
JournalofAppliedlnput-OutputAnalvsis,Ｖｏｌ８，２００２

OverSeaSProduCtionofJ叩川eseFirⅢａⅢlJap川一USInterdependeⅢe：

ＡｎＩ叩ut-OutpUtAmlySis

Ｂｙ
ＭＩＴＳＵＯＹＡＭＡＤＡ＊

Abstract

ThispaperrecompilestheJapan-USinput-outputtableofl995toanalyzethe

interdependenceamongJapanesefimls,JapanesesubsidiariesintheUS,andtheotherUS

fiIms・WefbundthefbllowingFirst,productionofJapanesesubsidiariesishardlyaflected

bythesituatioｎｍＪａｐａｎａｓａｗｈｏｌe，butheavilydependsontheUSmarket・Second，

additionalfinaldemandonJapanesesubsidiariesincreasestheJapanesevalueaddedbase

byl34percent,thatoftheUSiirmsby33､lpercent,andthatoftheJapanesesubsidiariｅｓ

ｂｙ４６､OpercentThisreflectsthefactthatthelocalcontentratioisincreasingintheUS

marketThird,ifmanufacturingibrexportiscompletelyreplacedbyoverseasproduction

inthemachinerysector,WhichisthedominantexportsectorinJapan,Japanoverallloses

valueaddedcorTespondingto70percentofinitialoverseasproduction，ａｎｄｔｈｅＵＳａｓａ

ｗｈｏｌｅｇａｉｎｓａｌｍｏｓｔthesamevalue．

１．Introduction

ThesuccessiveappreciationoftheJapaneseyenoverthelasttwenty-fiveyearshas
madeoverseasoperationsattractivefbrtheJapanesemanufacturingfirms・Afterthe
PlazaAgreementinl985，thistendencywasstrengthened､Accordingtothestatistics
oftheMinistryofFmance,theaccumulatedamountofdirectinvestmentfiFomJapanese
firmsincreasedtoabout7258billionyenml999,whichistwentytimesasmuchasin

l9８０(seeFigurel-l)．

Figurel-2showsthesalesofoverseasaffiliatedcompaniesaccordingtothe
statisticsofMinistryofEconomy，Tradeandlndustry（METI）ontheoverseas
productionofJapanｅｓｅｆｉｒｍｓｌｎｌ９９６，thesesalesamountedtol23trillionyen；４７
trillionyenfbrthemanufacturingsectorand76trillionyenfbrnon-manufacturing，
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andempiricallnthispaper,ｗｅｆｂｃｕｓｏｕｒａｔｔｅｎｔｉｏｎｔｏｔｈｅｓｃｏｐｅｏftheinput-output
fiameworkAccordingtolnaba(1999)whogivesabriefsurveyoftherelatedresearch
froml979tol995inJapa､，ｍａｎｙstudiescommonlyfbcusonthedirectionand
magnitudeoftheeffbctofthedirectinvestmentontheintemationaltrade,andmeasure

theeffectofthechangeinintemationaltransactionsontheproductionandlabor
demand,usingtheinput-outputanalysisEachstudydiffersinthemeasuredimpact，
becauseeachestimatesdifferenttradechangesandusestheinput-outputtablesof
differentyears・Ｈｏｗｅver,input-outputanalysisisthoughttobeasupenormethodfbr

evaluatmgtheimpactsofdirectinvestmentontheintemalproductionandlabor
demand

Narita（1994)andYamadaandAsahi（1999)appliedthemodeltotheregional
economyinJapan，andMuramatsuandFUjikawa（1998）andFUjikawa（1999）
mvestigatedthestructuralchangesinintemationalinterdependencyamongcountiesas

aresultoftheglobalizationoffimls,byusingtheinput-outputmodel・

Inthispaper,werecompiletheJapan-USInput-OutputTableofl995,tocapture

theinterdependencybetweenbothcountries，withaspecialfbcusontherelation

betweentheoverseasactivityofJapanesefirmsandtheeconomyofeachcountryln

thenextsection，weshowthefiameworkoftheinput-outputanalysis，thatwehave

adoptedSection3providesthemethodusedtorecompiletheintemationalmput-output

table,andinsection4weanalyzetheinterdependencyofJapanesemultinationalsand

theeconomiesofJapanandtheUS

2.Ｆmmeworkofthemodel

lnthissection，wepresentamodelbyrecompilingtheJapan-USintemational
input-outｐｕｔｔａｂｌｅｏｆＭＥＴＩｔｏｃａｐｔｕｒｅｔｈｅｒｅｌａtionsamongJapan，ｔｈｅＵＳ，and

JapanesesubsidiariesmtheUSWeusethefbllowingnotation：XlasJapanese

production，ＸっastheUSproduction,ｉｎｗｈｉｃｈｔｈｅactivitiesofJapanesesubsidiaries

intheUSareexcluded,andX3astheproductionofJapanesesubsidiariesintheUS

ThentheequilibriumequationfbrthegoodsmaIketintheintemationalinput-output
modelrecompiledisthenshownas：

陰釧十間十閲十目Eｌ (1)

whereﾉ41jmeansinputcoefficientsub-matrixofﾉSector廿ｏｍノsectors,Ｅlisthefinal

demandvectorofJapan廿omjsector,凡thatoftheUSfomjsector,and且cxport
ofjsectortotheROW，

Therefbre43jxishowsJapaneseimportofintermediategoodsandservicesfi･om

JapanesesubsidiariesintheUS,ａｎｄＥ,thatoffinalgoodsandservicesThesearc
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consideredtobetheso-calledre-importeffects・Ｏｎｔｈｅｏｔｈｅｒｈａｎｄ，Al3X3denotes

inteImediategoodsandserviceswhichJapansuppliestotheJapanesesubsidiariesin
theUSThisisregardedastheinducedimporteffect

Whereas432x2indicatesthesalesofintermediategoodsandservicessuppliedby

JapanesesubsidiariesintheUStoＵＳｆｉｒｍｓｉｎｔｈｅＵＳｍａｒｋｅｔ，ａｎｄノ423X3isthe

intermediategoodsandservicespurchasedbyJapanesesubsidiariesfiFomUSfirms

Also433X3indicatesthepurchaseofintermediategoodsandservicesofJapanese
subsidiariesfromeachother・

JapanesesubsidiariessupplyfinalgoodsandservicesintheUSmarketandinthe

ROWmarket,whicharedenotedasE2andE3,respectively・Thesemaypartially

substitutefbrtheexportdemandfiFomJapan,fromwhichwecanmeasuretheexport
substitutioneffect・Importofcapitalgoodssuchasmachineryequipment，which

JapanesesubsidiariesintheUSrequiretoJapan,isincludedinFb

Solvingtheaboveequationbyproductionvectorx，wecaninducethefbllowing
eqUatlo､．

IH謂菱Ｍ閤十副
目|鵜1同Ⅲ

(2)

Usingthisequation,wecanevaluatetheinduceddemandeffbctsoftheincreaseinthe

finalgoodsandservices，whichareproducedbyJapan，ｔｈｅＵＳ，andJapanese
subsidiariesintheUSHerewearrangeeachfinaldemandasfbllows，

Ｒ,＋凡十且＝Ｒ,:thedemandfbrfinalgoodsandservicesfbrJapan，

尾,＋Ｂ２＋島＝凡:thedemandfbrfinalgoodsandservicesfbrtheUS，

Ｅ,＋Ｅ２＋＆＝凡:thedemandfbrfinalgoodsandservicefbrJapanese
subsidiarieslocatedintheUS

Thenwecandecomposetheequationasthefbllowing
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馴溌目
{議川議惜

(3)

Ｔｈｅｆｉｒｓｔｔｅｒｍｏｆｔｈｅｒｉｇｈｔｈａｎｄｏｆｔｈeequationmeansproductioninduceｄｂｙｔｈｅ
ｄｅｍａｎｄｆｂｒｆｉｎａｌｇｏｏｄｓａｎｄｓｅrvicesfifomJapan・Thesecondandthirdtermsare
productionmducedbythedemandsfbrgoodｓａｎｄｓｅｒｖｉｃｅｓｆｉＦｏｍｔｈｅＵＳｆｉｒｍｓａｎｄ
JapanesesubsidiariesintheUS,respectively

Valueadded，ｔｈａｔｉｓinducedbytheadditionalfinaldemand，isattainedby

multiplyingadiagonalmatrixconsistingofvalueaddedratiosinitsmaindiagonal
′へ

parts，〃，totheinducedproductionvector・Thatis，

間'１;１１黙澗
（４）

Ⅱ馴馴叢）
Furthennore,、ducedimportfromtheROWisobtainedbymultiplymganimport
ratiomatrixtotheinducedproductionvector,whichshowsthefbllowing

I洲W÷11目
｛W÷鵬靴１⑤
｛糾撚|+i鵜１
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Consideringthecostcomponentsoftheinput-outputmodel，wecanmducethe
fbllowingrelation，

'"僻1+川棚１
（６）

+'"僻川
whereノisavectorwhosecomponentsareone・Therefbre,thesumofthevalueadded

andimport,bothofthemareinduced,isexpressedasfbllows：

'"佃十隈｝
-'"川撫}隙|劃

（７）

-'"{州|雑那
＊"側

Fromtheseequations,wemayconfirmthatthesumofvalueaddedandimport,which

isinducedbytheadditionalfinaldemands,Ｆｊ，凡,andＦ１,,equalsthesumofthe

additionalfinaldemandsTherefbrewecanevaluateeachcountry，scontributionstothe

additionalfｉｎａｌｄｅｍａｎｄｓｂｙｓｕｍｍｉｎｇｔｈｅｍｕｐｆｂｒJapan，ｔｈｅＵＳ，theJapanese

subsidiariesintheUS,andtheROWFromthismodel,MatsumuraandFUjikawa

(1998）andFUjikawa（1999）analyzedthechangingindustrialstructuresofeach

country,fbcusingonthedomesticatingproduction．
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3.RecompilationoftheintematiomlＩ叩ut-0utputtable
TheJapan-USInput-Outputtableshowstheintemationaltransactionsbetweenthe
JapaneseeconomyandtheUSeconomv・Fromthistable，wecanobservethe

intemationalrelationsbetweenthetwocountries・Inthispaper,werecompilethistable
toonethatdividestheUSsectorsintotwoparts,ｔｏｅxplicitlyexhibittheactivitiesof
JapanesesubsidiariesintheUSThenewtableconsistsofthreeparts：thesectorsof
Japaneseeconomy,thoseoftheUSexcludingtheactivitiesofJapanesesubsidiariesin
theUS，andthoseofJapanesesubsidiarieｓｉｎｔｈｅＵＳＵｓｉｎｇｔｈｉｓｎｅｗｔａｂｌｅ，wecan
analyzetheactivityoftheJapanesefirmsthatmovedintotheUSmarket，andthe
relationsbetweenJapanesesubsidiariesintheUSandbotheconomies

3.ｌＭｅｔｈｏｄｏｆＲｅｃｏｍｐｉlation
TherearethreeJapan-USinput-outputtablesavailablefbrl985,1990,andl995To
recompilethetables，weusedtheinfbrmationfiFomMETIstatistics，whichisabasic

surveyoftheoverseasactivitiesofJapanesefirms､Weobtainedthesalesvaluesand
purchasingcostsbｙsectorandregionForthel985table，however，wecouldnot

obtainsufficientdatafiFomtheMETIstatistics・Asthefbreigndirectinvestmentof

Japanesefi】､mshasincreasedremarkablyinl990's,wewillconducttheanalysisusing

thelatesttableinthispaper・

Becauseofthelimiteddata,thesectorclassificationweadoptherecontainsthe

twentysectorsindicatedinTable3-1

Thebasicideaoftherecompilationisasfbllows（seeFigure3-l）First,we

estimatetheproductionofJapanesesubsidiariesintheUSfbreachSector,assummg

thattheirproductionequalsthesalesestimatedfifomtheMETIsurveySubtractingthe
valuesofthisproductionfiFomtheUSproductionbysectorgivestheproductionofthe

remainingfirmsintheUS

Second,weobtaintheinputvalueandvalueaddedfbrbothJapanesesubsidiaries
andtheotherfirmsintheUS,assumingthattheinputstructureisthesamefbrbothby

sector・ThepurchasmgpattemofJapanesesubsidiariesisalsoconsideredhere・Inthis
way,wecandivideeachproductionactivityintotwo:thatofJapanesesubsidiariesand
theotherfirmsintheUS

Third,wedivideJapaneseintermediateinputsfiFomtheUSintotwoparts:inputs
fiFomnon-JapaneseownedfirmsandthosefiFomJapanesesubsidiariesTheregional
salespattemofJapanesesubsidiariesistakenintoaccounthercAlsoweseparatethe
intermediateinputofJapanesesubsidiariesfiFomtheUSmarketasawholeintotwo
parts:thatfiFomnon-JapaneseownedfirmsandthatfTomJapanesesubsidiariesinthe
USUnfbrtunately，ｗｅｈａｖｅｎｏｉｎｆｂｒｍａｔｉｏｎａｓｔｏｈｏｗｌａｒｇeaportionofsalesis
distributedwithinJapanesesubsidiaries,Hereweassumethatthisportionisthesame
astheratiooftheirsupplyiｎｔｈｅＵＳｍａｒｋｅｔ,whichseemsalittlebitrestrictivCThe
intermediateinputofnon-JapaneseownedfirmsfiFomtheUSmarketisdividedmtotwo
partsinthesameway．
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Table3-1SectorClaSsification

Ｃ

Japan-USlinkedInput-OutputTable

且
RecompiledInput-OutputTable

PurchaseintheUSmarket

／Purchasefr◎ｍｔｈｅＲＯＷIntermediateGoodsexportedfromJape
(InducedExportEffect）

ＩｎｔｅｒｍｅｄｉａｔｅＤｅｍｎｄ

Ｊａｐａｎ ＵＳ lnalDmand

Ａ Ｘｌ

ＵＳｎｏｎ~JaanesefirmsAxuXu＊
Ａｘｕｕ Ａｘｕｕ＊ Ｆｄｕ Ｆｄｕｕ Ｅｕｒ Ｘｕ

ＪａａｎｅｓｅＦｌｒｍｓ Ａｘ＊AXU齢ＡＸＵ*＊ＦｄＦｄｕｕ Ｅｘｕ

Ｉｍｏｒｔ ＡｘｒｘｒｕＸｒＵ＊Ｆｄｒ Ｆｄｒｕ

Ｖ Ｖｕ率

Ｘ Ｘｕ＊

ＵＳ

SupplytotheUSandROWmarkets

partlysubstitutingJapaneseexpOrt

FinalgoodsexportedtoJapan

(Re-importEffect）

IntermediategoodsexportedtOJapan

(Re-impOrtEffect）

Figure3-1Japan-USInput-OutputTaI〕le,OriginalandReconstructed

IntermediateDemand

Japan 峯淫釜ＵＳ
．．；↑糾帖：｜：』；：？：

FinalDemand

Japan ＵＳ

Export
ＲＯＷ

Output

lntermediate

Input

Import

Japan
．．．，，．；ト：；：；；｜：開，．．，．‘

蒋蕊裁鞍鞍滋城騨識
錨淋蹴織域礎;;

ｕｓ鶏
･迩蕊１

ＲＯＷ

ＡＸｌＩ

鱗簿A虹'一……蝋j凝懲

Aｘ剛

蕊汽fAXi叫阿戦い糊

§JAX幽織燕繊織撚

滋窪:賀Xr戯鍛:認;”駁

Ｆ

Fｄuｊ

FdIEj

Fdiu

Fduu

Fdru

ＥXlr

Exur

Xｉ

Ｘｕ

ValueAdded Ｖ 滝琴識Ｗ殻鐙舞捧ｉ

OutDut Ｘ 鰯蕊撚Ｘ鱗誇;蕊溌蕊



OverseasProductionofJapaneseFirmsandJapan･USInterdeDendence：２３

Finally，finaldemands，inJapanandtheUSrespectivelyfiFomJapanese
subsidiariesaredistinguished,withconsiderationoftheestimatedintermediateinputs
andproductionofJapanesesubsidiaries・

AmoredetaileddescriptionispresentedintheAppendix・Therecompiled
input-outputtable，inwhichtheactivitiesoftheJapanesesubsidiariesintheUSare
describedseparately，ｉｓｓｈｏｗｎｉｎＦｉｇＵｒｅ３－ｌｂｅｌｏｗ、Inthisfigure，weconfirmthe
re-importeffect,whichistheJapaneselmportofintermediateandfinalgoodsfiFomthe
JapanesesubsidiariesintheUS，andtheinducedexporteffect，whichindicates
Japanesefirms'exportofintermediategoodstotheirsubsidiaries､Thistableshowsnot
onlythepurchasmgofmtermediategoodsbyJapanesesubsidiariesintheUSmarket，
ｂｕｔａｌｓｏｔｈｅｓａｌｅｓｍｔｈｅＵＳｍａＩｋｅｔａｎｄtheexporttotheROWbythesecompanies
TheexportofcapitalgoodsfiFoｍＪａｐantotheUSaccordingtotheirdirectmvestment
canalsobeenseenasthepartofUSfinaldemandOfcourse,weshouldpayattention
tothefactthattheseeffectsarelimitedinconsideringtherelationsbetweenJapａｎａｎｄ
ｔｈｅＵＳ,becauseouranalysisdependsontheJapan-USintemationalinput-outputtable
andtheothercountrlesgroupedastheROWaretreatedexogenously．

3.2EStimatedInput-OutputTable
Tablｅ３－２ｓｈｏｗｓｔｈｅｅｓｔｉｍａｔｅｄｌ９９５ｍｐｕｔ－outputtableinsummarizedfbml・Amore

detailedtableisprovidedmTable3-3.WeseethattheamountofJapaneseproduction
is9,140.50billiondollars，ｔｈａｔｏｆｔｈｅＵＳｉｓｌ２,４０１７９billiondollars，andthatof

Japanesesubsidiariesl9864billiondollars､TheproductionofJapanesesubsidiariesis
notsolaIge:about２.lpercentoftotalUSproduction・

JapaneseexportstotheUSmarketarell214billiondollars,ofwhichfinalgoods
are528percentor5926billiondollars・Therestaremtermediategoods，andabout
halfofwhichisfbrtheJapanesesubsidiaries,ａccountingfbr2587billiondollars､This
reflectsastheinducedexporteffect・Ｏｎｔｈｅｏｔｈｅｒｈａｎｄ，JapaneseimportfiFomthe
Japanesesubsidiariesamountsto3,０３billiondollarsfbrintermediatean．２．０４billion
dollarsfbrfinalgoods,whichareverysmallcomparedtotheproductionofJapanese
subsidiaries､ＴｈｅｓａｌｅｓｍｔｈｅＵＳｍａｒｋｅｔａｒｅ８４００ｂｉｌliondollarsfbrtheintermediates

and１００．８８billiondollarsfbrthefinalgoods､Therefbre,Japanesesubsidiariesinthe
USareconsideredtohavelocalmarketorientedactivity，

ThepurchasingpattemofJapanesesubsidiariesfbrintermediategoodshascertain
characteristics､First,ｔｈｅｒａｔｉｏofpurchasesfiFomtheUSmarketis67.7percent,and
thatfmmJapanis258percent､AccordingtotheMETIsurvey,thelocalcontentratio
ofmanufacturingfirmsintheUSmarket,６０.lpercentinl995，ishigherthanthatin
Asianmarket,３６.lpercentmthesameyear,whichiscomparabletoourresults・The
ratioofpurchasmgamongJapanesesubsidiariesintheUSisrelativｅｌｙｌｏｗ，which
partlydependsontheassumptionofourestimation､Theratioofpurchasesfiromthe
RＯＷｉｓａｌｓｏｌｏｗ,whichmeansthatthemainsupplieroutsidetheUSisJapan．
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TabIe3-2EstimatedInI〕ut-OutI)utTablel995

IntermediateDemand

FinalGoodsInterTnediateGoOds

Ex剛toProducti｡｡

Japan USJapanese TOtaIDomestic Expo代Domestic ExpoftOutput

Ｊａｐａｎ ＵＳＡ繍溌Ｊａｐａｐ ＵＳＡ

Subsidia

Ｊａａｎ 3787.4227.01聯i燃靴調師4861.8259.26379.139140.50
1nteITnediate

USA39.704736.60城嚇＃'165$5０22.416932.43605.1512401.79
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ThemiddlefigureshowseffbctofthechangesintheUSfinaldemandbysectoron

eacheconomylnthiscase､finaldemandfbrtheJapanesesubsidiariesisassumednot

tochangcThoughthedommanteffectappearsintheUSproduction､theproductionof
JapanandJapanesesubsidiariesisaffectedalmosttｏｔhesamedegrecAunitincrease

inthefinaldemandsbringsthelargestimpactontheelectricmachinerysectorinJapan
andJapanesesubsidiariｅｓ

ＴｈｅｂｏｔｔｏｍｆｉｇｕｒｅｓｈｏｗｓｔｈｅｃａｓｅｆbrtheJapanesesubsidiarieslncreaseinthe

finaldemandfbrtheproductsofJapanesesubsidiariesinduceslargerproductioninthe
otherUSfimmsinalmostallsectorsOntheotherhand,theeffectonJapanislimitedin

somemachinerysectors,becausethoseeffectsoccurthroughtheexportsfiFomJapanto
theUSmarket，ａｎｄbecauseJapaneseexportsareconcentratedinthosemachinery
sectors・nliseffectisrelatedtotheso-calledinducedexporteffect

4.2RelativeContributionstoEachFimlDemⅢd

Table4-lshowstheeffectofincreaseinthefinalgoodsineachsector,whichappeared

intheleftsidecoluｍｎｏｆｔｈｅｔａｂｌｅ,onthevaluesaddedtoeacheconomy,ｉｍｐｏｒｔｓｏｆ

ｔｈｅＲＯＷ，ａｎｄｔｈｅｃｏｓｔｏｆ廿eightandinsuranceBecausethesumofthesetermsis

equaltothevalueoftheoriginalincreaseinthefinaldemand,therelativeeHectscan
becalculatedFromthistable，wecanobservetherelativecontributionstothe

increasedfinaldemandsintermsofvalueaddedFUjikawa（1999）callsthesethe

intemationaldivisionratiosintermsofvalueaddedFigure4-2presentsthoserelations

graphically、

ThetopfigureinFigure4-2showsthecasewhereeachfinaldemandfromJapan

ismcreasedbyoneunitlnthisfigure，ｔｈｅｅｆｆｅｃｔｓｏｎＪａｐａｎａｎｄｏｎｔｈｅＲＯＷａｒe
measuredbytheleft-sideaxis，ｗｈｅｒｅａｓｔｈｅｅｆｆｅｃｔｓｏｎｔｈｅＵＳａｎｄｏｎＪapanese

subsidiariesareaccumulativelymeasuredbytheright-sideaxisForalmostallsectors、

thecontributionsofJapanaredominantwiththeexceptionofthepetroleumandcoal
sector､Ontheotherhand,UScontributionsareatmostlessthan4percentThelargest

isfbrtheWood,TimberandPulpsector,fbllowedbytheFoodsector，andthenthe
Machinerysector・ThecontributionsofJapanesesubsidiariesintheUSseem
negligible

ThemiddlefigureshowsthecasewherefinaldemandintheUSincreasesbyｏｎｅ
ｕｎｉｔＴｈｅｅｆｆｅｃｔｓｏｎｔｈｅＵＳａｎｄｔｈｅＲＯＷａｒｅｍｅａｓｕｒedbytheleft-sideaxis，andthe

othersbytheright-sideaxisTheeffectsonJapanandJapanesesubsidiariesarealmost
sameintermsofinfluencedvalueaddedJapanisconnectedtotheUSmarketstrongly

throughexportsofmachinerygoodsanddirectinvestmentintherelatedfinms，
ThebottomfigurepresentsthecaseofJapanesesubsidiaries,whicharedrawnas
anaccumulativebargraphThestrongrelationsbetweenJapanandJapanese
subsidiariesareconcentratedinthefburmachinerysectors・Ｏｎｔｈｅｏｔｈｅｒｈａｎｄ，ｔｈｅ

ｅＨｅｃｔｓｏｎｔｈｅＵＳｆｉｒｍｓａｒｅｏｂｓｅｒｖedintheAgriculture，theConstruction，Food

products，Textiles，WoodandPulp，andtheOtherServicessectors・Also，the

purchasingofintermediategooｄｓａｎｄｓｅｒｖｉｃｅｓｉｎｔｈｅＵＳｍａｒｋｅｔｉｓｇｒowinginthe
TransportationEquipmentsector．
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ValueAddedlnducedbyFinalDemandｆｏｒｔｈｅＵＳ

4.3ExportSubStitutionthroughtheForeignDirectlnveStment
lngeneral,thefbreigndirectinvestmentofJapanesefirmsinducesareductioninthe
domesticproductioninthesameSector､Thisisrecognizedasthehollowingoutofthe
manufacturingproductionandcalledtheexportsubstitutioｎｅｆfectHowmuch
productionisreducedbyoverseasoperationsdependsonmanyfactorsMETIsurvey
reportsthatmanufacturingproductionofJapa､esesubsidiariesfbrallregionsisabout
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Figure4-2RegionalContributionstoFinalDemandlncreasebySector
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３７trillionyeninl995、andestimatesthattheexportissubstitutedbyabout8trillion
yen,whichis20percentoftheoverseasproductiononaverage・Thisvaluemightbe
differentfbreachsectorandeachregion

Inthissection，ｗｅsimulatetheimpactsoftheoverseasproductionandexport

substitutioninthefbllowingtwosectors：theElectricMachinerysectorandthe
TransportationEquipmentsector・Theyareconsideredastwomainexportersand
investorsabroadmJapan・

Weconductthefbllowingfbursimulationsfbreachsector・

Case-l：IncreasefinaldemandofJapanesesubsidiariesinthesectorbyoneunit

Case-2:DecreasefinaldemandofJapaninthesectorbyoneunit

Case-3：IncreasefinaldemandofJapanesesubsidiariesmthesectorbyoneunit,and
decreasethatofJapanbyahalfunitfbrthecorrespondingsector・

Case-4：IncreasefinaldemandofJapanesesubsidiariesmthesectorbyoneunit,and
decreasethatofJapanbyoneunitfbrthecorrespondingsector・
Table4-2showstheresults,withvaluesexpressedasmultiplieｓｏｆｏｎｅｈｕｎｄｒｅｄ

ＦｏｒＣａｓｅｌ，weanalyzetheeffects､intermsofvalueadded,oftheincreaseinoverseas

productionincertainsectors，Fortheelectricmachinerysector，increasingfinal

demandofJapanesesubsidiariesbyoneunitinducesO5394unitsofvalueaddedfbr

Japanesesubsidiariesasawhole,０１６９９unitsfbrtheremainingUSfirms,andOl856

unitsfbrJapan,respectively，

Ｉｆｅｘｐｏｒｔｄｅｍａｎｄｉｓｄｅｃｒｅａｓｅｄｂｙｏｎｅunit，thenweobserveaO8964unit

reductioｎofvalueaddedinJapan,ａ０．０２１３unitdeclineintheUS，andaOOOl5unit

dropofJapanesesubsidiariesThedominantchangehasoccurredinJapan（See
Case-2）

Increaseinoverseasproductionisusuallyfbllowedbyreductioninexportdemand

Case3assumesthatjusthalfoftheoverseasproductionreplacesexportlnthiscase,a
O5386unitincreasemJapanesesubsidiariesasawhole,andaOl593unitincrement

fbrtheremainingUS,producesaO262６unitreductioninJapan
lfexportiscompletelyreplacedbyoverseasproduction，Japanesesubsidiaries

gainO5379unitsofvalueadded,theUSobtainsO,ｌ４８６ｕｍｔｓ,andJapanlosesO7108
units,asinCase4ThoughaoneunitreductioninthefinaldemandofJapaninducesa
0.8964unitdecreasemJapanesevalueadded，ａｓｓｈｏｗｎｉｎＣａｓｅ２，importdemand
inducedbyoverseasproductionweakenstheeffecttoaO7108unitreduction

lncasesoftheTransportationEquipment，aoneunitincreaseintheoverseas

productioninducesaO2245unitincreaseinvalueaddedfbrJapanesesubsidiaries
overall，aO4795unitincreasefbrtheremainingUS，andaO2133unitincreasefbr

Japan,ａｓｉｎＣａｓｅｌ，whereasaoneunitdecreaseinJapaneseexportinthesamesector

inducesmainlyaO9320unitdecreasefbrJapan,asinCase2

1foverseasproductioncompletelyreplacesJapaneseexportJapanesesubsidiaries
gainO,2237ｕ､itsinvalueadded，ａｎｄremainingUSaO4666unitincrease，whileａ

０．７１８７unitreductioninvalueaddedisseeninJapan,ａｓｓｈｏｗｎｉｎＣａｓｅ４Ｔｈｅｅ鮭ｃｔｓ

ｏｎＪａｐａｎａｓａｗｈｏｌｅａｒｅａｌｍｏｓｔｓａｍeasthecasewithelectricmachinery・ＴｈｅＵＳｇａｉｎｓ

ｉｎｔｈｉｓｃａｓｅ，however，arelargerthanwithelectricmachinery・Thisreflectsthe

differencemthepurchasingshareofJapanesesubsidiariesinthｅＵＳｍａｒｋｅｔ
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Table4-20verSeasProductionandExportSubstitution
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5.ConcludingRemarks
lnthispaper,werecompiletheJapan-USintemationalinput-outputtabletoanalyze

theinterdependenceamongJapanesefirms,JapanesesubsidiariesinUS，andtheother
USfimlsTheactivitiesofJapanesesubsidiariesareextractedintheinput-output
table，

Overseasproductionthroughdirectinvestmenthasmanyeffectsontheproduction
andlabordemandinboththeJapanandUSeconomies・FortheJapaneseeconomy,we

decomposetheeffectsthroughintemationaltrade：theexportsubstitutioneffect，the
exportinducingeffect,andthere-importeffect,Wecanevaluatetheimpactsonoverall
productionthroughchangesinfinaldemandbyusingtheinput-outputmodel

WeanalyzethreeaspectsoftheimpactsFirst，theimpactsonproductionare
evaluatedTheproductionofJapanesesubsidiariesintheUSishardlyaffectedbythe
Japaneseproduction,atleastasawhole,butitheavilydependsontheUSmarketThe
USchangeinfinaldemandinthegeneralmachinerysectorhasalmostthesameimpact
onJapanandJapanesesubsidiariesintheUS
Second，thecontributionofeacheconomyisalsoevaluatedintelmsofvalue
addｅｄＴｈｅｉｎｃｒｅａｓｅｉｎｆｉｎａｌｄｅｍａｎｄｔｏｔｈeJapanesesubsidiariesintheUSinduces

bothvalueaddedandimportdemandJapanesecontributionisl34percent,thatofthe
USfirms33､lpercent,thatoftheJapanesesubsidiariesiｎＵＳ４６０ｐｅｒｃｅｎｔ,ａｎｄｔｈａｔｏｆ
ｔｈｅＲＯＷ６１ｐｅｒｃｅｎｔＴｈｅｓｈａｒｅｏftheUSfirmsseemsrelativelyhigh,whichreflects
thefactthatthelocalcontentratioismcreasingintheUSmarket:fiFom394percentin

l985to60,lpercentinl995,accordingtotheMETIsurvey

Third，weanalyzetheeffectofoverseasproductionandexportsubstitutionfbr
twolargeexportingsectors：theelectricmachinerysectorandtｈｅtransportation
equipmentsectorlfmanufacturingfbrexportiscompletelyreplacedbyoverseas

productio､，Japanoveralllosesvalueaddedcorrespondingto70percentofinitial

overseasproduction,ａｎｄｔｈｅＵＳａｓａｗｈｏｌｅｇａｉｎｓａｌｍｏｓｔｔｈｅｓａｍｅｖａｌｕｅＴｈｅｒａｔｉｏｏｆ

ｔｈｅｇａｉｎｉｎＪａpanesesubsidiariestothatofremainingUSfirmsdiffersalittlebitfbr
bothsectors・

ＡｃｃｏｒｄｉｎｇｔｏｔｈｅＭＥＴＩｓｕｒｖｅｙｏｎＪａｐａneseoverseasactivity，Japaneseoverseas

productionaccountsfbrasmuchaboutlOpercentofJapanesegrossoutputinl9951n

thispaper,weconcentrateourattentiontotheJapaneseoverseasactivityintheUS

economy,whichcoversonlyabout37percentoftheJapaneseoverseasproductionasa
whole､Wenowneedtoextendouranalysistoawiderarea,includingAsiaandEurope，

whereJapanesefirmshaveadvanced，Suchanexpandedstudymaybeexpectedto

producemoremterestingfindingsontheglobalnetworkofJapaneseoverseasactivity，
andwillbeundertakenmourftltureresearch
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commentsandsuggestions．

Appendix

lnthisappendix，wedescribethemethodusedtoreconstructtheJapan-US

intemationalinput-outputtablestepbystep

(1)EstimationoftheProductionValuesofJapaneseSubsidiariesintheUS
ProductionvaluesofJapanesesubsidiariesinUSareassumedtobeequaltotheirsales
values，ｗｈｉｃｈａｒｅｅｓｔｉｍａｔｅｄｂｙＭＥＴＩｓｕｒｖｅｙｓtatisticsfbrthesameyearofthe
input-outputtable,althoughproductionisnotthesameａｓｓａｌes・Inaddition,wehave

madenoadjustmentfbrthedifferenceintheyear-basesinbothstatistics,orfbrthe

differentpnceevaluationsTheseremainasdifficultissues，simplybecauseofdata
availability,toberesolvedinfUtureresearch

FortheWholesaleandRetailTradeSector,productionshouldbedefinedasthe
sumoftrademarginsofsalesmeachsector､Therefbre,wedonotusethesalesvalue

astheproduction,butthesumofthesalescost,administrationcost,andoperationcost
inthesector，Ｔｈｉｓｉｓｅｓｔｉｍａｔｅｄｔｏｂｅａｂｏｕｔ１３．７percentofthesalesvalueofthat
Sector．

(2)EstimationoflnputvaluesofJapaneseSubsidiariesintheUS

ForJapanesesubsidiariesintheUS，ｉｎｐｕｔｔｏｔａｌａｎｄｖａｌｕｅａｄｄｅｄｏｆｅａｃｈｓectorare

estimatedbymultiplyingtheproductionvalue,whichisestimatedinthepreviousstep，

bythcinputcoe缶cientofthecorrespondingsectoroｆｔｈｅＵＳｆｉｒｍｓ，includingvalue
addedsectors

Furthermore，wedividedinputtotalintothreepartsaccordingtotheregional

groups:Japan,ｔｈｅＵＳ，ａｎｄｔｈｅＲＯＷ､TheMETIstatisticssupplyinfbrmationonthe

sizeoftheportionofJapaneseoverseasfirmspurchasefiFomeachregionThen

multiplyingtheinputtotalbythoseratiosprovidesinputvaluesbyregion

Thereafter,wedividethoseinputvaluesbyregiontovaluesbysectorassuming

theinputisproportionaltotheinputoftheUSactivity

However，inputvaluesoftheWholesaleandRetailTradesector，theOther
Servicesector,andtheFinanceandRealEstatesectorareestimatedusingtheUSinput

coefficientsdirectly

(3)SeparationofActMtiesofJapaneseSubsidiariesfromUSActivities

SubtractioneachinputandvalueaddedvalueofJapanesesubsidiaryactivitiesfiFomthe
correspondingvaluesoftheUSactivitiesinducesthoseofnon-Japanesesubsidiary
activitiesmtheUS．

(4)SeparationofInputfmmJapaneseSubsidiariesinJapaneseActMties

lnputfiFomtheUSinJapanesefimls'activityincludesthatfiFomJapanesesubsidiaries

intheUS,asapartwhichshouldbeseparatedForsectorsfiFomAgriculturetoOther

Manufacturing,weobtaineachvalueseparatedasthefbllowing
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InputvaluefromJapanesesubsidiariesinJapan

＝IntermediateinputvaluefiFomtheUS

SalesvalueofJapanesesubsidiariestoJapan

×（

Exportvalue廿oｍＵＳｔｏＪａｐａｎ

）

Thereafter,wecomputethesumofinputvalues廿omtheJapanesesubsidiariesinUS
fbreachinputcategory,andtheratioofthistothecorrespondingsumoftheUSFor
sectorsfiFomWholesaleandRetailTradetoOtherServices,wereduceeachinputvalue

bymultiplymgthisratiotoinputdemandofJapanfiFomUS

ThedifferencebetweeninputfromtheUSandfiFomJapanesesubsidiariesgivesus
thatofremainingfiｒｍｓｉｎｔｈｅＵＳ

(5)SeparationofInputfmmJapaneseSubsidiariesinNon-JapaneseActivities
TheUSactivitiesarealreadydividedintotwo，onefbrJapanesesubsidiariesandthe
otherfbrnon-Japanesefilnms,uptothestep(3).Inputofnon-Japanesefirms,however，
stillincludesthatfiFomJapanesesubsidiariesintheUS,whichshouldbeseparated
ForthesectorsfiFomAgriculturetoOtherManufacturing,weseparateeachvalue

asfbllows、

InputvaluefiFomJapanesesubsidiariesintheremainingUSactivity

＝IntermediateinputoftheremainingUSfiromtheUS

SalesofJapanesesubsidiariestotheUSmarket

×（

InputoftheUS

）

Thereafter,wecancomputethesumofinputvaluesfromJapanesesubsidiariesm

theremainingUSfbreachinputcategory，andtheratioofthistothecorresponding
sumofUSForsectors丘omWholesaleandRetailTradetoOtherServices,weinduce

inputvaluesbymultiplyingtheratiostototalinputdemandsoftheremainingUSThe

remamingmputisthatprovidedbynon-JapanesｅｆｉｒｍｓｉｎｔｈｅＵＳ

(6)IntermediateInputwithinJapaneseSubsidiaries

FromtheMETIstatistics，wecanobtaininfbrmationonhowmuchJapanese

subsidiariespurchasewithintheUSmarket，ｂｕｔｎｏｔｈｏｗｍｕｃｈａｍｏｎｇｔｈｅＪａｐａｎｅｓｅ

ｓubsidiaries・Weoughtto,however,dividetheirinputintotwo:thatfiFomtheJapanese

subsidiariesandfiFomtheremainingfirmsintheUS

ForthisseparationintheAgriculturetothcOtherManufacturingsectors,weuse

thesupplyratioofJapanesesubsidiariestodomesticdemandinthｅＵＳ

InputwithmJapanesesubsidiaries

＝InputofJapancsesubsidiariesmtheUSmarket

SalesofJapanesesubsidiariesintheUSmarket

×（ ）
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InputoftheUS

Generallyspeaking，advanceofJapaneseautoassemblycompanieｓｉｎｔｈｅＵＳ

ｍａｒｋｅｔｉｓｆｂｌｌｏｗｅｄｂｙｔｈｅｉrpartsandaccessoryfirmsltmightthenbepossiblethat

transactionswithinJapanesesubsidiariesaremorefrequentthanthatbetweenJapanese

subsidiariesandUSfirms,whichiscontradictorytoourassumptionNevertheless,we

applythisprocedureasthesecondbestbecauseofthedataavailability

Thereafter、ｗｅｃｏｍｐｕｔｅｔｈｅｓｕｍｏｆｉｎｐｕｔａｍｏｎｇＪａｐanesesubsidiariesfbreach

mputcategory，ａｎｄｔｈｅｒａｔｉｏｏｆｉｔｔｏｔｈｅｃｏｒｒｅｓｐｏｎｄingsumForsectorsfmm

WholesaleandRetailTradetoOtherServices，weobtaininputbymultiplyingthis
ratio､InputfiFomtheremainingfirmsisobtainedbysubtraction

(7)FinalDemandofJapan

JapanesefinaｌｄｅｍａｎｄｆｉＦｏｍＵＳｉｓｄｉｖｉｄｅｄｉｎｔｏｔｗｏ：ｔｈａｔ廿omJapanesesubsidiaries

andfmmtheremainingcompanies・FortheAgriculturetotheOtherManufacturing

sectors,ｗｅｕｓｅｔｈｅｒａｔｉｏｏｆｓａｌｅｓ廿omJapanesesubsidiariestoJapan,aftersubtracting

inputgoods，ｔｏｔｈｅＵＳｓａlesoffinalgoodsintheJapanesemarket､Weobtainfinal

demand廿omJapanesesubsidiariesbymultiplyingthisratiotothepurchaseinJapan
fiFomtheUS，fbreachsector,FortheWholesaleandRetailTradesectortotheOther

Servicesector,weestimatedthecorrespondingvaluesbythesameprocedureａｓｉｎｓｔｅｐ

(4)FinaldemandfiFomtheremainingUSisobtainedbysubtractingthevalueof

JapanesesubsidiariesfiFomthatoftheUS

(8)FinalDemandoftheUS

TheUSdomestiＣｆinaldemandisalsodividedintotwo:thatfifomJapanesesubsidiaries

andfiFomtheremainingUScompanies・HerewecomputeratiosofsalesfiFomJapanese

subsidiariesintheUSmarket，aftersubtractinginputgoods，ｔｏｔｈｅＵＳｓａｌｅｓｏｆｆｉｎａｌ

ｇｏｏｄｓｉｎｔｈｅｓaｍｅｍａrketUsingthoseratios,weobtainappropriatevaluesinthesame

mannerasinstep(7)．

(9)ＥｘｐｏｒｔｔｏｔｈｅＲＯＷ

ＥｘｐｏｒｔｔｏｔｈｅＲＯＷｉｓestimated，ａｓsumingthatJapanesesubsidiaries，salestothe
regionisequaltoitExportfiFomtheremainingfirmsinUSisobtainedbysubtracting

thatofJapanesesubsidiariesfiFomthetotalexportoftheUS
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