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AFront-yardofManuflCturingElectricandElectronicsIntermediates’

By
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Abstract

ThispaperanalyzesstmcturalchangesintheTohokueconomyofJapanduringthe
l975andl995period,whentheindustrialstmcturechangedfomanagricultumltoa
moremanufacturing幻rientedeconomy,withtherEgionnowhavingevolvedintoafont
yardibrthemanuflcturingofelectricandelectronicsintermediates､Plantsinthercgion
shiptheirproductsnotonlytoihctoriesinotherregionsofJapan,mainlyintheKanto
(Tolqﾉo)andChubu(Nagoya)areas,butalsototheirtradepartnersabroad,especiallyto
theAsianNIEsandtoASEANmembers､Finally,thispaperobservesthepresemstate
ofbusinessrelationsbetweentheJapanese,ＵＳ,EuropeanandAsianeconomies．

１.Introduction

LocatedinthenortheastpartofthemainJapaneseislandofHonshu，theTohoku
regioncovers79,527squarekilometers,approximately21percentofthewholeareaof
thecountry､Accordingtoal995census,thepopulationoftheregionisaboutl23
million・ThepercentageshareofTohoku，spopulationinrelationtothatofthewholeof
Japanhascontmuouslydecreasedduringthelastfbrty-fiveyears，havingｂｅｅｎ１３．７
percentinl950，１２．５percentinl960，１０．９per℃entml970,９．９percentinl990,ａｎｄ
９．８percentinl995・

TheTohokuregionconsistsofsixprefbcturesasshownmFigurel：Aomori，
Akita，Iwate，Miyagi，Yamagata，ａｎｄFukushima，Niigataprefbctureissometlmes
includedaspartoftheregiondependinguponthepurposeofanalysis・BecauseNiigata
prefもctureenjoystransportationsystemswithdirectaccesstoTolq/o,fbrexamplethe
JoetsuBullettrainandtheJoetsuHighway,residentsofNiigatatendtoconsidertheir
areaanextensionoftheKanto(Tol9/o)regionratherthanpartofTohoku・
TheTohokuregioniswellendowed,asisHokkaido（theNorthemlslandof

Japan),withnatureandnaturalresources:fbrtileland,anadequatewatersupplyand，
mparticular,ahighqualitylaborfbrce,Tohokuusedtobe,andstillpartlyis,arich
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Figurel：MapoftheTohokuRegion

agriculturalland,producingmainlyvegetablesofvariouskindsandseveralfamous
varietiesofrice,ｓｕｃｈａｓｔｈｅ“Sasanishiki，，ａｎｄ‘‘Hitomebore，，brandsけomTohoku-6，

andthe“Koshihikari，，brandproducedinNiigata．

2．StructuralChangesintheTohokuEconomy

ThegrossregionalproductofTohoku-7(nominal)increasedfiFoml3､ltrillionyenin
l975to419trillionyeninl995,ａ３.lfbldincrease､ItspercentageshareinJapanwas
approximately８．５pementinl995,slightlylessthantheshareofthepopulationofthe

、r

region､ThetertiaIysectorgrewfhstestamongallsectors,ｂｙ３．６times，whilethe
pnmaIysectordecreasedbｙｌｌ､lpercentduringthesameobservedperiod､Asfbrthe
tertiaIysector,electricpower,ｇａｓａｎｄwatersupplyboostedproductionby６．２times，
theflstestamongallindustries,ThemanufacturingsectorofTohoku-7increasedby

3.５times,whilethatofJapangrewbyonly2､７timesfmml975tol995・Duringthese
twodecades,someindustriesinTohoku-7g1℃wfasterthantheequivalentindustriesin
thenationasaWhole:construction(Tohoku-7:３３times;Japan:３．２times);electric

power/gas/heat/Waterutility（Tohoku-7：６．２times；Japan：４．３times)；and

transportation/Communications(Tohoku-7:３．９times;Japan:３．４times),alongwith

manufacturing(Tohoku-7:３．５times;Japan:２．８times）(seeFigure2).Figurcsfbr

theseindustries,exceptfbrmanufacturing,relatemoreorlesstopublicexpendituresof
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固頃ロロ

．Ｎ・の己月［．、⑪冒函塵昌５⑫吻馬・昏拐号昌８冒○・星８｛⑫宮司。層８［のト‐星○二○Ｐの召

単ｏ８眉ぢ骨一宮：旨⑪日量ｍｐ８Ｅ２ｏ胃』⑪君９場９９。§一。眉昏菖ぢｇｏ己』⑫畳星

印昌昏言の宣望５日旦冨、農でのｍ３５昌昏拐弓ｇ８冒日ぢ⑪一⑪で目。宮８『の卜‐星。二。Ｐ、［壱怠這

函胃⑪日昌眉．⑪己８昌冒恩目君Ｂ倉石⑨恩２８で昏湯弓昌⑪君』○ｍ⑪呉○｛昌息も５二日目⑪ｓ
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Conversely，shipmentsofelectricandelectronicsproductsofJapandecreased

duringthesameperiodby877billionye､,withadecreasemthelaborfbrCeby279
thousandpeople､Alsoduringthesameperiod，shipmentsofTohoku-7transportation

equipmentgrewbyl69billionye､,withanincreaseofonlytwothousandemployees・

ShipmentsoftransportationequipmentinJapandecreasedby3,８１５billionyen,witha
decreasememployeesof76thousand，

Abigsurgeofnewplantestablishme､thasbeenobservedintheTohokuregion
sincethebeginningofthel970s・Wedividetheobservedperioddurinｇｌ９７８through
l997intothefbllowingfburtermsfbrthesakeofconvenience:Ｔｅｒｍｌ：1978-1982；
Ｔｅｒｍ２：1983-1987;Ｔｅｒｍ３：1988-1992;ａｎｄＴｅｌｍ４：1993-1997,Termlincludesthe

periodofthesecondoilcrisisandthesubsequenteconomicrecessionThePlaza
Accord(1985)wasagreedinTerm2,SoonafterthePlazaAccordtheJapaneseyen

appreciatedrapidlyandtheJapaneseeconomystagnatedduetothedrasticrcalignment
inexchangemtes・Term3representsthebubbleeconomｙｉｎＪａｐａｎ，aboomwhich
lasteduntilMarchl991､Term4representsaperiodofratherstableeconomicgrowth
andcircumstance,particularlyupuntilSeptemberl997,whichmarkedtheonsetofthe
economiccrisisinAsia・

Ｔｈｅｒｅｗｅｒｅｌ,292casesofnewplantestablishmentintheTohoku-6regionin
Terml・CasesofnewplantestablishmentincreasedcontinuouslyinTerms2and３，
andthendeclinedinTeIm4・Thenumberofnewplantestablishmｅｎｔｓｗａｓｌ,８１８ｉｎ
Ｔｅｒｍ２，２，８８１ｉｎＴｅｎｎ３，ａｎｄ1,149ｍＴｅｒｍ４Ｔｈｅｎｕｍｂｅｒｏｆｎｅｗｐｌａｎｔ
ｅｓｔａｂlishmentsfbrelectricandelectronicsproductswas254casesinTerml，a20

percentshareinthewholemanufacturingsector・Thenumberofnewplant
establishmentsinTerm2morethandoubledat545cases（３０percentintheWhole

manuflctuIingSector).TheelectricandelectronicsindustryofTohoku-6expanded
morethananyothermanufacturingindustriesintheregion,ａｓｍａｙｂｅｓｅｅｎｉｎＦｉｇｕｒｅ６，
anditbecamestillhigherinTeml3,i､e,,５８０casesThenumberinTerm4,however，
declinedsharplytol41cases（l2percentofthesector）becauseofdeflationary
pressure，

MostofthesenewlyestablishedplantsmTohokuarelocalflctoriesof
electric/electromcsoropticelectronics(optronics)manuflcturers,wellequippedwith
thelateststate-ofthe-arttechnologjesfbrprocessingkeycomponents，ｐａrtsand
accessories（intelmediates飲finalgoods)ofelectric/electronics,transportationand
optromcsmstmmentsandappliances、Theyshipaportionoftheseintermediatesto
theirotherfactoriesinJapanfbrmoreprocessmg,andsincethemid-l980s,theyhave
shippedaportionoftheirproducts仏eycomponentsandparts）directlytotheir
businesspartnersabroad,especiallytheAsianNewlylndustrializedEconomies(NIES）
andmembcrsoftheAssociationofSoutheastAsianNations(ASEAN)Sincetheearly

l990s,Chinahasemergedasanewfmntierfbrprocessingelectronicsfinalproducts
afterimportingtheTohokurcgion，sintermediateproducts、
ReflectingtherapidgrowthoftheelectricandelectronicsindustryinTohoku-6，
exportsofelectricandelectmnicsmachinery/instrumentswerethelaIgestmvalue
amongthevariouscommoditiesofTohokuexportsinl997､Thepercentageshareof
exportedproductswas4L6percent・Generalmachinerytookthesecondplace（11.4
percent),andtransportationmachineIywasinthirdplace(8.8percent).TheNIEsin
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Figure6:CasesofNewPlantEstablishmentintheTohoku-6Region：1978-1997

Asia（particularlyKoreaandTaiwan),theUnitedStatesofAmerica（USA）and
ASEANmembers(especiallyMalaysia,Thailand,thePhilippines,andIndonesia)are
thethreemaindestinationsfbrTohoku-7exports、AsianNIEs，percentageshaIeof
Tohoku-7exportswas２９．５percentinl997,theUS，was247percent,ａｎｄASEAN，s
was１６．２percent・Morethanhalf(704％)ofTohoku-7exportsconcentratedonthese
threeeconomies・Itisevident丘omthesedatathattheTohokurcgionhasbecomea
manuflcturingfiont-yardinwhichkeycomponents，partsandaccessonesof
electric/electromcsandtransportationmachinery/equipmentaIcprocessedThose
intermediateshavebeenshippedfromtheregionnotonlytootherregionsofJapanbut
alsotofbreignmarkets．

Ｉfwelookattheothersideofthecoin,theimportsoftheTohoku-7region,we
findthatthethreelargestcommoditiesimportedfromabroadaremwmaterialslike

liquidnaturalgas(LNG)andliquidpropanegas(LPG)(theirpercentagesharewas
l3､lpercentml997),lumber＆woodproducts(12.5percent),andnonfbrrousmetal
ore(12.lpercent),mtherthanprocessedproducts､Theth１℃elaIgestexporterstothe
Tohoku-7regionaIeASEAN(21.4percentinl997),theUnitedStates(１５．７percent)，
andAustralia(9.lperCent)．
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4．BusinessRelationsoftheToh0kuEcon0mywithOtherRegionsof

Japa、

HokkaidoTohokuKantoChubu KinkiChugokuShikokuKyushuOkinawa

Figure7:PercentageShareofRegionalProductDerivedfrom

FinalDemandoftheOtherRegions

Aninput-outputanalysisoftheTohokueconomyprovidesuswithmoredetailed
observationsoftheeconomy，particularlyconcemingtheeconomiclinkagesof
Tohoku-6withothereconomicregionsofJapan､First,letusbreakdownthewhole
economymtonlneeconomicblocks(regions):Hokkaido(thehubofwhichisSapporo)，
Tohoku(Sendai),Kanto(TokyoandYokohama),Chubu(Nagoya),Kinki(Osakaand
Kyoto)，Chugoku（Hiroshima)，Shikoku（Takamatsu)，Kyushu（Fukuoka)，andthe
Okinawa(Ryukyu)Islands(Naha).Asfbreconomicsizeintermsofgrossregional
pmduct，Kantoisnaturallydominant，fbllowedbyKinki，andthenChubu・Onthe
contrary,Hokkaido，Shikoku，andOkinawaarerelativelysmallregionsineconomlc
S1Ze･

FigUre7showschangesmthepercentageshareinl980，l985andl990,ofeaCh
region，sgrossrcgionalproductderivedfromthefinaldemandoftherestofthenational
economyForthej-thindustryofeachregionaleconomy，grossregionalproduct
derivedftoｍｔｈｅｆｉｎａｌｄｅｍａｎｄｏｆｏｔｈｅｒｒＣｇｉｏｎｓcanbedefinedandcalculatedas

fbllows:(j＝1,2,…,"）
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thegrossregionalproduct，

ａｕｍｔｍａｔｎｘ，

animport(fbreigltrade)matrix(competitiveimports)，

animport(domestlcexchange)matrix(competitiveimports)，

anmputcoefficientmatrix，

Enaldemandofotherregions．

Figure7helpsustounderstandhoweconomiclinkage，orthebusiness
relationshipoftheTohoku-6economywiththeeconomiesofotherregionsstrengthened
froml980tol990・

First,theKantoeconomyisleastinfluencedbytheothereconomicregions,with

theexceptionofOkinawa（theOkinawaeconomyisflirlyindependent，andits

independencehasstrengthenedduringthisobservedperiod).Second,conversely,the
economiesofHokkaido,Tbhoku,Chubu，Chugoku,andKyushuhaveincreasedtheir

economicdependenceonotherregions・Third,sincethelevelofthispercentagereveals

thestrengthofeconomicdependenceonothereconomies,theeconomiesofChugoku，
Chubu,andShikokulinkmuchmoretoothereconomiesthandothoseofKantoand

Okinawa､ItmayclearlybeobservedthattheeconomiesofChugoku,Chubu,Tohoku，

andKyushustrengihenedtheireconomictieswiththeirtradingpartnerIegionsduring
thesetenyears・Also,ｔｈｅＯｋｉｎａｗａｅｃｏｎｏｍｙｓｅｅｍｓｔｏｂｅｒｅｌativelyisolatedfromthe

restofthenationaleconomy､AcloserlookattheTohokueconomyinFigures7and8
providesmoreinfbmlationonitsfbatures・

FigUre8showschangesmpementageshareofTohoku-6Iegionalproducts,fiom
l980tol985and丘oml985filrthertol990,derivedftomthefinaldemandofother

regions・ＴｈｅＫａntoeconomyhasthestrongesteconomicimpactontheTohoku

economy，andthedegIeeofeconomicinfluenceheightenedoverthesetenyears、

Kanto，spercentageshareofeconomicimpactonlheTohOku-6regionalproductwas
dominantat535percentinl980,remainedsoinl985・Itspercentagesharebecame

higherinl990，ａｔ５５．２percent，indhcatingthattheTohokueconomybecamemore
closelylinkedwiththeKantoeconomythroughinput-outputtransactions，Also,the

Tohoku-6economyhasstrengtheneditsbusinesslinkageswiththeChubueconomy・
Chubu，spercentageshareofeconomlclmpactontheTohoku-6regionalproductwas
１２．７pementinl980，１３．２percentinl985,ａｎｄ１４．６perCentinl990・OnthecontIary，
theTohoku-6economylostitsrelativebusinessrelationshipswiththeHokkaido,Kinki，
Chugoku,Shikoku,Kyushu,andOkinawareglonsoverthesete、years．
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Finally,byuslnganlntemationalinput-outputtechnique,letusconsiderthebusiness
relationsoftheJapanese/TohokueconomywithAsian，EuropeanandtheUS
economies・Thel985-l990intemationalinput-outputtablefbrthesefburlinked
economiespresentstheinput-outputstructureofeachoftheseeconomies,withdetails
showninFigure9、

Theratioofintermediateinputrequirementstototalinputsdecreasedinsuch

economiesasEurope,theUnitedStatesandJapan,whiletheAsianeconomyincreased
itsinputrequirementｓｆｒｏｍ４８７ｐｅｒｃｅｎｔｍｌ９８５ｔｏ５0.6percentinl990・Moreover，
theratioofintermediateinputrequiremeｎｔｓｔｏｔｏｔａｌｖａｌｕｅａｄｄｅｄｆｂｒｔｈｅｆｂｒｍer
economiesdecreased，whilethatfbrthelattereconomiesmcreasedduringthesame

period・Asaneconomybecomesmoreglobal，fbreigntradeandfbreigndircct
investmentplayan1mportantrolemtheintemationaleconomy､FigurelOhelpsusto
understandtheeconomiclinkagesandtransactionsbetweenthesefbureconomiesby
analyzinglheratioofimportstomtermediaterequirementsandthatofimportstofinal
demand

％
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5．BusinessRelationsoftheJapanese/TohokuEconomywithAsia，
EuropeandtheUnitedStates
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Figure9:InputStructurebyCountry(GroupofCountries):1985,1990

FigurelO:TheRatiosoflmportstoIntermediateInputsandto

FinalDemandbyEconomy：1985,1990
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Ｆｉｇｕｒｅｌｌ：Ec0nomicInterdependenceamongFourEconomies：1985,1990

TheratioofimportstototalintelmediateinputsdecreasedintheJapaneseand
Europeaneconomiesinl985ａｎｄ1990．TheequivalentratiofbrAsiaandfbrthe
UnitedStatesincreased，whichmeansthattheseeconomieshavebecomemorc

interdependentinteImsofintermediateinput-outputstructure,ｏrmotherwordsthat

theyhavearoundaboutproductionprocess・Theratioofimportstofinaldemandgrew

fbralloftheseeconomiesduringthisobservedperiod，implyingthateachofthese
economlesexpandedtheirfnnaldemandmarketstoothertradingpartners・

Next,letusexaminethemput-outputrelations(economiclinkage)betweenapair
oftheseeconomles（intemationaleconomicinterdependency)．Economic

interdependenceisdefinedhereaslhemutualeconomicdependencebetweenapairof
tradingpart､ers､Theeconomicdependenceofaneconomyonitspartneriscalculated
bytheratioofitsdomesticproduct,derivedfiromthefinaldemandofitsinput-output
partnertothegrossdomesticproduct､Figurellprovidesuswithaclearimageofthis・
TheeconomicinterdependencebetweentheEuropeanandtheJapaneseeconomies
strengthenedduringl985-1990.Japan，seconomicdependenceratioontheEuropean
economywas１．０７percentinl985andincreasedtol41pe1℃entinl990・Also,the
percentageshareofEumpe，sdependenceonJapangrewfiromＯ３７ｉｎｌ９８５ｔｏＯ,６４ｉｎ
1990,showinglhattheJapaneseandEuropeaneconomieshadbecomemore
interdependentwitheachotherbyl990・BoththeUSandtheAsianeconomieshave
strengthenedtheirtieswith(becomemoredependenton）Japan・However,Japan，s
dependencebothontheAsianandthｅＵＳｅｃｏｎｏｍｉｅｓdecreasedinl990・The
perCentageshareofJapan，sdependenceontheAsianeconomydecIeased廿oｍ２．４９ｉｎ
ｌ９８５ｔｏ２､２１percentinl990,anditsdependenceontheUSeconomychangedfmm53
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Figurel2:Asia，Ｓ‘ValueAdded，DerivedfromanAdditionalUS$100Milli0n

IncreaseinFinalDemandofItsTradingPartners：1985,1990

percentto333percentduringthesameperiod・nlerefbre,theeconomicrelationship

betweentheUnitedStatesandJapanbecamemoreinterdependent，whiletheAsian

economybecamemoredependentontheJapaneseeconomy・
Asia，svalueaddedderivedfiromanadditionalUS$lOOmillionincreaseinfinal

demandcreatedbytheothereconomlescanbecalculatedasthe“repercussioneffbct，，．
Figurel2showstheresults・
Ｉｎｌ９８５ＵＳ$1.61millionofvalueaddedwasdelivedinAsiafiFomanadditional

US$lOOmillionincreasemJapan，sfinaldemand・mlisdecreasedinl990,ｂｕｔｓｔｉｌｌ
ＵＳ$l39millionofAsia，ｓvalueaddedwascreatedbyanadditionalUS$lOOmillion

mcreaseinJapan，sfinaldemandTherefbre,theJapaneseeconomyisverypowerfillin
crcatinge錠ctivedemandfbrthecommoditiesandservicesproducedmAsiannations、
BothAmericanandEuropeanrepercussioneffectsonAsia，svalueaddedwere
calculated，respectively，ａｔＵＳ$0.82ｍｉｌｌｉｏｎｆｂｒｔｈｅＵＳａｎｄＵＳ$0.43millionfbr

Europeinl985、TheirrepercussioneffbctsontheAsianeconomyincreasedto
US$1.02millionderivedfiFomUSfinaldemaｎｄａｎｄＵＳ$0.63ｍillionderivedfrom

Europeanfinaldemand､TheAsianeconomyhascertainlybecoｍｅｍoreinterdependent
withitstradingpartners．

6．ConcludingRemarks

onleTohokuregionofJapanisusuallyconsideredtoconsistofsix
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prefbctureslocatedinthenortheastempartofthemainisland・Niigata
prefectureissometimesincludedintheregion,dependingonthepurposeof
mvestigation・Tohoku-7accountsfbrapproximately21percentofJapan，s
landmassand9､８percentofitspopulation､TheTohokueconomyhasbeen
enjoyingacomparativeadvantageinproducingagriculturalproducts，
particularlyrice，becauseofthearea，srichnaturalresources，ｆもrtileland
sufficientwatersupply,andadequatelaborfbrce・

TheindustrialstructureoftheTohokueconomyhasshiftedtowardamore
manufacturing-orientedeconomysmcetheearlyl980s・

ThegrossregionalproductofTohoku-7increasedfiroml3､ltrillionyenin
l975to419trillioｎｙｅｎｉｎｌ９９５,ａ３.lfbldincrease,accountingfbrabout8
percentoftotalproductioninJapan、

Betweenl975andl995,thetertiarysectorofTohoku-7glewflstestamong
allsectors,ｂｙ３．６times,whiletheprimarysectordec1℃ａｓｅｄｂｙｌｌ､lpercent、
Themanuflcturingsectoroftheeconomyincreasedby３．５ｔｉｍｅｓduringthe
sameobservedperiod、

BusmessrelationsoftheTohokueconomywithKantoandChubu
strengthenedinthel980s

ThespecializationmdexfbrTohoku-7manuflcturingrevealsthatthe
electricalandelectronicsmachinery/equipmenthaverapidlygrownwitha
hightideofnewplantestablishmentsincethemid-l980s，

T11eTohokueconomyenjoysacomparativeadvantage,notonlyinthe
domesticeconomybutalsointheworldeconomy，asithasimproved
productivityinelectricandelectronicsmanufacturi､9．
Mostofthenewstate-ofthe-artplantsestablishedsincethemid-l980sin
Tohokuarelocalfactoriesoflargeelectric，electromcsandtransportation
equipmentmanufacturers,andtheyproduceprimarilykeycomponents,parts
andaccessories(mteImediatesfbrfinalgoods)fbrmoI巳processmg
PlantsintheTohokuregionshiptheirproductsnotonlytofactoriesmother
regionsofJapanbutalsototheirtradepartnersabroad,especiallytheAsian
NIEsandASEANmembers、

AnadditionalAsia，svalueaddedtoAsiaisexpectedtobederivedtoalaIge
extentfmmanadditionalUS$lOOmillionincreaseinJapan，sfinaldemand，
asUS$1.39millionvalueaddedwasderivedinl990.
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