
TechnologyTransfertoward

UpperStreamofSupplyChain

AimingtoConstructaHomogeneousManagementSystem

ToshitakeKohmura
JosaiUniversity,Japan

KazunobuFukushima
JosaiUniversity,Japan

TakuOshima
JosaiInternationalUniversity,Japan

ShikatoKamimura
JosaiUniversity,Japan

LingrongZhang
DalianUniversityofTechnology,China

1.TechnologyTransferoverSupplyChain

Whenanassemblerenterprisewithahighqualityoftechnologyextendstheirbusinessto
aforeigncountry,theymaystartbusinesswithparts-suppliersinthelocalarea.Alotof
Japaneseassemblerenterprisesconductbusinesswithlocalparts-suppliersinChina.Atthe
beginningoftheirbusiness,thegapinthetechnologyqualitybetweentheassemblerandthe
parts-suppliersmaybringaboutsometechnicalproblemswhichshouldbesolvedinthe
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Abstract
TechnologytransferisperformedbetweenenterprisesinaSupplyChaintoconstructa

SCMsystem.BygivinginterviewstoJapaneseenterprisesexpandingtheirbusinesstoChina,it
hasbeenfoundthatatechnologytransferismainlycarriedoutfromassemblerenterprises
towardtheupperstreamoftheSupplyChain.Theassemblerenterpriseaimstoconstructa
managementsystemwhichishomogeneousovertheSupplyChain.TheSCmanagementsystem
willbefoundedontheircorporatemanagementphilosophy.
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manufacturingofhighqualityproducts.Theassemblerwouldmakeatechnologytransferto
developingparts-supplierstoimprovetheirtechnologicalquality.Thetechnologytransfer
concernedwithbackwardspilloverhasbeenstudiedintermsofcorporateeconomicalfinance
［1］,［2］.

FromtheviewpointofSupplyChainManagement,thepresentauthorshaveinvestigated
thetechnologytransferoveraSupplyChainofabout10Japaneseassemblerenterprisesin
China［3］,［4］.Ithasbeenfoundthatthetechnologyistransferredbya4-stepprocessinthis
order:transfersofEquipmentDevelopment,ofProductionTechnology,ofProductionMan-
agementandofInformationTechnology.Thispaperdiscusseshowthetechnologicalquality
oftheparts-suppliersgetsimprovedbythetechnologytransfer,whichflowsfromanassem-
blertowardtheupperstreamofaSupplyChain.Thetechnologytransferisperformedbythe
assemblerenterprisetoconstructahomogeneousSupplyChainmanagementsystemwhichis
foundedontheircorporatemanagementphilosophy.

2.MismatchingofTechnologicalQualityinaSupplyChain

Table1describesschematicallyhowmismatchedthetechnologicalqualityofenterprises
wasintheinitialstageoftheSupplyChain.IntheTable,onlyAssemblerenterpriseAand
Parts-supplierenterprisesS1,S2andS3areshown.Thetechnologicalqualityoftheseenter-
prisesisshownbyamark○forhighqualityandby×forlowquality.IfAssemblerAand
Parts-supplierSareassigned○and○,wesaythatthetechnologylevelsoftheseenterprises
arefairlywellmatched.IftheAssemblerisassigned○,butaParts-supplierisassigned×
contrarily,theirtechnologylevelsaremismatched.Youseethatthetechnologylevelsofthe
enterprisesshowninTable1areclearlymismatched.TotheParts-supplierswithmismatched
technologicalquality,AssemblerAmightsetabouttransferringtechnologytoimprovethe
matchingoftheirtechnologicalquality.

ItisshowninTable2thatthetechnologyqualityoftheParts-supplierS1（assignedas
S）isimprovedbythe4-steptransferprocessoftechnology,i.e.EquipmentDevelopment,
ProductionTechnology,ProductionManagementandInformationTechnology.Thetechno-
logicalqualityoftheParts-supplierstaystemporarilyinastationarystateaftereachofthe4
stepsoftechnologytransferisperformed.Weassignthesetemporarilystationarystatesas
Phases.ThetechnologicalqualityimprovementoftheParts-supplierproceedsthroughthe
phasetransitionsfromPhase1toPhase5.
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Table1 MatchingoftechnologylevelsbetweenAssemblerenterpriseAandParts-SuppliersS1,S2and
S3inaSupplyChainisshownintermsofthefourtechnologicalitems,i.e.equipmentdevelop-
ment,productiontechnology,productionmanagementandinformationtechnology.Theirtech-
nologicalqualityisshownbythemark○ forhighqualityandby× forlowquality.

Enterprises
Equipment
Technology

Production
Technology

Production
Management

Information
Technology

S1 × × × ×

S2 ○ × × ×

S3 ○ ○ × ×

A ○ ○ ○ ○
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TheauthorsinterviewedJapaneseAssemblerenterprisesinChina.Asforthetechnologi-
calqualityoftheirParts-suppliersinthelocalarea,theassemblerswereaskedtoevaluatethe
matchingpercentageofthetechnologicallevelsbetweentheAssemblerandtheParts-supplier
intermsofeachofthe4technologicalitems,i.e.,equipmentdevelopment,productiontechnol-
ogy,productionmanagementandinformationtechnology.Theevaluatedvaluesofmatching
percentageforthefourtechnologicalitemsareassignedasMatching1,Matching2,Matching
3andMatching4,respectively.Wealsointroducedtheweightofthe4technologicalitems,
whichareassignedasWeight1,Weight2,Weight3andWeight4.Intermsoftheseevalu-
atedvaluesofMatchingandWeight,wecalculatedthedegreeoftechnologicalmismatching
betweentheAssemblerandParts-supplier;

TechnologicalMismatching=・
4
i・1Weighti×（1－Matchingi）.

TheauthorscompiledthevaluesofMatchingiandWeightievaluatedbytheassembler
enterprises.ThetechnologicalmismatchingcalculatedintermsoftheMatchingandWeight
isvisualizedinFig.1,whichshowshowthetechnologicalmismatchingbetweenAssembler
andParts-supplierisremovedbythetechnologytransfertotheParts-supplier.Itshouldbe
notedthateachofthetemporarilystationarystatesisterminatedbyasuddenincreaseof
mismatching.Thisshort-livedincreaseoftechnologicalmismatchingiscausedbytheconfu-
sionoftheenterprisesinpreparingforanotherstepoftechnologytransfer.

Fig.1showshowthemismatchingoftechnologicalqualitybetweentheAssemblerand
Parts-supplierisremovedbythetechnologytransfers.Thematchingisimprovedbythe4-step
processoftechnologytransfer,i.e.Equipmentdevelopment,Productiontechnology,Produc-
tionmanagementandInformationtechnology.ThetechnologicalqualityoftheParts-supplier
staystemporarilyinastationarystateassignedasPhaseafterthetransferofoneofthe4
technologicalitemsisperformed.
Bymeansoftheseefforts,theParts-supplierfinallyreachesPhase5,wheretheirtechno-

logicalqualitybecomesequivalenttothatoftheAssembler.NowtheParts-suppliercan
cooperateefficientlyintheSupplyChainasamemberofthemanagementsystem.
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Table2 Thetime-orderedimprovementofthetechnologicalmatchbetweentheAssemblerandParts-
supplierisshown.Thetechnologicalmatchisimprovedstepbystepinthetransfersoftechnol-
ogy,EquipmentDevelopment,ProductionTechnology,ProductionManagementandInforma-
tionTechnologythroughthephasetransitionsfromPhase1toPhase5.

Phases Enterprises Equipment
Development

Production
Technology

Production
Management

Information
Technology

Phase1 S
A

×
○

×
○

×
○

×
○

Phase2 S
A

○
○

×
○

×
○

×
○

Phase3 S
A

○
○

○
○

×
○

×
○

Phase4 S
A

○
○

○
○

○
○

×
○

Phase5 S
A

○
○

○
○

○
○

○
○



3.ConstructionofaHomogeneousManagementSystemof
aSupplyChain

Generally,assemblerenterpriseshavetheresponsibilityforthegoodqualityproduction
ofproducts.Ifanassemblerenterpriseproducessubstandardproducts,theyhavetotraceback
theoriginofthemistakes.Theassembler,applyingtheirknowledgeinremovingthefailure,
makesatechnologytransfertotheunskilledparts-supplier.Inthisway,technologytransfer
flowsfromanassemblertowardtheupperstreamofaSupplyChain［3］.

Everyenterprisehasitsowncorporatemanagementphilosophyandproductionmanage-
ment.Bymeansoftechnologytransfer,theassemblerenterprisepursuestheconstructionof
ahomogeneousmanagementsystemfortheSupplyChain.Inthisway,themanagement
systemoftheSupplyChaingetscharacterizedbythecorporatemanagementphilosophyofthe
assemblerenterprise.Typicalexamplesofhomogeneousmanagementsystemsareseeninthe
SupplyChainsofToyotaandPanasonic.ThegroupenterprisesintheSupplyChainofthese
assemblerenterprisesworshipthecorporatemanagementphilosophyestablishedbythefoun-
dersoftheassemblerenterprises.

4.ConcludingRemarks

ByinterviewingJapaneseenterprisesexpandingtheirbusinesstoChina,ithasbeen
foundthattechnologytransferismainlyperformedbyassemblerenterprisestowardtheupper
streamofaSupplyChain.Theassemblerenterprisesaimtoconstructahomogeneousman-
agementsystemwhichisfoundedontheircorporatemanagementphilosophy.Theauthors
willextendinterviewstootherassemblerenterprisesandfurthercompiledataonthetech-
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nologicalmatchingbetweenassemblerandparts-supplierwhichcanbeimprovedbytechnol-
ogytransfer.Theresultofmorequantitativeanalysisonthissubjectwillbereportedin
anothercontext.
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