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Pre蝕ce

Scienceandtechnologyhasbeengolngthroughrapidanddynamicprogressinrecent

years，anditsimpactontheeconomyandsocietyiseverincreaslng．ThishasglVenrisetothe

importanceofthedevelopmentofscienceandtechnologyindicatorsasatoolforanaccurate

understandingofcomplexanddiversescienceandtechnologyactivitiesthroughsystematic

analysisbasedonobjectiveandquantitativedata．

Thisinstitutedevisedasetofsystematicscienceandtechnologyindicatorsin1991，

andhassincebeenrevISlngthemapproximatelyeverythreeyears・Alongtheselines，Wehave

PrePareda1997edition，WhichwearepleasedtopresentforyourperuSal．

WehopethatthisreportwillbeactivelyutilizedbynotonlythoseinvoIvedinscience

andtechnologyactivitiesbutalsoabroadspectrumofpeopleffomdiversebackgrounds．We

Welcomeanyfeedback，Whichwouldhelpusfurtherrefineourindicators．

Takingthisopportunity，WeWOuldliketoexpressourdeepgratitudetoallthosewho

haveglVenuStheirgeneroussupportandassistanceinthecourseofourendeavortoprepare

thisreport．

May1997

MasayasuMiyabayashi

Director－General，

NationalInstituteofScienceandTechnologyPolicy，

ScienceandTechnologyAgency
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Chapterl

OutlineofScience＆TechnologyIndicators

－OverviewofScience＆TechnologyActivitiesinJapan－

Chapterlprovidesasummaryofthisreport・Thischaptershowsanoverviewofscience

andtechnologyactivitiesinJapanuslngmaJOrindicators・Thefiguresshowninthischapter

havebeentaken（reproduced）fromlaterchapters・

1．1EducationandHumanResourcesDevelopmentfbrScienceandTechnology

International Comparison of Mathematics and Science Education伽rJunior

HighSchooIStudents

（1）Accordingtoaninternationalcomparisonofmathematicsandscienceeducationfor

juniorhighschooIstudents，Japan’seducationalachievementisratedtoplevelintheworld・

（2）However，thelevelofinterestinthesetwosubjectsisfoundtobemuchlowerthanthe

internationalaverage．

SeniorHighSchooIs，JuniorCollegesandTechnicalColleges

（1）Atseniorhigh－SChoollevel，theshareofstudentsenrolledintechnicalcoursespeakedin

1970，anddeclinedunti11990．However，thistrendhasrecentlyleveledoff．

（2）Thetotalnumberofuniversityapplicantshasbeendecliningsince1993，Withtheshare

Ofapplicantsinscienceandenglneerlngfallingatasimilarrate・Ontheotherhand，the

femaleshareofapplicantsfbrscienceandenglneerlngCOurSeShasbeenincreaslngatthe

SamePaCeinothercourses・In1995，theadmissioncompetitivenessforscienceand

englneerlngCOurSeSWaSthesameasthepreviousyear，despitethefactthatthe

COmPetitivenessinothercoursescontinuedtodecline（Figure1－1－1）・



Figurel・1・1AdmissionCompetitivenessofCoIlegesandUniversitiesbyDepartment
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（3）Regardingseniorhighschoolgraduatesenteringtheworkfbrce，theproportionofthose

伝ndingajobinthemanufacturingindustryfluctuatedafterthemid－1980S，buthasbeen

Steadyfbrthepastfewyears・Employmentinthefinancialandinsuranceindustryhasbeen

declininginthelongterm．

（4）Whiletherehasbeeninaslightlong－termdeclineintheproportionofjuniorcollege

（industry－relatedcourses）andtechnicalcollegegraduatesemployedinthemanufacturing

industry，emPloymentintheinformationandserviceindustrieshasshownalong－termrise．
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UJliversities（Undergraduate）

（1）Studentsenrollinginuniversityscienceandengineeringdepartmentsincreasedatarate

Similartotheoverallrateforalluniversityentrants・Quotasforinformation－teChnology－

relateddepartmentshaveincreaseddramatically・

（2）Theproportionofgraduatesfromscienceandengineeringcoursesfindingworkinthe

manufacturlngindustryhasbeenindeclineinrecentyears．Employmentintheinformation

andserviceindustrieshasrisenonalong－termbasissincethemid－1970S，buttailedoffin

recentyears．Thefinancialandinsuranceindustryoverallemploysonlyasmallproportion

Ofscienceandenglneerlnggraduates，andthe伝gurehasremainedstaticonalong－term

basis（Figure1－1－2）・

Figurel・1・2　Empl0ymentOfScienceandEngineeringGraduatesbyKeyIndustrialSector
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GraduateSchooIs：MasterIsandDoctorateCourses

（1）EnrollmentinmasterTscoursesasawholehasplateauedoverthelastfewyears，

although，ithasincreasedconsiderablyonalong－termbasis（Figure1－1－3）．Enro11mentin

doctoratecoursesinscienceandenglneerlngdepartmentshasbeensteadyoverallsincethe

l980S・ThenumberofpersonswithaPh・D・inscienceandenglneerlngPerunltPOPulation

inJapanismuchlowerthanintheU・S．

Fi9urel・1・3　AdvancementRateintoEngineeringGraduateSchooJs
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（2）Theproportionofholdersofmaster’sdegreesinscienceandengineeringfinding

employmentinthemanufacturlngindustryhasfallendramaticallyoverthelastfewyears．

Incontrast，theemploymentratioininformationandserviceindustrieshascontinuedto

increaserecently．
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1．2　ResearchandDevelopmentActivities（R＆D Expendituresand NumberofR＆D

Personnel）

GeneraITrendsinResearChandDevelopmentActivities

（1）Japan’sR＆DexpendituresinFY1995stoodat14．4trillionyen，uP5．8％fromthe

PreVioushscalyear．Thisisinlargepartattributableto4．5％riseinR＆Dexpendituresin

theprivatesectorafterconsecutiveyearlyfalls・

（2）Amongmajordevelopedcountries，R＆DexpendituresintheU・S．hasincreasedfbr

threeconsecutiveyearssince1994basedonOECDpurchasingpowerparlty，Whileithas

beensteadyinGermany，FranceandtheU・K・OVerthelastftwyears（Figure1－2－1）・

Fi9urel・2・1R＆DExpendituresinSeIectedCountries

（OECDpurchasingpowerparitycalculationbasis）
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U．S．TNatioTlalScienceFouTldation，NationalPattemsofR＆DResources：1996

Germany－BundesministerlumfurForschungundTechnologie，BundesberlChtForschung：1996

France胃OECD，BasicSclenCeandTechnologyStatistlCS1996

U．K．－Forwardl．DOk96
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（3）AccordingtoaninternationalcomparisonofR＆Dexpendituresintermsofitsratioto

GNP（GrossNationalProduct），Japan’sR＆Dexpenditureshasbeenatthehighestlevel

SiIICe1989，althoughithaseasedsomewhatafterpeakingat2・96％in1990・Theratiostood

at2．82％in1994．0ntheotherhand，R＆DexpendituresintheU．S．increasedfortwo

COnSeCutiveyears，reaChinghighestlevelof2・57％in1995．

（4）Distinguishingbetweendeftnse－relatedR＆Dexpendituresandthoseforcivilian

PurPOSeSinindividualcountries，thesmallproportionofdefense－relatedR＆D

expendituresinJapanvis－え－VisthehighshareofsuchexpendituresintheU・S．canbe

readilynoted．Theproportionofdefense－relatedR＆DexpendituresinGermanyislower

thanthatoftheU．K．orFrance．

（5）ComparingR＆Dexpendituresbysector（industrial，aCademic，andgovernment），One

findsthattheJapaneseGovernmentCOntributesabout20％ofthetotalR＆Dexpenditures，

SubstantiallylessthanthegovernmentsoftheU．S．andmajorEuropeancountries（Figure

1－2－2）・Slightlylessthan70％ofthetotalR＆Dexpendituresisusedbytheindustrial

SeCtOr．InJapan，OnlyasmallpartofR＆Dfundsflowfromgovernmenttoindustry・Inthe

U．S．，incontrast，thereisalargeR＆Dfundflowfromgovernmenttoindustry．
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Figurel・2・2　R＆DExpendituresbySourceandPerformerinSelectedCountries
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WithGermany，the“Government”sectorasthe“performer”includespnvateR＆Dinstitutes．

Sources：Japan－Management＆CoordinatlOnAgency，ReportontheSurvayonScienceandTechnologyResearch

U．S，－NalioT）alScienceFoundation，NationaIPatlemsofR＆DResources：1996

Germany，BundesministeriumfurForschungundTechnologie，BurLdesberichtForschung：1996

France－OECD，BasicScienceandTechnologyStatislics1996

U．K．－FoⅣardbok96

（6）ThebasicresearchshareoftotalR＆DexpendituresinJapan，thoughstillsmallerthan

thatofothermajordevelopedcountries，hasbeenincreaslngSinceFY1991，Standingat

15．5％inFY1995（Figure1－2－3）・TheU・S・devotesthesameorslightlyhigherproportion

OfitstotalR＆Dfundstobasicresearch，WhiletheshareofbasicresearchinGermanyand

Franceishigher，atarOund20％．
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Figurel・2・3　R＆DExpendituresinSelectedCountriesbyCharacteristicofWork
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（7）In1996therewere673，000R＆DscientistsandengineersinJapan，andthisrepresents

aboutal．9foldincreasebetween1980and1996（Figure1－2－4）．Inmajordeveloped

COuntriesincludingJapan，60－80％ofR＆DscientistsandenglneerSWOrkintheindustrial

SeCtOr，and，ineachofthesecountries，amajorfactorintheincreaseinR＆Dscientistsand

englneerSOVerthepasttwodecadeshasbeenariseinthenumberofR＆Dscientistsand

englneerSWOrkingintheindustry．
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Figurel・2・4　NumberofR＆DScientistsandEngineersinSelectedCountries
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（8）ThenumberofresearchsupportworkersinJapanhasbeenindeclineforthree

COnSeCutiveyearssince1994．ThenumberofresearchsupportworkersperR＆Dscientist

OrengineerinJapanisonlyO．41（1996），Whichcompareswithl．07inGermany（1993），

1．15inFrance（1993）andO．99intheU・K・（1993）．Thus，majorEuropeancountriesare

muchmoregenerousintermsofthenumberofsupportworkersthanJapan．Statisticaldata

OnthenumberofresearchsupportworkersintheU．S．isnotavailable．
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R＆DinIndustrialSector

（1）AfterfallingforthreeconsecutiveyearsfromFY1992，industrialR＆Dexpenditures

increasedinFY1995．

（2）Byindividualindustry，electricalmachinerymanufhcturinghasconsistentlyclaimedthe

largestshareofR＆Dexpenditures，followedbychemicalproductsmanufacturlngand

transportationequipmentmanufacturing．Thesethreeindustriesaloneaccountfor66％（FY

1995）oftotalindustrialR＆Dexpenditures（Figure1－2－5）・

Figurel・2・5　R＆DExpendituresinJapaneseJndustry
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Transporta［ion
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ChemlCal

PrOducts

（3）WhenR＆Dexpendituresareexaminedbyproductcategory，COmmunicationand

electronicsequlPmentCOmeSOutOntOP，followedbymotorvehiclesandelectrical

machinery，anddrugSandmedicines・

（4）ThenumberofR＆DscientistsandengineersinJapaneseindustryasawholehas

increasedonalong－termbasis，andtheelectricalmachinerymanufacturingindustryhas

WitnessedanespeciallyslgnificantincreaseinthenumberofitsR＆Dscientistsand
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CnglneerS・

（5）TheratioofR＆DexpenditurestosalesandthenumberofR＆Dscientistsandengineers

PeremPloyeecanserveaSindicatorsof”R＆Dintensity一㌧ShowingthelevelsofR＆D

expendituresandallocationofhumanresourcestoR＆D・Byindividualmanufacturing

industry，thevalueofR＆DintensityexceededthemanufacturingindustryaverageindrugS

andmedicinesmanufacturlng，COmmunicationandelectronicsequlPmentmanufacturlng，

andprecisioninstrumentSmanufacturing，etc・（Figure1－2－6）・

Figurel・2・6　R＆DlntensitybyIndustry（1995）
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R＆DatUniversities

（1）WhilegrowthinR＆Dexpendituresatprivateuniversitieshaslongbeenhigherthan

thatatnationaluniversities，R＆DexpendituresatnationaluniversitiesrosesharplyinFY

1995，COntributingtothelargeincreaseinuniversityR＆Dexpenditures（Figure1－2－7）・

Figurel・2・7　R＆DExpendituresinJapaneseUniversitieS（bytypeofinstitution）
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（2）ThenumberofR＆Dscientists／engineersworkingatuniversitieshassteadilyclimbed・

In1996，nationalandprivateuniversitieshadasimilarnumberofR＆D

SCientists／engineers．R＆Dscientists／engineersinthenaturalscienceshaveoutnumbered

thoseinthehumanities／socialsciencesbyabouttwotooneinrecentyears．Healthisthe

largestacademicfieldintermsofthenumberofR＆Dscientists／englneerSWithinthe

naturalsciences．

（3）UniversityR＆Dexpendituresperscientist／engineerarehighestatprivateuniversities・

Amongthenaturalsciences，ngureSareParticularlyhighinphysicalscienceand

englneerlng・
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R＆DatR＆DI皿Stitutions

（1）InFY1995，R＆Dinstitutions（researchinstitutionsrunbyNationalGovernment，local

govemments，Semi一gOVernmentalcorporations，andnon－prOfitprivateorganizations）

accountedfbr13・7％ofJapan’stotalR＆Dexpenditures，andthefigurehasbeenrlSlng

OVerthepastfewyears．AmongR＆Dinstitutions，nOn－PrOfitprlVateOrganizationsand

Semi－gOVemmentalcorporationshavethelargestR＆Dexpenditures（Figurel－2■8）．

Figurel・2・8　R＆DExpendituresinJapaneseR＆DJnstitutions
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（2）Inrecentyears，thegrowthrateinthenumberofR＆Dscientists／engineersatR＆D

institutionsasawholehasbeenlowerthanthatinindustryoratuniversities，andthisis

especia11ysowithnationalR＆Dinstitutions・AmongR＆Dinstitutions，thoseintheprivate

SeCtOreXhibitaparticularlyhighgrowthinthenumberofR＆Dscientists／engineers．

（3）R＆DexpendituresperR＆Dscientist／engineerarehighestatR＆Dinstitutionsrunby

Seml－gOVernmentalcorporations，aStheseresearchinstitutionsareengagedinlarge－SCale
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R＆DprqJeCtS．

1．3　ScienceandTechnologySupportInh・aStruCture

GovernmentSupportthroughScienceandTechnologyBudget

（1）Anountingto2，672billionyeninFY1994，theJapaneseGovemment’sS＆Tbudget

hasbeensteadilyincreaslnglnreCentyearS．Comparedtotheoverallbudget，theS＆T

budgetexhibitsalargegrowthrate・

（2）Leokingatmajordevelopedcountries’governmentS＆TbudgetintermSOfitsratioto

GNP，Japan’sisonlyabouthalfthatoftheU・S．，France，andtheU・K．－alevelextremely

lowconsideringthesizeofitseconomy（Figure1－3－1）．

Figurel・3・1RatioofGovemmentS＆TBudgett°GNPinSelectedCountries

1982　　1983　　1984　　1985　　1986　　1987　　1988　　1989　　1990　　1991　1992　　1993　　1994

Year

Source：ScienceandTechnologyAgency

（3）TheMinistryofEducationclaimedthelargestshareofthetotalS＆Tbudget，abouthalf
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qfollowedbytheScienceandTechnologyAgency，withaboutaquarter，andtheMinistry

OfInternationalTradeandIndustry，aboutone－eighth．

（4）Inacomparisonofm可OrdevelopedcountriesintermSOfthenatureoftheirgovernment

S＆TbudgetbasedontheOECDsocioeconomicobjectiveclassi丘cation，Japanis

Characterizedashavinganextremelyhighshareoffundsdevotedtothe’’advancementof

knowledge”（mainlyuniversityresearchfunds），followedby”energy”．’’Defense”hasthe

largestshareintheU・S・，France，andtheU・K・，WhileinGermany，aSinJapan，

”advancementofknowledge”isfirst．

SocialSupportInfrastructure

（1）ResearchfundsprovidedbyscienceandtechnologyfoundationsinJapanplayan

importantpartasasourceoffinancialassistanceforresearchers，althoughthisserviceis

relativelysmall－SCale（Figure1－3－2）．

Figurel・3・2　NumberofResearchSuppo止FoundationsandScaLeofActivities
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（2）In1995，registeredacademicsocietiesweremostnumerousinthemedicaland

humanitiesareasinJapan，followedbyenglneerlng，Physicalscience，andagriculture・

（3）Thenumberofvisitorstosciencemuseumspeakedin1980，andhassincebeen

somewhatonthedecline．

1．4　AchievemeIltSOfR＆DActivities

ScientificPapers

（1）Bycountry，theU．S．hasconsistentlyheldthelargestshareofthenumberofscientific

andenglneerlngPaPerSPrOduced，andJapantooksecondplacein1992・Theincreasein

Japan’sshareisquitenotableworldwide（Figure1－4－1）・

Figurel・4・1CountryShareTrendSintheProductionofScientificPapers
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（2）TheU．S．hasthelargestcitingshareofscientificpaperswithabouthalfofthepapers

Citedintheworld．AlthoughthenumberofcitationsofJapanesepapersisfourth，the

numberofcitationsperpaperisrelativelylow・

（3）JapanhasalargeshareofscientificpapersproducedintheareasofpharmaCOlogyand
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materialscience，butonlyasmallshareinearthscienceandecology／environmentalscience．

Incomputerscience，Japan’sshareisminorcomparedtothatoftheU．S．

（4）Japanesescientificpapercitationfrequencyisrelativelyhighinagriculture，Physics，

englneerlngandchemistry，Whileitisrelativelylowinecology／environmentalscienceand

COmPuterSCience（Figure1－4－2）・

Figurel・4・2JapaneseScientificPaperCitationFrequencybyAcademicField

（1992－1994average）
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Pate皿tS

（1）Afterfallingin1994，thenumberofpatentapplicationsandpatentgrantsinJapanrose

againin1995（Figure1－4－3）．

Figurel・4・3　PatentingTrendsinJapan
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（2）ThenumberofpatentapplicationsinJapanhasbeenhighintheareasofbasicelectrical

COmPOnentS，telecommunicationstechnology，andcomputation／countingfortwo

COnSeCutiveyears．

（3）In1993，JapanesepatentapplicationstofbreigncountriesweremostintheU．S．，

followedbyGermanyandtheU・K・TheratioofJapanesepatentapplicationsintheU．S．

andGermanytOthetotalJapanesefbreignpatentapplicationshasbeendeclininglnreCent

years，WhileItalyandotherEuropeancountriesaswellasSouthKoreahavebeenrecelVlng

anincreaslngnumberofJapaneseapplications・
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（4）TheJapaneseconstitutethelargestgroupofforeignersholdingregisteredU．S．patents．

In1995，Withshareof20％（Figure1－4－4）．

Figurel・4・4　PatentGrantShareTrendsbyCountryintheU．S．（1985－1995）

％
　
　
　
　
％
　
　
　
　
％
　
　
　
　
％

ハ

U

 

O

 

O

　

　

　

　

　

　

爪

U

7

　

　

　

′

D

　

　

　

5

　

　

　

4

音
u
n
O
U
ぶ
巴
j
S

Olhers

U．K．
France

Germany

1985　　　1986　　　1987　　　1988　　　1989　　　1990　　　1991　　1992　　　1993　　　1994　　　1995

Ycar

Source：U．S．DepartmentofCoTnmerCe，SettingTYLeCourseForOurFuture－APatentandTrademarkOfficeReview－

19



1．5　EconomicandSocialContributionofScienceandTechnology

ContributiontoEconomicGrowth

（1）Japan’sadded－Valuelaborproductivityincreasedatapacefargreaterthanthatofother

majordevelopedcountriesunti11991，buthasnotincreasedsince1992duetorecession

（Figure1－5－1）・

Figurel・5・1LaborproductivitylndexofAddedVaJueTrendsinSeJectedCountrieS
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Source：JapanProductivltyCenterforSocio－EconomicDevelopment，lntemationalComparlSOnOfLaborProductivity，（1996）

（2）Regardingthetotalfactorproductivity，JapanandGermanyrecordedanannualaverage

growthrateofl．4％between1985and1990，fo110wedbyFranceatl・3％，Whilethefigure

brtheU．S．wasO．01％．
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ContributiontoGIobalEnvironmentaIPreservation

（1）Measuressuchastheintroductionofexhaustgasdesulphurizationanddenitration

SyStemShavemadeJapan’sSOxandNOxemissionsperunltPrlmaryenergyCOnSumPtlOn

thelowestintheworld（Figure1－5－2）．

Fi9urel・5・2　SOxandNOxBasicEmissionUnit（emissionperunitfuelconsumption）
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（2）AlthoughCO2emissionsperunitprimaryenergyconsumptioninJapanhavefallen

Slightly，theyarestillhigherthanthoseofFranceandCanada．

（3）AccordingtoFY1993data，39％ofindustrialwastesgeneratedbytheJapanese

manufhcturingindustryarerecycled・Japan’swastepaperrecyclingrateisthehighestin

theworld．
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ImprovementofMedicalCare

（1）RegardingthedevelopmentofdrugS，theapprovalofnewproductssuchascirculatory－

OrgandrugS，VitaminsupplementsandmetabolicdiseasedrugShasbeenincreaslngln

recentyears．Mostrecently，PrOgreSShasbeenmadeinthedevelopmentofbiotechnology－

applieddrugS・

（2）Theuseofdiagnosticimagingultrasonicequipmentandwhole－bodyCTscannershas

beensteadilyincreasing，WithremarkablegrowthrateofMRI（MagneticResonance

Imaging）equipment（Figure1－5－3）．Althoughtheuseoftherapeuticdevicesisnotas

Widespreadasdiagnosticdevices，ithasneverthelessbeensteadilyincreaslng・

Figurel・5・3　SpreadofMajorMedicalDevicesinGeneraJHospjtals

（Diagno＄ticdevices）

Note：Inthedataforupperalimentarycanalfiberscope，thc1981，1984，and1987figuresarefoTgaSlric負berscopes．The1981

ValuefordiagnosticultrasoundimagLngequlPmentisthatfbrdiagnosticullrasouJldequlPment．
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（3）Ofthethreemajoradultdiseases，themortalityrateofcerebralapoplexyhascontinued

tofall，Whilethatofcancerhasrisen・Progressinhighbloodpressurepreventionandan

improvementintheemergencymedicalcareserviceappearstohavehadamaJOrimpacton

reducingdeathrateofcerebralapoplexy．Thefive－yearSurvivalrateforcancerhassteadily

beenimproving（Figure6－4－5）．

Figurel・5・4　TrendsintheFive・yearCancerSurvivalRateattheNationalCancerCenter

（Males）
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1．6　PublicAwareneSSOfScienceandTechnology

OpinionSurveyonScienceandTechnologyandSociety

（1）Theproportionofrespondents‘interestedinscienceandtechnology’ishighamong

men，andthatofthose‘notinterestedinscienceandtechnology’ishighamongwomen．In

Particular，theproportionofthose‘notinterestedinscienceandtechnology’increased

Signi丘cantlyinthe18－29yearagegroupfrom1990to1995（Figure1－6－1）．

Figurel・6・1lntere＄tinScienceandTechnoiogy（byagegroup）

18－29　　　　　　　30－39　　　　　　　40－49　　　　　　　　50－59　　　　　　60andolder

Age

Source：PrimeMinister’sOffice，PublicOpinionPollonScience＆TechnoIogyandSociety

（2）AconsiderableproportionofJapanesethinkthattheyoungpeople’sindiffbrencetoward

SCienceandtechnologylSaPrOblem・

（3）Televisionwascitedbythegreatestnumberofrespondentsasthemainsourceof

SCienceandtechnologyinformation，followedbynewspapersandmagazines（Figure1－6－

2）．
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Figurel・6・2　SourceoflnformationaboutScienceandTechno10gy

（February1995survey）
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（4）Comparedto1990，theproportionofrespondents‘findingbenehtsintheprogressof

SCienceandtechnology’fellsharplyinthe18－29yearagegroupin1995．

（5）Asreasonsfortheuneasinessonefeelsabouttheprogressofscienceandtechnology，

manyrespondentscitedthedangerofabuseandmisuseandthegrowlngtrendof

ffagmentationandoverqspecialization．

OpinionSurveyonScienceaJldTechnologyLbrImprovingQualityofL胎

（1）Alargeproportionofpeopleholdhighexpectationsfbrthefutureprogressofscience

andtechnologyforimprovlngqualityoflife・

（2）Oftheselected20topics，‘earthquakeprediction’，‘cancerpreventiondrugs’and‘AlDS

Cure’ratehighamongthegeneralpublic．
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（3）RegardingproblemsinvoIvedinobtaininginfbrmationinthisfield，manyreSPOndents

Cited‘difGcultiesinlocatlnginformation’and‘difficultiesingalnlngaCCeSS’．

1．7　InternationalizationofR＆D

InterchangeofResearchersandEngineers

（1）TheratioofthenumberofforeignresearchersandengineersenteringJapantothatof

JapaneseresearchersandenglneerSleavingJapanstoodatl．7in1995－rlSlng丘om1．5in

1991．Namely，thegapbetweenthetwoiswidening（Figure1－7－1）．

Figurel・7・1TrendsintheNumberofResearchersandEngineersLeavLngandEntering

Japan
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（2）Since1986，thenumberofJapaneseresearchersandengineersleavingJapanhas

increaseddramatically・ThemostcommondestinationistheU．S．，aCCOuntingforslightly

26



lessthan50％，andmanyalsowenttoEuropeandAsia．

（3）ThemostcommonobjectiveofforeignresearchersandengineersenteringJapanwas

”study’▼，fbllowedby”tralnlngH，and90％oftheseresearchersandenglneerSWerefrom

Asia．OnlyaboutlO％camefbr’’research”，”teaching’’or”technologyH．

（4）TheacceptanceofforeignresearchersbytheScienceandTechnologyAgency，the

JapanSocietyfbrthePromotionofSciencehasbeengradual1yincreaslnglyoverthepast

eightyears．Asiatopsthelistoforiginsoffbreignresearcherswithshareof50％，followed

byWesternEurope，NorthAmerica，EastemEuropeandtheformerSovietUnion・

（5）Thenumberofresearchersandengineers，Whowassentovertodevelopingcountriesby

theJapanIntemationalCooperationAgencyln‘scientificandcultural’areas，hasbeen

fallingsince1993，byreasonofthecompletionofJapan－ASEANscienceandtechnology

COOPerationprqJeCtS．Incontrast，therehasbeenamarkedriseinthenumberofpersons

dispatchedforscienti丘candculturalpurposesundertheJapanOverseasCooperation

Volunteersprogram，themostcommondestinationsbeingCentralandSouthAmerica．

TechnologyTrade

（1）AccordingtoManagementandCoordinationAgencystatistics，Japan’stechnology

exportsandimportsforFY1995amountedto562billionyenand392billionyen，

respectively，andthisrepresentsasurplusof170billionyen・

（2）Thetraderatio（exports／imports）exceededlforthefirsttimeinFY1993，andhasbeen

increasingsince（Figure1－7－2）．

（3）Lookingattechnologytradeinmajorindustries，eXpOrtSeXCeededimportsinthemotor

Vehiclesindustry，lrOnandsteelmanufacturlngindustry，industrialchemicalsandchemical

丘bersindustry，inFY1995，Whileimportsexceededexportsinthecommunicationand

electronicsequlpmentindustry・ThedrugSandmedicinesindustrykeptnearbalance

betweenexportsandimports（Figure1－7－2）・
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Figurel・7・2　Trend＄inJapanlsTechnol0gyTradeBalance

（A”industriesandmajorinduStrieS）
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Source：ManagemenlandCoordinatlOnAgency，ReportonSurvayofResearch＆Development

（4）Byregion，Asia（excludingWestAsia）topsthelistoftechnologyexportdestinations，

accountingfor50％ofthetotal，fo1lowedbyNorthAnericaandEurope（Figure1－7－3）．On

theotherhand，mOrethan70％oftechnologylmPOrtSCOmefromNorthAmerica，With

mostoftheremainderoriginatinginEurope（Figure1－7－4）．

（5）OfhcialstatisticsonJapan’stechnologytradeareavailablefromtwosources：the

ManagementandCoordinationAgencyandtheBankofJapan．However，tOdeterminethe

StateOfJapan’stechnologytrademoreaccurately，StatisticaldatawasrevisedbyNISTEP

afterdevisinganapproprlateCalculationmethod．TheresultsshowthatJapan’straderatio

wasmoreorlesslinFY1995．

（6）SoftwaretakesupalargeshareoftechnologyintroducedtoJapan，andthissharehas

beenincreaslngeVeryyear．
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Figurel・7・3　BreakdownofJapan’＄Techno109yExp°rt＄byRe9ionandMajorhdustry

（FY1995）
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Figurel・7・4　BreakdownofJapan’sTechno．ogylmportsbyRegionandMaj°rJndustry

（FY1995）
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1．8　RegionalS＆TActivities

S＆TBase

（1）Theregionalconcentrationofelementaryschool，juniorhighschoolandseniorhigh

SChooIstudentsperunitpopulationislow，Whileuniversitystudentstendtoconcentratein

CertainprefecturessuchasTokyo・Manyhighschoolgraduatesmoveffomoneprefecture

toanotherwhentheygoontouniversity．

（2）In1995，therewere38・4millionfu11－timeworkersnationwide，andthenumberof

WOrkersrecruitedduringtheyearaccountedfor13％ofallfu11－timeworkers．Thetopfive

pre氏CtureSaCCOuntedfbr30％ofthetotalndmberofnewlyemployedworkersnationwide

（Figure1－8－1）・

Figurel・8・1NumberofRegularWorkerSandNewlyEmpJoyedWorkersbyPrefecture

（1995）
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（3）HokkaidoPrefectureaccountsforthegreatestnumberofsciencemuseums，ZOOS，

botanicalgardens，andzoological＆botanicalgardens，fbllowedbyTokyo，Kanagawaand

Shizuokaprefectures．
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R＆DActiYities

（1）InFY1995，therewere91nationalresearchinstitutionsthroughoutJapan，emPloyinga

totaloflO，551researchers．Ofthenation’sprefectures，19hadatleastonenational

researchinstitutionand28didnothaveany．Inrecentyears，greaterattentionhasbeen

focusedonvariousreglOnaleffectsofnationalresearchinstitutions．

（2）InFY1995，therewere632publicresearchinstitutions，Whicharerunbylocal

govemments，throughoutJapan・ThereglOnalconcentrationordisparityarerelativelylow

（Figurc1－8－2）・

Figurel・8・2　NumberofLocalGovernmentResearchlnstitutionsbyPrefecture

（FY1995）
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（3）Thereisatleastonenationalorlocalgovernmentuniversityineveryprefectureandthe

reglOnaldisparityisrelativelysmal1，Whenfactorssuchaspopulationaretakeninto

account．Privateuniversities，Ontheotherhand，areCOnCentratedincertainprefectures．

（4）InFY1995，therewere4，056relevantprivateR＆DinstitutionsthroughoutJapan・With

thetopfiveprefecturesboasting53．6％ofthenationwidetotal，thereisaconsiderable

COnCentrationinparticularreglOnS・

（5）InFY1994，therewere70scienceandtechnologyparkssetupinJapan・Thiscompares

With118intheUS（1991），34intheU．K．（1991），120inGermany（1991）and52inChina

（1992）・
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S＆TandRegionalEconomicActivities

（1）Regardingthemanufacturingindustrysales，thetopfiveprefbcturesaccountfor38．6％

Ofthenationaltotal．Whilethereissomedegreeofdisparitycomparedtootherfhctorssuch

aspopulation，thisisnotaslargeasthatofR＆Dactivities．Thevalueofmanufhcturlng

industrysalesperemPloyeeisgreatestinKanagawaPreftcture，fbllowedbyYamaguchi，

Chiba，AichiandShigaprefectures（Figure1－8－3）．

Figurel・8・3　Manufacturin9lndustrySaJe＄byPrefecture（1994）
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（2）PatentapplicationsareconcentratedinTokyoandcertainotherprefectures．However，

thereglOnalconcentrationissmallfbrutilitymodels，forwhichmanyapplicationsare

believedtocomefromsmallandmedium－Sizebusinesses．

（3）VenturebusinessestendtoconcentrateincertainprefecturessuchasTokyo．However，

thefactthatcompaniesholdingaverylargenumberofpatentscanbefbundinother

PrefecturesglVeSuSdevelopmentventurebusinessactivitiesinreg10n．

（4）Intermsofregionaleconomicgrowth，Prefecturesareclassifiedintotwogroups：those

inwhichthecontributionsofmanufhcturingindustriesarelarge－e・g．Shiga，Ibaraki，

Fukushima，GunmaandSaitama；andthoseinwhichthecontributionsofserviceindustries

arelarge－e．g・Tokyo・Thus，tyPeSOfeconomicdevelopmentdodifferfromreglOntO
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reglOn・

（5）Lookingatregionaldevelopmentintermsofper－CaPitaprefecturalincome，the

POlarizationofprefbcturesintorichandpoorhasemergedasatrendinrecentyears，and

thisillustratesthefactthatmanyproblemsstillremaininreglOnaldevelopment．

1．9IntegratedIndicators

（1）Integratedindicatorsarecreatedbysomehowcombiningalargenumberofindicators

relatingtoS＆Tactivitiesintooneortwoindicatorsthatrepresentthewhole．Useof

integratedindicatorsallowsoIletOgraSPOVeralltrendsinacountry－sS＆Tactivitiesand

makescomprehensiveintemationalcomparisonsandtime－Seriesanalysispossible・Witha

ViewtoapplicationtoJapan’sS＆Tactivitiestoillustratetheirstanding，lntegrated

indicatorsweredevelopedbasedonprlnCipalcomponentanalysisandfactoranalysis－

bothmultivariateanalysismethods－uSlng12indicatorsinvoIving丘vecountries

includingJapan．

（3）AstruCturalanalysisusingthefactoranalysismethodyieldedFactorl（horizontalaxis），

representing‘sciencevs．technology’orientation，andFactor2（verticalaxis），rePreSenting

‘inputvs．output’orientation（Figure1－9－1）・Plotsobtainedbasedonvaluesarrivedat

usingthesefactorsfbrtheabovecountries（factorscores）showthatJapanleanstowards

‘technology’（i．e・aPPliedresearch）and‘input’，WhiletheU・S・isorientedtowards

‘science’（i．e．basicresearch）and‘input’（Figure1－9－2）・ThethreeEuropeancountriesare

all‘output－Oriented’・Intermsof’sciencevs・teChnology’orientation，theU・K・ismost

SCience－Oriented，WhileGermanylSSOmeWhattechnology－Oriented．Francefallsmidway

betweenthetwo．ThepatternSOfchangeinthefhctorscoresallocatedtoJapanandtheU・S．

Since1992exhibitsomedeviationsfromtheirrespectiveearliertrends．
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Figurel・9・1StructureofS＆TActivityVariables（factorl0adings）
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Figurel・9・2　S＆TFactorScore＄forEachCountry
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（3）TheU．S．isontopintermSOfthevalueoftheintegratedindicator，Whichshowsthe

OVerallcapabilityofacountry．sS＆Tactivities（GIST：GeneralIndicatorofScienceand

Technology）．JapantrailstheU．S．withavaluehalfthatoftheU．S．，followedbyGermany．

FranceandtheU・K．，Whichareataboutthesamelevels，arefurtherbehind（Figure1－9－3）．

Thisindicator，designedtomeasuretheoveralllevelofS＆Tactivitiesofeachcountry，

appearsto，byandlarge，reflectthereality・ThevalueoftheindicatorhasbeenrlSlngOna

long－termbasisforallcountries・

Figurel・9・3　TrendsinGenerallndicatorsofS＆T（GIST）ofSelectedCountrieS

1981　1982　1983　1984　1985　1986　1987　1988　1989　1990　1991　1992　1993

Year
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（4）Fora11countries，GISTvs・GDPplotsfbrmstraightlinesgenerally，illustratingthat

thereisacorrelationbetweenthetwoquantities，andthattheeconomiccapacltyand

OVerallS＆Tcapabilityhavebeengrowinghandinhand（Figure1－9－4）．Anobservationof

Plotsforindividualcountriesrevealssomeaspectsofthecharacteristicsoftheir

development・Theseinclude：theU・S・hasalowgrowthinitsoverallS＆Tcapability

relativetoitsGDPgrowth；GermanyandFrancehaverelativelyhighgrowthinS＆T

CaPability；andJapanfhllsmidwaybetweenthetwo・

Figurel・9・4　RelationshipbetweenGenera‖ndicatorsofS＆T（GIST）andGDP

0　　　　　　　1　　　　　　　2　　　　　　　　3　　　　　　　　4　　　　　　　　5　　　　　　　　6　　　　　　　　7

GDP

（1990pricesintril1iondollarsadjustedonpurchasingpowerparitybasis）

（5）Applyingtheintegratedindicatormethod，aStruCturalanalysisofS＆Tactivitiesin

JapaneSeindustrywasundertaken・AfactoranalysisfocuslngOnthepositionofS＆T

activitiesincompanies’businessoperationsshedlightonrelativecorporateorientations

towardsR＆D，andthecharacterofeachindustryemerged．IndustrieswithintensiveR＆D

activitiesinclude‘communicationandelectronicsequlPment’，‘electricalmachinery’，

’generalmachinery’，‘drugSandmedicines’，and‘industrialchemicalsandchemicalfibers’，

WhilethoseachievinggrowthwithoutparticularlyintensiveR＆Dactivitiesinclude
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‘transportation，COmmunicationandpublicutility’，‘motorvehiclesmanufacturing’and

‘construCtion，．

（6）ThestruCtureOfR＆DactivitiesinJapaneseindustrywasanalyzedintermSOfproduct

development，therebyelucidatingthetrendsinitscontent・Throughfactoranalysis，the

followingfourtechnologyareaswereidenti丘edascommonfeaturesinR＆Dacross25

industries：‘electronics’，‘machineryandprocesstechnology’，‘newmaterials’and

‘biotechnology’．Theseareallcutting－edgytechnologleSthathavebeenthedrivingforce

OfJapan’stechnologicaladvancement．AswellasidentifyingmaJOrteChnologicalareas，

thesefactorshavemadequantitativeassessmentoftheactivitytrendofeachindustry

POSSible．
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