
、～

ヽ叫、1　　　　　　　　　　　　　．

NISTEP REPORT No．16

TheJnterChangeofResearChersandEngJneerSBetween

t

JapanandOtherCountries

－A StudyBasedonthe“AnnuaJReportofStatisticsonLeagaIMigrants”、‘‘StatistiCSOn

ForeignerSStayinginJapan”andthe’AnnuaIReportofSta血icsonJapaneseNationals

Overseas”－

（SUMMARY）

MarCh，1991

2ndPolicy－OrientedResearchGroup

AkioNishimoto

HajimeNagahama

NationaHnstituteof苧cien9eandTechnol0gyPolicy（噸坪）

SCrENCEANDTECHNOLOGYAGENCY

誓二′ステム霹



TTanslation h om

Japanese vcrsion



Contents

1．Preface……………………………………………………1

2．Data and Scope of Study…………………………………・2

1）State ofinterchange of researchers and engineers…・4

2）Stay by researchers and engineers……………………4

3．0utiine of Voyage and Residential Categories　…………・5

1）When foreign researchers and engineers enter

and staYinJapan‥・・‥‥‥‥…・・・・‥‥・‥・・‥‥・

2）WhenJapanese researchers and engineers

go abroad‥・‥‥‥‥・‥‥‥‥‥‥・‥‥‥‥‥‥・‥‥・

3）WhenJapanese researchers，etc．′　Stay abroad………・8

4．Expianation of Terms　‥・…………………………………・9

1）Scope of survey………………………………………‥9

2）Researchers and eng．ineers……………………………・9

3）Number of researchers and engineers・・‥・

4）＝nterchange ratio……………………………………‥9

5）Stay rat⊥○……………………………………………・10

5．0utline of Findings……………………………………‥11

1）Generai situation ofinterchange of

researchers and engineerS

（1）1989　trends　‥・‥‥‥‥

（2）20－year trends・‥‥・・‥・‥‥・‥‥‥・・・・‥・‥・‥‥‥‥‥・

l
　
1
　
5

1
　
1
　
1

2）Recent characteristics ofinterchange………………19

3）General situation of stay by researchers

and engineerS・‥‥・・‥・・‥‥‥‥・・‥‥‥‥‥‥

（1）1988　trends・・‥‥‥‥‥‥‥‥・‥‥‥‥・‥

（2）Past trends・‥・‥・・‥‥‥‥‥‥・・‥・‥・‥

0
　
0
　
2

つ

‘

つ

‘

2



1．　　Prefaee

＝n the recent years theinternationai cornmunity has become

borderiess in which firms from differrent countries carry out

activities across nationai borders in search of more

advantageous conditions andin which peopie．things′　mOney and

SerVices freeiy come and go・With the growth of such borderiess

activities probiems such as of trade andinvestment friction and

acceptance of foreign WOrkers have become prevalent between

COuntrieS，　With the resuit that they are energeticaiiy

discussing measures to s01ve these probiems．

＝n the area of science and techn010gy aiso foreig‘n

COuntries have come to make demands on and pose probiems for

Japan regarding basic research and research and technoiogy

interchange，this means that Japanis being pressed to make an

appropriate response．＝t wili be a naturai international

Obligation for Japan which has become an economic super power

and techn010giCaily advanced country to precisely cope with

these demands．Mistakes couid deveiop into a more serious

PrObiems．　Recognizing the matterTs seriousness and promoting

mutuai understanding is important for Japan to deveiop into a

COuntry Which is trusted and respected by others in the

internationai comTLunity．

＝n the recent years Japanis being demanded to deveiop the

ievei of its basic research by estabiishing R＆D centers which

Wiii pass current best practive in the worid and mutch the so－
Ca11ed Hcenters of exceilence．II　＝t is said that there an

imbaiance has occurred between Japan and other deveioped

COuntries，in particuiar in the interchange of researchers，

because of iack of such R＆D centers in Japan and the

inadequacies of Japanese acceptance systems．This has come to

draw the attention recentiy as a serious probiem which couid

aggravate the science and technology frictionif negiected．

The interchange of researchers is beiieved to produce the

f0110Wing effects through free exchange of researchers having

different thinking patterns and cuiturai background．

（1）Zt wiii promote compiementation of the mutuai research

and techn010giCal abiiities and production of original
⊥deas．

（2）＝t wiii promote the transfer of research and

techn010giCal achievements and know－how．

（3）Zt wiii promote mutual understanding by researchers and

maintenance of g00d competitive reiationship．

The issue of imbaiance of interchange of researchers

Surfaced when it was pointed out by the U．S．side in the　2nd

Japan－U・S・Conference on Advanced Techn010gy and　＝nternationai

Environment heid in Kyoto in　1986　and the subsequent

negotiations for slgning‘Of the Japan－U．S．　Ag‘reement On

C00Peration in Research and Deveiopment in Science and

Techn010gy．Specificaiiy it has been pointed out that whiie

Japan has been sending a massive number of researchers to the

Western countries to acquire knowiedge and connecting this to

PrOduct deveiopment back home by having them bring back Western

achievements，Japan is ciosed when it comes to acceptance of

researchers from the Western countries and has not been taking

POSitive acceptance measures．
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In coping With such ciaims Japan has been producing steady

results by taking measures recentiy such as creation of

fe110WShip systems．However，Whiie part of the interchange

records have been made public recentiy the record ofinterchange

Of researchers which becomes the basis of arguments has not been

grasped fuiiy．

Given such a situation，this study has as comprehensively

as possibie studied and anaiyzed the record of interchange of

researchers between Japan and other countries by using

Statisticai data made avaiiabie by the Justice Ministry and the

Foreign Office．However，Since these data have been c011ected

from the government officesT own positions of contr011ing

departures and entries and grasping the actual condition of

foreignerS in Japan it is impossibie to extract data only on
researchers．

Hence this study covers not oniy naturai scientists but
Culturai and sociai scientists as weii．　＝t aiso covers those

inv01ved in the acquisition and provision of industriai

techn010gieS and skiiis．These are aii cailed’一researchers and

engineerS．’一

2．　Data and Scope　°f Study

Figure A outiines the sources of the data on the research

and techn010giCai interchange activities carried out between

・Start of Survey：1961

・Surveyinterval：eVery year

・Survey period：1year（Jan．1－Dec．31）

・Period of Stay：

Acceptance：long－term（over3months）

Dispatch：aS per the host country s

provisions（excludes oermanent res－

idence）

・Start of Survey：1959

・Surveyinterval：irregular

・Survey epriod：aS Of the end

of December

・Period of stay：long－term

（over3months）

Figure－A Data Sources
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・Surveyinterval：eVery year

・Survey period：aS Of Octoberl
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Japan and other countries・Table A shows the differences
between the data on dispatch of Japanese researchers and

engineerS OVerSeaS and acceptance of foreign reSearChers and

engineerS byJapan・Tabie B shows the differences between the

data on Japanese researChers staying abroad and foreign

researchers and engineerS StayinginJapan・Asis ciear from

these figures and tabies there are some differencesin the

iength of stay and purpose of visit bothin the areas of

interchange and stay・Since these are fundamentai differences

related to purposes and methods they cannot be eiiminated・Hence

in comparing the dispatch and acceptance of researchers and

engineerS and their stay in Japan and abroad it wili be

necessary tointerpret the findings by fuiiy taking account of

Table－A DifferencesintheDataonDepartureandEntryofReserchers

and Engineers（Interchange）

Item Entry（foreign reserchers and engineers） Departure（Japanese reserchers and engineers）

ength of Sta

iurpose of vi

・Only long－term Stay（over 3 months）

・”study”does not include schooling

・As per the host country′s provisions（exclu－

des permanent residence）

・“Study”includes schooling

it

Screening

・Includes　provision of technology ・Does not incIude “provisionof technology”

・“Training’’was added after 1982

・Screening based on the residential qualifica

・“Trairling’’has been included in “Study and

acquisitionof technology”since 197「

・The purpose of visit is freely declared on

tions based on the Legal 舶igrants and Refuge

es Law

the entry and departure card

Tabl＿e－B DifferencesintheDataonReserchers（Engineers）inJapanandAbroad（Stay）

ItemForeignreserchersandengineersinJapan　　　　Japanesereserchers，etc．．abroad

Number

）ersonscover

Surveymethod

・Thefiguresdonotincludefamilies　　　　　・Sincethefiguresincludefamiliesthenumb

erofreserchers，etc．，WereeStimateduslng

1988figurei

・“Study”doesnotincludeschooling　　　　　・“Study”includesschooling

・DoesnotincIudeinstructorsoffDreignlan－・IncIudesJapaneselanguageandotherinstru

guageschooIs　　　　　　　　　　　　　　　　　　ctors

・IncludesthoseinvoIvedinaquisitionorpro・DoesnotincludethoseinvoIvedinaqulSiti

Visionoftechnologyandslくills　　　　　　　　onorprovisiontechnogyandskills

・Basedonforeignerregistrationrecords　　　・Basedonresidentialnotificationbasedon

thePassportActaswellascomplementary

SurVeyS
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the differences．However，While there are differences which

CannOt be eiiminated．it is beiieved fuliy meaningfui to grasp

the generai situation of interchange between and stay of

researchers and engineerS in Japan and other countries by fuiiY

utiiizing the avaiiable data．The f0110Wing giVeS the outiine．

1）State ofinterchange of researchers and engineers

The state of interchange of researchers and engineerS WaS

anaiyzed using the Justice MinistryTs t－Annuai Report of

Statistics on Legai Migrants．▼’The survey covers the　20　years

from1970　t01989．

ForeignerS Wishing to enterJapan are screened based on the

residentiai quaiification system based on the Legai Migrants and

Refug‘eeS Law．Those satisfying the conditions are giVen the

Permit to enter Japan．The residentiai quaiification system

PreSCribes the activities in Japan and position and status of

foreignerS tO be aiiowed entry and prescribes18　residentiai

quaiifications．While the revision of thisiaw which t00k effect

OnJunel，1990，hasincreased the residentiai quaiifications t0

28，this study uses the18　01d quaiifications．

Five of the l8　quaiifications concern researchers and

engineerS：一Tstudy′”．一training”（added in l982），．．instructive

activities，一一　一Tartistic and academic activities．f and Hprovision

Of advanced techn010gY．’一　＝n generai the period of stay when

foreignerS enter Japan can be dividedinto three kinds namely

Short stay（under three months）′10ng Stay（OVer three months）

and permanent residence．Foreign reSearChers and engineerS

enteringJapan can oniy stay for aiong stay．As a ruie they are

not aiiowed the short stay or permanent residence．Specificaiiy，

those visiting for　一一study．T▼　▼一training”　and　一一artistic and

academic activities一一　can stay either for three months，Six

months or one year and those for．一instructive activitiesT．and

T▼provision of advanced techn010gy一一　for three months，Six months，

One year Or three years．

As regardsJapanese going‘abroad the authoritiesT objective

is to confirm the fact that they ieft the country and no

Permission is required．Hence′　because departure by Japanese

does not require screening the procedure is simpie and the

VOyage CategOries are only ll compared t018in the case of

foreignerS enteringJapan．The categoryis determined based on

the purpose of voyage freeiy declared by the traveiers

themseives on the departure card．

Tw0　0f the ll voyage categories concern researchers and

engineerS nameiy　－1academic investigation and research’’and

T－study′　training and acquisition of techn010gy．”Since the

Period of stay of Japanese researchers and engineerS Who go

abroadis subject to the host country－s reguiationsit couid be

any of short stay，10ng Stay Or Permanent reSidence．Since

Permanent reSidence is one of the ll voyage categories′　by

excluding thisitis possibie to coverJapanese researchers and

engineerS Who go abroad for a short oriong stay・Howeverr since

the period of stay depends on the host country－s reguiationsit

is not possibie to generaiize about that ofJapanese researchers

and en91neerS．

2）Stay by researchers and engineers
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The patterns of stay of researchers and engineerS Were

anaiyzed using theJustice MinistryTs TTStatistics on ForeignerS

StayinginJapan一．（Pubiished by the Entry Contr01Association）

and the Foreign OfficeTs　一▼Annuai Report of Statistics on

Japanese Nationais Overseas．．．The Justice Ministry study

PrOVides statistical data for grasping the patterns of stay of

forelgn reSearChers and engineerS in Japan and the Foreign

Office－s for grasping that ofJapanese researchers and engineerS

abroad．Since the stay of foreign reSearChers and eng‘ineerSin

Japan is directiy connected with their entry their residentiai

qualifications and period of stay are the same as the case of

entry．While the Justice Ministry survey has been conducted

SeVen times in the past inl959，1964，1969，1974，1984，1986

and1988　this study covered the iast five surveys conducted
after1969．

＝n contrast the Foreign Office has been studying Japanese

Who stay abroad．　The survey is conducted based on the

residentiai notification submitted to Japanese dipiomatic

estabiishments abroad．To ensure accuracy the Office is aiso

SurVeying SuCh organizations as Japanese affiiiates abroad，

Japanese associations and universities．research organizations

and sch001s having Japanese researchers and students．

Statistical1y Japanese who stay abroad are ciassifiedinto six

OCCuPations．However，　Since none of the categories covers

engineerS and skiiled workers this study covered　－Tstudents′

researchers and instructors一一　as a category reiated to

researchers．These oniy cover those on iong stay of over three

months and exclude those on short stay of under three months and

Permanent reSidents．Japanese researchers abroad inciude their

famiiies．Since the Foreign Office survey（一一Annuai Report of

Statistics on Japanese Nationais OverseasTT）conducted on October

l，1988，reieased the number of researchers and their famiiies

SeParateiy for the first time the number of researchers in the

PaSt SurVeyS Were Calculated based on this rati0．Hence the

number prior t01988is estimation．In meeting with theJustice

Ministry survey（一一Statistics on Foreigners Staying‘in Japan”）

the study covered the five surveys conducted after1969．

3．　Outline　°f V°ya9e and Regideれtial Cate9°rie3

Since the categories used when foreign reSearChers and

engineerS enter and stay in Japan and JapaneSe researchers′

etc．，gO and stay abroad are different the f0110Wing giVeS their
Outllne．

1）When foreign researchers and engineers enter and stayin
Japan

The categories used here are based on Section　4，Part　2，

Chapter　2　0f the Legai Migrants and Refugees Law and are made up

Of five（residentiai quaiifications）．Figure B shows foreign

researchers and engineerS－　residentiai qualifications and the

fiow of benefit en〕Oyed through research and techn010gy

interchange betweenJapan and other countries．

Of the five residentiai quaiifications　－Tstudy一一　and

Htraining・lI piace Japan in a position to provide benefit to

foreign reSearChers and engineerS SuCh as through provision of

OPPOrtunities for education and research and acquisition of

techn0109y．
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①Those conducting reserch or receiving education at junior colleges and higher educationalinstitutions

②Those accepted byJapanesepublic or private organizations and vishing to acquireindustrial technol0－

gy or skills

③Thoseproviding guidanceon reserch qreducationat academic reserch and educationalorganizations

（full－timelectures，aSSistant professors and professors at junior colleges and higher educational

and reserch organizations）

④Those vishing toexecute artistic or academic activities（those vishing to carry out advanced musical

artistic，1iterary．scientific and other artistic or scientific activities）

⑤Thoseinvited by domestic public or private organizations to provide advanced or specialindustrial

technology and skills

Note：arrOYSindicate the flov of benefit

Figure－B Outline of Reserch and TechnologyInterchange

Zn contrast　”instructive activities一一　and．lprovision of

advanced techn010gy▼▼　piace Japanin a position to benefit from

foreign reSearChers and engineerS SuCh as through research and

educationai guidance and provision of techn010gy．HArtistic and

academic activities一一　such as when Japanese and foreign

researchers and engineerS Carry Out］Oint research is a case in

Whichitis not possibie to teli which side benefits．

（1）Study（Paragraph　6，Sub－Sectionl，Section　4）

”This provision covers those whointend to conduct specific

research or receive education at Japanese academic research or

educationai organizations．

T0　0Pen uP aCademic research and educationai organizations

to foreignerS Wiil be to c00Perate With deveiopment and

expansion of cuiturai interchange with other countries．

maintenance and promotion of friendship and training of manpower

to contribute toward sociai and economic deveiopment．The

academic research organizations here mean nationai，Pubiic or

Private organizations conducting researchin natural，Cuiturai

Or SOCiai sciences andinciude those beionging tO universities，

etc．，in addition to independent organizations．This category

inciudes those engagedin research at these organizations．
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The educationai organizations mean graduate sch00is，

C011eges，］unior c011eges and equivaient and exciude high

sch001s and iower sch001s and misceiianeous sch00is．■一

The foregoing is this provision－s interpretation．　＝n

reality however the Justice Minister determines theissuance of

not of the residentiai quaiification certificate by consuiting

With the Education Minister（COmPetent minister）based on the

Law－s provisions．Hencein reaiity the provision covers students

Of institutions contr011ed bY the Education Ministry nameiy

C011eges，graduate sch00is，〕unior c011eges．technicai c011eges

and speciai training sch00is（SPeCiaiized courses）and does not

COVer those of nationai，Pubiic and private academic research

Orqanlzatlons．

（2）Training（Paragraph　6－2　0f Sub－Sectionl′　Section　4）

This provision covers those accepted byJapanese pubiic and

Private organizations to acquire industriai techn010gy Or
Sk⊥11S．

This category was newiy set up as an independent

residentiai quaiification through a revision based on Law N0．85

0f1981　to set out Japan－s positive attitude of accepting

technicai trainees．Accepting such trainees contributes toward

deveioping the developing COuntriesT technicai and skiii ieveis′

economic c00Peration andJapanese firmsT overseas deveiopment as

Well as other forms ofinternationai c00Peration．

＝f the training is to satisfy this provision it must be

designed to acquireindustriai techn010gY Or Skiiis・．The
trainees must aiso be accepted by Japanese pubiic or priVate

Organizations．Hence the category does not inciude student

nurses or students of theiegai business for exampie．

’’Japanese pubiic and private organizations”inciude foreign

government－related organizations′　internationai organizations

and branches of foreign firms in Japan in addition to Japanese

government organizations′　10Cai pubiic bodies，　Pubiic

COrPOrations and private firms．　They aiso need not be

Organizations such as stock companies and can be personai

businesses if they have the faciiities and personnel for

tra⊥ning．

（3）＝nstructive activities（Paragraph　7，Sub－Sectionl，Section
4）

’’This provision covers those who intend to guide research

Or PrOVide education at Japanese academic research or

educationai organizations．　＝t covers iecturers，　aSSistant

PrOfessors and professors who provide education or g‘uide

research at nationai，Pubiic or private academic research

Organizations（inciuding those beionging‘tO universities，etc．），

graduate sch00is．C011eges and junior c011eges．
The definition of academic research and educationai

Organizationsis the same as the case of　一一study．一一　This category

does not inciude those engaged in clericai affairs at

educational organizations，etc．′　and instructors of ianguage

SCh001S．一一

The foregoingis the provisionTs interpretation．As in the

CaSe Of studyit oniy covers educationai organizations．

（4）Artistic and academic activities（Paragraph　8，Sub－Section
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1，Section　4）

Th⊥s provIs⊥on covers those who

musicai，artistic．iiterary，Chemicai，
and other artistic or academic activities

Covered are musicians，　artists，

Physicists，mathematicians and other

intend to carry out cuiturai activities

Japan as academicians．

intend to carry out

physIcal．mathemat⊥cal

inJapan．

1iteratl′　Chemlsts，

artists and those who

（inciuding research）in

As a concept this overlaps with　一．study”and”instructive

activities・H However these persons need not carry out research

and other activities at educationai or research organizations

henceinciude private persons carrying Outindependent research．

（5）Provision of advanced techn010gy（Paragraph12，Sub－Section
l，Sect⊥on　4）

This provision covers those who are invited by Japanese

Pubiic or private organizations to provide advanced or speciai

industriai techn010gy Or Ski11S．

To satisfy this provision it is necessary that the

techn010gy Or Skiiiis deemed difficuit orimpossibie to acquire

in Japan and that the personis invited by a pubiic or private

Org．anizat⊥onlnJapan．

Satisfying this provision inciude atomic energy experts，

COmPuter engineerS and space deveiopment－reiated engineerS．

2）WhenJapanese researchers and engineers go abroad

When Japanese go abroad the oniy thing the authorities are

interested in is to confirm that they ieft the country．Hence

uniike in the case of foreignerS COming to Japan they are not

SCreened for entry by checking their residentiai quaiifications．

Hence the voyage categories reiated to researchers and engineerS

are simpie consisting only of two nameiy　一一academicinvestigation

and research一一　and　一一study，　training and acquisition of

techn010gy．一■　Based on the purpose of voyage freeiy declared on

the departure card the sections in charge group the purposes

int011and reiease them as statistical data．Since no screening

is inv01ved the groupingis iess strict and accurate than the

CaSe Of foreignerS COming toJapan．

0ther differences from the case of entry are（1）whiie

一’study”in the case of entry does notinclude sch001ing such as

foriearningianguagesitisinciudedin the caSe of departure．

（2）Whiie entry inciudes　一．provision of techn010gyTT departure

does not．

3）WhenJapanese researchers，etc．′　Stay abroad

The nuInber ofJapanese who stay abroadis grasped using the

Foreign OfficeTs　”Annuai Report of Statistics on Japanese

Nationais Overseas．ll This is prepared based on the residentiai

notification which Japanese who stay abroad for over three

months are obiiged to submit based on the Passport Act as weii

as a complementary survey．The study extracted　■▼students，

researchers and instructors▼▼　as a category reiated to

researchers，etc．＝tinciudes the f0110Wing persons．

（1）Pubiic－　and private－eXPenSe Students

（2）Those engagedin research or education at universities，
research institutes and other research and educationai

Org‘anizatlons

ー8－



（3）Japaneseianguage and otherinstructors（exciuding

instructors ofJapanese sch001s abroad and those dispatched

by the government asiecturers）

The differences compared to the case when foreignerS Stay

in Japan are l）the category does not inciude engineers and

Skiiied workers′　2）it inciudes Japanese and other ianguage

instructors and　3）▼一studyHinciudes sch001ing．

4．　Rxplanati°n　°f　でern容

This section expiains terms often appearing in iater

Chapters．

1）Scope of survey

The study c011ected data for　41　countries nameiy the

deveioped countries（OECD．s DAC member countries），EC countries，

Soviet Union and Eastern European countries，ASEAN countries，

Asian N＝Es，China and Zndia．Hence，Whiie the studyis designed

to cover the entire world′in terms of survey by countryit oniy

COVerS the　41countries．However these countries are beiieved to

basicaily inciude aii those having ciose reiationship with

Japan，those which are actively interchanging‘reSearChers and

engineerS Or those in which Japan is reiativeiy interested．

Henceit was judg‘ed that there wouid be no probiemsin exciuding

Other countries．However the figures for the entire worid
inciude those for other countries．The　41countries also include

those which temporarily〕Oined the above biocs，etc．

2）Researchers and engineers

Researchers and engineerS mean those engaged in the study

Of cuiturai，　SOCiai and naturai sciences as weii as those

inv01ved in the provision or acquisition of industriai

technology and sk⊥11S．

3）Number of researchers and engineers
Uniess otherwise noted the number of researchers and

engineerSinv01vedininterchangeis the total number．Henceit

inciudes the number of reentries and redeparturesin addition to
those who entered or ieft for the first time．

4）工nterchanqe ratio

This was obtained by dividing the number of Japanese

researchers and engineerS Who went abroad by the number of

foreign reSearChers and engineerS Japan accepted during the

given period（Number of Japanese researchers and engineers

dispatched　／　Number of foreign researchers and eng・ineers

accepted）・＝f the same kind of researchers and engineers were

Sent and accepted the ratio varying arOundl．O shouid serve as

anindicator of whether the number of Japanese researchers and

engineerS Sent eXCeeded or was iess than the number of foreign

researchers and engineerS aCCepted．However，Since the kinds of

Japanese researchers and engineerS Sent and foreign reSearChers

and engineerS aCCePted are notidenticaiitis not possibie to

accurateiy taik about the balance ofinterchange between Japan
and other countries based on this rati0．

For exampier while the purpose of accepting foreign

researchers and engineerS inciudes　”provision of advanced

techn010gy”　that of dispatch of Japanese researchers and

ー9－



engineerS does not have the category　一．provision of techn010gy．1．

AIso，Whiie．．study”in the case of foreign reSearChers and

engineerS does not inciude misceiianeous sch001education such

as ianguage study such is included inl．study′　training and

acquisition of techn010gy一一in the case of Japanese researchers

and eng‘1neerS．

AIs0．aCCePtanCe before1981did not inciude．．training．”

Hence，there might be the opinion thatitis meaningless to taik

about ratios when the framework of dispatch and acceptance is

not identicai．However，eVen if the ratio is insufficient in

accurateiy grasping the reai dispatch／acceptance baiance，When
l00ked at over time it is beiieved to serve as an indicator in

examiningif the imbaiance is decreasing orincreasing or when

COmParing with other countries and reg‘10nS．

5）Stay rat⊥o

This was obtained by dividing the number of Japanese

researchers，etc．，Staying abroad by the number of foreign

researchers and engineerS Stayingin Japan at a giVen POintin

time（Number ofJapanese researchers abroad／Number of foreign

researchers and engineers in Japan）．As in the case of the

interchange ratio the stay ratio varying arOund l．O is an

indicator of the baiance betweenJapanese researchers abroad and

foreign reSearChers and engineerS in Japan・Howeverr as in the

CaSe Of interchange the Japanese and foreign framework is

SOmeWhat different since Japanese researchers abroad do not

inciude those reiated to acquisition or provision of techn010gy

and skil1S．inciudeJapaneseianguage and otherinstructors and

flstudyH inciudes sch001ing・工n this case aiso the ratio was

Obtained for the same purposes as the interchange ratio・
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5．　Outline　°f Findin93

This section discusses the findings from the study of

interchange of researchers and engineerS betweenJapan and other

COuntries using data for the　20　years froml970　t01989．The

trends of stay was surveyed using data for l969，1974，1984，
1986　and1988．

1）Generai situation ofinterchange of researchers and engineers

（1）1989　trends

＝n1989，146，488Japanese researchers and engineerS Went

abroad（1．5％　of aii Japanese departures）and Japan accepted

84，295　foreign researchers and engineers（2．8％　of aii foreign

entries）．Theinterchange ratio（dispatched／accepted）wasl．74．

To explore the actuai condition of interchange between

Japan and other countries in more detaii the study attempted a

muitiiateral approach．The f0110Wing section discusses its

findings．

Let us examine the state ofinterchange by country．Neariy

50％（69，556，47．5％）went to the U．S．f0110Wed by the U．K．

（13，511，9．2％）and China（8，606，5．9％）（Figure C）．＝n contrast

the greatest number came from Korea（20，286，24．1％）f0110Wed by

Taiwan（15，015，17．8％）and China（11，763，14．0％）．Hence the top

three sources of foreign reSearChers and engineerS Were Japants

neighboring countries（Figure D）．As for the interchange ratio

the Soviet Union－S　24．46　was the highest f0110Wed by East

Germany－s l6．00　and Australia－S14．39．Maiaysia－s O．16　was the

iowest f0110Wed by the PhilippineSr O．20　and Korea－s O．30．

Next，in terms of dispatch by social system and economic

deveiopment phasell1，867（76．4％）went to deveioped countries，

33，121（22．6％）to deveioping countries andl′500（1．0％）to the

Soviet Union and Eastern European countries．

＝n terms of the source of researchers and engineerS　73，794

（87．5％）came from developing countries，10，285（12．2％）from

A：United States of Adlerica（USA）

B：United EingdoD Of Great

Britain and Northern

ireland（UK）

C：People‘s Republic of

China（CHN）

D：Republic of Korea（KOR）

E：French Eepublic（FRA）

F：Federal Republic of

Germany（FRC）

G：Australia（AUS）

H：Canada（CAN）

A B C D E F G H coLNTRY

Figure－C DispatchofJapaneseReserchers andEngineers by Countries（1989）
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A：Republic of Korea（KOR）

B・：Taiwan（TPE）

C：People－s Republic of

China（C脚）

D：Kigdom of Thailand（THA）

E：United States of ADerica（USA）

F：Republic of the Philippines（PH工）

G：yalaysia（損S）

H：Republic ofIndonesia（INA）

Figure－D AcceptanceofForeignReserchersandEngineersbyCountry（1989）

developed countries and　216（0．3％）from the Soviet Union and

Eastern Europe．

Hence neariy　80％　of the Japanese researchers and engineerS

Went tO deveioped countries and neariy　90％　of the foreign

researchers and engineerS Came from deveioping COuntries．＝n

terms of economic deveiopment phase the reiationship between

dispatch and acceptance is the reverse一一the dispatches are

mainiy to deveioped countries and acceptances mainiy from

developing COuntries．The interchange between Japan and the

Soviet Union and Eastern Europe can be said to be veryinactive．

Let us aiso examine theinterchange ratio by sociai system

and economic deveiopment phase．111，867Japanese researchers and

engineerS Went tO developed countries whiie　10，285　foreign

researchers and engineerS Came from them．Theinterchange ratio

WaS lO．88　hence dispatch substantiaiiy exceeded acceptance．

33，121Japanese researchers and engineerS Went tO deveioping

COuntries and　73，794　came from them．The interchange ratio was

O．45　hence acceptance exceeded dispatch．1．500　Japanese

researchers and engineerS Went tO the Soviet Union and Eastern

Europe and　216　came from them．The interchange ratio was　6．94

hence dispatch considerabiY eXCeeded acceptance（Figure E）．

Examining the state of dispatch of Japanese researchers and

engineers by bioc shows that　29，840（20．4％）went to the EC

COuntries，6，614（4．5％）to the ASEAN and15，909（10．9％）to the
Asian N工Es．

Examining the state of acceptance of foreign reSearChers

and engineers by bioc shows that Japan accepted　4，124（4．9％）

from the EC countries，17，182（20．4％）from the ASEAN and　36，036

（42．7篭）from the Aslan N工Es．

＝n terms of dispatch of Japanese researchers and engineerS

by region　74．554（50．9％）went to North America，34，287（23．4％）

to Europe and　30，225（20．6％）to Asia．Hence North America and

Europe accounted for three－quarter Of aii dispatches and North

America aione a haif．　＝n terms of acceptance of foreign

researchers and engineers by region　67，248（79．8％）came from
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58，523（51・7％）of thel13，234　sent for一▼study．training and

acquisition of techn010gy一一　andll，033（33．2％）of the　33，254　sent

for’’academic investigation and research”went to the U．S．

Hencer regardiess of the purpose the overwhelming portion of the
dispatches were to the U．S．

＝n either of the purposes of Hstudy′　training and

acquisition of techn010gyll andllacademic investigation and

research”the main destinations were deveioped countries．

＝n terms of acceptance of foreign reSearChers and engineerS

45，424（53．9％）were for，■study，．．32，512（38．6％）for”training，．一
6
　
，

′

3

f

3

（

　

○

っ
J
隻
U

3
2 （4．3％）　for　一一artistic and academic activities，一一　2，611

）for”instructive activities一一　and　65（0．1％）for”provision

advanced techn010gy．1（Figure G）．Hence over　90％　of the

researchers and eng・1neerS aCCePted were to acquire knowiedge and

techn010gy in Japan through study and training．The number

entering Japan to provide knowiedge through instructive

activities can be said as very smaii．

区ヨSTU針　　　お．耽　45424
∈∃T頓lNIG　　39．日く　こ詮512

匹遡椛TISTIC白　4．盈　茨β3
ND撮旺椚I
C∝：TIUITI

ES

ⅢⅢINST礼CTIU　3．2％　誕賂1
El℃TlUITI

ES

団恥JISl側　　臥lk　　防
肝肌肌夏
D TE別冊LO

GIES

TOTl1L lm耽　84295

Figure－G Acceptance of Foreign Reserchers and Engineers by Purpose（1989）

The acceptance of foreign reSearChers and engineerS for

’’study”and”training”is mainiy from the neighboring Asian

COuntries such as Korea，Taiwan and China．

＝n contrast，　the main acceptances for TTinstructive

activities一一　and　－1provision of advanced techn010gy▼▼　were from the

Western countries．mainiy the U．S．Those for Hartistic and

academic activitiesT－　were spiit between Western countries and

Asia．0ver　90％　of the acceptances for Hstudy一一　and　一▼training”

Were from deveioping COuntries，arOund　90％　of the acceptances

for instructive activities and provision of techn010gy from

deveioped countries and acceptances for artistic and academic

activities were spiit between deveioped and deveioping
countries．
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（2）20－year trends

During the　20　years froml970　t01989Japan sent　730，218

researchers and engineers abroad　（0．9％　of aii Japanese

departures）　and accepted　461．445　foreign researchers and

engineers（1．6％　of aii foreign entries）．Theinterchange ratio

WaSl．58　hence dispatches exceeded acceptances・

Examining the trends of dispatches and acceptances in the

20　years shows that dispatches aiways exceeded acceptances unti1

1981but were on a par after1982　and dispatches have again

exceeded acceptances afterl985（Figure H）．

P日I∝刑S

69787172737475767778798の8182g38485868788　憺択

0－DI舗TC目

口……皿pT鉗忙E

Figure－H Trends of Dispatch and Acceptance of Reserchers and

Engineers betweenJapan and Other Countries

The increase of acceptances in1982is beiieved to have

been due to addition of　▼▼training．一一　Comparing the number

dispatched and acceptedin1989　and1970　shows that the number

dispatched in1989　was13．8　times that in l970　and the number

accepted was　25．4　times．　Hence the rate of increase of

acceptances has exceeded that of dispatches．However，Since

there was no residentiai qualification of　一一training”in1970　the

rate of increase of acceptances is beiieved greater than the
actual．

Let us examine the state of interchange by country．The

U・S・has accounted for nearly　50％　（353，852，　48．5％）of aii

dispatches from Japan f0110Wed by the U．K．（59，353，8．1％）and

France（39，727，5．4％）（Figure　＝）．Examining the dispatches to

these countries during the　20　years shows that conspICuOuS has

been growth of dispatches to the U．S．particuiariy after1985．

The growth of dispatches to the U．K．and France has been

gentie in comparison．However those to the U．K．have markediy

been growing after1985．Examining the trends of dispatches to

China with which Japan established dipiomatic relationsin1973
and Taiwan with which it severed them at the same time shows

that the dispatch to these countries siowiyincreased untii the

mid1970s and rapidiyincreased afterwards．＝n contrast Taiwan

has been the greatest source of researchers and engineerS COming

to Japan（97，614，21．2％　of aii）f0110Wed by Korea（87，145，

ー15－



18・9％）and China（63，290，13・7％）．Asin1989　the top three

COuntries were neighboring countries（FigureJ）．Examining the

A：United States of ADerica（USA）

B：United Kingdom of Great

Britain and Northern

ireland（UK）

C：French Eepublic（FRA）

D：People－s Eepublic of

China（C脚）

E：Federal Eepublic of

Ger血any（FRC）

F：Republic of Korea（KOR）

G：TaiYan（TPE）

H：Canada（CAN）

∝u冊

Figure－I Dispatch ofJapanese Reserchers and Engineers by Countries（20years）

A：Taiwan（TPE）

B：Republic of Korea（KOR）

C：People’s Republic of

China（C錮）

D：United States of ADlerica（USA）

E：Kigdom Of Thailand（THA）

F：RepublicofthePhilippines（PHI）

G：ualaysia（KAS）

H：Republic ofIndonesia（INA）

∝um計

Figure胃J Acceptance of Foreign Eeserchers and Engineers by Country（20years）

Korean trends during the　20　years shows that visitors fromit

Steadiiy increased after l970　and the growth has been marked
after1982．

Examining the trends of acceptance from China after1973

When dipiomatic reiations were estabiished shows that the

acceptance of researchers and engineerS graduaiiyincreased but

the increase was smaii untii around1980．However it rapidiy

increased from around l985，temPOrariiy decreased and again

rapidiyincreased．The growth has been so rapid as to rank China

thirdin the woridin acceptance even for the entire　20　years．
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Examining Taiwan－s trends shows that whiie the acceptances

Steadiiy increased after l973　when dipiomatic reiations were

SeVered they temporariiy decreased after1983　but again rapidiy

increased afterwards．　These trends show that severing of

dipiomatic reiations had virtuaiiy no effect on human

interchange．＝n terms of theinterchange ratio for the　20　years

the Soviet Union－S　60．52　was the highest f0110Wed by Romania－S

34．14　and East Germany．s lO．99．Malaysia－s O．14　was the iowest

f0110Wed by Taiwan－s O．20　and KoreaTs O．27．Examining the

ratioTs trends during the　20　years shows that it basicaiiy

declined unti11981，Piunged in l982　and remained on the same

ievei and has subsequentiy been rising（Figure K）．The piungein

l982　was due to addition of the residentiai quaiification of

．一training”to acceptance．

mロ0櫛旺R白T10
（DISPnCⅡ′α：CEPTRN王）

6978717273747576777879秘81828384858687瑛E　、伯脈

Figure－k TrendsofInterchangeRatioofReserchersandEngineers

Next，eXamining the dispatch of Japanese researchers and

engineerS by sociai system and economic deveiopment phase shows

that　570，014（78．1％）were sent to deve10Ped countries，148，730

（20．4％）to deveioping andll，474（1．5％）to the Soviet Union and

Eastern Europe．

＝n terms of acceptance of foreign reSearChers and eng‘1neerS

380，176（82．4％）were from developing countries，79，581（17．2％）

from deveioped and l，688　（0．4％）　from the Soviet Union and

Eastern Europe．

As for theinterchange rati0．tO deveioped countries Japan

Sent　570，014　researchers and engineerS and accepted　79，581for

an interchange rati0　0f　7．16　hence dispatch has substantiaiiy

exceeded acceptance．To deveioping COuntries it sent148，730

researchers and engineerS and accepted　380，176　for an

interchange rati0　0f O．39　hence acceptance has exceeded

dispatch・To the Soviet Union and Eastern Europeit sentll，474

and accepted l．688　for an interchange rati0　0f　6．80　hence

dispatch has considerabiy exceeded acceptance（Figure L）．
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Figure－L Dispatchand Acceptance ofReserchers and ETlgineers（20years）

Examining the state of dispatch during the　20　years by bloc

Shows that l58，077（21．6％）went to the EC countries，29，103

（4．0％）to the ASEAN and　50，384（8．8％）to the Asian N＝Es．

Examining the state of acceptance during the　20　years by

bioc shows that Japan accepted　26，191（5．7％）　from the EC

COuntries，76，161（16．5％）from the ASEAN and156，962　（39．5％）

from the Asian N＝Es．The figure for the Asian N＝Es however is

for theiast ten years．

＝n terms of dispatch by region　377，132　（51．6％）went to

North America f0110Wed by192，433（26．4％）to Europe and129，955

（17．8篭）to As⊥a．

＝n terms of acceptance　347，706　（75．4％）　came from Asia

f0110Wed by　52，150（11．3％）from North America and　31′286（6．8％）

from Europe．

These trends during theiast　20　years by sociai system and

economic development phase，bloc and regiOn are basicaiiy the
same as those ln1989．

Let us next examine theinterchangein theiast　20　years by

PurPOSe Of visit．494，013（67．7％）Japanese researchers and

engineerS Were dispatched for．一study，training and acquisition

Of techn010gy－T and　236，205（32．3％）for　一一academicinvestigation

and research，．（Figure M）．

＝n terms of acceptance of foreign reSearChers and engineerS

265，923（57．6％）were accepted for．一study′TT143，966（31．2％）for

－Ttraining，一一　29，906（6．5％）for”artistic and academic activities，

20，743（4．5％）for．，instructive activities and　907（0．2％）for

一一provision of advanced techn010gy’t（Figure N）・The purposes of

visit in the iast　20　years aiso show tendencies simiiar t0
19891S．
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Figure-N Acceptance of Fo reign ReserchersandEngineers byPurpose(20years)

2) Recentcharacteristicsofinterchange
Both dispatch and acceptance of researchers and engineers

by Japan started to rapidly increase after 1985.The rate of
increase of d土spatch 土n particular has exceeded that of
acceptance.Since 1985 is believed to be a turning point when
the past tendencies greatly changed let us examine the
tendencies during the fiveyears after and the 15yearsbefore
1985by developed,developing country and the Soviet Union and
Eastern Europe. Examination of these reg10nST shares in the
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dispatch and acceptance shows that whiie the deveioped

COuntriesT and the Soviet Union and Eastern EuropeTs have been

deciiningin the recent five years bothin terms of dispatch and

acceptance that of developing COuntries has＾been rising bothin

terms of dispatch and acceptance．Therefore the deveioping

COuntries can be said to be activating their interchange

COmPared to the deveioped countries and the Soviet Union and

Eastern Europe．

Next，　eXamination of the interchange ratio during the

recent five years and the15　years before1985　shows that the

ratio for the deveioped countries during the recent five years

WaS　8．41as compared t0　5．93　for the15　years before1985．Those

for the Soviet Union and Eastern Europe were　7．50　for the recent

five years and　6．30　for the15　years beforel985　and those for

the developing countries O．41（recent five years）and O．36（15

years before l985）．＝n ali three regions the ratio for the

recent five years has exceeded that during the15　years before
l985．Particuiariy marked has been the rise of the ratio in the

CaSe Of the deveioped countries．Thisis beiieved to have ied to

the U・S・and other deveioped countries．criticism against Japan

（F⊥gureS O and P）．

Moreover，eXamining the purpose of visit during the recent

five years and thel5　years before1985　shows that aithough the

Share of acceptance from the Soviet Union and E争Stern Europe for

’．study’’and　一’training．T has been deciining，the share of　－Tstudy一一

andl－trainingll has been rising in aii other cases nameiy

dispatch to the Soviet Union and Eastern Europe and dispatch to

and acceptance from deveioped and developing COuntries aithough

there have been degree differences．Hence when the interchange

is examined from the viewpoint of purpose of visit the share of

Study and training has generaiiy been rising aithough there are

degree differences and exceptin the case of acceptance from the

Soviet Union and Eastern Europe．

3）General situation of stay by researchers and engineers

The intervai of the data on stay by researchers and

engineerS is irreguiar due to changes in the intervai of data

C011ectionitseif and computerization of foreigner registration

records．Hence the years for which data are avaiiabie arel969，

1974．1984．1986　and1988．

（1）1988　trends

＝n　1988　42，491Japanese researchers stayed abroad and

41，115　forelgn reSearChers and engineerS Stayed in Japan．The

Stay ratio（Japanese researchers abroad／Foreign researchers

and engineersinJapan）wasl．03．

Examination of Japanese researchers who stayed abroad by

COuntry Shows that the U．S．accounted for siightiy over　50％

（23，159，54．5％）f0110Wed by the U．K．（4，761，11．2％）and France

（3，990，9．4％）．Examination of the number of foreign researchers

and engineerS StayinginJapan by country shows that neariy haif

（19，533，47．5％）came from China（inciuding Taiwan）f0110Wed by

South and North Korea（7，166，17．4％）and Thaiiand（2，330，5．7％）．

Next，in terms of the number of Japanese researchers

Staying abroad by sociai system and economic deveiopment phase

38，657（91．0％）werein deveioped countries，3，606（8．5％）in
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Figure－O DispatchandAcceptanceofReserchersandEngineers（1985－1989）
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Figure－PI）ispatch and Acceptance of Reserchers and Engineers（1985－1989）

deveioping countries and　228（0．5％）in the Soviet Union and

Eastern Europe．

＝n terms of the number of foreign reSearChers and engineerS

StayinginJapan　36，708（89．3％）were from deveioping countries，

4，284（10．4％）from deveioped countries and123（0．3％）from the

Soviet Union and Eastern Europe．

These findings show tendencies very simiiar to the case of

interchange．Hence the reiationship between deveioped and
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developing COuntriesis the reversein terms of stay abroad and

in Japan－－90％　of the Japanese researchers abroad stay in

deveioped countries and　90％　of the foreign reSearChers and

engineerSinJapan are from developing COuntries．

Examination of the number一〇f Japanese researchers staying

abroad by bioc shows that　12，603　（29．7％）　were in the EC

COuntries，1′629（3．8％）in the Asian NIEs and　421（1．0％）in the

ASEAN countries．　Examination of the number of foreign

researchers and engineerS Staylng in Japan shows that　6，827

（16．6％）came from the ASEAN countries and1．847（4．5％）from the

EC．

＝n terms of the number of Japanese researchers staying

abroad by region over haif（24，834，58．4％）werein North America

f0110Wed by Western Europe（13，304，31．3％）and Asia（2，872，

6．7％）．　＝n terms of the number of foreign researchers and

engineers in Japan most were from Asia（34，871，84．8％）f0110wed

by North America（2，374，5．8％）and Europe（2，134．5．2％）．

（2）Past trends

Due to a number of circumstances the data on stay are oniy

avaiiabie for the years l969，1974，1984，1986　and　1988．

Nevertheiess iet us examine how the patterns of stay of

researchers and engineerS have changed based on the avaiiabie

data．

fn196910，113Japanese researchers stayed abroad and　4．302

foreign reSearChers and engineerS Stayedin Japan for a stay

rati0　0f　2．35．＝n1974　the nuItibers were17，100　and　6，706　for a

StaY rati0　0f　2．55．＝n1984　they were　28，526　and　20，669　for

l．38．＝n1986　they were　34．958　and　28．330　forl．23　andin1988

they were　42，491and　41．115　forl・03（Figure Q）・

ST白Y R白TIO

（饉択α1D／J翻）　　　　J翻

1．83

1．23

1．：蛤

乙55

a35

Figure－Q ComparisonofNumberofRrserchers（andEngineers）StayingAbroadand

inJapan
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Hence．while the stay ratio siightiy rose in l974，aS a

tendency it has steadiiy been deciining so that in l988　the

rati0　0f1．03　shows that the number of Japanese researchers

abroad and that of foreign reSearChers and eng‘1neerS in Japan

Were mOre Or iess baianced．

Examination of stay by country shows that whiie Japanese

researchers have mainiy stayed in the U．S．and other Western

COuntries，the foreign reSearChers and engineerSin Japan have

COme from the neighboring countries such as Chinar Taiwan and
Korea as weii as from the U．S．

By sociai system and economic deveiopment phase around　90％

Of theJapanese researchers have stayedin deveioped countries．

＝n contrast　70　t0　90％　of the foreign reSearChers and engineerS

inJapan have come from deveioping COuntries・While there have

been no changes over the years in the rati0　0f Japanese

researchers stayingin developed countries the rati0　0f foreign

researchers and engineerS in Japan coming from deveioping

COuntries has graduaily beenincreasing．

By bloc．both the number of Japanese researchers staying

abroad and foreign reSearChers and engineerSinJapan have been

increasingin the case of the EC and ASEAN countries．

By regiOn，North America has secured the top share in any

year as the piace of stay ofJapanese researchers．Likewise，in

any year Asia has secured an overwheiming share as the source of

foreign reSearChers and engineerSinJapan・
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