJ science and

technology program′　i．e．　space program wiII be presented．　where

We StreSS an important　∂SPeCt Of national program PrOblems．that

is the cooperati＞e aCtivity among three sectors：　government′

industry and academia beyond the t radi tional theories of the

COOPeration between two sectorslikeindustry－academia or g0Vern一

ment－industry．

Finaliy in chapter five′　the results of the research as the first

phaSe is summarized．
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2．　　FRAMEWORK OF ANALYSIS

2．1　　Definition of Problem

Science and technoJogy today affect eVery aSPectS Of national

Jiving．　And also′it is inseparable from such major national

poIicy areas as not OnIy economy．industry．education and securi－

ty but，aJso poJitics and foreign relations．　AJthough the infIu－

ences of science and technology are diversified．　the science and

techn0logy can be c E assified according to the content and degree

Of government involvement into three maj or categories as fo flows：

a．Science and technoJogyindispensable for the nation

b．Science and t：eChnoIog〉／neCeSSary for the basis of the

production inindustries

C．Science and technology necessary to maintain the

Stationary and stableliving of a civiJized nation

The science and technoJogy indispensable for the nation consist

Of the most advanced technologies that contribute to raise na－

tional p restige′　the speci fic technologies that have di rect

imp Fications for national security′　and the technologies of which

the neglection will hamper the national interest in the future．

R＆D of the above technologies usually need specific organizations

to be in charge．　Nuclear power and space technologies are typ巨

cal examples of the technoIogiesin this category．

Science and technoIogy for the basis of the production in indus－

tries refer to the technoIogies that need such a large amOunt Of

money to build up as to make it unbearabIe by private fi rms

only．　We cannot depend on the market mechanisms for the deveIop一

ment of these kinds of technologies．　Therefore．it is necessary

to give a certain government assistance for the development of

SUCh t：eChnologies．　The problerns related to these technologies

have been discussed within the industriaI policy．and recentJy．

the specific poJicy area is being formed as industrial science

and technology POIicy．

Science and technology necessary to maintain the stationary and

Stable livin9　0f a civilized nation are related to basic infra－

StruCtureS′l．e．fundamental systems of the stabIe suppIy of

foods′　housing′　medicaI services．　transportation′　and energy．

Basic R＆D of these technoiogies are carried out by not only

national organizations but also public corporations enthusiasti－
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cally．

Any modern science and technology invoIved by government can be

cIassified into above three kinds of techn0logies．　ln order t：O

bring up each of such R＆D of science and technology′　it is a

prerequisite to establish some common fundarnental infrastruc－

tures′　and then specific measures wilJ be deveIoped welJ for each

program．ln order to clarify the scope of nationaI science and

techn0logy programs and reIated probIems to be discussed here′　We

propose a conceptual model as shownin Figure　2．1．

［National SCience and Technology Progran］

［Social Environment］

Sti血ulus Factors

金
目
い
U

System Structure

＼
＼

一
㌧
田

、

＼
＼

［SoCiety］

◇　outCOⅢeS

Fig．2．1　A Conceptual Model of Dynamic System of

National Science and Technology

Jn Figure　2．1′’’stimulus factors”in”social environment’’work

effectively to create a certainl’national science and technoIogy

program′H which brings forth a”system structure’’consisting of

Iaws，　aCtS and institutions for the implementation of the pro－
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gram．　The systern structure will then produce output or”out－

comes一一into our society that will in turn have impacts on the

”social environment．H HResources′‖　L e．　human resources and

funds w＝l be input to the system structure t，O fulf＝l its func－

tion well The output of one program couId be an input for the

foIIowing programs．　ln this fashion′　the impIementation of na－

tional science and technology programs and the evolution of our

society take an interactive process forming a spiral．

lt is widely known that the military－industrial complex has been

exerting certain IeveI of cont ributions to the development of

OutStanding national science and technology programs in the

Uni ted States．　f t is natu ral to suppose that Japan has had

certain equivalents to such miIitary－industrial compIex in the

U．S．　What are the equivalentsin Japan then？　　Trying to answer

to this question forms one of the motives for our study．　lf we

look at the formation stage of national programs in Japan．　a

typical pattern is found that either the government agencies

decide the research themes on their own judgement or government

agencies support the university researchers who foIlow the ad－

Vanced techno．ogies abroad and the industry’s researchers who

have some bright themesin primitive stages．lt can be said that

the network composed of government agencies′　university research－

ers．and industry forms the JapanTs equivalents of the US mili－

tary－industrial complex．　As one of important members among such

network．national research institutes have been established under

the ministries and agencies．　ln fact．in creating and promoting

the national prog rams′　SOme cOUnCil and committee were estab一

日shed in government agencies′　and the members of the councils

and committees which consist of the ones from the acadernia and

industry were played important roIe．　We must also not overlook

the importance of the opinions of general people which were re－

fIected into mass media and partIy the opinions through poIitical

parties．　Therefore′　We Will define all these determinants or

factors influencing nationaI science and technoIogy programS aS

Stimulus factors′　from the point of view of macrolevel approach．

For the science and technoIogy indispensable for the nation′　the

environment surrounding the nation including the international

tensions wi H form the stimulus factors′　Which wiJl in turn have

Critical impacts on the system structure．　When the effectS Of

the stimulus factors will become too big for the system structure

to perform the functions and beyond a thresholdlevet，eVentUalIy

the structure wi H be changed and adapted to the new situation．
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For the science and technology necessary for the basis of the

PrOduction in indust ries′　the sales and t rade status of the

industryin domestic and foreign markets w＝l forrn major stimuIus

factors．　And they will bring about the issues of balancing

between the protection of domestic industries and the market

Iiberalization．　Jn other words′　the balance between the concerns

for domestic and foreign factors becornes one of the most criticaJ

determinants．

The science and technology related to basic inf rast ructu res

necessary to maintain the stationary and stabIe，iving wi H cause

such issues as the promotion of public enterprises to provide

better services and the ways to support and controI such serv－

ices．　And also，One Of important factors comes from the physical

changesin the nation and people themselves．such as the increase

of aging population′　etc．

NationaI science and technoIogy programs driven by the stimulus

factors deal with and soJve the problems related to the needs

from the government．　Endustry and people′　reSPeCtive L y．　When the

design and implementation of such programs are weJI performed′

these w日日　produce the benefits leading into prosperity′　eVOIu－

tion and more comfortable people－s dailylife，reSPeCtively．

0n the other hand．national science and technoIogy programs have

a two dimensional structure：One dimension consists of problems

related to the coherence among the nationaI technology′　the

industriaJ technology and the technology for peopIe’s life′　and

another d rmension consists of the prob t ems related to a Ii fe

cycIe of science and technology′i．e．the stimulus factors brewed

from social envi ronment′　the system st ructu re f rom national

science and technology programs and the outcomes．　ln order to

take a broad view over the whole system containing above area．

this study will focus on the characterization of stimulus fac－

tors．　the system structure and outcomeS．　ln other words．　this

problern is understood as a kind of systems identification of

social structure．　Figure　2．1is the very visualization of this

research framework as a conceptuaJ model．

2．2．　　Procedure of Analysis

OnCe the characterization of the’’dynamic system of national

SCience and technology、activities”shownin Fig・2・lis obtained

and a model is developed′　We Will be able to get some valuable
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information for forecasting a response of the system．i．e．the

infJuences to socjety．　And also during the process of theidenq

tification′　We Can find someimportant rnatters for future policy

making．　From the point of view that this studyis a typo of sys－

tems identification of a time variant sociaI system related to

science and technoIogy activities′　We Will proceed our discussion

withlaying stress on the foIIowing subJects：

（1）To extract dominant events in the history of nationa．

programs and to grasp majorinfluence factorsin the R＆D

process with their historical backgrounds．

（2）To perform questionnaire survey andinterviews on alI

national R＆D organizations．　After that to diagnose the

nationaI systems through a statistical approach．

（3）To perform case studies of typical national prograrns′　and

to understand a system structure of the nationaI programs．

We will accumulate the knowledge from each analysis of the speci－

fied itemS and then t ry to draw some impliCations for future

POlicy making．

ln next chapter′　We Will begin with the discussion on the current

activities of national R＆D institutes′　based on a questionnaire

survey′　tO SerVe aS generaI background for the foIIowingindivid－

ual analyses．　We wilI then present a case study on space pr0－

gram to understand a cooperative pattern arnong government．indus－

try and academia through the national program．
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3． CURRENT ACTIVITIES OF NATJONAL R＆DINSTド「UTES

AS CORE PROMOTERS OF NATIONAL PROGRAMS

This chapter discusses current activities of national R＆D insti－

tutes as core promoters of national programs．　Before this dis－

CuSSion．we wiIl review a brief history of science and techn0logy

SyStem after World War JI to have a general background of basic

issues related to the nationaJ organizations′i．e．answering the

fundamental quest j ons as follows：

．How have the system structure changed over time correspond－

ing to domestic and internationaJ environments′　ParticuIarly

in terms of the role of government　（law．institutions′

organizations′　etc．）？

．What kinds of themes and subj ects have been adopted as

national programs？

After that．　we will analyze the current activities of nationaJ

R＆D institutes，Which is equivalent to answer the question：

．How have the national and pub＝c research organizations

acted and been managed in reality asimplementers of na

tional science and technology programs？

Clarifying the historical events in the science and technology

activities wiII serve as a basis for the following analysis of

national organization’s activities′　and a E so for the micro IeveJ

analysis of each individual program．

3．1　　Brief History after WorId War JI

The modern indust ries in Japan have started since the Meiji

Restoration．　The development of theindustries has been acceler－

ated owing to governmental involvement in the technology imports

from Western developed countrieS′　and aIso government promoted

the science and technoJogy activities．　During the period between

theIate Meiji and the Taisho eras′　teXtiIe．mining and puIp were

the major industries．　Turning to the earIy Showa era．military

and steeI industries came to assume larger magnitude．and The

Korean War drove and activated Japanese economy．　and textile′

steeI and coal industries became largest industries．　Entering

the high rate of growth period from1955．　the focus moved to

eIectric appliance and automobileindustries．　During these peri－

－10　－



ods．cor、reSPOndingly national and public research organizations

expanded their activities and had animportant roJe for develop－

ing generic technoIogies forindustries（Ref．4）．　The center of

these activities of national organizationsis changing with time．

In earJy days．it was toimpJement tests and to estabIish basic

industrial standardization．　ln recent years．it shifted to

consultation of industrial problems and coordination of high－

technoJogy R＆D aTnOngindustryTs R＆D organizations（Ref．5）．

NowIet．s review the history of restruCtUring of national science

and technoJogy R＆D systems aft：er WorJd Warll Table　3．1shows a

brief history of national science and techno L ogy R＆D systems

（Refs．6－9）．

With the ending of World War Il in1945，　the old system struc－

tures were dissolved and Japan turned to the path for non milita－

rJSm．　The fundamenta f institutions that had been built during

the wa r period revived in the postwar yea rs wi th some sho r t

intervals．　For example′　the Agency for TechnologiCal Advancement

（Gij utsuin）′　Which had been established fo r R＆D of mili ta ry

technoIogy in1942．was dissolved in1945　and came to be revived

as Agency of lndust riaJ Science and Technology　（AIST；Kogyo

Gijutsuin）in1948．　Presently′　it beIongs to the Ministry of

lnternational Trade and lndustry（MITI）．

ln1948′　the Science Council of Japan（Nihon Gakujutsu Kaigi）was

opened．　Originally，　the insti tution had been established as

Japan Society fo r the Promotion of Science　（Nihon Gakuj utsu

Shinkokai）in　1932．　which contributed much to the expansion of

the budget related to science and technology．　The budget started

in1939　as Research Grant Program continue to exist until today．

even though it is now called Grant－in－Aid for Scientific Re－

search．

The system structures after WorId War ll have their roots on the

arrangements in the middle of the war and were constructed with

SOme mOdificationin American fashion．　The year1949　was marked

by economic recession due to the Dodge Line which enforced the

exchange rate to　360　yen per US doHar．　The Korean War brought a

SPeCial boom and the production growth in Japan．　In May1950′

the Foreign lnvestment Law was promulgated and it boosted the

technology irnports．　The loans from the World Bank activated the

investment′　eSPecialIy in iron and steel sectors．　The year l956

Witnessed the estabIishment of the Science and TechnoIogy AgenCy

－11－



（STA）．　A great deaI of technoJogicalintroductions had been made

in the1960s and the popuIarity of science and engineering disci－

Plinesincreased among high sChooI students and their parents．

In order t°　deaJ with the energy problem．　the Electric Power

Source Developrnent Law was introduced in1952′　and the1955

legislation of the Law on the ProvisionaI Measures for the Ra－

tionalization of Coal and Mining lndustries prompted the switch

from coaI to oiI as main power source．

ln1960′　Japan faced a international change with the revision of

the Japan－United States Security Treaty．　And in1964．the tran－

sition of Japan to the lMF clause　8　country and GATT clause H

country．　Based on this new soiJ．sc j ence and technoiogy ventured

into new′large－SCale programs such as nuclear and space develop一

ment to catch up with the advanced technologies in Western lead－

ing countries．

The foundations for nuclear and space programs were solidly laid

during the period of the1960s and were completed by the ear L y

1970S．　As such′　the1970s were devoted to research on new mate－

rial′　bioteChnoIogy．　and microelectronics．　A renewed attention

for the util j zation of human resources based on the collaborat：ion

among government．industry and academia was proposed to promote

new research fields．　This was clea rly reflected in the　6th

recommendation by the Council for Science and Technology in1977

in terrns of Hstrengthening the organic ties among government．

academia and the pubIic．r’

ln1981．　two Jeading agenCies′　M t TJ and STA．　each announced

ambitious schenes．　　MITI created the　’’Research and De＞elopment

Proj ect of Basic Technologies for Future lndustries’r and STA

created r’ExpIoratory Research for Advanced TechnoIogies（ERATO）．H

The ll th recomrnendation of the Council for Science and Technology

in November．1984　ernphasized the coordinating roJe of the govern－

nent agencies．Jn1985′　the Law for the Facilitation of Research

in Fundamental Technoiogies was enacted to establish the Japan

Key Technology Center．　ln order to reform universities．　then．

the University CouncjJ was set upin1987．　The CouncH suggested

the creation of the Graduate University for Advanced Studies and

the Advanced lnstitutes of Science and TeChno L ogy．

Now when we turn our eyes from the institutions to technologies

（TabIe　3．2）′　We find that the national programs untiI the1970S
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were mostIy oriented to catching up with advanced countries in

the West．ln other words′　they were focused on either the basic

and promising programS Or the ones which involve great risks in

R＆D such as nucIear．　space．　etc．　And gradualJy．　another impor－

tant consideration．i．e．whether or not technological spiIlover

effects of such programs exist has been added in the design of

programs．　Now．with the phase一〇ut Of catching up style of tech－

nologicaI development．　the goaIs of t：he prograrnS have begun to

incIude such notions as the utiJization of indigenous technol0－

9ies．　their diffusion to ot，her countries′　and the globalization

of research and development．

Cur rentIy．　a maj or COnCern for the promotion of science and

technology activities fies not onlyin assisting the research and

development of current basic technologies but aIso in promoting

interaction among different，Organizations and fields for expJor－

ing into new teChnology areas．　And several ilnStitutional rear－

rangements are under way for this purpose．

The formation process of one of nationaJ science and technoIogy

PrOg ramS Wlll be discussed in Chapte r　4′　Wi th a case study．

Before doing that′it is important to understand the fundamenta r

nature of the implementing institutions of national programs．

This task is done through a questionnaire survey′　Of which the

discussion will relate to nationa Z research organizations．
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T8ble3．1TheHjstoryofSCience8ndTechnologySyste血

Ye8r L8W8ndlnstitution Org8niZation Sa i818ndEconoAicEYentS

1945

1946

1947

1948

5．22GHQexpressed its policy con－

cerningscienceandtechnology．

N．18GHQprohibitedresearch8nd

educationonbilitarytechnology
includingaeronautics．

軋24G瑚de茸0日shedCyclotro爪．

（J．10ArrivalofDr．H．C．Kelly85

5．5DissolutionoftheAgencyfor

TechnologicalAdvancement’

J．10AboIitionofAeronautical

Ag．15 UnconditionalSurrender

0．11GHQ instructedthefiYebig

reforms tosecurehub］anrights．

D．9GHQpresented血emOrandumcon－

Cerningthe8grarianrefor配．

F．lEnforce由entOftheFirst
始rarianRefoIⅦ

S．30ThedissolutionoftheZaibatsu
（FinancialClique）

N．3ProJnUlgationoftheJapan’s
Constitution

F．lStrongrestriCtionofelectriC

GHQ’sScienceAdvisor）

J．30FarEastCommitteedeCidedthe

PrOhibitionofstudyon8tOnic
energy．

Je．lEnforcementofRadioLaw

Jy．10Promulg8tionoftheScience
CouncilofJapanACt

鹿．lProHulgationof lndustrial

TechnologyAgenCyEst8blishing
L8W

D．20Promulg8tionoftheLaw for
ScientificTechnic81AdtLinistr8－
tionCo血mittee

（J．加，’49，EnforCe且ent）

Research Institute，the
UniYerSityofTokyo

Ag．16Est8blishDlentOftheJap8n
FederationofECOnOnic
Org8niz8tions（鑑川棚脱紺）

F．　EstablishmentoftheTechnology
Section，The朗inistryofCo』匂erCe

andIndustry

My．21Est8blishmentofNational
InstituteofHealth

Mr．　Reorganizationofthe lnstituteof
Physical8ndChe血iCalResearch
（＝肛N）toaPrjvateCOrpOration
“ScientificResearch lnstitute
InC．”
Ar．　Establishh）entOfJapan

Electronics 8ndComJnunica－
tionぬChineryAssociation

My．28EstablishtDentOfJapan
mectriCa】ぬnufactureドs
Associ8tion

powerconsumptjon

Mr．31TheBasiCEducationL8W8ndthe
SChooIEducationActwere

en8Cted．
Ar．14PromulgationofAnt．imonopolyAct

（Jy．20Enforce血ent）

My．3Enforce血entOftheJapan’s
Constitution

D．18PromulgationofLawsonPreYen－

tionofConcentrationof
ExcessiveEcono∬IjcPower
（Tenporary l8WUntilJe．30，’49）

≪Er80ftheColdWar and the Iron
Curtain≫

D．18GHQ illdic8tednineprinCiples
forst，abilizationofeconoAy．
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Table3．1TheHistoryofScience8ndTechnologySyste血（continued）

Yeap LawandInstitution Organization SocialandECOnO血icEvents

1948

1950

1951

1952

恥．31PromulgationofNationaiSchoo】
ActandtheLawforestablish－

B）entOfthe州inistryof
Education（Nextday．Enforcement）

Je．lPromulgationoflndustri81
StandardizationLaw
（Establish血entOfJIS．）

（N．28HouseofCounCilorspasseda

resolutiononproB10tionof
scienceandtechnology．）

（Mr．11HouseofRepresentativespassed

aresolutiononpromOtionof
scienceandtechnology．）

Jy．31Promulgationandenforcementof
E】ectricPowerSourceDeYelop一

mentLaw
PromulgationoftheLawfor

establishmentofResources
Council　 （Ag．lEnforcement）

（D．　TheLiberalPartyproposedthe

establish皿entOfSCience8nd
TechnologyAgency．）

J．20Est8bIishmentOftheScience
CouncilofJapan

My．25EstablishmentoftheMinistryof
InternationalTradeandIndustry

D．19EstablishmentOfIndustrial
TechnologyCouncH

TheLiberalPartyestablished8

SPeCia】COmjtteeforpro皿Otjng
Scienceandtechnology．

Ag．IEstablish血entOfAgencyof
lndustrialScienceandTechnology
〔冒霊 豊 A霊ごdustrjaつ

S．16EstablishmentofEleCtric
PowerDeYelopJIentCo．，Ltd．

F．1TheU．S．sent掛．DodgeaSa

SPeCialenvoytoJap8n．
Ar．23GHQfixedtheexchangerateat

￥360tothedollar．
（enforCedfromAr．25）

N．3＝dekiYubwareceivedtheNobel
PrizeforPhysics，aSthefirst
Japanesewinner．

My．10EnactedtheForeignInvestment
Law

Je．25TheKoreanWarbrokeout．
Jy．8EstablishmentoftheN8tion81

Po＝ceReserYeForce

Ar．11DismissalofGeneralMacArthup
LieutenantGeneralRidgewaytook
hisplace．

〟y．1Reorganizationoftheelectric

POWerindustrywasconpleted．
lnaugurationof9electricpower

COmPanleS
Je．21AffiliationofJapantoILOwas

apPrOVed．
S．8TheUnitedStates－Japan

SecurityTreatywassigned．

Ar．28TheeffectuationofthePeace
TreatyandTheU．S：Japan
SecuL・ityTreaty

Ag．14Japanbecame8meBlberoflMF8nd
WorldBank．
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T8ble3．1The HistoryofScienceandTechnologySysteh（COntinued）

Ye8r Law and Institution OrganiZation Socia「抽d Economic Events

1953

1954

1955

Ag．　A plenary session of the House Ag．1EstablishmentofResearch

Mr．　The laSt time of com血enCe血ent
day of the uniYerSities under
the old systen of educ8tion，
The first tiBleOfcomZnenCe4lent
day of new－SyStemUniversities

0．23 Generalmeeting of GATT approYed
the temporary affiliation of
Japan．

Hr．14 The Daigo－Fukuryu－ぬru（Fisher－
boat）suffered from radioactive
fa‖out ofH bomb testing around
theBikiniatollreturned to the
Yaizu harbor．

Ag．10 Promulgation of the Law for
EmergenCy Measures for the

rationalizationofthe coal
Znining industry

0．25 Yawata Iron＆SteelCo．，Ltd．

obtained a loan from WorId 8ank．

D．23 Cabinet adopted The Five－Year
Economic DevelopmentPJan．

Of Represent8tiYeSPaSSed a Institute forFundaDental
resolution concerning the

promotion ofscience and
technology．

F．　The Diet一member groupsubmitted
its Plan forestablishing the
Science and TechnologyAgency．

Ar．3 Approvalofthe budget for
AtomicEnergy Research

Je．　The JapanFederation of
Economic Organizations re－

quested the establish血ent
of a genera18血inistrative
Organ for sCience and
technology

Ar．11 Pronulgation of estabIishing the
Nuclear Energy Division at
Agency of IndustrialScience and
TeChnology

N．14 Signing of Agreement for cooper－

8tion between the GoYernmentOf
the United States of Americaand
the Government of Japan COnCern－
ing peacefuIuses of nucle8r

energy　　 （D．27 Effectuation）
N．18 The AdministratiYe Council

agreed with the establishment of
Science and Technology Agency．

D．19 Promulgationof ltomic Energy
BasiC Law and the Laws for

establishnentof AtoJnic Energy
Commissionand AtomiC Ener紺
Bureau　（Next J．l Enforcement）

PhysiCS，馳oto University

Jy．1EstablishmentofTechnicalLabora－
tory，Defense Agency

F．14 Establishmentof Japan
Productivity Center

Jy．lEstablishmentof Institute for
NuclearStudy，the University

OfTokyo
Jy．llEstablishmentof National

AeronauticalLaboratory

N．30 1nauguration ofAtomic Energy
ResearCh Institute （Foundation）
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Table3．1TheHistoryofSCience8ndTechnologySysteh（continued）

扼8r b Ⅳand Institution OrganiZatioJl Socia1 8nd ECOnO血icEvents

1956

1957

1958

掛．31PromUlgation of the b W for

establishment of ScienCe and
TeChnology Agency

My．4 Promulgation of Japan Ato血ic
Energy Research Institute L8W，

the Law for Emergency Measures
for the Pro皿Otion of Nuclear
Source Material Develop血ent，and
Nuclear FuelCorporation Law

0．26 Signing of the charter of TAEA
（Jy．29，’57 Effectuation）

J．lEstablish血ent Of Atobic Energy

Co皿mission 8nd Ato血iCEnergy
Bure8u at the Pri血e Ninister’s
Office

F．4 ScientifiC Research Institute Inc．
beC8me a SPeCial COJnPany．
Mr．lEst8blishment Of J8P8n

Atonic Industri81 Forum，
InC．（JAIF）

My．lg InaugUration of Science and Tech－

nology Agency （STA）
Je．15 Inauguration of Japan Atomic

Energy Research lnstitute （JAERI）
Je．25 Inauguration of Agricu】ture，

Forestry and Fisheries Research
CounCil

Jy．l Inauguration of Nationai Research
Jnstitute for Metals

Ag．10 ln8uguration of Nucle8r Fuel
Corporation
（0．2，’67 Merged into Power Reac－

tor and Nuclear Fuel Development
Corporation）

Ar．lEstablishbIent Of the lnstitute
for Solid Physics，the
University of Tokyo

Je．29 Establishment of National
Enstitute of RadioJogicaZ Sciences

（Jy．1 InaugUration）
Ag．16 Establishnlent Of Japan Information

Center of Science and TechnoIogy

軋 lEstablish皿ent Of Japan
AtomiC Power Co．．Inc．

Ar．iThe revival of AerOnaUtical
Rese8rch Institute，the
University of Tokyo

Ar．6 Ato皿ic Energy Col柑ission decjded

the site of Japan Atomic Energy
Research lnstitute at Toka上
州ur8，Ibaraki．

0．15 The construction of Sakuma daD
for hydroelectTic power plant

WaS COmPleted．

J．29 J8Pan Ant8rctic Research Expedi－

tion Party landed in Ongul
lsland，and named the p18Ce aS
Showa．

Je．lg Japan’s goYernment 8nnOunced 8n

urgent BleaSure for the i岬rOVe－
折ent Of internat orはib818nce Of
Payment．

Ag．27 The AJnerican type reaCtOr Of

Ato血ic Energy Rese8rCh lnstitute

8t Tokai－Hura firstly gener8ted
electric power．

S．20 Professor m deo Itokawa of Tokyo
University l8unChed the first
domeStic rocket，SUCCeSSfully．
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Table3．1The History ofSCience8nd TechnoIogy System（continued）

Year Law and lnstitution OrganiZation Social and EconoaIic Events

1958

1959

1960

1961

Ar．24　Promulgation of The Institute

of Physical and ChemicalRe－
search Law　（0．21 EnforCe血ent）

Je．lG Agreement for cooperation
between the GoYerm ent Of the
U．S．A．and the Govern血ent Of
Japan concerning peaceful uses

Of nuClear energy
（D、5 Effectuation）

Jy．28 MITIdecided the Five Year
Program for the Pro血Otion of
Electronic lndustry．

F．20 Promulgation and enforcement of
the Establishing Act for the
Council for Science and
Technology

D．2 Recommendation No．2 0f the
Council for ScienCe and
Technology

0．4Recommendation No．l of the
Council for ScienCe and
Technology

Ar．lEstablishment of Institute
for PTOtein Research，Osaka
University

Ar．IEst8blishment Of Nucle8r
Engineering Department，Kyoto

University

朗y．22 Radio Com UniCation
Machinery Association

renamed Electronic Indus－
tries Association of Japan

My．23 The Technical L8boratory of
Defense Agency renamed Technical

R＆D Institute．

Jy．25 Japan External Trade
Recovery Organization made

a new start as a seEnト
govern血ental corporation．

0．21Reorganization of Scientific
Research Institute　Enc．to

Semigovernnental corporation
“The lnstitute of Physical and
Chemical Research’’

Ar．1Est8blishdlent Of Nuclear
Engineering Department．the
University of Tokyo

Ar．lEstablishment of Institute of
P18S血a Physics，Nagoya
University （Joint use）

Ar．20 Establishment of Council for Ocean
Science and Technology

D．23 CompIetion of Tokyo Tower （the
highest in the world，333m）

≪Iwato肩boom≫

J．G Negotiation for the revision of

the United States－Japan Security
Treaty came to an agreement．

Je．23 Ratification and effectuation of

the New United States－Japan
Security Treaty

S．5 Liberal Democratic Party pr0－

posed ‘‘National lncome DoubIing
Prograバ’

Ar．12 The SoYiet Union recovered the

marmed satellite，SuCCeSSfuIIy．
Major Gagarin returned to the

earth．
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Table3．1TheHistoryOfScienceandTechnologySystem（continued）

Ye8r Law and lnstitution Organization SocialandEconomic Events

1961

1962

1963

1964

1965

1966

My．6Promulgation of Research Associ－

ations for Mining and ぬnufac一
turing Technology Law

（Hy．20 Enforcement）

My．10Promulgationofthe Law for the
Promotion ofNew lndustrialCity
Construction （Ag．lEnforcement）

Jy．13Recommendation No．3 0f the
CouncilforScienCe and
Technology

Ar．1Creation of thesystem of

Jy．l Inauguration of ResearchDevelop－

ment corporation ofJapan （JRDC）

F．l Establishment ofNationalCancer
Center

S．27 Formation of Technology Research
Association of Electronic
Computers

Establishment of The Overseas
TechnicalCooperationAgency

Ar．1Establishment ofNationalResearch

research funds per person

Je．8 Promulgationandenforcementof

the Law forestablishing Japan
NuclearShipDeYelopment Agency

D．lAdditionalRecommendation to
Reconmendation Ⅳ0．1 0f the
Councilfor SCience and
Technology

N．The NationalResearCh and
Development Programof＝TI
（Large胃Scale Project）

Center forDisaster Prevention
Ar．lNationalAeronauticalLaboratory

renamedNationalAerospace
Laboratory．

Ar．l Establishnentof Kagoshi∬1a
Space Center，the University

Of Tokyo

Ag．17 1nauguration of Japan Nuclear Ship
DevelopmentAgenCy

Ar．l lnauguration of lnstitute of Ar．lJapan moved to the IMF clause
Space and AeronauticaIScト 8country 8ndGATTcZause ‖
ence，the University ofTokyo

Jy．1Establishmentofthe Space Deve1－

0Pment Promotion Group in the
Scienceand Technology Agency

Ar．l Establishnent of the National
lnstitute for Research in
Inorganic Materials

COUntry
Ar．28 Japanjoined OECD．

0．1 The New Tokaido Linestarted
its serYiCe．

Ar．lDonestic airplane YSll entered

service of Tokyo－Tokushima and
Tokyo－Kochi lines．

0．2IShinichiro Tomonaga receiYed the
NobelPrize forPhysics．

N．10 TokaiNuclear Power Plant began

tosupply electriC POWer tO the

PubliC．

Liberalizationofcar import

Mr．24 JointCommittee for the
Promotion ofEnYironmental
Controldecided its poliCy

COnCerning the regulation of
Car eXhaust fumes．
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Table3．1The History ofScience8nd TechnoIogy SysteE（continued）

Year Law and 王nstitution Organization Socialand Economic Events

1967

1368

1989

1970

1971

F．26Signing of New AgreeBlent for
Cooperationbetween theGovern－

ment of theU．S．of Aherica and
the Govepn椚ent OfJapan ConCern－
ing PeacefuIUsesofNuClear
Energy　 （Jy．10EffeCtuation）

Ar．lCreation of Financing Syste打for

PrOmOting technology 8t Japan
DeYelopJuentBank

恥．2Pronulgation and enforcementof
the Law forEstablishmentof
the Space ACtiYities Cohlmission
〔霊 霊 C冒吉SpaceDevelopつ

Ag．7 Promulgation of the Law for
Temporary MeasuresConcerning
UniYerSity Management

（Agi17 Enforcement）

0．31Recommendation No．4 0f the
CounCilfor Science and
Technology

Ar．21RecomTnendation No．5 0でthe
Councilfor Science and
TeChnol昭y

0．2 Inauguration ofPower ReaCtOr 8nd
Nuc】earFueJDevelopmeTlt Corpora－
tion（PNC）
〔昌霊 霊 f Nuclear Fueつ

Je．15 Establishment ofNational
Institute of Resources

D．12 Establishment Of Research Develop－

肪entCorporation of Japan（JRDC）

0．1Establishment of NationalSpace
Deve】opmentAgency of Japan
（NASDA）
〔鑑 霊 雷。霊aCe Development〕

Je．10 EstablishmentOf Tropical
AgriculturalResearch Center

0．，1 Establishment Of National
Grassland Research Institute

Ar．1 Establishment ofNational
Labor8tOry　for High Energy
PhysiCS
〔E：：i悪 霊 ：；：：ities’Joint〕

Jy．l Inauguration of the Environment
Agency

S．5 Mutsu－Shi，Aouori腎aS Selected

as thesiteofho田e pOrt Of
NuClear－Powered Vesse1．

0．30 Fifteen UHFteleYision broad－

CaSting COnPanies were granted
PreParatOry license．

Je．12 Launching of theNuclear Ship
”出utsu”

Jy．20 U．S．A．’s Apollo ll landed on the

moon，SuCCeSSfully．

F．11 The first satellite”ohsumi’’was
launched by TSAS，SUCCeSSfuIJy．

Mr．14 The opening of lnternational
Exposition （to S．13）

Je．23 Automatic extensionof the
Treaty of MutualCooperation 8nd
Secur・ity Between Japan and the
UnitedStates ofA皿erica
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Tab】e3．1TheHistoryofScienceandTeChnologySyste皿（continued）

Year LaWand hstitution OrganiZation 50Cia「釦dEcono皿icEvents

1971

1972

1973

1974

1975

1976

1977

0．17RecommendationNo．lofthe
CouncilforOceanDevelopment

Jy．30AdvisoryCommitteeonAtomic
EnergyAdministrationsubmitted
thefinalreportof”opinionon
5trengtheningtheAtomicEnergy
AdministrativeSysteバ’

Jy．lReorganizationofCouncilfor
OceanScience8ndTechnologyto
CouncilforOceanDevelopuent

0．1EstablishJDentOfJapanMarine
ScienceandTechnologyCenter
（J用STEC）

My．10EstablishmentofTsukubaSpaCe
Center，NASDA

J．lEstablishmentofFruitTree
Resea．rchStationandVegetables
ResearchStation

Mr．15EstablishmentoftheNational
InstituteforEnvironmental
Studies

Ar．22EstablishmentofInstitutefor
MolecularScience
〔怨霊 鑑霊悪 Joint〕

J．16EstablishmentofNuclearSafety
Bureau，STA

州Y．107naugurationofTechnologyRe－

SearChAssociationofUltraLarge
Sca】elntegration（ULSI）

（untilMrり1980）

0．29EstablishdZentOftheEarthquake
PredictionProJnOtionHeadquarters

attheCabinet

My．2EstablishmentofNationaICenter
forBio10gicalSCiences
〔霊 漂 霊 霊 Joint〕

My．2EstablishBIentOfNational
InstituteforBasicBioIogy

恥．2EstablishmentofNational
lnstituteforPhysiological
Sciences

Je．lPromulgationofRevisionofthe
Ro8dTrafficAct
〔霊霊霊器豊bolmark〕

0，6ThefourthMiddleEastWarbroke

Out．

0．23LeoEsakireceiYedtheNobel
PrizeforPhysiCS．

D．22ProJnulgationandenforcementof
theLaWforr8tionaHzationof
demandandsupplyofoil，and
theLaWforE血ergency〃e85ureS
forstabilizingnationallife

Ag．24Fishermenopposedtothe
departUreOftheNuClearShip
”Mutsu．”

0．8FormerPri田eMinisterEisaku
SatohreceivedtheNobelPPize
forPeace．

0．16Thetotalnumberoffar血ing
familiesfeIlbelowfivenilHon
（TheHinistryofAgriCultureand
Forestry8nnOunCed）．
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T8ble3．1The History ofScience8nd TeChnology System（continued）

Ye8r Law and Institution Organiz8tion Socia1 8nd ECOnOqic EYentS

1977

1978

1979

1980

1981

My．25 Recom皿endation No．6 0f the

Council for Science 8nd
Technology

Jy．28 Recommendation No．7 0f the
CounCH　for Science and
TeChnology

Ag．9 Recommendation No．8 0f the
Council for Science and
Technology

My．28 Signing of Japan－China AgreeDent

on Cooperation in Research 8nd
DeYelopment in Science and
Technoiogy

1r．l Establishment of Special
Coordination Funds for Promoting
Science and TechnoIogy

Jy．6 Recom endation No．9 0f the
Council for Science 8nd
Technology

0．1 ln8ugur8tion of Explor8tOry
Research for AdYanCed Technology
（E鮎TO）

F．27 Establish山ent Of Tsukuba Center
for Institutes，STA

Jy．5 Ministry of Agriculture and
Forestry renamed Ministry of
AgriCulture，Forestry and
Fisheries．

0．4 Establishment of Nuclear Safety
Commission

J．29 E8rth Observation Center of NASDA
began its operation．

封r．l Establishment Of Training Labora－
tory，National Research Institute

Of Fisheries Engineering
Mr．26 Est8blishment of the Council for

the Pro血Otion of the International
Exposition，TSukub8，1985

Mr．15 Establishnlent Of the Japan
Association for the International
Exposition Tsukuba，1985

Je．17 Establish皿ent Of Joint Committee

Of Ministries concerning Oce8n
Developb）ent

0．17 Establish江Ient Of CounCil of
Ministries COnCerning Science and
Technology

Ar．14 Establish釘ent Of The Institute of
Space and Astronautical ScienCe
（ISAS）of the Ministry of

Education
〔吉霊 霊 yO三fI萱ま2y2f the〕

Ar．14 Establishment of Okazaki National
Research Institutes

D．24 The first stage com血On eX8bina－

tion for entrance to National

and Public Universities 8nd
Colleges was performed tenta－

tively．

Japanese Word ProCeSSOr WaS
developed （Toshiba 調－10）．

≪Nation－Building on the Basis of

Science and Technology Doctrine

aPPeared．≫

Mr．16 First meeting of the Second
ProvisionalCommission for
Administrative Reform
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T8ble3．1TheHistoryofScience8ndTechnologySysteb（continued）

Ye8r Law and Institution Organiz8tion 50ci81 8Jld EcononiC EYeJltS

1981

1982

1983

1984

1985

1986

1987

Inauguration of Research and

DeYelopment Project of BasiC
Technologies for Future
lndustries

Inauguration of Fifth GeTleration

D．lEstablishment of Agriculture
Research Center

Ar．14 Establishment of Institute for

0．19 Kenichi Fukui reCeived the Nobel
Prize for Chemistry．

≪Strong tendency to basic research≫

F．15 Japan Conmunications Satellite
Co‥hc．（JC－SAT）was

established．
Mr．17 The Tsukuba Expo ’85 was opened

to the public （to S．16）．

Ar．iNatjoJlal unjversities started

Chairs sponsored by business
enterprISeS．

Computer Project

My．16 The Promotion Act for accelerat－
ing the developnent of high－teCh
industry integrated region
（the Law of Technopolis Project）

（Jy．15 Enforcement）

Ar．24 ReCOmmendation No．10 0f the
CouncH　for Science and
Technology

N．27 Recommendation No．11 0f the
Council for Science 8nd
Techno王ogy

Ar．　Enforcement of TelecommuniCation
Business Law

D．3Recommendatjon No．12 0f the
CounCil for Science and
Teehnology

州y．20 Approval of The Law for Facili－
tating Governmental Research
Exchange　 （N．19 EnforceJEent）

0．　The Institute of Physical8nd
Chemical Research　jnitjated
lnternational Frontier Rese8rCh
System．

Ag．28 Recommendation No．13 0f the
CouncH　for ScienCe and
Techno】ogy

Ag．28 Recommendation No．14 0f the
Council for Science and
Technology

New Generation Co叩uter Tech

nology （ICOT）

抽・．14 EstablishBZent Of Co心血ittee on
Policy Matters at the Council for
SCience and Technology

D．lEstablishnent of National
Institute of Agrobiological
Resources

0．1Establishment of The Japan Key
TechnoJogy Center

Ar．5 Establis加ent of the National
Center for Science lnformation
System．

0．1Establishment of Bi0－0riented
Technology Research Advancement
rnstitution
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T8bJe3．1The History ofScience8ndTechnology Systen（continued）

Ye8r LaW and Institution Organization
i sの 81餌d ECOnOniC EYentS

1887

1988

1989

1990

1991

Negotiation of reYision of
Agreement between the GoYernnent

Of Japan and the Govern狐ent Of
the United States of A山erica on
Cooperation in 鮎search a融
Development in Science and
Technology

Establishnlent Of University
Council

My．　 STA initiated Multi－COre Project
for Super－COnductive Material．

Je．20 Effectuation of a New Agree舵nt
between the Government of JaP8n

and the GovernⅢent Of the United
States of 血eriC8 0n Cooperation
in Research and Development in
Science 8nd Technology

STA estabH shed Fellowship Progra凱

Mr．14 Recommendation No．15 0f the
Council for Science and
Technology

n，5 ReCOm endation 恥．16 0f the
Council for Science 8nd
Technology

Je．22 RecoⅢnendation N0．17 0f the
CounCil for Science and
TechnoIogy

F．　Est8blish皿ent Of Tsukuba
Center，lnc．

Jy．1 Establishment of Ⅳational
lnstitute of Science and
Technology Policy

〔会呈0去霊：：C：：National lnstitute 〕

0．1 EStablish ent of The Graduate
University for Advanced
Studies

0．1 Reorganization of New Energy
Development OrganiZation （NEDO）

into New Energy 8nd lndustrial
Technology DeveIopment Organiza－

tion（NEDO）

0．　EstabIishment of International
Human Frontier Science Program
Organization （HFSPO）

0．1 Est8blishment of Japan
Advanced Institute of Science

and TechnoIogy，Hokuriku

0．1 Establishment of Japan
Adv8nCed Institute of Science

8nd TeChnology，Nara

0．12 Susumu Tonegawa received the
NobelPrize for Physiology and
Medicine．

Ag．23 U．S．A．passed the comprehensiYe

trade bill including the Super
301 provision．

N．4 Nine companies in Japan received

partly DOD’s order for SDl （DOD，
U．S．announced）．

S．4 Japan－United States Structural
Impediments Initiative started．

S．4 The number of collaboratiYe

research between lndustry and
University increased ten tiEueS

within six years．（Survey of MOE）
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T8ble3．1The History of Science8nd Technology SysteD（continued）

Ye8r LaW and lnstitution Org8nization S叱i81 8nd Econo皿ic EYentS

1992 J．24 RecoDl皿endation No．18 0f the
CounCH　for ScieJlce and
Teehnology

Je．3 United Nation Conference on

Environ肥nt and DeYelop皿ent
（the E8rth Su如it）（to Je．14）

Ag．2　恥r用SpaCe Com汀eSS （to S．5）

－　25　－
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3．2　　An Analysis of Current Activities of NationaI R＆D

Jnsti tutes

In this section′　We WilI clarify the activities of nationa．and

pubJic research organizations by exarTlining the questionnaire

survey data．　Questionnaires were sent out to the national and

public research organizations′　and the returned questionnaires

were analyzed as follows

3．2．1．　　The OutIine of the Questionnai re

The questionnaire survey was adrTlinistered to find out the activi－

ties of pubIic research organizations and research management

there．　　Questionnaires were sent to　111　research organizations

including：　92　national research institutes．　H research insti－

tutes of public corporations and　8　space－reIated research organi－

Zations．

The outline of the questionnaire was as foIIows：

．．　　The Determinants of Research Activities

a．Research philosophy and research mission

b．Responsible government agencies’basic research

guideIines

C．Stakeholders

d．Theinfluences of new science and technoJogy

deve T oprnents

H．　Domains of Research Activities

a．Original research areas

b．New research areas

c．Diversity of research areas

d．The reasons for diversifying research areas

e．The nethods of research activities

1．A computer program′　Statistical Anafysis System（SAS）′　WaS uSed

for this analysis．
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HJ．Managenent of Research Activities

a．Forrnulation of research thernes

b．Methods of problem solving

c．Evaluation of research themes

d．Duration time of researCh themes

e．Methods of terminating research thenes

IV．　Major Research Facilities and Equipments

V．　　0rganization

a．Di rector

b．Advisory Committee

C．Nunber of researchers

d．0rganization

e，Training of researchers

f．Discretionary researches

g．Use of externa f researchers

Vl．　Research Outcomes

a．Contribution to journaIs

b．Publications

c．Patents registered and appIied

d．lmpacts of research outcomes

The questionnaire was sent out in February．1992′　and　65　0rgani－

zations out of Hl responded：53　national research institutes．7

research institutes of pubJic corporations and　5　space－related

research organizations．　ln what fo Flows．　then．we shall analyze

the responses．

3．2．2　　Typologies of Public Research Organizations

Pub，ic research organizations have various roIes including the

role of implementing national science and technoIogy PrOgramS．

We shall summarize their diverse featuresin terms of severaJ key

functions．ln doing so′　We Paid attentions to the expressed

relative importance of the research philosophy and research

mlSS10n．　For example，　the foI Lowing aspects were asked as the

research philosophy and research mission：

－　　Contribution to the development of basic science
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－　Contribution to the problem soIving occurringin the

SuPe rVI Sl ng agenCI eS

－　Contribution to the creation of knowledge needed for

administration at the supervising agencies

－　Participation to the related national projects

－　Pursuit of research themes that are not studied by

private research！aboratories

－　Nurturing research skill and knowIedge

－　Creation and diffusion ofimportantinformation and

knowledge

－　　Establishment of standards

－　　Contribution to regional development

－　Helping researchers rnaximize thei r creativity

－　Contribution to the development of generic technologies

for the related industries

The data on these questions were analyzed using the factor analy－

sis technique．ln doing this．　each answer was coded wi th the

foIIowing scaIe：

1＝　Very Iow（small）

2　＝　Relatively low（small）

3　＝　Medium

4　＝　Relatively high（large）

5　＝　Very high（large）

Here there is one technicaJ probJem that the respondents might

have had bias in answe ring the questions．For exarnple，　SOme

respondents tend to giVe high scores to many question items whiie

Others do not．　In order to eliminate such biases．　the average

ScOre Of each respondent was calculated．　The deviations frorn the

average score for each item were then caIculated′　and they were

USed for faCtOr analysis．　The result of such anaIysis produced

four major factors．　Table　3．3　shows the factor loadings and

eigen values for each faCtOr．
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Table3．3　Factors of Research Philosophy of Public ResearCh Organizations

FactOrS

Research　Philosophy

FaCtOr l FaCtOr　2 Factor　3 FaCtOr　4

Administ Applica Technolo Regional
ration tion－ gy　TranS ECOnOny－
Assistan Publicne fer－Basi Basic　Sc
Ce－88Sic SS　Orien C　ScienC ience　Or

ScienCe
Orienta

tion

tation e　Orient

ed

iented

Contribution　to　the　DeYelopment　of

Basic　SCiences

Contribution　to　the　Problems－

－0．37

0．68

－0．25

－0．12

胃0．10

－0．20

－0．69

0．80

－0．31

－0．19

0．08

0．05

0．13

胃0．22

0．40

0．88

－0．63

0．34

－0．20

肩0．03

－0．11

0．08

－0．35

胃0．03

SoIving　occuring in　the　relation

－Ships　with　the　Supervising
Agencies

Contribution　to　the　Creation　of

Knowledge　needed　for　administra－

tion　at　the　Supervising　Agencies

Participation　to　the　Related

National ProjeCtS

Pursuit　of　Research　Thenes　that

are　not　studied　by　Private
ResearCh Institutions

Nurturing　Research　Staff　of　the

0．86

－0．57

0．02

－0．04

0．26

0．05

Given　ResearCh　Area

Creation　and　Diffusion　of

I叩Ortant Infor煎ation　and
Knowledge

EstablishJnent　Of　Standards

0．57

－0．11

Contribution　to　Regional Develop－

1ent

Helping　Researchers　Maxi血ize　Their

Creativity

Contribution　to　the　DeYelopnent

of　Basic　Rese8rch　for　the
Related Industries

－0．10

－0．64

0．01

0．02

0．02

0．14

0．01

－0．32

－0．60

0．80

－0．08

－0．12

Eigen　Value 2．17 1．60 1．59 1．50

The figuresin this table represent factorloadinS．

一　30　－



Factor l is regarded to express the foIIowing aspect：The higher

the scoreis．the higher the orientation to public administration

assistance；and the Iower the score is．　the higher the orienta－

tion to basic science．

Factor　2is also regarded to express the following aspect：　the

higher the score is′　the higher the orientation to appJication：

and the Lower the scoreis．the higher the orientation to public－

neS S．

As to Factor　3′　the higher the score is′　the higher the orienta－

tion to technological transfer；and the lower the score is′　the

higher the orientation to basic technology research．

As to Factor　4．the higher the score is′　the higher the orienta－

tion to regionaJ deveJopment；and the】ower the score is′　the

higher the orientation to basic science research．

The above four factors were considered to show the four distinct

features of research philosophy and research mission．　0f them′

however′　We WOuld　＝ke to focus on two factors：Factor l　（public

administ ration assist，anCe Oriented vs．　basic science oriented）

and Factor　2　（app Eication oriented vs．publicness oriented）．　A

rnaj or reason for such seleCtionis that this combination seems to

be more informative than the other combination of factors such as

Factor l　－　Factor　3　0r Factor l　－　Factor　4．　With the combination

Of Factorl and Factor　2．we can come up with four typologies of

PUblic research organiz∂tions．

First．we shaII call the research institute that are oriented to

basic science and publicness as the’’Scientific Knowledge Crea－

tion’r　（SKC）　type．　The SKC type organizations perform pub＝c

functions which cannot be done by private institutions for the

creation of scientific knowledge．

Second，　the research organjzations which bent to basj c science

but are application oriented are called the”Science AppJicationH

（SA）　type．　Even though these organizations do create scientific

knowledge．they are much moreinvolvedin the appJication of such

knowf edge．

Third．the research organizations that show orientations to

Public adrninistration assistance and pub＝cness are referred to

as the”Public KnowIedge Creationrr（PKC）type．　These organiza－
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tions are expected to create knowIedge which he．ps reJatedindus－

tries or users soIve probJems orimprove situations．

Fourth′　the research organizations which are oriented to public

adrninistration assistance and application are caH ed as the

’’Policy Promotion‖　（PP）　type．　These organizations wi．J create

knowledge which wiJl help the related government agencies impIe一

ment administrative operation．

These four types of public research organizations are depictedin

TabIe　3．4．

Table　3．4　Typologies of Public Research Organizations

Publicness Application

Orientation Orientation

BaSic SCience

Orientation

Administrative

Assist8nce

Orientation

Scientific Science

Knowledge Application

Cre8tion

（SKC）type

（SA）type

Public PoliCy

Knowledge Promotion

Creation

（PKC）type

（PP）type

The research organizations which responded to the questionnaire

Were then cIassified to any of the above four types．　The classi－

fication was done using thei r sCOre On Factor l and Factor　2．

With respect to Factor l．　the positive score means the adminis－

trative assistance type．　and the negative score．　the basic

SCience type．　Wi th respect to Factor　2，　the posi tive score

indicates the application or j entation type．　and the negative

score，　the publicness type．　By doing so′　eaCh organization was

SUPPOSed to belong to one of the four ceIls of Table　3．4．

Many of the SKC type organizations are found in the Ministry of

lnternational Trade and lndustry　（MITl）　and the Envi ronmental

Agency．　The SA type organizations are mostly those of medicine′
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MlTI．and researchinstitutes of pub＝c cOrPOrations．The PKC

type organizations mostly beIong to the Ministry of AgricuJture′

Forestry and Fisheries．　Most of the PP type organizations beIong

to the Ministry of Agriculture．Forestry and Fisheries and the

Space－related researchinstitutes．

The above effort of specifying typologies of pubIic research

organizations was based on the espoused research ph＝osophy and

research mission．ln reaIity′　however．　there can exist a gap

between the espoused research mission and the real contribution．

ln order to examine this gap．we have asked the respondents to

answer the degree of real contribution to each aspect of research

activity．We then produced weighted averages based on factor

loading score shown in Table　3．3′　Which were then used to deter－

mine the degree of real contribution concerning the public admin－

istration assistance　－　basic science and the appJication　－　PUb－

Iicness scales．　We used these two scale scores to determine

whether respondent organization is above or be L ow the average

VaJue for the two aspects of contribution．　Based on these cJas－

Sification concerning espoused research mission and real contri－

bution′　We made a cross tabuIation shown in Table　3．5．

Table　3．5　shows that′　amOng13　0rganizations cIassified as the

SKC type in terms of research philosophy．3　were bent to the SA

type．2　to the PKC type and l to the PP type in terms of real

contribution．Of17　firms that are labe H ed as the SA type in

terms of research phiJosophy．the ones that are science applica－

tion orientedin reaJ contribution were　7；3　0f them proved t：O be

Oriented to the PP type．
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Table3．5　The Relationship between Research Philosophy and

Real Contribution

Typology　based SCientific SCience PubliC PoliCy

On　Real Knowledge AppliC8－ Knowledge Promotion

Typology　　　 Contribu． Cre8tion tion （SA） Creation （PP）type

baSed　on　re－　　　 tion

Search　Philosophy

（SKC）type type （PKC）type

Scientific　Knowledge

Creation （SKC）type

7 3 2 1

SCience　Application

（SA）type

7 7 0 3

Public　Knowledge

Creation （PKC）type

1 1 1 1 2

Policy　Promotion

（PP）type

0 1 5 7

The numbersin this table denote the numbers oflaboratories．

x2＝39．841

lt is possible that the content and methods of research activi－

ties and research management are determined by the content of the

organization’s research philosophy and at the sarne time by t，he

rea．contribution．　Here we suppose that the content of research

Philosophy affect the cont：ent and methods of research activities

and research management．　　Based on this recogni tion′　We WiJl

examine the research activities′　reSearCh management　（formuIation

of research themes．evaluation of research themes．etc．）．0rgani－

Zation．　and resea rch outcomes by typology based on resea rch

phiIosophy of public research organization．

3．2．3　　The Determinations of Research Activities

3．2．3．1　　The Existence of the Research GuideIines in the

Responsible Government Agency

The respondents were asked whether the basic research guidelines
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andlong－term Plans of the responsible government agency have any

impact on their research activities．　The responses are reported

in Tab t e　3．6．　Most of the PP－tyPe and PKC車tyPe Organizations

recognized the existence of such guidelines or long－term Plans′

while some of SKC－tyPe and SA－tyPe Organizations responded nega－

tively．　These latter organizat．ions are interpreted to have

higher degrees of autonomyin planning andimplementing research

activi ties．

Table　3．6　The Relationships between Government Guidelines

and Research Planning

BasiC　Guide－Scientific ScienCe Public PoliCy

lines　and Knowledge AppliCa－ Knowledge Promotion

Long－term Creation tion （SA）Creation （PP）type

PlanS （SKC）type type （PKC）type

Exist 8 1 3 1 4 1 1

Dosen’t
Exist

4 4 1 2

The numbersin this table denote the numbers oflaboratories．

x2＝3．378

本　Pく0．10　　米本　Pく0．05　　水木X pく0．01

Nevertheless several SKC－tyPe reSearCh organizations responded

that they take the responsible agency’s guidelinesinto consider－

ation in formulating thei r research plans．　Jn this case．　the

USed guidelines are mostly long－term OneS SUCh as the MITドs

Visions of the　1990s and the recommendation by the Council for

Science and Techno t ogy．　The guidelines used by the SA－tyPe re－

SearCh organizations incJude the Nuclear Development Utilization

Long－term PLan．Marit jme DeveJopment Promotion PJan．Anti－Cancer

10－Year Comprehensive Strategy，Construction Technology Research

and Development Long－term Vision′　etc．　On the other hand，　PKC－

type research organizations refer to relatively concrete guide一

日nes such as the Agriculture and Fishery Research Basic GoaIs

and the Fishery lndustry Research Goals．　The guidelines which

the PP一七yPe reSearCh organizations use consist of the Agriculture

and Fishery Research Basic Goals．the Forestry Industry Research
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Goals．and the Basic Guidelines of Space Development．

3．2．3．2　　The Stakeholders

The sociaf groups or organizations that could be influenced by

the research activities of the public research organizations in

question are supposed to attempt to exert some infIuence on such

research activities．　The responsible government agencies must be

the ones that are most closely connected with′　but they are

excIuded from this analysis．　In order to find out the relation－

Ships′　the respondents were asked to name three entities　（sociaI

group′　Organization′　and social stratum）which they believe to be

mostIy affected by their research activities．　The respondents

wore also asked to describe what kind of actions the entities are

taking toinfIuence the respondents．

First，　the stakeholder・S Of the SKC－tyPe reSearCh organizations

included the fo flowing：（1）　the New Energy and Industria E Tech－

noIogy DeveIopment Organization．the Regional EnVironment lndus－

try Technology Research Organization；（2）large and small　／

medium private corporations．and（3）local public test　／　research

institutions．　From the first group came the request for coJlabo－

rative research and transfer of research outcomes．　The second

group asked for collaborative research，　tranSfer of specific

technologies．　and the pIacernent of trainee researchers．　The

third group asked for placement of trainee researchers and t，he

sponsored research for specific technologies．

Second．　the SA－tyPe reSea rCh o rganizations proved to become

involved in；（l）　academic associations such as the medical asso－

ciation and the poIymer association；（2）　the industry associa．

tions such as these in chemical′　agricuJtu ral－maChinery，　and

petrochemical industries；　and　（3）　the public test　／　research

Organizations．　The acadernic associations show the expectation

for the deveIoprnent of speCific technoIogies and the request for

becoming the committee members for their associations．　The

industry associations have the requests or suggestion for specif－

ic technology deveJopment′　cOllaborative research and the con－

struction of the data base．　The public test　／　research institu－

tions have the requests for the solution of highIy professionaI

probIems．　transfer of research outcomes．　technology education′

and the placement of trainee researchers．
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Third′　the PKC－tyPe reSearch organizationsJisted；（1）users of

the related technologies such as farmers．fishery firms′　and NTT；

（2）the industry associations including the gauge industry′

agricu．tura．unions．fishery unions′　food processors′　and con－

structionindustry；and（3）thelocal public organizations．　The

first group asked for the deVeIopment of technology for stable

production．the request for the evaJuation of methods for product

improvement，　the request for becoming part－time directorsJ and

the temporary transfer of researchers．　Theindustry associations

asked for the technoJogies for quaJit／and productivity jmprove－

ments．sponsored research．and collaborative research．

Fourth．　the PPqtype research organizations referred to：（1）　the

industry associations such as the beverage and material indus－

tries．（2）industrial corporations such as the agriculturaI and

machinery manufacturers′　and　（3）　the test inst j tutions of local

governments．　The indust ry associations asked for transfer of

research outcomes and the soIution for technical problems′　While

Private corporations suggested coJIaborat j ve research．　The local

test institutions demanded transfer of research outcomes′　cOIIab－

Orative research．and symposia．

3．2．4　　Domain Setting of Research Activities

Each organization attempts t，O eXPand its current domain of activ－

ity by adapting to the changes in the external environment．　When

it comes to．the public research organizations．　their domain of

activity is basically framed by the law on their establishrnent，．

Therefore．the top management of the pubfic research organization

attempts to enhanceits strength within the given framework．

3．2．4．1　　The Commonality between New Research Area and Current

Major Research Area

When a public research organization plans to expandits domain of

activity．it is bound to consider the commonaJity between the

new．　planned activities and the ongoing maJor activities．　The

content Of commonali ty pu rsued．　however．　could be di fferent

dependin9　0n the research rnission of the organization．ln order

to examine this aspect′　We aSked the respondents to select two

new research areain the pastlO years and evaluate the degree of

cornmonality with the existing research areain a　5　point scaJe：
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1＝　VeryJow commonaJity

2　＝　ReIative．y fow commonality

3　＝　Medium

4　＝　Refatively high commonaIity

5　＝　Very high commonaIit，y

The average score of these point scores of commona＝ty with rnajor

research areas by each type of research organizations are shown

in Table　3．7．

Table　3．7　ComOnality between New Research Area and Current Major

Research Area by Each Type

Content　of SCientific SCienCe Public Policy F一Value

Com Onality Knowledge AppliCa－ Knowledge Promotion

Creation

（SKC）type

tion

（SA）type

Creation

（PKC）type

（PP）type

Col｝On81ity　of　the

BaSic　Rese8rch　Area

Col丑Onality in

Applications

Research　Are8

Co”Onality in

TerlS　Of　州eeting

the　AdlinistratiYe

Needs

Co且題Onality　of

Stakeholders

Co”Onality in　the

Method　of　Research

Activities

4．0

3．4

3．2

2．8

3．9

4．1

3．9

3．7

3．1

3．3

4．1

4．3

4．3

3．5

3．8

4．7

4．7

4．7

3．9

4．6

1．20

5．60氷水水

3．90＊水

2．104

3．48氷水

The figuresin this table denote theleYel of conmonality．

米　p＜0．10　　水米　p＜0．05　　日米　Pく0．01

For the SKC－tyPe reSearCh organizations′　the rneaningfuI common－

ality was found in t，WO aSPeCtS：　the comrnonality of the basic

resea rch area and the commonali ty in the method of resea rch

activities．　ln comparison．　the Pp－tyPe reSearCh organizations
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tend to have the commonaIityin virtuaJJy aJl aSPectS between

existing and new research areas・ln other words′　the PP胃tyPe

research organizations appear to exPand the areas of research to

the field that has a ctose association with the current one・

ParticularIy．they paid much attentions to whether the new re－

search areainvolve a high degree of commonality with the current

research areain terms of the content of meeting the public

administration needs．

3．2．4．2　　Reasons for Diversifying Research Areas

The reasons for diversifying the areas of research were found to

be：

－　Compounding of current areas of research and related

research areas

－　To cope with the expansion of the supervising agency’S

responsibility

Replacement of existing knowIedge base with new scientific

knowledge

Researchers▼　proposal ofinnovative research

Governrnent encouragement to commit basic research with the

nationaI budget assistance

The need to join co＝aborative research which the

government provides financial assistance

CoIIaborative research with indust ries

The respondents were asked to rate the degree of impact of these

reasons in a　3　point scaIing：

1＝　No relationship

2　＝　Weak relationship

3　＝　Strong relationship

The result of analysis is presented in Table　3．8．　According to

this′　the SKC－tyPe reSearCh organizations tend to state the

compounding of research areas with related research areas as the

reason for diversifying research areas．　On the other hand．　the

PKC－tyPe and PP－tyPe reSearCh organizations name the expansion of

the supervising agencies r responsibi Fity as the most inlPOrtant

reason for diversifying research areas．
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Table3．8　Re880nS for DiYerSifying Research Are8S by Each Type

ReaSOnS　for　Research Scientific Science Public Policy F－Value

DiYerSifiCation Knowledge Applic8－ Knowledge Pro血0－

Cre8tion tion Cre8tion tion

（SKC）type （SA）type （PKC）type （PP）type

Conpounding　of　Current

Areas　of　ResearCh　and

Re18ted　Research　Areas

To　Cope　with　the

ExpanSion　of　the

Supervising　Agency’s

Responsibility

Replacehent　Of

Existing　Rese8rch

Yith　New　Scientific
Knowledge

Researchers’proposal

Of Innovative

Research

GoYernnent　Encourage－

JIent　tO　Expand　Current

ResearCh

The　Need　to Join　Coト

laborative　Research

WhiCh　the　Government

ProYides　Financial

Assist8nCe

Collaborative

ReSearCh　with

Industries

2．46

2．38

2．15

2．54

2．69

2．54

2．00

2．38

1．80

2．60

2．69

2．25

2．31

1．75

2．36

2．14

1．93

2．50

2．21

2．50

1．65

2．45

2．72

2．27

2．00

2．64

2．19

1．36

0．09

4．04氷水

1．95

2．45米

1．86

0．59

1．68

The flguresin this table denote the eYaluation sCOreS．

＃　pく0．10　日　Pく0．05　日米　Pく0．01
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3．2．4．3　　Methods of implementing research activities

The research organizations do research using a variety of methods

of impJementing research activities．ln this study．the respond－

ents were asked toindicate the number of projects by each method

Of implementing research activity．　Table　3．9　shows the average

nurnber of proj ects by each method for each type of research

Organization．　According to this anaIysis，international collabo胃

rative research projects and inter－University projects are posi－

tiveIy used by the SKC－tyPe and the SA－tyPe reSearCh organiza－

tions．　Jn comparison．　the Pp－tyPe and the PKC－tyPe reSearCh

Organizations tend to focus on routine research．　ln the govern－

ment－PrOmOted research projects′　all types of research organiza－

tions participate aggressively．　The SA－tyPe reSearCh organiza－

tions also appear to have more sponsored research projects which

are carried out jointly with research institute of public corp0－

rations．
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Table　3．9　Methods ofInplementing Research ActiYities by Each Type

〃ethods　of SCientific ScienCe Public PoH cy

F－ValueIIPlenenting　ResearCh Knowledge Applic8－ Knowledge Prono－

ActiYity Cre8tioJl tion Creation tion

（SKC）type （SA）type （PKC）type （PP）type

Participation　to

GoYernlent　Sponsored

Research　ProjeCt

Sponsored　Research

（from other

institution）

Co118borative　Research

Yith　Research Institu－

tion　of　Public

Corporation

Collaborative　Research

Yith　UniYerSity

International

C0118boration

La用e－Scale　Projeet

（Ac8de血ia－GovernJqentー

Industry）

Routine　ResearCh

11．6

0．2

1．7

1．6

2．7

2．3

31．6

8．4

6．2

5．4

9．1

4．1

0．8

42．6

17．2

1．7

1．0

1．8

0．7

0．4

45．9

19．8

7．7

3．0

1．7

1．3

1．0

115．1

0．85

2．48米

0．92

1．27

1．81

1．47

1．04

Special／SpeCified

ResearCh （basic and／

Or leading area）

13．7 8．6 4．9 8．4 1．55

The figuresin this table denote the average number of projects．

X p＜0．10　　水木pく0．05　　米水木　P＜0．01
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3．2．5　　Research Management

3．2．5．1　　Formulation of Research Thernes

lt is presumabIe that research organizations decide on research

themesin various ways：in response to formal requests．according

to inforrnal suggestions．or using systematic surveys．　Jn order

to determine this issue′　We aSked the respondents t．0　SCaJe the

importance of various patterns as follows：

1＝　Verylittle

2　＝　Relatively littIe

3　＝　Medium

4　＝　Relatively large

5　＝　Very Iarge

TabIe　3．10　summarizes the findings．　The Pp－tyPe reSearCh organi－

zations show a strong tendency to decide research themes accord－

ing to theIaws on establishment or execution．　To the contrary′

the SKC－tyPe Organizations use researchers’suggestions and the

survey data as the basis for research theme formulation．
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T8ble3．10　Methods of Fornulation of Research Themes

Forlulation　of

ScientifiC ScienCe Public Policy

F－ValueKnowledge Applic8－ Knowledge Promo一

Research　Themes Creation tion Creation tion

（SKC）type （SA）type （PKC）type （PP）type

［ln　Response　to

Official Requests］

LaYS　On　EstablishⅢent

Or　Execution

Council’s

Reco的endation

2．92

2．77

2．65

2．50

3．50

2．71

4．00

3．00

2．61米

0．31

［According　to

Infornal Suggestions］

ResearChers’
Su“estions

Requests　of　Related

lnstitutions

4．23

3．62

4．41

3．47

4．14

3．71

3．42

3．58

2．45本

0．13

【Using

Systelatic Surveys］

According　to

Scientific　Data

According　to

Needs　D8ta

3．62

3．23

3．00

3．06

2．93

3．14

2．83

3．42

1．58

0．40

The figuresin this table denote the evaluation scores．

水　pく0．10　　氷水　P＜0．05　　米米米　P＜0．01

3．2．5．2　　Pre－eValuation of Research Themes

As the next step′　the respondents were asked to rank the follow－

ing items as the criteria of a pre－eValuation of research themes：

－　　Contribution to basic sciences

－　　Contribution to the public administration needs

－　　Size of demand
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－　　Technological feasibility

－　Relevance to national projects

－　　Research cost

－　Contribution to the nurturing of researchers．

These items were asked to be scaled：

1＝　Do not consider

2　＝　Consider to some extent

3　＝　Consider importantly．

As suggested in TabIe　3．11．　the Pp－tyPe and PKC－tyPe reSearch

Organizations tend to emphasize contribution to the public admin－

istration needs．　while the SKC－tyPe and the SA－tyPe reSearch

Organizat，ions take contribution to basic sciences seriously．

Table　3．11　Pre－eValuation Criteria of Research Thenes

Pre－eValuation Scientific Science PubliC Policy

F－ValueCriteria Knowledge AppliCa－ Knowledge Promo－

Creation tion Creation tion

（SKC）type （SA）type （PKC）type （PP）type

Contribution　to

Basic　Sciences

Contribution　to　the

Meeting　of　AdJninis－

trative　Needs

Size　of　Demand

2．54

2．38

2．25

2．44

2．25

2．44

2．00

2．87

2．38

2．19

2．83

2．58

1．59

3．73水木

0．69

Technological

Feasibility

ReleYanCe　tO

National Projects

Research　Cost

2．54

2．31

1．92

2．50

2．50

2．13

2．46

2．25

2．00

2．33

2．42

2．17

0．29

0．47

0．34

Contribution　to　the

Nurturing　of

ResearChers

1．85 2．19 2．23 2．33 1．89

The figuresin this table denote the eYaluation scores．

＊　pく0．10　　木本　pく0．05　　＊水木　pく0．01
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3．2．5．3　　0ther Research Evaluation Criteria

ln addition to the considerations as suggested above′　the re－

spondents were asked to describe any other evaluation criteriain

an open－end question．　The SKC－tyPe reSearCh organizations re－

fer red to：

一　　〇riginality

lni tiative

lnnovativeness

－　Social spii卜OVer effects．

The SA－tyPe reSearCh organizations then　＝sted：

－　Improvement of development equipment

－　　PubIication of superior articles

－　　Patent′　etc．

For the PKC－tyPe reSearCh organizations．important criteria are：

Coherence with the supervising agencyVs research plans

lrnprovement of researchers’potential．

Finally′　the Pp－tyPe reSearch organizations point to：

Coherence wf th the capability of test faci．ities

EvaJuation of the supervising agencl／．

3．2．5．4　　Methods of Terminating Research Thernes

The respondents were also asked to describe the methods of termi－

nating the research themes．　The SKC－tyPe reSearCh organizations

rnention as follows：

Examine the degrees of contribution to science and

technology

Terminate one as the research progresses into another

PrOj ect

Researchers’own decision with the advice of management

According to the externaJ evaJuation．

The SA－tyPe reSearCh organizations list：

一　46　胃



－　When the planned goal was achieved

－　When the cont．inuation of t，he proj ect is not expected to

achieve the goal

－　　When researchers were not availabIe．

The PKC－tyPe reSearch organizations then point to：

－　When the p F anned goal was achieved

－　When the planned duration was expired

－　　When the inf F uences of periodica！job rotation is severe．

FinaJly．　the Pp－tyPe reSearCh organizations point to：

－　According to j ob rotationin the case of routine projects

－　　Research proj ects mostly have fixed duration．

3．2．6　　0rganization

3．2．6．1　　Di rector

The fact that the di rector has been promoted within the research

Organization itseJf or has been invited from other organization

has important meanings．　Fi rst′　it may indicate the leveJ of

autonomy of the organization．　lnternal promotion may mean a

higher level of autonomy．　0n the other hand．when the director

was invited from an outside organization．it may mean that the

organization had to dea．with a high leve L of uncertainty in the

externai enVi ronment．　The result of the analysis is shown in

Table　3．12．

1t was found that the PKC－tyPe and PP－tyPe have more outside fig－

ures as di rector，　PrObably they perceive the uncertainty more

intensively．lt，also means that these organizations have Iower

degree of autonomy．
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Table　3．12　ResearCh Directors’BaCkgrounds

Backgrounds　of SCientificScience PubHC Policy

Research　DirectorsKnowledge AppliCa－Knowledge Pro皿Otion

Creation tion Creation （PP）type

（SKC）type （SA）type（PKC）type

Promoted　within

lnside

lnvited　from

Outside

9

4

13

4

8

7

5

8

The nuJnbersin this table denote the numbers ofinstitutions．

x2＝5．19

米　pく0．10　　本末　pく0．05　　米H Pく0．01

3．2．6．2　　The Nurnber of Researchers

The respondents were asked to indicate the numbers of research－

ers′　managing staff and support staff．　The averages of these

categories by each type are shownin Table　3．13．

L t was found that the SKC一七yPe reSearCh organizations have reIa－

tively fewer managing and support staff．　0n the other hand′

these organizations have more resea rche rs pe r o rganization．

reflecting that they are oriented to basic research．　The SA－tyPe

organizations have reIatively more managing and support staff．

probably because they are focused on applications of science and

technology．
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Table3．13　Conposition of Research Staff

Categories SCientific SCience Public Policy

p－V81ueKnowledge Applic8－ Knowledge Pronotion

Creation

（SKC）type

tion

（SA）type

Cre8tion

（PKC）type

（PP）type

ResearCh

M8n8gement　Staff

Researchers

23．3

141．2

32．3

119．1

23．8

96．7

17．4

79．2

0．62

0．99

ResearCh

Support　Staff

8．8 23．8 29．1 24．4 1．32

The numbersin this table denote the numbers of each staff．

米　p＜0．10　　水木　pく0．05　　米米米　p＜0．01

3．2．6．3　　Nurturing of Researchers

The respondents were asked to answer whether they have the prac－

tices of discretionary research and whether or not sending re－

searcher to domestic or foreign educational institutions．A　3

point scaling was used as foIlows：

1＝　No such praCtice

2　＝　Case by case

3　＝　Have the practice

As suggested in TabIe　3．14′　there is no remarkabIe difference

among four types of organizations on this aspect．　But the case－

by－CaSe adoption of discretionary research is relativeJy fre－

quentJy found among the SKC－tyPe and the SA－tyPe Organizations′

while no institutionaJized practice was found among the PKC－tyPe

and the PP一七yPe Organizations．　About a half of the entire re－

spondents appear to have the practice of sending researchers to

domestic or foreign researchinstitutions except for the PP－tyPe．
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Table　3．14　ReBe8rCher Nurturing Syste皿S

ContelltS　Of Scientific Science Public Policy

トValueProgr8nS Knowledge Applic8－ Knowledge Promotion

Cre8tion

（SKC）type

tion

（SA）type

Creation

（PKC）type

（PP）type

Discretionary

Rese8rCh

Studies　at　Domes－

tic Institutions

Studies　at　Foreign

Institutions

2．08

2．46

2．62

2．06

2．47

2．59

1．77

2．50

2．36

1．50

2．17

2．17

1．60

0．60

1．02

The figuresin this table denote the evaluation scores．

米　P＜0．10　　＊米　p＜0．05　　水水木　pく0．01

3．2．7　　Research Outcomes

3．2．7．1　　Publications on Academic Jou rnals

The respondents wer・e aSked to give the number of Japanese and

English research papers pubJished on academic j ou rnals．　The

result of the analysis is shown in TabIe　3．15．　When it comes to

Japanese articles′　the fou r types of organizations show less

differentials in number．　On the other hand′　mOre English papers

are found to be pubIished by the SKC－tyPe and the SA－tyPe re－

Search organizations．
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Table　3．15　ResearCh Publication

Nu血ber　of Scientific Science Public Policy

F－ValuePaperS Knowledge Applic8－ Knowledge ProInOtion

Creation

（SKC）type

tion

（SA）type

Creation

（PKC）type

（PP）type

Jap8neSe

PaperS

English

PaPerS

128

77

159

99

86

32

124

22

0．37

1．86

The numbersin this table denote the number of papers．

米　P＜0．10　　水米　Pく0．05　　氷水水　Pく0．01

3．2．7．2　　Patents Registered and Applied

The respondents were asked to give the statistics of the patents

registered and app，ied domestica Lly and overseas．　The average

numbers by each type are shown in Table　3．16．　lt is found that

the SKC－tyPe and the SA胃tyPe Organizations are more active in

creating patents′　both domestica Fly and overseas．　As far as the

PKC－tyPe and the PP一七yPe are COnCerned．　the numbers of patent

registered and app＝ed remain comparativelylow．
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T8ble　3．16　Patents Applied and Registered

StatuS Scierltific Science Public Policy

トValueKnowledge Applic8－ Knowledge Pro皿Otion

Cre8tion

（SXC）type

tion

（SA）type

Creation

（PXC）type

（PP）type

DomeStic

AppH Cation

DoleStic

Registration

0verseas

Application

0verseas

Registration

211

187

25

37

174

118

30

21

60

16

6

4

18

14

1

0

3．47米米

3．34XX

1．77

2．60x

The nuⅢbersin this tabIe denote the numbers of patents applied

and registered．

X Pく0．10　　米本　Pく0．05　　米真水　P＜0．01

3．2．7．3　　lmpacts of Research Outcomes

The research outcomes may have various impacts in various ways．

The respondents were asked to scale the f0日owing potential

irnpacts：

JnfIuence on the supervising government agencies

－　lmprovement of t，eChnical standards of industries and firms

－　　Cont．ribution to basic research

－　　Contribution to regionaI economy

－　lnfluence on private research organizations’activity．

A　5　point scaling method was used：

1＝　Very weak

2　＝　Relatively weak

3　＝　Medium

4　＝　Re】atively strong

5　＝　Very strong
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The results of anaIysis are suggested in TabIe　3．17．　Both PKC－

type and PP一七yPe Organizations responded that their research

outcomes have strong infIuences on the governrnent agencies．On

the other hand．　the SKC－tyPe and the SA－tyPe Organizations

claimed their contribution to basic research and to the regional

economy as major impacts of their research outcomes．　These two

types of organizations are also found to affect private research

organizations to a remarkable extent．

Table　3．17　Influences of Research Outcomes

Content　of SCientific Science Public Policy

F－ValueInfluences Knowledge Applica－ Knowledge Prono－

Creation tion Creation tion

（SKC）type （SA）type （PKC）type （PP）type

InfluenCe　On　the

Supervising

Governnent　Agency

Contribution　to　the

IlprOVenent　Of

TechniCal Standards

of Industry　and　Fir皿S

Contribution　to

Basic　Research

Contribution　to

Regional ECOnOmy

InfluenCe　On　Private

Research　Organiza－

tions’ACtivity

Contribution　to

Soci81 Needs

3．31

3．77

3．85

3．15

3．38

3．77

4．00

3．94

3．88

3．24

3．65

4．06

4．71

4．00

3．14

2．43

3．14

4．14

4．23

4．08

3．07

2．54

2．85

4．23

5．30XXX

0．20

2．32本

1．70

1．88

0．79

The figuresin this table denote the ev81uation sCOreS．

米　pく0．10　氷水　pく0．05　本米本　pく0．01
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3．2．8　　Summary and Meaning of the Typologies of Public

Research Organizations

We have discussed the characteristics of research activities by

distinguishing foUr different tl／PeS Of pubIic research organiza－

tions．

It was found that the’’Scientific Knowledge Creation　（SKC）一七yPe

research organizations‖　mostly belong to MITl or Environment

Agency and perform basic research which cannot be done by private

research organizations．　These organizations pay much attention

to the commonaIities betWeen eXisting and new research areas in

terms of affinity with certain field of science and technology

and the methods of implementing research activities as the cr j te－

ria of expansion．　As to the guide＝nes of the supervising agen－

cleS′　long－term Visions are used as criteria′　but they usually

have a high degree of autonomy．　For the formuJation of research

themes′　these research organizations often resort to researcher．s

SUggeStions and market and science and technology survey data．

For pre－eVaJuat j on criteria of research theme′　they focus on

contribution to basic research′　Originality′initiative′InnOVa－

tiveness and contribution to the society．　Most of directors for

this type of research organizat：ions are promoted j nternal！y．

These organizations have reIatively more researcher′　fewer manag－

ing or support：Staff′　because they focus on basic research．　In

terTnS Of both j ou rnal publication in Japanese and English and

Patent aPPlications and acquisition′　these organizations excel

Others．　The rnaj or irnpacts of their research outcome are found in

the area of contribution to basic research．

’’The Science Application（SA）－tyPe reSearCh organizations’’mostly

beIong to the agencies related to medicine，MITl′　and research

institute of pub＝c corporations．　With the orientation to both

basic research and application of research′　these organizations

focus on applications of scientific knowledge．　They take the

commonalities between existing and new research areasin terms of

basic research and appIied research as the criteria of expansion．

They refer to the long－term PIans of the supervising agencies．

and thus have a high degree of autonomy．　ln selecting research

themes，　these o rganizations listen to what thei r researche rs

SuggeSt．　ln evaluating research，　these organizations emphasize

the size of demand′　relevance to national projects′　the leveI of

improvement in the development of equipment′　and patent app＝ca－

tions as important criteria．　ln j ournal publication and patent
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application′　these organizations mark high scores．　Their re－

search outcomes turn out to have impact on basic research′　thus

affecting the technoIogicalleve Z s ofindustry and firms．

Most of the’’PubIic KnowE edge Creation（PKC）胃tyPe Organizations”

belong to the Ministry of Agriculture′　Forestry and Fisheriles．

They have much cont，ributionin soJving problems the users havein

suchindustriaI areas．ln expanding research′　they emphasize the

commona Eities in terms of the needs of the supervising agencies T

administrative needs．　These institutions also refer to concrete

policies such as the research guide Lines established by the

supervising agencies in planning their research．　ln deciding on

research themes′　they take the laws regarding estab＝shment and

execution and the recommendations by the counci Ls into considera－

tion se riousIy．　Maj o r evaIuation c ri te ria fo r the research

themes appear to be contribution to the needs of supervising

agencies and coherence with their own research plans．Journal

publications are mostly in Japanese′　and English articIes are

relatively few．　The impacts of research outcomes are mostly

found in the areas of the influence on the governing agencies and

techn0logicaJ improvement of industry and firms．

FinalIy′lrthe PoIicy Promotion（PP）一七yPe reSearCh organizations′r’

which mostIy belong to the Ministry of Agriculture．Forestry and

Fisheries and the space agency′　Create and appIy knowledge for

the administ ration of the gove rning agencies．　In expanding

research．　the neighboring areas of existing research is consid－

ered to be one of candidates．　Concrete policies and targets are

used as gし＝delines for research planning．ln selecting research

themes′　the laws on installation and execution and the recommen－

dations of administrative councils are referred to as criteria．

MaJor evaluation criteria incIude contribution to the needs of

governing agencies and the size of demand．　Most directors for

these organizations areinvited from outside′　and t，he portions of

support staff are larger．　Journal publications are focused on

Japanese articles，and the numbers of patents registered or

applied are reIatively Iow．　The impacts of these organizations

are mostJy found in the areas of the influence on the governing

agenCies and the technologicalimprovement ofindustry and firms．

The characterizat，ions of national research organizations we have

done so far wil E form a basis of the underst，anding andinvestiga－

tion of nationa E science and technology programS．
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4．　EVOL〕T10N OF NATl0NAL PROGRAMS AMONG GOVERNMENT．INDUSTRY

AND ACADEMIA

ln the previous chapter．we have analyzed the results of ques－

tionnaire survey to identify the current activities of national

and pub＝cinstitutes′　Which are the core promoters of nationaI

science and techno】ogy programs．　For the impIementation of

nationaJ science and technology programs′　however′　business firms

and academic organizations are also important pJayers．National

science and technoIogy prograrns are often initiated by the gov胃

ernment agencies′　Which are then many times joined by firms and

universities．　　Therefore．an analysis on the aspect of govern一

ment－industry－aCademia cooperative reJationships is one of the

substantive approache5　for the deep understanding of the nature

of nationaI science and technology programs．1n this chapter′　We

shall begin to analyze this problem by examining such reJation－

ships in the space program as one of the typicaI nationaJ pro一

g ramS．

4．1　　GeneraJ Outlook

Regarding the interaction among government．industry and acade－

rnia′　there exist many stUdies on the cooperative relationships

between industry and academia′　Or between government and indus－

try．！n this section′　We Will briefly review them．

The studies on the reJationships between industry and academia

were perforrned actively in the1960s and the1970S．　which were

presentedin various manner．ln rather old time．it was supposed

that the scientific research was perforrned excIusively in acade－

rnia．　Recent，f y．the center of the research has rnoved to industry．

Modern science was industrialized．　and the research in academia

is highly influenced by that tendency．　As to the coIlaboration

between those who foIJow”the pursuit of private interests’l and

those who seek”the pursuit of public knowledge，’’there have been

two perspectives．　One was deepJy concerned about whether acade一

misrn could be maintainedin the face of many probJems such as the

confidentiaI nature of proprietary knowJedge and inteIIectuaI

property rights．　On the other hand′　the other take a positive

attitude toward the transfer of knowledge from academia toindus－

try by expecting sufficient funding from industry．　Today′　the

relationships between industry and academia are becorning deeper′

as both sides become Jess re L uctant to commit such collaboration．
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For exampJe．　the industry increasingly needs to commit basic

research．and the academia more and more needs research funds．

On the other hand′　aS t，O the business胃gOVernment relationshipsin

Japan′　there has been much concern．　particularJy by the United

States′　that they are characterized by some exclusive network

relationships′　a nOtion opposite to the free market system．　A

typical example of the workings of such concern was the opening

Of the Japanese satellite market′　Which the　〕．S．government

SOught for intensively．

NationaI science and technology programs thus have important

implications′　Since they inevitably involve the collaborations

among government′　industry and academia．　This tr j partite reJa－

tionship have existed more or less since the government had ever

involved in science and techno．ogy programs．　However′　a trend－

Setting note came with the Reqommendation No．5　0f the CounciI for

Science and Technology in　1971．　ln that recomrnendation．　the

Council emphasized that it needs to mobilize all research capaq

bilities and for such purpose it also needs to link universities′

national research Jaboratories and private research institutions．

The Recommendation No．6　0f the Council in1977　then stressed the

importance of Hstrengthening the organic links arnong government′

academia and indust ry in research and development．”　and after

that time，　the necessity of coJlaboration among industry′　acade一

mia and government was frequently appealed to the publicin order

to promote the growth of economy．

Recently′　gOVernment－s c00rdinating efforts in R＆D of advanced

Science and technoIogy have become saIient．　The background for

this tendency is the increasing fusion among different disci胃

Plines and areas of resea rch．　This’lbo rderlessl’phenomenon

includes not onIy C＝fferent disciplines and technologies but also

SyStemS′　Organizations and even nations．　Cooperative activities

emerge not only f rom searching for new inteIIectual f rontiers

between researChers of different fie Eds but aJso from aiming at

effective utilization of researchers’potentials．　Restructurin9

0f various systems has a．ready begun′　and this effort is now

advancing to other levels including the globalization of the

government－industry－acadernia relationship．　Therefore′　the role

Of government has also reached to the centraI irnportance in this

reIationship．

ln order to dissolve the current policy problems which come from
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above phenomena′　SOme E essons shouId be drawn from case studies

with historical insights．　ln this study′　We WiiI analyze the

mechanisms of cooperation among the three sectors in severaJ

national programs′in order′in the stress of the roIe of govern－

ment′i．e．from a point of view of optimization of pubIic bene－

fits．　Here′　We firstJy take Japanese space program．
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4．2　　A Case of Space Program

ln this section′　We WiH deal with the Japanese space program as

a representative case of the nationaJ science and technology

PrOgramS．The case study wiJI Jay emphasis on the expansion of

the relationship among academia′　gOVernment andindustryl in

terms of systems．l．e．Iaws．institutions and organizations．

First of aIl．we wilI review the historical formation process of

the space R＆D system．which w＝I be followed with macro data on

the academia一gOVernment－industry relationshj ps．A preJiminary

analysis of the collaborative structure will then performed．

4．2．1　　Brief History of Space lnstitution

A brief history of the evolutionary process of insti tutes and

Organizations of space R＆Din Japan is shown in Table　4．1（Refs．

10－12）．　The earIy setting of space research in the worJd was the

miss＝e research after World War ll against the backdrop of the

US－Soviet competition and the appIications of the R＆D to the re－

SearCh on geOmeteOrO F ogicaI survey．　On such background of inter－

national tendency′　the lnsti tute of lndustrial Science of the

University of Tokyo began to research on the rocket technoIogy

using a smaIl rocket calIed the’rpenc H rocket’’in　1955．　Jn

1957，　the world was shocked by the Sputnik launched by the

Soviet Union．and three years later．in1960′　the Space Deve L op－

ment CounciI（SDC）was created in Japan．

The Japanese business communi ty responded to the government

initiative by installing the SpeciaJ Committee on the Peaceful

Unitization of Space（SCP〕S）in the Federation of Economic Organ－

izations（Keidanren）in June′lg61as alink betweenindustry and

government．ln1963′　the National AeronauticaI Laboratory of STA

WaS reVamPed to the National Aerospace Laboratory．　Jn academia．

the rocket research division of the University of Tokyo’s lnsti－

tute Of lndustrial Science was combined with the　〕niversity’s

Aeronautical Laboratory to form the lnstitute of Space and Aero－

nautical Science（ISAS）in1964．］n governrnent′　the Space DeveI－

OPment Prornotion Group was installed j n STA．　Active reconstruc－

1．We adopt this order of three sectorsin the case of space

PrOgrarn′　because Japanese space R＆D have progressed from acade一

mia．through government．t，O industry．
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tion of aIl these jnstitutions came from a strong tendency to

promote science and technoIogy beyond the resuJts obtained by

contributing to thelnternational Geophysical Year（lGY）during

1957　t01958．

ln December l967′　SDC finally compiled its eight years research

intoits　4th Recommendation titled HOn the Basic Guideline of the

Long－Term Plan and System of Space Development．”The Guideline

emphasized，amOng Other things′　the need to estab＝sh an organi－

zation which can unite the space research efforts of government′

industry and academia as a nationaJ force．　Upon receiving this

Recornmendation′　the government wrote’’the Law for EstabJishment

of the Space Activities Cornmission（SAC）’’in1968′　Which then

followed by the announcement of the　“National Space DeveJopment

Agency（NASDA）Law”in1969．　And．SAC replaced SDC with a view

Hto facilitate the comprehensive and pIanned promotion and demo胃

cratic management of nationaJ policies on space deveJoprnent．”

NASDA was then instaIled to promote space deveIopment：for appli－

cation purposes′　With the aboJition of the Space DeveIopment

Promotion Group．　Now activities of both lSAS and NASDA came

under the jurisdiction of SAC．　ln the business sector，Keidan－

ren－s SCP〕S was dissolved to deveJop into the Space Development

Promotion Council　（SDPC）in lg68．　These organizations now con－

sist the backbone of the government胃industry－academia coopera－

tions in space development．

During the nationaI space development system had been arranged′

lSAS－s endeavors to Jaunch satelJites had failed fou r times

before they successfuつiyJaunched a sateJlite on the L4S－5　rocket

on February　日．1970．　This Japan’s first sateIlite was named

．．Ohsumi，’’and Japan became the　4th countryin the world which has

the technoIogical capability ofIaunching sateIlite．

The first satellite in the application fields was Engineering

Test Satellite－［（ETS－1；nicknamed　”Kiku”）　that was launChed by

NASDA on September　9′1975．　Prior to this success of launching

ETS－1′　due to the pressure by increasing demands from various

government offices′　there was a deep dilemma to go through the

deadlock of delayed development by indigenous technology．　A

major force which overcame this difficulty was a drastic policy

shift from domestic deveIopment to importation of technologies

from the United States′　Which was documented in the l970　review

of space p0licy（See Ref．6′　PP．297－300）．’This poJicy change was

based on a prospect that pursuing leSS UnCertain method of im－
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POrting technology would be better forlaunchinglarger payloads

in the future．　On the other hand′　the experiences of the Univer－

Sity of Tokyo so far had also contributed to develop the funda－

mentals in the application fields′　eSPecially Tanegashima launch

faci．i ties and ETS－1　　（n this fashion′　the progress of the

PrOjects Was very smooth．

Since then．Japan has risen fast as a power in the fieJd of space

developrnent．　As of November．1992．　the total nurnber of sateト

Iites launched by lSAS′　NASDA and private enterprises are　56．

which consists of LSAS for scientific purposes　21．　NASDA for

app＝cations　31　and private f汗ms for communications　4　（Figure

4．日．　Presently′　Japan is on the thi rd place after the former

Soviet Union and the〕nited States．　One major characteristic of

SPace development in Japan is the dominance of applications

Satellites cornpared to engineering test satellites which have

Jarger proportions in the US and the former Soviet Unj on．　This

PartIy comes from the fact that Japanimported the basic t，eChnol－

Ogies for space．

Technology development can be measured in terms of the number of

PaPerS Published by the authors j n each sector．　Figure　4．2indi－

cates one of these data in alJ fieJds of space science and tech－

nology　（Source：Proceedings of The Space Sciences and Technology

Conference，Japan Society for Aeronautica L and Space Sciences）．

A cJear t rend found in t，he figure is a rapid g rowth of the

number of papers submitted by the researchers of private firms．

The trend has risen rapidly since the early1980s with1981and

1987　as two stepping stones．　This trend is contrasted with the

Slow growth of those by government and university researchinsti－

tutions．　The background for this rapid growth of space research

in the private sector is understood from the sponsored research

frorn NASDA．　ln other words．its tendency partly depends on the

NASDA’s p0日cy and activities．　NASDA′inits early tirnes．aimed

not only at importing the basic technologies for sateJlite and

rockets but also at eIaborating them to suit the Japanese needs．

The success of Iaunching ETS－1f in1977indicated that the basic

techn0logies for the geostationary sateIlite were mastered．　With

this success as a turning point．NASDA shifted its space pro－

gram’s orientation towards new advanced target．　Along with this

new plan．the functions of Tsukuba Space Center were expanded as

One Of the major R＆D centers aIong this line．　ln terms of re－

SearCh．new emphasis was now given to subsystems′　cOmPOnentS and

PartS Of sateIlites and rockets．　Turning into the late1980S．
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Japanese space research has enlarged its domain．　lncluded are

space infrastructure buiJding，eXPeriment under microgravity′

moon exploration，etc．and the efforts have been directed to

establish their basic technoIogies．　This new trend coincides

with a new research boomin the private industry as ll Lustrated

in Figure　4．2．

4．2．2　　The Academia－Government－E ndustry Cooperation Structure

Jn this section，　We WiII examine the nature of the cooperative

relationship among academia′　gOVernment and industry with a case

StUdy of space program．

4．2．2．1　1SAS and NASDA

Space development in Japan started in the academic sector with

the　〕niversity of Tokyo．　lt was then expanded by the public

sector with the inauguration of NASDA′　Which focuses on appJica－

tions satellites in cooperation with private firms．　RecentIy．

private companies were founded to provide communication and

broadcasting services．　Launching and utiJization of sateI＝tes

have been thus deveIoped in the context of the cooperation among

academia′　gOVernment and industry．lSAS and NASDA have been the

central Iocus of techn0logicaI development．　Here．　we review

several historical facts of the relationships between JSAS and

NASDA．

Let us consider the case of the fi rst satellite of scientific

fields．　The fi rst sateiJite′　‖Ohsumi′”was launched by the

Lambda Rocket in1970．　The satellite was developed not only by

the　〕niversit：y Of Tokyo－s researchers but also by the cooperation

among a variety of researchers beIonging to different institu－

tions　（Ref．13）．　More specificaIly．　to develop a variety of

technoJogies in such areas as mission equipment′　Structure′　POWer

SUPPly′　telemetry and commands′it gathered the researchers from

lSAS′lnstitute of IndustriaI Science and Astronomical　0bservato－

ry of the　〕niversity of Tokyo．Rikkyo　〕niversity′　Radio Research

Laboratory′　NTT′　NHK Technica Z Research Laboratories′　AJST Elec－

tric Test Center′　NEC′　etc．

Some120　to130　researchers from the above institutions had met

about　20　times starting from initial technical discussion to the

decision of the prototype satelli te design．　This kind of re－
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SearCh group among university professors′　　their graduates and

SOme their colleaguesis often seen when a research on new sub－

jects starts．　AH mernbers participate to the meetings on their

OWn Will anditis heldin free atmosphere′　and thus the meetings

SerVe aS the training grOund of young researchers as welL．

The technologies created and accumulatedin academia during the

development of the above sateHite transferred to the appFication

Sate．lites through the firms thatlater participatedin the ETS－I

PrOj ect．

Let us take another instance of the creation of NASDA．The in－

StalIation of the Space Development Promotion Group at STA in

1964　prompted competition between STA and the〕niversity of Tokyo

for ini tiative in rocket development　（Refs．14　and15）．　At that

time．　the government side intended to unify all nationaJ space

deveIopment efforts for a singJe purpose of developing Jarge－

scaIe Iaunch vehicles．　On the other hand，　the researchers at

〕niversity of Tokyo attempted to maintain the fundamental tech－

nology for space science within academia．　The　〕niversi ty of

Tokyo researchers’intention then faced criticism．　The crux of

the criticism was that it is not appropriate that a university

accounts for space development of the whoIe nation．　which will

CaUSe amOng Other things a gigantic expansion of research budget

to a degree at which oneinstitution cannot manage properly．　The

University of Tokyo’s position became much weaker as it faiJed

four launch trials in succession．　lt became wideIy criticized′

especially by one of maj or daily newspapers that the whole space

budget was too big to be concentrated in one researchinstitution

Of the University．　A final negotiation was made that the Univer－

sity of Tokyo’s research will be iimited to the rockets of diame－

te rs of L ess than1．4　mete r．　Anothe r maj or development was

entrusted to another body which was born from the separation of

the space research insti tute f rom the University of Tokyo in

1981．

4．2．2．2　　An Analysis based on Statistical Data

Now we shall anaIyze the academia一gOVernment胃industry relation車

Ships in term of research expenses borne and research publica－

tions by each sector　（Source：Proceedings of the Space Sciences

and Techno Logy Conference．the Japan Society for Aeronautical and

Space Sciences）（Ref．16）．　Figure　4．3Jllustrates expenses by

each sector．　The figures were caJculated based on the arnounts of
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sales orders which private firms obtained from each sector．　Two

figures of1979　and1989　show that while government was more

supportive in l979′　the initiative move to industry ten years

later（Ref．17）．

Next′　aS anindicator of each sector－s activity．we wilI use the

number of papers presented by each sector at the meetingS Of the

Japan Society for Aeronautical and Space Sciences．　Figure　4．4

shows the coauthorship among academia′　gOVernment and industry．

in1979　and1989．　ln1979′　nO cOauthorship between universities

was found；it means that lSAS solely represented space research

in academia．　The relatively smaller scale collaborative research

between academia and indust ry compa ring wi th the au tonomous

research′　despite the former’s leadership in advanced technoI0－

gies′indicate a weaker re］ationship between the two sectors．　An

additiona E expIanation for this is the consolidation of space

research among a El three sectors under theleadership of NASDA．

Recently，in1989′　the cooperative relationship between academia

and industry has been spurred，aS the advancements of research in

academia require sophisticated applications．　　Therefore，　the

frequency of col f aborative activities between the two sectors is

on the rise as shown in comparing the nurnber of papers from one

Organization with that of coauthored papers at academic sector．

One tendency is the privatisation of government research areas′

as the needs and pressures for commercialization increase．which

rneans a decrease trend of cooperation between g0Vernment and

industry．　On the other hand．the cooperation betWeen Public and

Private sectors inc reases in the advanced fields Jike space

envi ronment u tilization and space inf rast ructu re building．

Therefore′　the number of coauthorship between government and

industry is reIativelyincreasing．

Here′　in orde r to unde rstand the meaning of t，he data′　Iet V s

COnSider theIogics governing acadernia′　gOVernment．andindustry．

It is presumabIe that the latent logics for each sector T s re－

SearCh activi ty remain time invariant′　al though the appeared

COOPerative r・e L ationsh‖ps among the three sectors change wi th

time．

Academia′

research′

exact．　the

di fferent

at tention

in general，has been given the freedom and autonomy of

and government interference has been shunned．To be

academia consists of scientists and engineers who have

character′　reSPeCtively．　However′　here we pay our

to onIy a common character of thern．　That is′　they form
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networks of professional peop！e．　With these human networks．the

aCademia has been jnfiuencjng many fieIdsincIuding the govern一

ment and industry sectors．

Second′　the government agencies andinstitutions affect directJy

Orindirectlyindustry by means of budgets and policjes．　Partic－

uIarIyin national R＆D projects′　the government institutions as

coordinator of the research also have some functions to set the

dj rection of the research．iike a think tank．

Third′　Private firms in the industry have ambivalent attitudes

toward the other sectors．　As to the g0Vernment agenCies′　they

conform to what”the okami（the government or authorities）．r says；

they also have business calculations as weIJ toward government

agencleS．lt is most noticeable that the Japanese firms respond

to nationaJ projects out of nationaJistic passion，　and also out：

of caJcuIation．

The relationships between government agencies and acadernia are

the mixture of the conformation to national interests and the

inherent repulsive tendency for maintaining academic freedom．

0veraIl，however，the reIationships have been Jooser than those

between academia and industry．　These logics seemed to exist

behind the behavior of each sector．

ln sum．Japanese space programs have been developed by two lead一

Ing OrganS：（1）　the academia represented by lSAS which has an

inherent tendency to maintain academic freedom and autonomy′　（2）

the　90Vernment rePreSented by NASDA which has a manifest goal of

catching up with the West with limited resources as a national

Strategy．　With private corporations pIaced in the middle′　the

two sectors have differentiated thei r domains into science fieJds

and application fields and have maintained both competitive and

COOPerative relationships．　These competitive and cooperative

relationships can be said to have realized today’s rapid growth

Of space technologiesin Japan．

ln this set ting′　the role of p rivate co rpo rations cannot be

overemphasized．　They j oin the scientific proJects of academia′

and eIaborate the lea rning and then use i t at gove rnmental

PrOjects．　The firms have been also the main receivers of foreign

technoIogies through government agencies′　Which are then trans－

mitted to academia through the scientific proj ects．　ln this

fashion′　the competitive and cooperative relationships between

government and academia have been rTlade possibIe′　OWing to the

existence of private corporations．
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We have so far reviewed the relationships among three sectors of

academia′　gOVernment and industry in a case of space program．

The remaining tasks are to try deeper understanding OfindividuaJ

research proJects and to clarify the overaJl nature of nationaI

Science and techn0logy programs as a whoIe．
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T8ble4．1Evolution ofSpaceOrganizations8ndNajor Eventsin E8ChSectorinJ8Pan

UNIVERSITY　　；　　　GOVERNHmT　　；　　INDUSTRY
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＜UT＞‖）Therese8rChonrocket technologybegan

at theInstitute ofIndustrial Science．

The3rdIGY
2

‡
＞l

代TS＜

R＆D of Mu rocket was begun．

QSpace Science and Technology PromOtion

and Preparation CoMittee w8S cOnVened．

●Space DevelopJqent Council waS COnVened．

くFEO＞13）・FirstSpeci81Com扇ト

tee for the PeaCeful

Utilization of Space

wのheld．
●NationaI Aerospace Laboratory was established．

An experiment oflaunChing rocket was perfomed．

●Institute of SpaCe and Astronautical ScienCe

was est8blished．

＜KDD＞I4）・SpaceCoTnmunications

L8boratory was opened

一　　　　　●SpaCe DeYelopment Promotion Group was set up．

Scientific S8tellite Pl8n WaS annOunCed．

●Katsuura and Okinawa Radio Tracking Stations

Of the Sp8Ce DeYelopment Promotion Group

Started their oper8tions．

＜FEO＞　●Sp8Ce Development ProTnO－

tion Conference was

est8blished．

・Space Activities Comnission

（SAC）was established．

●NASDA w8S eStablished．

Japan’s first satellite”ohsumi”waslaunched．

TV bro8dCaSting was

OPend betweenJapan and

Europe YialNTELSIT．

ExChange of Notes Concerning Cooperation

betweenJapan and the U．S．A．for the Plan

of Launching GMS，CS8nd BS．

NASDAlaunched the first applic8tion

sateIlite”ETS－I，’．

NASDAIaunChed the firstJapanese geostationary

satelIite”ETS－1I．’’

＜MOE＞耳5）・TheInstitute ofSpace and AstronauticalSciencewas

established（TokyoUniYerSity’sInstitute was reorganized）

＜SAC＞　●Speci81Session for Space St8tion was set up．

●PriYate Satellite Commu－

niC8tionsCo岬8nies（JCS

AT，SCC，etc．）were estab－

Iished．

lgreement8TnOng the Governments on Cooperation

related to the Permanently Manned CiYil SpaCe

St8tion．

QSession for Space Station was set up．

ISASlaunched the13th Scientific S8teIlite，

SWinging by the moon．

＝）uT：TheUniYerSity of Tokyo

T2）sTA：TheScience and Technology Agency

‡3）FEO：TheFederationof EconomicOrganizations（KETDANRm）
t4）KDD：Kokusai Denshin DenwaCo．

＊5）K）E：The Ministry of Education
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5．　　CONCL〕DING REMARKS

This report is a first step to the understanding of national

science and technology programs by using statistical approach．

We have developed conceptuaJ frameworks for the research and then

analyzed the current activities of national organizations as core

promoters of nationaI programs．　ln addition′　We PreSented a

perspective to analyze national programs′　l．e．aSPeCt Of the

COOPerative reJationships among government institutes′　Private

corporations and academia with a case study of space program．

Tentative concJusions of the analysis are summarized as follows：

l．National programs as a subJect of analysis require diverse

angIes or perspectives for proper understanding．ln this

anaIysis′　　We have presented a research framework which

consists of stimuIus factors′　SyStem StruCture′　reSOurCeS

and outcomes as fundamental elements．

2．Before perforrning case studies of indiv L dua L nationaI

programs′　　We have perforrned a questionnaire survey on the

cur rent status of national R＆D insti tutions which function

as theimplementer of national programs．ln this analy－

sis，　We haveidentified four types of　　90Vernment and

pubJic research institutions：　（1）　Scientific Knowledge

Creation　（SKC）type；（2）Science Application　（SA）type；

（3）Public KnowIedge Creation（PKC）　type and　（4）PoIicy

Promotion（PP）type．　　The four types of institutions were

then exp．ained in terms of maJor several characteristics．

3．National programs are implemented in the setting of the

Organic reIationships among government′　industry and

academia．　　We presented this as one perspective to the

anaJysis of national programs．　　And as a predecessor of

this anaJysis′　　by adopting space program．the re f ation－

Ships were then analyzedin terms of two maJor indicators：

（l）research expenses borne and　（2）coauthored papers

PUbIished by those three sectors．

The purpose of this reportis to serve as the starting point for

further research of this subject．　Detailed research on each of

SPecific national programsis to be done from now on with the re－

Search framework presented here．　The research framework will

also need further eIaboration and refinement′　COr，reSPOnding to

Particular analyses．
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The national science and technology R＆D proj ects today take

important positions not only domesticaJly but alsointernational－

1y as they draw much attention frorn abroad′　ParticuIarly from the

PerSPective of international cooperation and contribution．　　As

SUch′it is much desirab E e that empiriCaJ studies on this subject

With using statistical approach are further carried on．Proper

Understanding of the nature of national programs wilJ serve as a

good laboratoryin which the directions for international cooper－

ation are identified and tested．

ln concIuding this report′　the authors express sincere gratitude

to the institutions and researchers who kindly provided us with

data and／or responded t：0　0ur queStionnaire survey．
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