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TheStructureofChineseMotorcycleIndustry  

andtheStrategiesofJapaneseCompanies＊  

施βぴβ物皿a  

1．Introduction  

This article aims to clarifythe situationofproduct architecture changesinthe  

motorcycleindustryin China，and to present the explanationforthe relationship  

betweenthechangeandthestrategicresponseofexisting丘rms，eSPeCiallyofJapanese  

motorcyclemakers．   

Intheindustrieswithestablishedtechnologyhierarchy，WeSOmetimesobservethat  

Changesin fundamentaltechnology dramatically transform the conditions for  

COmPetitionintheindustry．Thesechangesintechnologydo not always occurinthe  

explicitformswhichcanbehandledbycompetingcompanies．Rather，itisoftenthecase  

thattechnologychangeoccursasnewcustomersemergewhosestandardsofevaluation  

diffbrfromthoseofexistingcustomers，WhilecompaniesarenotabletorecognlZethe  

払vorableprospectsthesechangesmayhave（ChristensenandBower，1996）．whilenot  

beingrecognizedasevidenttechnologychanges，SOmeChangesmayinfactprogress，tO  

Which existing companies might丘nd di用＿Cult to adapt to．Changesin“product  

architecture”whichrepresentstherelationshipbetweenpartsthatconstituteaproduct  

SyStem fallunder this type of change（Henderson and Clark，1990；Fine，1998）．  

Althoughfrequentlynotrecognizedastechnologicalchange，SuChchangesdohave a  

greatimpact on companies’competitiveness，Since they maylnCur Organizational  

Obstaclesinproductdevelopment．  

Theinnovationofsuchnewtechnologyandtheformofdivisionoflaborareoften  

accompanied by theformation ofnationalor reglOnalindustrialclusters，Which are  

managedbyagroupofcompaniesthatareregionallyisolatedstrategicgroups（Porter，  

1990）．Intheexamplesoftheshiftfromvacuumtubestotransistorsincolortelevisions  

andtheshiftfromamechanicalsystemtoaquartzsysteminthewatchindustry，the  

＊ThisarticledrawsextensivelyfromOtahara，SugiyamaandFujimoto（2003）．Theresearchisapart  

OfthestudyinprogresssponsoredbyInternationalMotorVbhicleProgram（IMVP）atMassachusetts  
InstituteofTbchnology（MIT）．  

242   



technologychangeswereinitiatedbythegroupofcompaniesintheindustrialclusters  

ofJapan（Shintaku，1994）．Clustersplayasigni丘cantroleintheemergenceofnew  

technology and products as wellasthe transformation ofexisting companies．The  

PurPOSeOfthisarticleistoanalyzethecaseinwhichchangesinproductarchitectures  

Were nOt COnducted by the existing prominent companies but by the companies  

COnStitutingacluster．  

Themotorcycleindustrycanbementionedasoneexampleofthecasesinwhich  

Changesin product architectures are attributed to the achievement ofthe group of  

COmPaniesbelonglngtO diverseclusters．Since mid－20thcentury；Japanese companies  

COnneCted motorcycle production with a mass production method and has replaced  

Europeanonesasanimportantsupplierofmotorcyclesintheexpandinginternational  

market．Halfa centurylater，inthelatterhalfof1990s，Chinese companies started  

motorcycleproductioninamassivescale．Theirentrydidnotonlymeetthedomestic  

needs but also made an entryinto the export market．Theindustrialorganization，  

technology；andmodalityofdivisionoflaborofthemotorcycleindustryinChinasofar  

appeardiffbrentfromthosedevelopedinJapan．Itisconsideredthatthiscanbeoneof  

thefactorscontributingtothereversalofcompetitivenessbetweenJapanandChinain  

SPeCi且cmarketsegments．   

In thefo1lowing chapter，We WOuldlike togive a briefexplanation ofproduct  

architectureandcluster，theconceptsofprimarysigni且canceinthisarticle．Next，We  

Willfocus on the changein product architecturesin the motorcycleindustry and  

describe the situation．In particular，the characteristics ofthe product architecture  

ChangeinprogressinChinawi11bedelineated，andtherelationshipbetweenthechange  

andthecompetitivenessoftheindustrywillbementioned．Next，thesituationrelatedto  

thechangewhichisuniquetoChinawillbedescribed，andahypotheticalexplanation  

regarding the relationship between architectures and clusters willbe presented．  

Finally，We describethe recent change ofthe strategyofJapanese makers，SuCh as  

Honda，％mahaandSuzukito且gureouttheresponseofexisting凸rmstothesituation．  

ThedescriptionpertainingtotheChinesemotorcycleindustryisderivedfromthe丘eld  

studyinChinaconductedinthesummer2001，aSWellasfromthepreviousstudiesl．  

1The丘eldstudywasorigina11yconductedasapartoftheresearchprojectofIMVPledbyProf・  
TakahiroFujimoto，UniversityofTbkyo．  
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2．ChangesinProductArchitecturesandClusters  

2－1WhatisProductArchitecture？   

Let us begin withthe de且nition of the key conceptin this article，PrOduct  

architecture，beforegettingintodiscussion．Ingeneral，arChitectureisaconceptthat  

describesthe nature of system andis described bythe pattern ofinterdependent  

relationshipsamongcomponentsthatconstitutethesystem（BaldwinandClark，1997）．  

Regarding a product as a system consisting of components or parts，PrOduct  

architecture delineates the pattern of interdependent relationships among the 

components．More concretely；We Can de丘neit as“the basic design philosophy  

pertaining to‘the waysin which a product can be dividedinto components and  

processes，PrOductfunctionscanbeallocatedtoeachcomponentandprocess，andhow  

theinter払ce between components that become necessary by these divisions and  

allocationsshouldbedesignedandadjusted，（Fujimoto，2001）”．  

Theclassificationofproductarchitecturesistypicallyseizedwiththecombination  

ofthefo1lowing two conceptualaxes．The nrst axis represents the diffbrentiation  

between“modular”and“integral”；theformeris the typein whichfunction and  

componenthaveaonetoonecorrespondenceandeachcomponenthasself・COntained  

function，Whereasthelatterreferstothetypeofarchitectureinwhichfunctionand  

componentdonothaveaonetoonecorrespondenceandonepartmaybearmultiple  

functions（Ulrich，1995）．  

Asthedegreeoffunctionalandstructuralinterdependenceamongpartsislowin  

modular type products，they do not requlre muChinformation exchange and their  

interfacescanbemaderelativelysimple．Therefore，itisconsideredthatproductswith  

thedesignofcombiningmodulescandemonstrate sufficientlyhighperformance as a  

Wholeproduct．Thisisduetothe払ctthattheadjustmentamongmodulesnecessaryfor  

PrOductdevelopmentisembedded，Whichsubstitutesex・POStadjustmentbycontrollers．  

Ontheotherhand，thedesignersofeachmodulearecloselyafnliatedtomakeminute  

adjustments among each designforintegraltypes（Fujimoto，2001）．with modular  

architecture，COmPanies acquire values by pursuingflexibility and the speed of  

technologicalchange by replacing modules，in contrast to the case ofintegral  

architecture，With which companies pursue higher values by making subtle  

adjustmentsinthesystemasawholebycustomlZlngdesigns，OrrePlacingthewhole  

SyStemataStretCh．  

Thetwoclassificationsof“open”and“closed”are addedtotheabove axis asthe  

SeCOnd axis．“Open”refers to the cases whereinterface amongpartsis standardized  
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Figurel ClassificationofProductArchitecture  

Source：Fujimoto（2001），P．6，mOdifiedbytheauthor  

acrosscompaniesontheindustrylevel，Whereaswith“closed”architecture，inter払ce  

amongpartsislimitedwithinthecompany．Thesetwoaxesallowtheclassi丘cationinto  

4di鮎renttypes．Forexample，ifwelookatthetypeofindustrywhichassemblesparts，  

integraltypeshavehighafnnitywithclosetypes，andmodulartypes，Withopentypes，  

respectively．Thecompanieswhichadoptintegralarchitecturesoften且nditnecessaryto  

makeminuteadjustmentswithpartssuppliers．Thattendstomakethemthe“keiz？isd’  

companies．On the contrary，those which adopt modular architectures usually keep  

suppliersatarm’slengthandtherelationshiptendstobemoreopen．Thisisbecause  

the standardization ofinter払ces enables the companies to replace suppliers with a  

relativeease．   

Amongthe4types，Closed／integraltypeisconsideredtobetheareainwhichthe  

Japanesecompanieshavehistoricallyshownstrengthin（Fujimoto，2001）．Thetypical  

examplesareautomobilesandsmall・Sizedlight・Weighthomealliances．Thebasicdesign  

ofmotorcycles，thesubjectofthisarticle，hadalsobeenmostlyclosed／integraltype，  

fromthetimewhentheJapanesecompanieshadshownarapidgrowthtothebeginning  

ofthe1990s．  

2－2DynamicsofProductAnchitecturesandClusters  

While we have stated that eachindustry has a di鮎rent trend of product  

architectures，thisdoesnotmeanthatproductarchitecturesarethegivenmattersfor  

industriesorcompanies．Rather，fromahistoricalpointofview，PrOductarchitectures  
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tend to show cyclicalchanges between modular andintegral（Fine，1998）．In the  

industrieswhereintegralarchitectureisdominant，thestrategicadoptionofmodular  

architecturegeneratestheopportunitiesforpro丘ts．Similarly，Whileitistruethatthere  

is a trend ofarchitectures unlque tOtheindustry when modular architectures are  

Predominant，the trenditselfis subject to changein the process oftheindustrial  

PrOgreSSion．  

Ontheotherhand，itshouldbenotedthatdominantarchitectureshavethelockrin  

e鮎ct．The system oftechnology tends to be kept continuouslyin the same mode・  

HendersonandClark（1990）indicatedthetendencythatthecognitiveframeworksand  

communicationstructuresoftheorganizationalmembersofcompaniesstiffbnreflecting  

theadoptedarchitectures，Whichmaypreventthemfromreceivinginformationoutside  

the routine channels．AsSanchez andMahoney（1996）noted，Product architecture  

PrOVidesthewayofproblem－SOIvinginproductdevelopmentprocess，Whichconstraints  

thepatternofintra－andinterfirmorganization．Asaresult，theformsoforganizations  

tend to be ofthe same shape as the architecture oftheir products．Theintra－and  

inter－nrm Organizations that areformedin such manners，adapting to the existing  

architectures，becometheobstaclesagainstchangeswhenproductarchitecturesmust  

bechanged．Itisthereforepossiblethatagreattriggermustbepresentfortheindustry  

asawholetochange．  

Thegrowthanddevelopmentofthecompaniesbasedindi鮎rentnationalclusters  

representoneofthepatternsofsuchgreattrigger．Inmanyindustries，aSSuggeStedby  

Porter（1990），relatedand supportingindustries，COmPetingcompanies，marketsfor  

advancedproducts，andlabormarketsspeci丘ctotheindustryarelikelytoconcentrate  

inoneregiontodi鮎rentextents，andthisagglomerationiscalledcluster．Duetothe  

reasonsstatedbelow，thecompaniesbelongingtodiffbrentclusterstendtobecomethe  

destroyersofarchitectures，Orinitiatethechangesinarchitectures，aSthecompanies  

belonglngtOaClusterasawholecaneasilybelockedincertainarchitectures．  

Therearetworeasonswhyarchitectureswithinaclusterstiffbnsoeasily．Oneis  

theshort－Sightednessinimitatingandlearningbehaviors．Despitebeingcompetitors，  

COmPaniesbelongingtothesameclustercanberegardedtohaveakindofharmonized  

relationship，1naSenSethattheylearnfromeachotherbyobservingthereactionsfrom  

PrOductmarkets．Insuchcircumstances，thecompanies arelikelytobepressuredto  

imitate the competitors’strategies，0ftenleading totheidenticalpatterns ofthe  

COrPOrate relationships among parts suppliers．The subjects of theimitations and  

learningbehaviors as suchtendtobethecompaniesbelongingtothe samestrategic  

group．Thisis attributed to thelocalnature of the exploratory activities of the  
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COmPaniesintheirlearning．  

The other reason can be derivedfrom the network e鮎ct among related and  

SuPPOrting companies．In other words，the architectures adopted by nrst mover  

COmPaniescanbeasigni丘cantrestrictivefactorfornewentrantsorfo1lowercompanies  

thata鮎ctsthepossibilityforselectingproductarchitectures．Inorderforthefo1lower  

COmPaniestoenjoythemeritsofbelongingtothesamecluster，theyneedtoutilizethe  

existingresourcesinrelatedandsupportingcompanies．Forthistohappen，however，it  

ishigh1ylikelythattheyarerequiredofadaptingtothedominantmodalitiesamong  

existing suppliers．For example，the suppliers which have only dealt with modular  

architectures do not probably accept the minute adjustments among companies to  

actualizeintegralarchitectures，Whileitis consideredthat the suppliers who have  

frequentlydealtwithintegralarchitecturesarelikelytoavoidthebusinesspatternsin  

Whichtheycouldnotexerttheiraccumulatedcorporatestrengthsuchastheknowledge  

inproductsasawholeandthecomplexsystemsfordealingsamongcompanies．  

For these reasons，itis often the casein manyindustries that new product  

architecturesareintroducedbyagroupofcompaniesbasedindiffbrentcountries．The  

PrOductarchitecturesintheindustrialhistoryofmotorcycleshavegonethroughmaJOr  

Changes，eaChtimeprimaryproductionlocationwaschangedacrosscountries．Theshift  

frommoreopen／modularproductarchitecturesinthefirsthalfofthecentury，thepeak  

timeforEuropeanmakers，tOmOreClosed／integralarchitecturesisobservedasthe  

Primary productionlocation transfers toJapan．Nevertheless，Since the mid－1990s，  

WhenChinastartedtoreplaceJapanastheprlmaryPrOductionlocation，theproduct  

architectureagainbecomesmoremodular．ThismodulartypeofarchitectureinChinais  

notthesameastheoneinEuropebefore，di鮎ringsigni丘cantlyintechnologyandthe  

formofdivisionoflabor．  

Thus，thechangesinproductarchitecturesinthemotorcycleindustryhavedriven  

by the companiesthat belong to diffbrent clusters．In other words，the changesin  

dominant product architectures wereinitiatedby the strategic groups ofcompanies  

delineatedbythenationalboundariessuchasJapanandChina．Inthefo1lowing，We  

Willexaminethechangesinarchitecturesinthemotorcycleindustry，takingnoteofthe  

dominant product architectureintheindustry，the a鮎ctingfactors ofthe nationor  

reglOntOPrOductarchitectures，aSWellastheinfluenceproductarchitecturesexert．  
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3．ChangeinProductArchitecturesintheMotorcycleIndustry  

3・1TransitionofProductArchitecturesintheHistoryofMotorcycleIndustryl  

SimilartotheautomobilesbeforethetimeofFordmodel－℃themotorcycleswhich  

cameintoexistenceinthebeginningofthe20thcenturyhadtheproductarchitectureof  

what should be called“coarse modular”type．In other words，there were many  

specialized manufacturers which supply components such as engines，bodies，and  

carburetors，and the motorcycle manu払cturers designed their products on the  

assumptionoftheuseofthesecomponentsavailableinthemarket・Inmanycases，the  

motorcycle makers only combined and assembled the general－uSe COmPOnentS With  

minormodi丘cationsifany，Whichwasconductedbycraftsmenuslng丘1es・Thescaleof  

suchcompanieswasusuallytiny，mOStlysmallerthanthemajorsuppliers（Demizu，  

1991；Koerner，1995）．   

TheJapanesemotorcycleindustrystartedastheindustryWiththearchitecturesof  

“coarsemodular”inthenrsthalfofthe1950s，butwiththeintroductionof“SuperCub”  

in1958，itshifteditsproductarchitecturetotheintegraltype，Similartoormorethan  

thatoftheautomobileindustry．MostofthecomponentsconstitutingSuperCubwere  

designedspeci丘callytotheproduct，Whichwasnotcompatiblewiththeproductsof  

othercompaniesorthepreviousproductsofHonda・Thepartssuppliers，thosewhich  

werecommittedtotheprospectsofHondaandSuperCub，nOtOnlymadeinvestmentsto  

thediesandproductionlinesspeciallymadefortheproduct・Theybutalsodecidedthe  

constructionofplantsneartheSuzukaPlantinMiePrefecture，Whichwasconstructed  

forthemassproductionofSuperCub（HondaMotorSuzukaPlant，1987）．withthis  

momentum，thescopeofpartspurchasinginHondawhichhadbeenwidewasnarrowed  

down，reSultingln a raPidincrease ofthe dealing volume and value per company・  

Supercubturnedouttobeagreatsuccess，anditsproductionvolumereached50，000  

permonth，SurPaSSlngthatofthepreviousmodelsbylOtimes・Thedomesticmarket  

shareofHondaexceeded60％inthenrsthalfofthe1960s，aCCeleratingtheselectionof  

smalltomid－Sizedmotorcyclemakers．AsthemaJOrPlayersintherelatedfieldsuchas  

％maha，SuzukiandKawasakifo1lowedthe path ofHonda，theindustrywhichhad  

been characterized by modular and open deals transformed to the industry 

characterizedbythe optimized designfor each modelandrelatively closed supplier  

relations（closed／integraltypeofarchitecture）（Otahara，2000）．Thesefourcompanies  

competedtodemonstratetheirsuperiorityofthedeviseddesignphilosophybywinning  

theinternationalraces．HavinglnCOrPOrated thefeedbackfrom such e鮎rts，the  

Japanesemotorcyclesgraduallydominatedtheworldmarketinlinewiththechangein  
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theformofdemandinadvancedmarkets，fromthebasicmeansoftransportationtothe  

instrumentforrecreation．Theirsuccessculminatedinthe1980s．   

Inthelatterhalfofthe1990s，however；theproductionvolumeofmotorcyclesin  

China reached over halfthe totalinthe world，OutdoingJapan．Furthermore，the  

dominantproductarchitectureintheChinesemotorcycleindustryreturnedtotheopen  

StruCtureaSbefore．InthedomesticmarketofoverlOmillionperyear，thenumberof  

theofnciallyregisteredcompaniesonlyamountedto140，andtogetherwiththeother  

“undergroundplants，”themarketwassaidtobecrowdedwithmotorcyclemakersof  

over600（Ohara，2001）．Nevertheless，these companies had been producingthe  

motorcyclesthatwerealmostidenticalandcouldnotbediscriminatedfromoneanother．  

Thisappliednotonlytotheappearancebutalsotothecompatibilityofthepartsinuse．  

Thissimilarityisattributedtothe払ctthatmostofthemotorcyclesaremodeledafter  

CG125，Which Honda developedin thelatter halfofthe1970sfor the markets of  

developingcountries．  

Havinglearnedalessonfromthe払ilureofthehigh－Performance，SPOrtSmOdelsin  

the markets of developlng COuntries，CG125 was designed to nt．the restrictive  

conditionsofthemarket，reflectingtheenvironmentforusageandmaintenance（Honda  

R＆D，1998）．ThemodelhasbeenintroducedintheChinesemarketsincethe1980s，at  

whichtimeitwas produced atJialingMotors，teChnologicallyaffi1iatedwithHonda．  

In China，there was a regulationfor the controloftechnologyintroduction contract  

whichruledouttheprohibitionofkeepusingthetechnologyaftertheterminationof  

COntraCt，Whichwasgiventhroughtechnologya臨．1iation．Underthisregulation，Honda  

couldnotcontroltheintellectualpropertyrightregardingCG125afterthetermination  

Ofits technology affi1iation．Amongthe varietyofmodels producedbytheJapanese  

makers throughtechnologicalaffi1iation orjoint ventures，the modelwas the most  

popularandhigh1yreputed．Nevertheless，theproductregistrationsystematTianJln  

MotorcycleResearchCenter，directedbythe Chinesegovernment，requiredHondato  

registerandmakepublicthespecificationanddesigndrawingsofthemodel，Whichwas  

thenwidelytransmittedacrossthenationunderthetechnologicalguidanceofTianJln  

MotorcycleResearch Center．Inthe1990s，thedesigndrawings ofavarietyofparts  

called“CGtype”includingenglneS，bodiesandcarburetorswerealreadysharedamong  

thepublicandprlVateSeCtOrSaSiftheywerethepublicproperty．   

In thelatter half of the1990s，the丘rms’entryinto the motorcycle market  

acceleratedalongwiththeboostingdemandformotorcyclesinurbanareasreflecting  

thehigherincome．Mostoftheentrantsweresmalltomid・Sizedprivatemakers，Which  

weresupportedbythesuppliersofthe“CGtype”partsandcomponentswhichshoweda  
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rapidincrease handin hand withthe remarkableimprovementin thelevelof  

mechanicalprocessingtechnology．Tbmanufacturemotorcycles，itwasjustaseasyto  

ordertheCGtypepartsinthesuppliers’catalogueandassemblethem．Thereforethe  

hurdlestoenterthemotorcycleassemblingbusinesswerelow．Ontheotherhand，aS  

longasthejumblingassemblingmakersproducedCGtypemodels，thesupplierswere  

abletogrowindependentlywithoutrelyingonspecificmakers．Tblimittheproduced  

modeltoCGtypewasareasonablechoiceforbothassemblingmakersandsuppliersas  

longastheirsaleswentwell．Bythemassproductionofthestandardizedparts，the  

costscontinuedto払11to30％to50％ofHonda’soriginalCG125，loweringthesalesprice  

OftheChinesemotorcycles．   

While the suppliers made changesfrom orlglnalCG125in some areas such as  

displacementofenglneOrmaterials，thechangeswerejustintheareaswhereminor  

changessuffice．Besides，inordertoincreasethevariety，theylistedintheircatalogues  

othertypesofpartsmodelingsuchcompanieslikeSuzukiand％maha．Enjoylngthe  

bene丘tfromlow－Pricestandardizedparts，theassemblingmakerswereabletodouble  

theirproductlineup throughsuchcombinationofavarietyofpartsintheir steady  

endeavorstoattaindiffbrentiation，departing鈷・OmthesimplecopiedmodelofCG125．  

Inthisrespect，thesituationfortheChinesemotorcycleindustrywassimilartotheone  

for modular products which entailopen business dealings．Althoughthey did not  

simplyloadtheSuzukitypebodieswithCGtypeenglneS，theycouldalmostdosowith  

minorprocessing．  

Figure2．ProductArchitectureoftheChineseMotorcycles  

Source：Composedbyauthorbasedonthe丘eldhearlngSurVey  
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Consideringtheleveloftheoptimizeddesignstheoriginalboasted，however，their  

Performanceremainedinferior．Moreover，aSthesimplecombinationofthepartsfor  

di鮎rent models was not possible and the designs required modi凸cations，it was  

necessaryforthemtoacquiretechnicalexpertiseindesign．Inthisregard，theirproduct  

architecturesweresomethingthatshouldbecalled“quasiopen”or“quasimodular．”In  

thefo1lowing，theproductarchitecturesoftheChinesemotorcycleindustryareanalyzed  

Withagreaterprecisionandtheimplicationforthecompetitivenessistobeconsidered．  

3・2CharacteristicsofProductArchitectureintheChineseMotorcycleIndustry  

As we analyzed the quasi－OPen，quaSi－mOdular architecturesin the Chinese  

motorcycleindu＄tryWith a higher accuracy，it became apparent that three types of  

Simple copy model，remOdeled modelby combination，and remodeled modelby  

adjustmentcoexisted，aSi11ustratedintherightpartofFigure2．Supposethatthere  

arepartxl（forexample，50ccengine），Ⅹ2（suchas125ccengine），bodyYl（suchas  

Cub－tyPe body），and Y2（Cub－tyPe body），in the case oftheJapanese original，aS  

illustratedintheleftpartofFigure2，boththe50ccand125ccenginesaredesigned  

especiallyforthemodel，aSintegralpartstotheCGtypebodies．Theparametersofeach  

Part are Set OPtimally asintegralpartsfromthe designing stage，and no other  

COmbinationexists．Onthecontrary，inthecaseofChinesemotorcycles，thesituationis  

morecomplexasintherightpartofFigure2．Thereareatleastthreetypesofcopy  

model，remOdeledmodelbycombinationandremodeledmodelbyadjustment，eaChof  

whichoccupiesaseparatelocationaroundthezoneofoptimizeddesignoftheoriginal，  

representedbythediagonallinestartingfromtheupperleftcorner．Inthefo1lowing，We  

Willdescribethisphenomenoninorder．  

ThelefthalfofFigure3－1showsthattheafnuentcopymodelsthatfallbehindthe  

Orlglnalmodelinaccuracyofreplicationaredistributed“neighborhood”totheorlglnal．  

The“neighborhood”indicates that they have not reached the qualitylevelofthe  

Japaneseoriginalswhichareoptimallydesigned．Nonetheless，therightgraphofFigure  

3－2illustratestheactualsituationthatthepartswithinacertainrangeofqualityand  

accuracyinlightofthestandardsoftheoriginalparts（i．e．，PSeudoXorYparts）are  

approvedbythenationalgovernmentas“CGtype”standardparts．Thedeepcolored  

areacontainsthecopymotorcyclescomposedof“pseudoparts”centeringontheorlglnal，  

andeverythingwithinthisareaiscalled“CGtype”inChina．Itiscertainlypossiblefor  

thecopymotorcyclestobelocatedinthediagonalzonejustastheoriginals，iftheycould  

be madeidenticalto the originalsin terms of sizes，quality and the accuracy of  

assembling．Tbthisdate，however，SuChmotorcycleshavenotbeenobservedinreality．  
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Figure3－2  Figure3・1  

FormationofPseudoOpenArchitecture（1）   

Af（ertheFactApprovaI  
OfCopyPartsbythe  
National Government 

Overflow of Chinese 
CopyModelsofthe  
JapaneseOriginaLModeI  

PseudoXIPseudoX2  XI X2  

Format  
and  

DesignPdo  
Of  

Par【Y  
Pseudo  

Y2  

FormatandDesignofPartX  FormatandDes．gnofPartX  

Original Modelel 

●CopyModel   

Source：ComposedbyauthorbasedonthefieldhearlngSurVey  

TheleftpartofFigure3－2illustratesthesituationthatthe“pseudoparts”which  

hadconstitutedthecopymotorcyclesarecombinednowwithother“pseudoparts”ina  

manner of permutation and combination，departingfrom the combinationin the  

originals（plottedwithgraycircles）．Forexamples，thecombinationofpseudoXland  

pseudoY2meansthatthe50ccenginewhichisorigina11ysupposedtobeinstalledin  

Cub typeis actuallyinstalledin CG type bodies，and similarly，the combination of  

pseudoX2andpseudoYlmeansthatthe125ccenglneWhichisorlglnallydesignedfor  

CGtypesisinstalledinCubtypebodies．Suchcombinationsoccurrednotonlybetween  

enginesandbodiesthatcomefromthesamemaker，butalsoacrossdifEbrentmakers，  

SuCh as betweenpseudo Honda parts and pseudo％maha parts，Orbetweenpseudo  

YamahaandpseudoSuzuki．Wewillcallthemotorcyclesassembledbythecombination  

thatdiffbrsfromtheoriginal“combinationremodeledmodel”todiffbrentiatethemfrom  

thecopymotorcycles．  

ThecopymotorcyclespresentintherightchartofFigure3－2，Plottedwithlightgrey，  

arethetypewhicharenotmanufacturedbysimplescratchcombinationofpseudoparts  

PrOCuredfromsuppliers，butaremadewiththepartsthataredesignedoptimallyfor  

eachmodelandareorderedtosuppliersbasedondesigndrawings，despitethattheyare  

neighborhood ofthe orlglnal．Inthis article，this typeis called“adjusted remodeled  

model．”Thereasonwhytheadjustedremodeledmodelscontinuetobetheneighborhood  

totheorlglnalscanbeattributedtothefo1lowlngtWOpOints；Theassemblingmakers  

have not gained the capabilityfor unique designing，departinglargelyfrom the  

Japanesemotorcycles，andinsupplierrelationship，theyhavenotestablishedtherule  
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Oftransactiontoletsuppliersinvestinproductionfacilitiesanddiesofthecustomparts  

atease．Nevertheless，theChinesemakershavesomehoworotherdeclaredtoembrace  

unlquedesigns・Besides，nOmatterhowminorthemodi且cationmaybe，theydemand  

thesupplierstoprovidethepartswithintegrallyoptimizeddesigns，uSlngStandard  

PartSaSthebase・Thesefactssuggestthepresenceoftheirmotivationtodevelopthe  

Chineseoriginalmotorcycles，WhilemodelingaftertheJapaneseoriginals．In払ct，SOme  

OftheChinesemakerswhichdevelopandproducetheadjustedremodeledmodelshave  

alreadycomeupwiththemodelswiththeadditionalfunctionswhichcannotbefoundin  

theJapaneseoriginals（forexample，the additionalcellmotors，gOld－COatingwithin  

cylinders，adoptionofDOHC）．   

Ifwelook more closely at the supplier relations，they haveformedthe subtle  

relationships which cannot belabeled as open or closed，reflecting the compl革  

architecture．Asforthesupplierrelationsofmotorcycleswhichhadbeenconsideredas  

thetypicalclosed／integralproduct，theJapanesemakersusuallyglVethesuppliers  

detailedinstructionsinregardstofunctions，formsandmaterials．Incontrast，theprlOr  

COnSentregardingthetypeofpartstobedealthasbeenemergedinChina，Whichisthe  

PartS“neighborhoodtoCGtype，”dueprimarilytotheoverflowofthecopymodelsof  

Honda’sCG．Therefore，intheirrelationships，theycouldgrasptheformsorfunctionsif  

theyglanceatthespecifications．   

Inthe supplier relations ofthe present Chinese motorcycleindustry，mOSt  

CuStOmerSPrOVidethesupplierswiththenoteofspecifications，eVenifthepartsordered  
▲■  

Were the generalpurpose parts enlistedinthe catalogue．The note ofspeci丘cationg  

PrOVides the design drawings which eveninclude theinstructionsfor the minor  

modi丘cationofsizes，locationsofholes，materialsorproductionprocess．Althoughtoa  

Verylimitedextent，eX－POSt OPerationsforintegration are actuallyconducted．Itis  

true that the parts and designs are more standardized across diffbrent assembling  

makersin the Chinese motorcycleindustry，COmPared toJapan，Europe or North  

America．However，theindustryhasnotrealizedthestandardizationoftheinterfaces  

amongpartsontheindustrylevel，Whichhasbeenobservedwiththepersonalcomputer  

Or COmPOnent StereO aPPliance businesses．At theleast，nationaland prlVate m印Or  

makershavesubmittedtherequestforunlqueSPeCificationstopartssuppliers．Insome  

CaSe，theyindicatethedemandfor“integration”aimingatthehigh1evelofperformance．  

Therefore，theroleofcatalogueshavesofarremainedasjust“puttingupofflag”  

assumingthattheafterthefactexchangeofthenoteofspeci丘cationsfo1lows．Inother  

WOrds，eaChsuppliergivesthesignalthattheyarepreparedtocustomizethemwithina  

certainrange（whichisoftenexpressedas“tailor・made”）bypresentingthelistofthe  
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PartSCaPabletoproduce．   

Thus，theindependentsupplierssuchastheonescalled〃cataloguepartsmakers〃  

arecapableofde丘ningthestructureofproductsandtheinterfacesamongpartspriorto  

the deals，Which contributes to make the supplier relations open．In the present  

situation，their relations cannot be completed with just spot transactions and are  

complementedbytheexchangeofinformationthroughdesigndrawings，theintegration  

processwithinanarrowrange．However，COmParedwiththesupplierrelationsinJapan，  

theextentofinformationexchangeislimitedandthatsavesasignificantamountof  

PrOCeduralwork．  

3・3．ComplexAnchitecturesandCompetitiveness  

Next，thecharacteristicsofthecomplexarchitectureswhichcameintoexistencein  

Chinawillbebrieflydescribedfromtheviewpointofbothstrengthandweakness・The  

strengthistheirpricecompetitiveness・Allofthecopies，COmbinationremodeledmodels，  

and adjusted remodeled models are sold atthe prlCeS Whichis30％to50％ofthe  

originalmodels．Since1997around which time the complex product architectures  

becamedominant，themarketshareoftheJapan－Chinajointventureswhichhadclosed  

／integralproductarchitecturescontinuedtofall．Hondapreviouslymarkedover20％  

marketshare，Whichfe11downto6％in2000．   

Thefactorspertainingtothearchitectureswerecertainlynottheonlyreasonsfor  

thelowprices．％t，it shouldbe notedthattheyhave realized a situation closedto  

single－mOdelproductionbyhavingeliminatedtheneedforpartssupplierstoconsider  

theextensivemodi丘cationofdesigns．Withthestabilityofdominantdesignsandthe  

nationalapprovalofthe components as quasistandard parts，many Chinese parts  

suppliershavedevelopedindependentlywithoutrelyingonspeci丘cassemblingmakers・  

Aslongastherequiredmodi丘cationwaswithintherangeofcomplexarchitectures，  

theyarecapableofsupplyingpartstoapluralnumberofassemblingmakerswithout  

extensivemodificationoftheirfacilities．Thisleadstothesuppressionofcosts．  

Forinstance，therearemegasuppliersofwhichtheannualproductioncapacities  

areaslargeas5millioninpistons，3millionincarburetors，Or5millioninenglne．In  

addition，mOStOfthepartsproducedbythesesuppliersfallintothecategoryofquasi  

standardparts，namelyCGtypes．Thesequasistandardpartsaresometimessoldasthe  

PartSforassemblymakersintenthousandlots，andsoldatothertimesinonepieceas  

repalrPartS．TheunitprlCeOftherepalrPartSis setatthelevelwhichisjustlO％  

higherthantheprlCeOftheassemblingpartssoldinlargelots．Ifthisisthecase，it  

shouldbepossibleforatinyassemblingcompanytoenterandcompeteinthemarket  
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Withsu瓜cientpricecompetitiveness，COnSideringthelow丘Ⅹedcostsandexemptionof  

tax，aSlongastheyassemblevehiclesthatcanberegardedasmotorcycles・Actually，the  

entryofso・Calledtownshipandvillageenterprisesintheruralregionwhichengagesin  

assemblingofsuchrepairpartshasbeensuppresslngthepricesofmotorcyclesinthe  

marketasawhole．   

Onthe other hand，What could be considered as the weakness of complex  

architecturesisthedi瓜cultytoinvestinthemodelswhosedesignsaredi鮎rentiated．  

Originally；inopen／modulararchitectures，theinterdependentrelationshipsamong  

PartS are COnCentratedintheinterfaces，Which open up the opportunityfor many  

COmPanies to openly engagein technologicaldevelopment．Inthe situation ofthe  

Chinesemotorcycleindustrybasedonquasiopen／modulararchitectures，however，its  

StruCturePreVentSmajordeviationsfromexistingdesigns，1imitingthedesignstothe  

neighborhood to the orlglnalmodels．Theindustry as a wholeislockedinthe  

Standardized designs，indicating thelimited possibilityfor the development ofthe  

ChineseorlglnalmodelswhichrequlremaJOrChangeindesignsinthefuture．  

4．InteractionsbetweenClustersandProductArchitectures   

Asexplainedinthepreviouschapter，theproductarchitectureswhichhavebeen  

formedinChinadi鮎rfromtheonesdominantinthepreviousmotorcycleindustry．  

Thus，therelationshipbetweentheclustersandthechangesinproductarchitecturesis  

COnSideredanddiscussedinthischapter．   

Firstofall，inregardstotheinfluenceofindustrialclustersontheemergenceof  

COmPlexarchitecturesstatedinthepreviouschapter，tWOfactorsshouldbepointedout  

relatingtopolicies・The丘rstistheinfluenceofthenationalpoliciesofChinapromoting  

thespilloveroftechnology．InthetechnologicalafnliationsinChinainthe1980s，there  

WaStheregulationforthecontroloftechnologyintroductioncontractwhichruledout  

theprohibitionoftheuseoftechnologythatwasgiventhroughtechnologicala阻1iation  

aftertheterminationofcontract．Therefore，thetechnologytransferredthroughthe  

afnliationwasavailablefortherecIPlentCOmPanytOuSefreelyafteritstermination．  

ForthecompanieswhichafnliatewiththeChinesecompanies，Ontheotherhand，itwas  

hardlyexpectabletobeabletokeepthetechnologyappropriable．Forexample，Honda  

COuld not controltheintellectualproperty right pertaining to CG125 after the  

terminationoftechnologicalafnliation．  

Furthermore，the product registration system at Tiaruln Motorcycle Research  
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Centerrequiredthe design drawlngS Ofallthe partsincludingenglneS，bodies and  

carburetorstoberegistered．Thespeci丘cationsanddesigndrawingsoftheJapanese  

makerssuchasHondaand％mahawereacceptedasthe“model”technologyandwidely  

diffusedthroughtechnologicalguidance．Thisledtothediffusionofthetechnological  

knowledge且ⅩedtoafewmodelssuchasCG125，Whileontheotherhand，thetechnology  

wasnotupdatedfrequentlybythemakers，reSultinginthedevelopmentofproduction  

capabilitywithoutmuchintroductionofnewtechnology．Thisisconsideredtoconstitute  

thetriggerforthedevelopmentoftheunlquearChitecturebytheChinesemakers・  

Besides，inthe1990s，manySuPPliersstartedtheiroperationtoprovideCGtype  

partsinthe market，Which madeit easier tointroducethe products similar to  

COmPetitors，Whichundoubtedlyledtotheintensivepricecompetitionamongnumerous  

makers．Asincompetentmakersintroducedsimilarmodelsusingquasistandardparts，  

themarketfbllintotheprlCe－Cuttingcompetitionusingindependentsuppliersofmass  

PrOductiontype．  

Anotherfactorrelatedtopoliciesistheinfluenceofthenumberplaterestrictionin  

urban areas．In thelatter half ofthe1990s，the munlCIPalgovernment of each  

provincialcityhasrestrictednumberplateissuesformotorcyclesatacertainlevelin  

thepurposeofsafetyandenvironmentalpreservation．Asaresult，theacquisitionof  

newmotorcyclesbecameextremelydifficultinurbanareas．Thenumberofcitieswhere  

thenumberrestrictionwasadministeredstoodat30attheendof1998，Whichclimbed  

to97byApri12001．Startingfromthecoastalareas，andtowardstheinlandareas，there  

was an explosive expansion of the areas where the restriction was adopted．This  

resultedintheremarkablediminishmentofthecustomerpopulationwhoarerelatively  

Wealthyanddemanding，havingtheproductknowledgeofmotorcycles，Whichinturn  

PreVented the expansion of the market share ofthe joint－Venture COmPanies with  

Japanese parents such as Honda，helpingthe Chinese architectures to rise to the  

dominantposition．  

Thestabilityofthedominantdesignaswellasthesupplyofquasistandardparts  

byindependentpartssupplierssupportedbythestabilityitselfcontributedtothemass  

PrOductionofsimilarmodelsresemblingCG125atlowcost．Nevertheless，itraisedthe  

hurdleformodelchangeandtechnologicalinnovation，andthereforeitislikelytolead  

to a dead endfrom the perspective oftechnologicaldevelopment．Ybt，thefocus of  

COmPetition continues to be the prlCeS aS a reSult ofthe number plate restriction．  

Tbgetherwiththesituationinwhichthemarketgrowthisexpectedtoexpandatleast  

for a while towards the ruralareas where prlCeS agaln are thefocalfactorin  

COmPetition，itis reasonable thatthe existing complex product architectures are  
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maintained．   

In addition to theinfluence of these ofncialsystems，We Should note the  

Phenomenoninwhichuno瓜cialsystemsarepreventingthereversalofarchitectures．  

The supplier relationsin China have been constituted by co－eVOlution with  

architectures．Oncetheformofthesupplierrelationsisestablished，Whichdiffbrsfrom  

theoneseeninJapan，thisturnsintoarestrictivefhctoronthechangesinarchitectures，  

PreVentingthereversalbacktotheintegralarchitectures．   

IntheJapanese automobileindustry，the dominantpatternis that more design  

information can belocated at assembling makers that place orders，and suppliers  

PrOCeSSthepartsto丘tthe detailedchartanddelivertothemakers．Inthe Chinese  

motorcycleindustry，On the contrary，many Of the components are madeinto  

Catalogue－1istedpartsbysuppliersinadvance，andassemblingmakersplaceordersin  

theformofcataloguenumbers．Thereisin払ctsomevariationintheprocess，fromthe  

CaSeinwhichmakerspurchasethepartsjustaslistedinthecatalogue，tOthecasein  

whichtheydemandminormodi丘cationalthoughthespeci且cationismostlyunchanged  

fromwhatis enlistedinthecatalogue．However，inanycase，itishardlyfoundthat  

assembling makers request the designslargely deviatingform the catalogue－1isted  

PartSOrtheydesigntotallynewpartsandplaceorderswiththesuppliers．   

According to Ohara（2001），itis generally observedin China that assembling  

makers sometimes refuse totake onthewhole ofordered andcontractedvolumefrom  

SuPPliers，Or SOmetimes changethe suppliersfortheparts whichhave alreadybeen  

contractedwithothersuppliers．Ifthisisthecase，itincursasigni且cantriskforthe  

SuPPliers，anditshouldbemorerationalforthesupplierstomaketheirproductlineups  

applicable to as many commodities as possible so that they can resellthem．The  

PrOductionofcustompartsbasedonthenoveldesigndrawings submittedbyspeci丘c  

assemblingmakersisavoidedasitrequiresinvestmentindiesorproductionfacilities  

andtheriskbecomestoohigh．Suchstructureoftransactionsbecomesarationalchoice  

Onlywhenthedealsaremaintainedatleastduringthecontractperiodandtheloss  

incurred by the excessive ordered and contracted volumeis compensatedfor by  

assemblingmakers．Aslongastheformoftransactionsissuchthattheriskisbornonly  

bythesuppliers，thelock－intoquasistandardpartsistocontinueandcompletevehicles  

aretohoveraroundtheapproximationofCG，Whichisadominantdesign．  
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5．StrategiesoftheJapaneseMakers   

Inordertocopewiththesituationswheresuchquasi－OPenarChitecturesdominate，  

theJapanesecompanieshavedemonstratedashiftintheirstrategiestotheonewhich  

places China asthebase to create competitive advantage．Inotherwords，theyare  

trying to transform their organizational systems to take advantage of the 

characteristics of quasi・OPen arChitectures bylocalizing the activities of product  

developmentandprocurement，andtherebyacquiringmoreinformationstickytothe  

localenvironment．   

TheJapanesemakershavetakenvariousmeasurestomakethelocalfo0th01dthe  

base to create competitive advantage．Hondais aimingto make e鮎ctive use ofthe  

industrialclustersinChinathroughthealliancewiththeChineseprivatemakersas  

we11astheestablishmentoftheR＆Dcenter．Asacounterpartofthealliance，Honda  

choseSundirobasedinHainanprovince，OftenridiculedasaHonda’simitationmaker，  

andtogetherestablishedthejoint－Venture，SundiroHondaMotorcycle．Thecompany  

thusshowedadramaticchangeinitsstrategytobealliedwiththeChinesemakers，  

whichhadbeenthenaturalenemiesfortheJapanesemakersastheproducersofits  

imitationmotorcycles．  

Thepurposeoftheabovemoveliesintheutilizationoflocalsuppliers，tOaCqulre  

theknow－howforcheapproduction．Mr．KentaroKato，themanaglngdirectorandthe  

executivemanagerofmotorcyclebusinessatHonda，StateSaSfo1lows．   

“InChina，thenumberofmotorcyclemakersreaches150formaJOrOneSalone，and  

500intotal，Causing且ercecompetition．WiththeirstrengthinprlCe，theyarerapidly  

expandingthebusinessoverseas．TheyremindmeofHondaintheolddays，Challenging  

andspeedy．Thetalksaboutthejoint－Venturehavebeentherefortwoyears，andwewill  

togetherenhanceourcompetitivenesswiththesynerglCe鮎ctbetweentheirstrength  

andHonda’sbrandname．Wewillacqulretheknow－howforcheapproduction．Hondais  

theonlyonethatknowsthekeypointsinmanaglnglocalcopyparts．ItisHondathatis  

CaPableofproducingthebestcopycompletemodels2．”   

Inparalleltothe above，Hondais alsotoestablishtheR＆D centerinChina．In  

January2002，thecompanyannouncedtoestablishtheHondaMotorcycleR＆DChina  

Co．，Ltd．，thelocalentitywhichengagesinR＆DofmotorcyclesfortheChinesedomestic  

market3．ThepurposeoftheestablishmentoftheR＆DcenteristoadopttheChinese  

Standardsofqualityandtoutilizelocalsuppliersfo1lowingthestandards．Reg・arding  

2励ukaD伽Åさ戒沼云December15，2001，P．35．  

3ThedescriptionhereisbasedonHondaPRmaterials．  

258   



thequalitystandardsinproductdevelopment，thecompanyhadpreviouslyadoptedthe  

Same globalHonda standards worldwide．Nevertheless，there had been a wide gap  

betweenthequalitiesoftheproductsprovidedandthatrequiredintheChinesemarket，  

andthe company丘nallyrealizedthat Hondaproducts hadexcessive qualityforthe  

market．Asforthedevelopmentofnewmodels，thecompanysetsthequalitystandards  

at thelevelthatis required by customers and therefore aims at cutting costs by  

PrOCuringfrom Chinesesuppliers．AlthoughtheHondastandardswillbemaintained  

forthepartconsistingof“driving，”“steering，”anddurability，thecompanyconsiders  

activeutilizationoflocalsuppliersfordesignparts．  

Looking at another example，％maha Motors established the％maha Motors  

（Suzhou）intheindustrialzoneofSuzhouinJiangsuprovince，alOO％investment，tO  

makeeffbctiveuseofthelocationofChina．Thisnewcompanydoesnotonlyselectively  

PrOCure Cheap and highquality parts丘om the Chineselocalparts makers andthe  

locally・OPeratingJapanesepartsmakers，butalsoglVeinstructionstothepartsmaker，  

OnCedecided，tOimproveontheirquality．Suchpartswillbeusedinthemotorcyclesthat  

thecompanyistoproducejointlywiththeChineselocalcompany．Inaddition，thesewill  

besuppliedtotheproductionbasesoverseas，includingtheoneinJapan．Thecompany  

thusaimstoboostitscompetitivenessineachmarketoftheworldthroughactiveuseof  

theChinesecheapparts．Furthermore，thisnewcompanywillbeartheroletoassistthe  

developmentoflowpriceandhighqualitynewmodelsthat丘ttheChinesemarket4．   

In September2002，Suzukiestablishedthe SuzukiMotorR＆D China Co．，Ltd．，  

specializedin the R＆D of motorcyclesinJiangmen，Guangdong province，a neW  

joint－Venture WithJiangmen Dachang］1ang Motorcycle Group，One Of thelargest  

motorcycle makersin China5．The purpose ofthe establishmentisthe promotionof  

productdevelopmentandcostcurtailment，aimlngSPeCi且callyattheswiftdevelopment  

ofmotorcyclesthatsatisfytheneedsoftheChinesemarket．Thecompanysuppliesits  

productsforJiangmenDachang］1angMotorcycle Group，the counterpartofthejoint  

investmentandthetechnologicalalliance，aSWellasJinanQingqiSuzukiMotorcycle  

and Nan］1ngJincheng SuzukiMotorcycle，Which are bothjoint－VentureS prOducing  

Suzukimotorcycles．  

Thus，theJapanesemakershavemadeexpansionstothelocalmarketinvarious  

ways，andtherebypreparedthesystemsinwhichthelocation・SPeCi丘cadvantagesin  

thelocalmarketaree鮎ctivelyincorporatedinthecorporate strategies．Theyarein  

pursuitoftheadvantagesderivedfromthebrandnamesthattheJapanesemakershad，  

4馳刀。戊わu且ゐ∂励血血刀，AprillO，2002．  

5ThedescriptionhereisbasedonSuzukiPRmaterials．  
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whilealsoutilizingtheadvantagesbasedinChinabylettingthelocalentitiestakeover  

the evaluation and management of suppliersin the quasiopen architecture  

environmentaswellastheadaptationtothelocalqualitystandards・Informationsuch  

ashowthedealswiththelocalsuppliersaredone，thesensesforbusinessspeed，and  

thedemandlevelforqualityamongthe Chinesecustomersisthestickyinformation  

thatcannoteasilybeobtainedunlessinChina・Havingthelocalbasesishelpingthe  

Japanese makers to prepare the organizations to take advantage of such sticky  

information．  

6．Conclu扇on   

Forindustriesorcompanies，PrOductarchitectureshavenotbeensomethingglVen，  

butrather，fromahistoricalpointofview，theyhaveshownatrendofcyclicalchanges  

between modular andintegraltypes・The creation of new product architectures  

frequentlyaccompanytheformationofindustrialclustersonthenationalorreglOnal  

level，WhichisoftenpromotedbythestrategicgroupofcompaniesthatarereglOnally  

isolated．In this article，the development of the Chinese motorcycleindustry was  

analyzedfrom the perspective ofthe changesinproduct architectures by diffbrent  

nationalclusters．   

ThechangesinproductarchitecturesintheChinesemotorcycleindustryappears  

almostidenticaltothecoarseopen／modularproductarchitecturespreviouslydominant  

inEuropeanreglOnSinthe丘rsthalfofthe20thcentury，Whileontheotherhand，they  

also show the aspect of complex architecture which diffbrs from the above・  

Furthermore，itwas observed thatthe ofncialand unofncialsystems ofnation and  

reglOnSaffbctthedynamisminthecreationofarchitectures・  

Thediscussionofthisarticleremainsattheexploratorystage．Inordertofurther  

understandthephenomenon，in－depthcase analyses andquantitative analyseswith  

extensivesamplesarerequired．Regardingtheinteractionswiththepublicsystemsin  

thedevelopmentprocessoftheChinesecompanies，inparticular，thereismuchleftto  

beclari負ed，WhichshouldbethenextsteplnOurreSearChe放）rt．  

260   



References  

Aoshima，Y（1998）“product Architecture and Retention ofKnowledge on Product  

Development，”BushコeSSRevゐT4；Ⅵ）1．46，No．1，46－60．（inJapanese）  

Asanuma，B．（1997）NLbonDOBjb70Sbshikl励kushinteki2bkbuno助n彪umu   

（卸∂月田e肋α苫切刀血血∂刀d腸da刀血ガ励血血∂jγ』卸ね血，）  

恥yokeizai．（inJapanese）  

BaldwinC．YandK．B．Clark（1997）”ManaginginanAgeofModularity，”Bbrvazd  

Busine5Lglわ14bw；Vbl．75，September－October：84－93．  

Christensen，C．M．andBowerJ．Ⅰ．1996．CustomerPower，StrategicInvestment，and  

theFailureOfLeadingFirms．S如tegk腸nagementehLLmaIvol．17：197－218．  

Demizu，T．（1991）OtobalnoOkoku勧ofMbtozqyWSankai－do．（inJapanese）  

Fine，CharlesH．（1998）C払ck軍eed仲玩n毎h血stzγCbntzdit2theAgeonbqpmてア  

Ad帽DtagqPerseusBooks，Reading：MA．  

F両imoto，Tl（2001）“AkitekuchanoSangyo－rOn仏rchitecture－basedIndustryTheory）”  

Fujimoto，T．etal．eds．，勤esuAhtekucha㊥usizleSSAdItectudⅥ1hikaku，  

3－26．（inJapanese）  

HondaMotorSuzukaPlant（1987）肋ゐSbLganBumonnoAYUml助zLZha－baD仔治e  

助tozyofHbn（由Pねducthn Di血：Sizzuha Edi助Honda Motor Co．（in  

Japanese）  

HondaR＆D（1999）Dozimu2－SbuzouSbnshinheu20鞄アumanuαousen伽am2：  

Cbntb2uOUS C施船堀e血一 伽atibn aDd AdvaDCemen涙 Honda R＆D．（in  

Japanese）  

Koerner，S．（1995）“TheBritishMotorCycleIndustryduringthe1930s，，”ehumalof  

7‡Ⅵ刀軍〝・日払血研March  

Ohara，M．（2001）”ChugokuOtobaiSangyonoSapuraiyaSisutemu（SupplierSystemof  

Chinese MotorcycleIndustry）”，Asibn EbonoLWん毎旭扉，Ⅵ1．42 No．4．（in  

Japanese）  

Otahara，才．（2000）“NihonNirinSangyoniokeruKouzouHenkatoKyoso（Structure  

Change and CompetitioninJapanese MotorcycleIndustry，”BusLtleSS忍ねtozy  

晦an）vbl．34，No．4．（inJapanese）  

Otahara．J．，YSugiyamaandT．Fujimoto（2003）“changesinProductArchitectureand  

NationalClusters：ACaseofChineseMotorcycleIndustry”，IMVPWorkingPaper．  

Porter，M．E．（1990）meCbLqPedtiveAdvaDねgt？OfNbthnろFreePress，NewYbrk．  

Sanchez，R．andJ．T．Mahoney（1996）“Modularity，Flexibility，and Knowledge  

Managementin Product and Organization Design，”勉励腸D御ent  

ehLZmaIVbl．17，WinterSpecialIssue：63－76．  

261   



Takeda，Y（2001）“Kigyo－kanTbrihikiniokeruPurosesunoAkitekncha：sonoHensen   

（ProcessArchitectureinInter一色rmRelations：itsHistory）”，Fujimoto，T．etal．eds．，  

B5inesuAkitekucha店usLt2eSSAmbItectudYuhikaku，286－298．（inJapanese）  

Ulrich，KarlT．（1995）“TheRoleofProductArchitectureintheManufacturingFirm，”  

励βeβjd物Ⅵ）1．24：419－440．  

262   




