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1．＿＿＿＿．h山地血皿

Generally，Privatecompaniesundertakeresearcharldde叩lopment（R＆D）to

increasetheirknowledgebase，andkにuSOnCaPitalinvestmenttoincreaseprductivity．

ThedesiretoinvestinR＆Dhasincreasedgreatlyinrecentyears，aSeVidenced

byanaverageannualgrowthoflO．6％inR＆Dspendingbetweennscal1984and1988

bythetopfifty（intermsofsales）privatemanufhcturingcompanies・

Nonetheless，althoughcapitalinvestmentbythepnvatesectorwassluggishin

fiscall986and19870WlngtOanunCertainbusinessclimatebroughtonbyyen’s

revaluadon，丘scal1988sawasurgeofcapitalinvestmentthatmatchedtheexpansionof

domesticdemandwhichflowedon色・omtheJapan－U．S．struCturalnegotiations．This

SurgebecamethedrivingforcebehindthepresentHeiseieconomicboom・Indicators

Showthateveninthepresentclimate，theHeiseiboomissti11runmngatahighlevel．

Wehaveseeninrecentyearsthephenomenoninwhichanincreaslngnumber

OfprivatecompaniesarespendingmoreonR＆DthanOnCaPitalinvestment・Thegraph

COmParingtheR＆Dexpenditu柁／capitalinvestmentratiooverthepastnveyearsfbrthe

topfiftycompaniesshowsaJlincreasefbm77．6％in1984to97．9％in1988．In1985

thecorrespondingratioforthetoptencompaniesincreasedtolO3．3％，Slgnifying

greaterspendingonR＆Dthanonequipmentandfhcilides（Pigurel）．

Figurel：R＆Dl三xpenditureandCapitalInveslmentbytheTop50Companies

（Salesbasc）　　　鮎tio
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Generally，CaPitalinvestmentis madefirstandfbremostwith a view to

increaslngPrO軋whichistheessenceofcorporateactivities，basedonproducdonplans

COVenngSeVeralyearSintothefuture，andtherefbrehasthecharacterofastockas

OPPOSedtoanowresource．Itisclearthatc叩italinvestmentisinvestmentin丘xed

PrOPerty，SuChasland，buildingsandprductionmachinery，allofwhichcannotbe

casilyconve血

Ontheotherhand，R＆Dexpenditureisconsideredasaflowresource．Of

COurSe，itisafhctthatapartofR＆Dexpenditureisusedinthemediumtolongtermfor

expenmentalortrialequlPment，butwemusttakenoteofthefactthatabout40％of

generalR＆DexpenditureissetasideforperSOnnelexpenSeS．

AlthoughitisnotentirelywisetomakeasweeplngStatementabouttheduration

fbmR＆Dtocommercialization，aSaneXamPle，aCCOrdingtoareportconcernlng

researchintocorporatepI両ectsl），ittakesaboutfouryearsffomthetimeR＆DstartStO

thetimeresultsmaterializc．Soamuchlongerdurationisnecessarybefbreanactual

PrOfitcanbeaccruedfromR＆Dinvestments．

Thekeypointhereis tounderstand whyJapan’s maJOrCOmPanies place

importanCeOnR＆Dinvestmentwhentheyknowitwillnotnecessarilybringaboutdirect

Orimmc血tcpm蝕．

FocuslngOnthepolntthatthenumberofprivatemanufactunngcompanies

WhoseR＆Dexpenditureexceedstheircapitalinvestmentisincreaslng，thisresearch

SOughttoexplorethestructuralchangeinwhichcompaniesinthemanufhctunng

indusけy，eXemPlifiedas”producingorganizations”，haveevoIvedinto“thinking

Organizations”．

Questionnaires were sent to ascertainthe member of major private

manufhctunngcompaniesspendingmoreonR＆D　thanoncapitalinvestment．The

purposewastostudystruCturalchangesandthereasonsforthesechangesinR＆Dand

Capi也linves仕ncnt．

1）NISTEPREPORTNo・14…DynamicsofResearchandDevelopmentM，National

InstituteofScienceandTechnologyPblicy，Kikuchi，Mori，Baba，Morino
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h二出血止

2・l Survey Aim

Tothisend，queStionnairesweresentouttoascertainhowmanyofthemaJOr

PnVatemanufhctunngcompaniesspendmoreonR＆Dthanoncapitalinvestment，Why

SuChachangeoccurred，andwhatliestx：hindthischange．

2－2　　SurveyItems

Keeplngtheaboveaiminmind，aqueStionnairewassentwhichincludedthe

followingsurveyitems（seeattacheddata）．

I Expenditureandotherresults

Sales，R＆Dexpenditure，CaPitalinvestment．

II FuturetrendsinwhichR＆De準nditureexceedscapitalinvestment

III AgainstahypothesisinwhichtheintrductionofFMShascurbedthe

increaseofcapitalinvestment－thecircumstancesofFMSirltrOduction

andtheresultsofthedecreaseincapitalinvestment．

Ⅳ　　R＆D

Backgroundandreasonsfbrexpansion；aSpeCtSthathavebeenglVen

moreweight；AreasandstagesofR＆Dinwhichimportancewil1be

placedinthehture．

V MovetowardsextemalprductionoutsidethecorporatestruCture

2・3　　Survey Method

Aquestionnairewaspreparedbasedontheitemslistedabove，andmailed，

togetherwithexplanatoryletterssignedbyFumioK血ma，SeniorRese訂ChSupervisor，

tothecompaniesselected丘汀thesurvey・

－　3　－



（l）　Selection of Companies fbr the Survey

Thetqp丘食ycompaniesintermofsaleswereselectedforthesurvey．The

reasonwedidnotchosethetopcompaniesintermsofR＆Dexpenditurewasthatwe

WOuldnotbeabletoexcludethecontradictionthatitisnaturalforR＆Dexpenditu柁tO

exceedcapitalinvestment・Thecompaniessurveyedwerethetopfiftycompanies

accordingtothespeCialCorporateRanking1980－1988editionoftheweeklymagazine

DIAMOND（questionnairesweresenttosixtycompanies）．Thesurveyfbcusedonthe

manufacturingindustry，SOWeeXCludedNTr，POWerCOmpanies，theconstruCtion

industry，theoilindustryandothercompanies／indusbieswithextremelylargecapital

investment，andalsoofcoursetrading丘rmsandtheserviceindustry．Thetopnfty

COmPanieschosenforthesurveyaccountfbrabouthalfofthetotalamountofprivate

SeCtOrSpendingonR＆DinJapanげ7．2193billion；nSCal1988；Managementand

CoozdinationAgencysurvey），SOWebehevedthatwecouldgainanoverallpictureofthe

R＆DoperationsofJapanesecompaniesbyftx：uSlngOnthesetopfiftycompanies・

（2）　Response to Questionnaire

Usablercsponseswerercceived丘omforty－threecompanies（ofthesixtythat

Were Sent queStionnaires）．Of the forty－three companies，tWenty－Six arein the

fabricadonindusBy，WhilemostoftheremalnlngSeVenteenareinthematerialindus打y；

SOin analyzingthe companies on anindustry base，We CategOrizedtheminto

‘fabrication’and‘material’，althoughconsideringthepastseveralyears，itmaybe

preftrabletochange‘material’to‘equlPment’．Mostdataweobtainedregarding

COmPanyreSultswerefromfiscall984（gapsinthedatawerecoveredbyinfbrmation

fromtheCompanyQuarterlyBu11etinpublishedbytheOdentalEconomist）．
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も＿＿＿血は】竣工出血

3－1　PrivateManuEhcturing Companies Whose R＆D ExpeT）djture
Exceeded CapitalInvesIment

（1）　Number ofCompanies Whose R＆D Expenditure Exceeded CapitaI

Investment

Thefollowlngtableshowsthenumberofcompaniesinthesurveythatspent

mo陀OnR＆DthanOnCaPitalinvestment．

Tablel NumberofCompaniesWhoseR＆DモxpenditureExceededCapital
hvestmcIlt

F i∝a iY c ar
N u m b e r o r

％

N um b c r o r C o m p a n ie s

C o m p a n ies n a t R esp o n d c d

1 9 8 0 6 2 8 ． 6 ％ 2 1

1 9 8 1 〇 2 2 ． 7 ％ 2 2

1 9 8 2 6 2 4 ． 0 ％ 2 5

1 9 8 3 7 2 5 ． 0 ％ 2 8

1 9 8 4 1 0 2 1 ． 3 ％ 4 7

1 9 8 5 1 5 3 0 ． 0 ％ 5 0

1 9 8 6 1 9 3 8 ． 0 ％ 5 0

1 9 8 7 2 2 4 4 ． 0 ％ 5 0

1 9 8 8 1 8 3 6 ． 0 ％ 5 0

FromthiswecanClearlyseeanincreaseinthenumberofcompanieswhose

R＆Dexpenditureexceededcapitalinvestment；the丘gureoftencompaniesin丘scal1984

almostdoubledtoeightecninthefburyearstofiscal1988．

Figure2showsthecompanycumulativedisbibutioncurvebasedontheratioof

R＆Dexpenditure／capitalinvestmeTltOfthe丘允ycompanies（xaxis）brnscal1984－88．

Themorethecurvemovestotherightanddown，thegreaterthenumberof

COmPanieswhoseR＆Dexpenditu陀eXCeededcapitalinvestment．Thengureshowsthat
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thistrendbcamemOrePrOminentfromyeartoyear，andthatin1987almosthalfofthe

COmPaniesspentmOmOnR＆DthanoncapitalinvestmenL

Figure2CompanyCumulativeDistributionBasedonR＆D／Capitallnvestmcnt
Ralio

切．切　臥2　切．4　臥6　切．8　1．8　1．2　1．4　1．6　1．8　2．8　2．80rmOre

R＆D′Cap旭日nvestmentRatio

D1984　＋1985　◇1986　△1987　∇1988

（2）　Difference Between Categories of Companies Whose R＆D

Expenditure Exceeded CapitalInvestment

TbanalyzetrendsbasedontypeOfbusiness，Wedividedthe伝ftycompanies

into‘fhbricadonindusby’and‘materialindustry’．

ngll柁S3－7dividestheR＆Dexperlditureandcapitalinvestmentdisbibutionof

the fiftycompanies（1984－88）into‘fabricationindustry’and‘materialindustry’

Categのes．

Thestraightlineinthe丘guresrepresentsY＝X；COmPaniespositionedbelow

thislinespentmozeonR＆Dthanoncapitalinvestment．Ascanbeseeninthengures，

infiscal1984compamiesinthefhbricationindusbyweregenerallydistributedalongthis

Stmightline，buttendedtoshifteddownwardswitheachsubsequentyear．Incontrast，

almostallcompaniesinthematerialindusByweredistributedabovethestraightlinein

l984，andthisdidnotchangetOanynOticeableextentinsubsequentyearS．Thisclearly
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Showsthatthereisadiffbrenceinthewaycompaniesinthetwoindustrialcategories

坤Pm旭ChR＆D．

FigtIre3CorrclaIionBetweeJIR＆DExpcnditureandCapitalInvestment（1984）

Unit：billionyen
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Figurc5CorrelationBetweenR＆DExpenditureandCapitalInvestment（1986）

Unil：billionycn
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Unit：billionyen
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Figure6CorrelaIionBeIweenR＆I）ExpendihJTeandCapila】lnvestment（Z987）

Unit：bi11ionyen

）
u
U
貞
治
＞
j
l
月
d
虐
U

竃
U
月
幻
＞
j
l
貞
d
噌
U

3祝

UniI：billionyen
R＆DExpcnditure

ロ　Fabrication　　　＋　Matedal

一　8　－



Figure7CorrelationBetweenR＆DExpenditureandClpitalInvestment（1988）

Unit：billionyen
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Figures8and9showthecompanycumulativedistributioncurvefbreach

indusBytypebasedontheradoofR＆Dexpenditure／capitalinvestmentfbrfiscal1984－

88．

Ascanbeseeninthefigures，70％ofcompaniesinthefabricationindustry

SpentmOreOnR＆Dthanoncapitalinvestmentin1987，andthisshowedaprominent

trenddownwardsafterthis．Incontrast，thetendencyforR＆Dexpendituretoexceed

CaPitalinvestmentwasnotparticularlyevidentinthematerialindustry；Whiletherewas

Onlyaveryminordownwardtrendinthiscategory，lessthan20％ofcompaniesspent

moreonR＆Dthanoncapitalinvestment．

Thus analysis based on this statistical data has madeit clear that the

PhenomenoninwhichR＆Dexpenditureexceedscapitalinvestmentisgenerallyfocused

inthefhbricationindustry．Wecanprobablyreadintothistheoccurrenceofstructural

ChangeSinwhichcorporateoperationsareplacinggreateremphasisonR＆D，Whichis

lookeduponasinvestmentinfutureprductdevelopment，thaJ10nCaPitalinvestment．
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Figure8　CompanyCumulativeDisIribution－R＆D／CapitalInvestment

Fabrication

％

臥の　臥2　臥4　臥6　切．8　1．切　1．2　1．4　1．6　1．8　2．切　2．日OrmOre

R＆D／CapitalInvestmentRBtio

□1984　＋1985　◇1986　△1987　×1988

Figurc9CompanyCumulativeDislribution－R＆D／CapilalInvestmerlt

Material

乱の　臥2　臥4　臥6　臥8　1．8　1．2　1．4　1．6　l．8　2．8　2．のOrmOre

R＆D／ChpitalIrlVeStmentRatio

□1984　＋1985　◇1986　△1987　×1988
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（3）　Analysis of the Reverse Phenomenonin which R＆D Expenditure

Exceeds CapitalInvestment

Whendidthisphenomenonfirstappear？Toanswerthisquestion，attWenty－

threecompanies（sixteenfabricationcompaniesandsevenmaterial）whosepost－FY1980

datacouldbeused wereexamined（FigurelO）．

WithregardtothecumulativeaveragevalueoftheR＆Dexpenditure／capital

investmentratiofbrthetwenty－threecompamiesbetween丘scal1980andfiscal1984，the

Valueofl・Ois70．4％；incontrast，thevalueofl．Ofbrfiscal1985－88hasdroppedto

48．9％．ItcanbesaidthatthephenomenoninwhichR＆Dexpenditureexceedscapital

investment坤pearedinmo陀thanhalfofthecompaniesforthe丘Bttimein1985．

Fromtheabovepolnt，WeCanSaythatfromaboutl985companiesinJapan’s

manufactunngindustry，Whichwerefbrmerly“pr∝lucingorganizations”，eVOIvedinto

“thinking organizations”，Or‘organizations that glVethought to what should be

Prduced’ratherthaJljusピhowto’prduce，Centeringonthefabricationindustry．Inthe

nextsectionweshalllookatwhythistransfbrmationhastakenplace，fbcuslngOnthe

andysisof血esuⅣey陀Sults．

FigurelO CompanycumulativCDistribution－R＆D／CapitalInvestment

（Twenly－threecompanies）
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3・2　　EfRtct OfFMSIntroduction on CapitalInvestment

Whenconductingthissurvey，Wehypothesizedthatoneofthefhctorsbehind

theincreaslngtendencyofcompaniestospendmoreonR＆Dthanoncapitalinvestment

WaSthatcompanieswereputtlngaCurbonthegrowthofcapitalinvestmentowlngtOa

reductionoftheneedtoexpandfhcilitiesfornewprductmanufhctureasaresultofthe

in鵬ucdonofFMS（nexibleManufhcturingSystem）．Andtoanalyzethisphenomenon

丘omthecapitalinvestmentside，WeeXaminedthee飴ctofFMSin鵬ucdon・

FMSisasystemthatmakesqualitativeimprovementstothepr∝luctionprocess

byintrducingflexibility，efnciencyanddmelinessintothepmcess，takingintoaccount

theproductcycle，Small－VOlumeTPulti－PrOductproductionandsoon，SOthatthe

COmPanyCanbettermectthediversifyingneedsoftheconsumers，aSWellasitsown

needs．Itisthoughtthatpossessionofthisflexibility，efnciencyandtimelinesswi11not

OnlyglVerisetoqualitativeimprovements，butalsoenablecompaniestoavoidthe

establishmentofnewfhcilitiesthatnormanygoeshand－inーhandwithadiversincationof

necds．

（l）　Introduction of FMS

Beingawareofthedegreetowhichthissystemhasbeenintr∝lucedisvery

beneficialinthe sensethat oneis aware Ofits effbctiveness，andknows how the

COmpanylSreSPOndingtothediversifyingneedsofconsumers・

Table2htroductionofFMS

R esponse

0 ven ll 下のdcation M atedd

I　 H as been introduced 78．0％ 100．0％ 47．は

Ⅲ　 H asnotbeen iIltrOduced 22．0 0．0 52．9

Overal178％ofcornpanieshaveintrのucedFMS．Bycategories，1㈲％of

COmPaniesinthefabricationindustryand47・1％ofcompaniesinthematerialindustry

havein出道uced血esystem．

Wecanseethatl㈱％ofcompaniesinthefabricadonindustryhaveintroduced

FMStomeetthediversifyingneedsofconsumers，fortheirsisanindus打ywhichis

－12　－



COnneCteddirectlywithconsumers．Incontrast，theintroducdonofFMSintothelarge－

SCalemass－Prductionsystemofthematerialindusbyistakingmuchlonger・

（2）　Year ofIntroduction

Tablc3Ycarorhtrのuction

Y e ar o r In tro d u ctio n

O vc m ll F ab d ca lio n M ated d

E　 B 血 n sQ 1 19 79 2 0 ．0 ％ 2 2 ．2嵩 14 ．3 完

［

F iSCa1 1 9 8 0 8 ．0 1 1．1 0 ．0

1 9 8 1 0 ．0 0 ．0 I O ・O I

1 9 8 2 12 ．0 16 ，7 0 ．0

1 9 8 3 8 ．0 11 ．1 0 ．0

1 9 8 4 8 ．0 0 ．0 28 ．5

l

1 9 8 5 16 ．0 1 L l 28　6

1 9 8 6 4 ．0 5　6

！ 。．言

ll

889

9

°
0

9

099

Them毎0rityofcompaniesinthemanufacturing／assemblyindustryintrduced

FMSbeforefiscall984；incontrast，lessthanhalfofthecompaniesinthematerial

industryintrducedFMSbefbre1984．Inthefhbricationindustry20％ofcompanies

hadintrducedFMSby1979，andthespeedwithwhichtheyrespondediseye－0penlng・

Thefabricadonindus仕ymustreSPOndaccuratelytoconsumerstasteswhichare

increaslnglydemandvarietyandquality，anditsintrductionofFMShasledthewayfor

Otherindustries．
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（3）　Does FMS Curt）CapitalInvestment？

WeareawarethatmanycompaniesintrducedFMStoglVetheirprcduction

PrOCeSSeStheflexibility，efnciencyandtimelinessneededtorespondtothetastesof

COnSumerSWhoareincreaslnglydemandingvarietyandquality，butweshallnow

examinewhetheritsin血uctionhascufbdcapitalinvestment（seeFigure4）．

Tdble4HasFMSCurbedCapitalInvestment？

l

l　 Res，OnSe 0veの11 Fabdcation

I　 Hascurbed 31．2％ 33．3％ 25．0％

Ⅱ　 H asnotcurbed 46．9 50．0 37．5

皿　 Cannotsayeitherway 21．9 16．7 37．5

One－thirdofthecompaniesinthefabricationindus仕yandone－quarterinthe

materialindustryrespondedthattheircapitalinvestmenthasbeencurbed・Howeverhalf

Ofthecompaniesinthefhbricationindustryrespondedthattheircapitalinvestmenthas

notbeencurbed．

ReasonsglVenfbrthisarethatcurbingcapitalinvestmentisnotanaimofFMS，

andthattheintrducdonofFMSitselfiscostly．AnotherfhctorthatcantncollSideredis

thecostofdevelopingsoftwarefbrFMS，butwecannotdetermineffomthesurvey

WhetherthiscosthasbeenincludedincapitalinvestmentorinR＆Dexpenditure．Ifit

hasbeenincludedincapitalinvestment，thiscanberegardedasthemainreasonthatit

hasnotcu止給dcapitalinvestment．

Wecangenerallysee丘omtheabovethattheinductionofFMSdoesnot，by

itselLfullyexplainthereversephenomenonofR＆Dexpenditureandcapitalinvestment．

ItqppearSthatthisreversephenomenoniscausednotonlybythenegativefactorofa

decreaseincapitalexpenditure，butalsobythepositivefactorofanincreaseinR＆D

acbvlneS．
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3－3　　Characteristic of R＆D Activities

Whatarethecompanies’viewsonR＆D？Howaretheytacklingit？Weshall

nowlookatthebackgroundtoandreasonsfortheexpansionofR＆D，andfactors

behindtheincreaseinexpenditureweight？

（1）　Future Changesin the Reverse Phenomenon ofR＆D Expenditure

and CapitaIInvestment

FirstweaskedaboutfuturechangeStOtherelationshipbetweenR＆Dand

CaPitalinvestment．Until a ftw years agoit was good sense for companies

（manufhcturingindusBy）tospendmoreoncapitalinvestmentthanonR＆D，butinthe

PaStSeVeralyearsthisrelationshiphastendedtomoveintheoppositedirection．Here

WeaSkedthecompanieshowtheythoughtthisreversalwouldeffbcttheiroperations（See

Table5）．

Table5FutureChangesintheRelationshipBetweenR＆DandCapitallnvestment

R esponseS

O veのIl Fのd G蚊ion M ate血

I R＆D e群 nditu re w ill continu e

to g m w la唱er．

i

16．7％ 16．0％ 17．7％

Ⅱ　 R＆D expend如 陀W illg row larger，

23．8 28．0 17．7butw illbccom e sluggish ata ccrtai n point・

Ⅲ 慧 器 霊 霊 霊 n’細 ent
3 0．9 36．0 23．5

Ⅳ　 O th ers

巨 8・6 E
l　 20・0

E

l

41．2

IfwecombineIandII，40％oftheforty－threecompaniesthatresponded

believethatR＆Dexpenditunwnlcontinuetoexceedc坤italinvestmentinthefuture．If

WeaddIIItothis，WeCanSeethat70％ofthecompaniesdonotbelievethatR＆D

expenditurewilldropbelowcapitalinvestment，eVenifitbecomessluggishatacertain

pomtin山ehtu托．

CompaniesbelievethatR＆Dwillhaveaneffbctontheirfuture，andindicated

thatstmtegiCallytheywⅢcondnuetoputtheireffbrtintoR＆D．Thuswecanreadhom

thisthatthc phenomenonofR＆Dexpenditureexceedingcapitalinvestmentwill

COntmue．
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（2）　Background to theExpansion ofR＆DExpenditure

CompanieswereaskedwhyR＆Dexpenditu陀hasexpanded，Whetheritcould

notdoanythingbutexpand，agalnStthis backgroundwhatkindofchanges have

OCCurredtotheflowofR＆D，howtheyamtacklingR＆Dandinwhatdirectionarethey

aiming（seeTable6）．

Tahlc58ackgmundtoEx関脇ionorR＆DExpenditure

R esp on ses

O v em ll F ab血加io n M ated d

I　 D iv eTSin catio n etc．con tinu ed an d

3 2．6％ 3 8．5％ 23．5％W ide・柑血g i喝 R ＆D b ecaTlle ne CeS駈け

C In・d ep th R＆D ，h c h d in g bぉic r6 也にh，

0．0 0．0 0．0b eG ulle n eceS盟Iy ．

皿　 B o th I an d II． 6 7．4 6 1．5 76．5

Neの1y70％ofcompaniesrespondedwithIⅡ，namelythatwide－ranglngandin－

depthR＆Dbcamenecessary．Theremalnlng30％allrespondedwithI，namelythe

necessityforwide－ranglngR＆D．NocompanyrespondedwithII－thenecessityfbrin－

depthR＆D．Fromthiswecanconsiderthatalthoughcompaniesputaneffbrtintoin－

depthR＆D，includingbasicresearch，thecoreoftheiroverallR＆Dprogrammeisthe

Wide－raJlgingR＆Dforthepurposeofdiversi丘cation・

AlthoughinrecentyearSaShifttowardsbasicresearchhasbeentalkedabout，in

realityeventhem句OrCOmPaniessurveyeddonotstartsimplywithbasicresearCh；rather

itis saidthatcompaniesundertakebasicresearchas apartoftheiroverallR＆D

OPerations，andbasedonarequlrementwithinappliedordevelopmentalresearch・

Therefbre，althoughcompaniesarecarrylngOutbasicresearch，itisthought

that，COnSideringltSimportance，thegovernmentandsuchestablishmentsasuniversides

Shouldtaketheleadinthisarea．
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（3）　Reasons n）r Expansion ofR＆D Expenditure

Intheprecedingsectionweleamedthatmostcompanies丘にuSOnwide－ranglng

andin－depthR＆D，frombasicresearchtobroadR＆DforthepurposeofdiVersification．

Whatamthereasonsforthis？

Table7ReasonfbrExpwsionofR＆D（MultipleresponseSPOSSible）

R esponses

O ved l Fabd cation M aterial

h troduction ortechnology
H ．0％ 11．5％ 17．7蒐I 丘om oversGB has becom e dim cult

Intensification ofcom petition
93．0 92．3 94．1Ⅱ　wi th oth ercom panies（dom estic，OVerSe2LS）

Ⅲ　 Additional知n血w ereavailablc 4．7 3．9 5．9

Ⅳ 慧忠 霊 霊 ‡herco叩 m ieS
5．3 15．4 0．0

V　 ForはXation advantages 0．0 0．0 0．0

Ⅵ　 Others 30．2

巨 3・1 巨 2

More than90％ofallcompanies responded withII，‘Intensification of

COmpetltlOnwith0thercompanies’，indicatlngthattheirR＆Defbrtisaimedatensunng

theirsurviⅤal・ThiswasfollowedbyI，‘Introductionoftechnologyfromoverseashas

becomedifncult’becauseofproblemswithintellectualpropertyrights．ReasonsglVen

inVI，‘0thers’，include‘expansionintonew丘eldsofbusiness’，and‘todiversifythe

business’．IncreaslngR＆Dexpenditurebecauseofcompetitionorbecauseofan

expansionintonew丘eldsisag∝dindicadonoftheintensltyWithwhichcompanieswi11

fightto survive．Anotherreasonwas glVenaS‘toestablish thecompany’s own

technologysothatitcanrespondtos∝ialissues such astheenvironment’．The

responsesuggeststheoveralllineofthoughtwasthat‘R＆Dexpandedbecausewe

becamemoreawarethatR＆DwⅢhaveane晩ctonthefutureofthecompany’．

companiesamtacklingR＆DnoりuStbecauseofcompetitionwithother

COmPaniesinthe sameindustry，butalsobecause oftheirexpansioninto other

industries，andthistheyaredoingtoensuretheirownsurvival．（Muchresearchhas

beenconductedonthistrend．（seeBibliography；Niwa，Hirooka，andothers））．

－17　－



（4）　Areas ofR＆D ExpenditureThat HaveIncreasedin Weight

Table8ShowstheanasofR＆Dexpenditu陀thathaveinmsedinweight．

Table8AreasofR＆DExpenditureThatHaveIncreasedinWeight（Multiple
rcsponSeSpOSSible）

R esp onses

0 vem ll F のd cation M aterid

I Increase o fR ＆D pe rSOnnel　 l 85．7％ 84．0％ 88．2％

Ⅱ　 R細iond isation orR ＆D b d lities● 47．6 64 ．0 23．5

m　 E stablishm entof new R ＆D b cilities 輌 81．0 68 ．0 94．1

Ⅳ　 A cquisition ofR ＆D －related infbm lation 4．8 4．0 5．9

V 慧 霊 霊 票 か
14．3 12．0 17．7

Ⅵ lncTeおe OreXlem alR ＆D

COm mi Ssion paym ents
19．0 12．0 29 ．4

Ⅶ　 T d d m anu b cm 托 cXp 己nSeS 26．2 20 ．0 35 ．3

Ⅷ　 O thers

巨 ・8

4．0 5．9

：hbour－SaVingduetointroductionorcomputersystems，preparationofajoint
＊…・血bbぉe，etc．
＊＊・・・：ResCarChinstibtes，R＆Ddepartments，etc．

More than80％ofthe companies respondedwithI，‘Increase ofR＆D

perSOnnel’．Themainreasonforthisisanincreaseofpersonnelinspecial丘eldsowlng

totheexpanSionoftherangeofR＆D－theimportanceofdisplayingoriginalityinR＆D

glVeSrisetotheneedformoreR＆Dstaff．AnincreaseinperSOnnelcostsisalsoa

fhctor，butemphasisisplacedonremltlngandtminingR＆Dstaff．

ThiswasfbllowedbyIII，‘EstablishmentofnewR＆Dfhcilities’，With80％・

OnereasonfbrthisisthatnewresearChinsdtuteswereestablishedaspillarsfbrnew

businessacdvitiesinthenextera－aSR＆Dbecamemoreadvanced，thenecdformodem

Weu－cquippedfhcilitiesgrew．

NextwasII，‘RationalizationofR＆Dfhcilities’with45％．Whereasmorethan

60％ofcompaniesinthehbricadonindusbygavethisresponse，0nlyslightlymorethan

20％ofcompaniesinthematerialindusbydidso；Oraboutone－thirdofthefabrication
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industry response・The companies appear to be responding to the need for

rationalization byintroducing highly advanced technology such as computers・

Furthermore，thefabricationindus仕yhasledthe丘eldinR＆DinJapan丘omthe

beginnlngandthereforeprobablyhasmorescopetOrationaliseitsR＆Dfacilities；the

materialindustrysetoutontheR＆Dpathmuchlatersothereisnotthesamepressing

needtorationaliseitsR＆Dfhcilities．Thiscanalsobesecnfromthehigh94％response

丘omthematerialindusBytothepreviousitem，‘EstablishmentofnewR＆Dfhcilides’・

FourthwasVII，‘TdalmanufactureexpenSeS’．Thiscanbcattributedtothe

increaseoftrialandtestexpenditu柁reSultingn・OmaneXPanSionofthescaleofR＆D・

Morecompaniesinthematerialindus打ygavethisresponsethaninthefabrication

industry．Thisisbecausecompaniesinthematerialindus叫（here，mOreaPPrOPriateto

becalled‘equipmentindusBy’）haveagreaterneedtoconstructpilotplants・Whenthis

∝CurS，thesecompaniescommissiontheextemalprductionofinstrumentationsuchas

metercaslngS，SOWeCanSeethattherewasalsoahigherresponsefのmcompaniesinthe

materialindusけyforthenextitem，‘IncreaseofexternalR＆Dcommissionpayments’

thancompaniesinthefhbricadonindusby．

ThiswasfollowedbyVI，‘IncreaseofexternalR＆Dcommissionpayments’，

andthenV，‘Expenditun已relatedtointellectualpropertyrights’．Theincreaseinexternal

R＆Dcommissionpaymentsaccountedforslightlylessthan20％，andtheresponserate

WaShigherinthematerialindustrythaninthefabricationindustry・

SomereasonsfbrincreasedR＆DexpenditureglVeninVIII，Others，include‘to

expandtheprductbasesoastobecomelessdependentonasingleitem’，‘tofacilitate

entryintonewbusinessareas’，‘todealwithsafttyandpollutioncontrolinproduct

developmentsoastostrengthenstrategicallyR＆D’，and‘topromotediversincation

becauseoftheneedtoincorporatevariousformsofadvancedtechnologysuchas

electronicsandnewmaterialS’．
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（5）　Future R＆D Priorities（FieIds，Stages，Etc）

Scckingtoensuretheirfuturesurvival，COmPaniesaretacklingwide－ranglng

andin－depthR＆D，nOtOnlybecauseofcompetlt10nWith0thercompaniesinthesame

indusby，butalsobecauseofdleirdesiretomakeinroadsintootherindustries．Whatdo

thesecompamiessecastheirfutureR＆Dpri0rities？

Besidesindividualcompamies’mainproductdevelopment，reSPOnSeStendedto

CenterOnthefollowing丘elds：

a．　High－teChfields（electmnics，Semiconductors）－15companies．

b．　Datacommunications－8companies．

C．　Biotechnology丘elds－7companies．

0血er丘eldslistedincludesuperCOnductivity，neWmaterialS，aViationandspace，

andglobdendronmentdissues．．

WithregardtothestagesofR＆D，mOStCOmPaniesindicatedthattheyintendto

tackleR＆Dinitswidestsense，hmbasicresearchtoprductdevelopment．

Fromtheのovewecansecthatcompaniesa柁puttlngtheireffortintowide－

rangingR＆D，丘ombasicI℃SearChtoprのuct，withtheaimofbusinessdiversi丘cadon

and，Ofcourse，improvingtheirrespeCtlVePrducts．
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3．4　　Shift to External Production

Webeganthissurveywiththebeliefthatcompaniesweretransfbrmingfrom

“producingorganizadons”to“thinkingorganizations”becauseofthegrowlngtendency

fbrR＆Dexpendituretoexceedcapitalinvestment，butinreality，tOWhatextenthave

COmPaniesactuallytransfbrmed？Tofindthisout，WeaSkedaboutchangesinthe

PrductionstruCtureOfthecompany，anditsshifttoexternalprduction，Wherebyrather

thanmanufhctunngaprductitself，thecompanyplacesexternalpr∝luctionorderswith

affiliatedandass∝iatedcompanies．

Thequesdonweputtocompanieswas：“WhatperCentageOfoverallproduction

（intermsofvalue）isplacedonexternalordertoaffiliatedorassociatedcompaniesfbr

Prductionofg∝通stotx：SOldunderyourcompany’sname？”伊igurell）．

Lessthan ten companies respondedto this question．Looking at these

responses，WeCanSeethatthereisadenniteshifttowardsexternalproduction，inthese

COmPaniesatleast．However，theamOuntOfdataislimited，SOWeShallgivetheresults

Purelyasrefbrence．Thisisoneareaweshouldliketoexamineinafuturesurvey．（Of

thecompaniesthatresponded，WeeXCludedthosewhosedatadidnotextendbackmore

than丘veyearS，andalsothosethatmergedduringthepericKl．）

FigurellMoveIoExtemalProduclionorProductionbyAm．iatedCompanies

！！十一‾

占一一一｛トー一年‾‾‾－‾‾空

18－
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PiscalYear

口A（Fab血tion）　十B（Ma（eda］）　◇　C（Fabrication）　△D（Matedal）
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む．－．＿＿血血血皿」u血＿上山uR」由出足

FocuslngOnthepointthatthenumberofprivatemanufactunngcompanies

WhoseR＆Dexpenditureexcecdstheircapitalinvestmentisincreaslng，thisresearCh

SOughttoexplorethestruCturalchangeinwhichcompaniesinthemanufhctunng

industry，eXamPledas”producingorganizations”，haveevoIvedinto“thinking

O㍗anizations”．

hconductingthesurvey，Wehypothesizedthatoneofthefhctorsbehindthis

WaSthatcompanieswereputtlngaCufbonthegrowthofcapitalinvestmentowlngtOa

reductionoftheneedtoexpandfhcilitiesfbrnewproductmanufactureasaresultofthe

intrducdonofFMS（nexibleManufhcturingSystem）．However，WeWereunableto

Obtainresultsthatsuppdedthishypothesis．Onereasonwewereunabletodothiswas

that，aSStatedin3－2（3），WeCOuldnotdeterminebythesurveywhetherthecostof

developingsoftwarefbrFMShasbeenincludedincapitalinvestmentorinR＆D

expenditure．lfthisisincludedincapitalinvestment，WeCanviewitasnottxingafhctor

behindcompanies’puttlngaCufboncapitalinvestment．

Afterputtlngtheresultsofthesurveytogether，WeaSkedseveralcompanies

aboutthispolnt．Theyansweredthattheywereunabletogeneralizeaboutsoftware

develQPmentforFMSbcauseofthediversityoftheirprductionlines．

AtthetimeofFMSintrduction，SOftwarecostswereincludedinthecapital

investment，andwithregardtocomparativeexpenditurefbrhardwareandsoftware，in

thepastexpenditureforhardwarewasgreaterthanthatfbrsoftware，butfbrthepast

SeVeralyearssoftwareexpenditurehasbeenincreaslng，andattimeshasevenexceeded

thatforhardwa記．Furthermore，SOmeCOmPaniessaidthatafterintroducingFMS，they

includedanySOftwaredevelopmentexpenditu柁atthetimeofaprductionlinechangein

血vclopmcntcx匹nditu托．

Thatbeingso，dleintrductionofFMSnaturallybecomesafactorbehindan

increaseincapitalinvestmentatthetimeofitsintroduction．Thissurveydidnot

COnCludethatFMSintrductiondocsnot，eCOnOmicallyandoverthelongterm，aCttO

Curbcapitalinvestment，butitcanbviewedasbecomlngafhctorbehindtheincreaseof

R＆Dexpenditurc．WedidnotobtainnumeriCaldataastoexactlywhatextentltPuShed

upR＆Dexpenditure，SOthisisanareathatrequlreSfurtherexamination，butitcanbe

COnSideredthattheirlCreaSeOfR＆DexpenditurewasnotrelativetothedroplnCaPital

－　22　－



investmentresultingfromFMSintrduction，butwasanabsoluteincreasefbrthe

PurPOSeOfsoftwaredevelopment．ThusthereisapossibilitythatFMShasbecomea

factorbehindthereversephenomenon ofR＆D expenditure’s exceedingcapital

investmentinadiffbrentsensefbmthehypothesisestabhshedatthebeginnlng．

However，Whatisbecomingclearthroughthisrese揖℃histhattherelSPrObably

agreaterchangetoR＆Ditselfatthebottomofthisphenomenon・

Thatis，becauseofthegrowlngintensityOfcompetlt10n，COmPaniesaretackling

R＆Dwiththeaimofraisingtheiroverallcapability，nOtOnlyintheirownmaJOr

Prのucts，butalsointhediversincationoftheirbusinessoperationsintootherindustries，

bylifhngtheirtechnologiCalcapabilitiesoverawideana，frombasicresearchtoproduct

development．Inotherwords，thecompaniesbelievethatR＆Dwillinfluencetheirown

future．Companies haveevoIvedfrom“producing organizations”into“thinking

Organizations”thatglVeCOnSiderationtowhatshouldbepmducedandhowitshouldbe

produced．

Romthis，itisbelievedthatcompanieswillcontinuestrategiCallytoputtheir

efbrtintoR＆D，andwemaystillbeabletoseethereversephenomenonofR＆D

expendittmandcapitalinvestment．

InthefutureweshouldlikefurthertoclarifythechanglngnatureOfthe

manufhcturingindusBybyundertakingadetailedanalysisonthefo1lowingpoints．

a・　Aquantitativeexaminationintothee晩ctofFMSoncapitalinvestment

bycompanngthedifftrencebetweencapitalinvestmentbefbreFMS

intrduction，Whichwewereunabletodointhissurvey，andcapital

investmentaflerFMSinbduction．

b・Inreladontoa．，WeCannOtOVerlooksoftwaredevelopment．Weshould

C．

liketoexaminethispolntWithinR＆D，alongwiththepercentage

accountedfbrbysoftwapedevelopment．

Inthissurveywecarriedoutananalysisfromacomparisonofthetotals

OfR＆DexpenditurewithcapitalinvestmentperCOmPany．Weshould

liketoexaminethedifftrencesthroughanindus打y－basedcomparative

analysisofR＆Dexpenditureandcq）italinvestmentperemployee．
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5▲＿＿一旦ihl血山

ScienceandTbchnologyWhitePaper－ScienceandTcchnologyAgency

むonomicWhitePaper・むonomic刊anningAgency

ReportontheSurveyResearchandDevelopment－ManagementandCoordination

Agcncy，StatisdcsBu柁au

ReportontheSurveymtoR＆DActivitiesinPriVateCompanies，March1990－Science

andTbchnologyAgency，ScienceandTbchnologyPolicyBureau

EconomicsofR＆D－JapanDevelopmentBank

CompanyQuarterlyBul1etin－OdentalEconomist

EconomicStatisdcsYearBook－OderltalEconomist

CapitalInvestmentPlanning（FY1985－91）－Long－TermCreditBankofJapan，Survey

DcpむtlTICnt

’SangyotwKiLdbka’okangaeru［IndustriesWithoutSubstance］（Discussionsamong

FumioK∝lama，NarumiHachiman，RyujiWada；Chairman：HiroyukiYoshikawa）－

P記CisionEnginecnngAsS∝iationMagazine，January1990

Massive R＆D Expenditure WillChangeJapan’s ManufactunngIndustry，From

“PrducingOrganizations”to“ThinkingO㍗anizations”－FumioKodama，Economist

Weckly，4Dccembrl9冥）

Metamorphosis ofaManufactunng Company：From aPr∝lucing to a Thinking

Organizadon－FumioKdama，YoshinariKagita，YoshikiMorino，YasunoriBaba，

FumuhikoKakizaki；Deliveredatthe2ndInternationalConfbrenceonScienceand

TechnologyPolicies，24－26Januaryl991

AnalyzingJapaneseHighTechnologleS－TheTechno－ParadigmShift，1991－－Fumio

Kodama，Chuokoronsha，Publicationplanned
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NISTEPREPORTNo．14，DynamicsofR＆D－Jun’ichiKikuchi，ShunsukeMori，

YasunoriBaba，YoshikiMo血0，NationalInstituteofScienceaTldTbchnologyPolicy，

FirstResearchGroup，Septemberl990

TheMeasurementofTcclm0logyDiversi丘cationUsingPatentApplications－”Trunk

Technologies”forCompI℃hendingTechnologiCalAcdvities－Fl肩ioNiwa，Deliveredat

the2ndInternationalConftrenceonScienceandTechnologyPolicies

PresentStatusofJapaneseChemicalIndustry：CompetitivenessandDiversincation－

MasaakiHirooka，Delivered atthe2ndInternationalConfbrence on Science and

TechndogyPolicies
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蝕Ⅱ皿l出刃£nla【工．」お皿a［b

ThisresearChwasconductedbyspecialresearcher，YoshinariKagita，underthe

guidanceofFumioKのama，ProfbssoroftheReseaJChSection，PolicyDepartment，

SaitamaUniversityPostgraduateCo11ege（formerseniorresearchsupervisorofNadonal

InstituteofScienceandTechnologyPolicy）．Assistancewasreceivedh）mtheDirector－

General，MasahiroKawasaki，membersoftheThirdPolicy－0rientedResearchGroup，

aJldmanyotherpeqlewithiTlthehstitute．Mendonmustalsobemadeoftheassistance

andsupport丘omthebllowlngpeOPle．

FumihikoKakizaki，SeniorResearcher，SecondResearchGroup，NationalInstituteof

ScienceandTechnologyPolicy．

Forprovisionofdata：TadahikoAbe，SeniorEconomist，IndustrialResearChDivision，

LTCB ReseamhInstitute

Last，butnotleast，Ishouldlike toexpress my sincere thanks toallthe

COmPaniesthatassistedusinthissurveybyrespondingtoourquestionnaire．
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Alla止血皿止a

Questionnai1℃

Quesdonn肺柁Sults

・SimplifiedResults

・ExpenditureofTop50Compamies（Salesbase）

・AnnualRatioofR＆DE準nditure／CapitalhvestmentfortheTbp50Companies

・Re托rence伊aphs
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Questionnaire

ConfidentiaI

Thissurveywillnotbeusedfbranypurposeotherthanthatindicatedintheseparate

Sheet・Undernocircumsmnceswi11individualtablestx：releasedtothepublic．

8Novembrl990

YoshinariKagita

ThirdPohcy－0rientedResearchGroup

NationalInsdtuteofScienceandTechnologyPolicy

ScienceandTeChnologyAgency

ContactTblephoneNumber：（03）581－2391

CompanyName

Ad血ss

NameofperSOnfillinginquestionnaire：Position

Contacttelephonenumber：Ext

1．　　Pleasecompletethetablebelowregardingyourbusinessperformancefbrthe

l準ddshown

Table：

（1）RscdYcar

（2）Sdcs（milhonyen）

（3）R＆DExpenditure（mnlionyen）

（4）Capitalinvestment（millionyen）

（5）Notes：＊Please丘llinamountsusingthebasecontainedintheCompanyQuarterly

Bulletin（Odentalkonomist）．Pleaseuseesdmatedfigult：Sfbrfiscal1990，andif

POSSibleprqiectednguredfor1991．

＊Havethesengu陀Sbecnannouncedpublicly？（Yes；No）
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2．Inthemanufhctunngindus仕yatrendhas叩pea陀dinrecentyearSinwhichR＆D

expenditureisexceedingcapitalinvestment；howdoyouthinkthiswillchangein

yearstocome？

I R＆Dexpenditurewillcontinuetogrowlarger・

II R＆Dexpenditurewillgrowlarger，butwillbecomesluggishatacertain

POint・

IⅡ　R＆Dexpenditureandcapitalinvestmentwillkeeppacewitheachother

Ⅳ　　Othcrs

3．Whatareyourviewsonthehypothesis“TheintroductionofFMS（Flexible

ManufacturingSystem）resultsinareductionintheestablishmentofproduction

facilitiesfornewproducts，andtherefbrecurbsincreasesincapitalinvestment”？

Hasyourcompanyintr∝lucedFMS？Ifso，howrnanyyearsagowasitintroduced

Onahlllscale？

RegardinginBduction：

I Havenotin血uced

II Haveintrduced（Intrduced－yearSagO）

IⅡ　Plantointrduce（hfiscal－）

Reg訂diIlgFMS：

I Hascurbedc叩italinvestment

II Hasnotcu止絵dcapitalinvestment

IⅡ　0血cB（

4．WhatisdlebackgroundtotheexpanSionofR＆Dexpenditure？

I WehavediversifiedandthereforeR＆Dinawiderangeoffieldshas

becomenecessary．

II In－depthR＆D，includingbasicresearchhasbcomenecessary．

III BothIandII．
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5．　WhatisthereasonfortheexpaJISionofR＆Dexpenditure？（Checkmorethanone

迂坤plicable）

I Intrducdonofteclm0logyfromoverseashasbecomedifncult

II Intensificationofcompe血ionwith0thercompanies（domestiC，OVerSeaS）

III Additionalfundswereavaihble

Ⅳ　Tokeeppacewith0thercompaniesinthesameindusBy

V PO町aXのondvanは詳S

Ⅵ　　0血cB

6．　WhatareasofR＆Dexpenditurehave肺ngivenmoreweight？Whatisthereason

forthis？（CheckmorethanOneifapplicable）．

I IncreaseofR＆DperSOnnel（newlygraduatedrecmits，neWemPloyeesfbm

O血ercompanies）．

II RationalizationofR＆Dfacilities（labour－SaVingduetointroductionof

COmputcrSyStCmS，prCparadonofajの融databasc）．

III EstablishmentofnewR＆Dfhcuides（researchinsdtutes，R＆Ddepartments，

etc．InJapan；Overseas；Establishmentin丘scal　」

Ⅳ　AcquisitionofR＆D－relatedinfbrmation（accesstoJapaneseandoverseas

databasesctc．）

V Exl声ndtu柁柁latdtoil】tellec細山叩匹呼1海hts（Ⅴ肺ouSeXpellSeI℃latedto

applications，PatentreglStrationandmaintenanceexpenses，eXPenSeSfbr

intrductionoftechnology）

Ⅵ　IncreascofextemalR＆DcommissionpaymentS（Japan；Overseas）

Ⅶ　Thalmanu血ctureexpenSeS

ⅥⅡ　0血C柑

Reasons：

7．ItisbelievedthatR＆Dexpenditurewillcontinuetoincrease；WhatkindsofR＆D

（amasandstages）willyouplaceimportanCeOninthefuture？（Norestrictionson

response；Pleaseincludeasmanyasyoufbelisappropriate）
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Pleaseanswerthefollowingquestionsiftherelevantdata．isavanable．

8．　AsindicatedinQuestion3，We tN31ievethattheintrduction ofFMSin the

manufhcturingindustrybringsaboutareducdonofc坤italinvestment，mainlyin

PrOductionfacilities，andthatasaresult，COmPanieshavetransfbrmedfrom

”prducingorganizations”to“thinkingαganizations”．WecarltherefoI℃COnCeive

thatprductiondivisionswillbI℃akawayfromtheheadofnceorbusinessdivision

andbcomeindependent，andthatproducdonwi11thenbeentruStedtoaffiliatedor

ass∝iatedcompanies．Asitisdifnculttoobtaindatatoverifyorotherwisethis

hypothesis，PleaseanswerthefollowlngqueStions．

I Whatpercentageofoverallproduction（intermsofvalue）isplacedon

extemalordertoa抗liatedorass∝iatedcompaniesfbrprductionofg∝ds

totxsoldunderyourcompany’sname？

II VVhata陀annualindicesbasedonal980Valueofl（氾？

Fiscalyear：Extemalprduction（％）

9・　AnR＆Dcomponentisincludedincq）italinvestment（PartOfcapitalinvestment

thatisallocatedpurelyfbrR＆DpuTPOSeS，e．g．eStablishmentofnewresearch

institutes，eStablishmentoftestingfhcilities，etc．），andappropriation ofthis

COmpOnentisduplicatedinR＆Dinvestment，SOitispreftrabletoseparatethis

fromcapitalinvestment・Bydoingthis，WeCanmakeaclearcomparisonofR＆D

investmentandcapitalinvestment，andwebelievethatthis，inturn，willfacilitate

discussionsthatarebasedonfacts．Listedbeloware theR＆Dcomponent

perCentageSOfcapitalinvestmentbasedonthe”Cq）italInvestmenthogramme

Study”，reSearChed by banking organizations etc．Pleaseindicate the

COrreSPmdingperCentageSfbryourcompany．

Fiscalyear；R＆Dcomponent（％）；Yourcompany（％）

Thankyouverymuchforyourcoqperation．
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CompanyCumulativeDistribution－R＆D／ChpitalInvestment（1984）
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CompanyCumuZativeDistribution・R＆D／ChpitaHnvestment（23Companies）
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