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Thispaperdiscussedtechnologytransferintheautomobileindustry

withspecialreferencetoPROTON(PerusahaanOtomobilNasionalBerhad)

thenationalcarproducerinMalaysiaanditsvendors.Itexaminedwhat

kindoftechnologywastransferredthroughwhichchannels.Inthereal

world,theprocessoftechnologytransferisrathercomplicatedsothatsim-

pleclassi五cationoftechnologyandtechnologytransferchannelsdescribedin

the丘rstsectionwillhelptoclarify technologytransferintheautomobilein-

dustry.Intraandinter一五rmtechnologytransfer,togetherwithotherfactors

thatpromotedtechnologytransfer,areexaminedintheremainingsections.

Classi五Cationofvendorsbytheirnaturecontributedtoanalyzeandev-

aluateinter-armtechnologytransferbyPROTON

1.TechnoIogyTransfer-AFrameworkfortheAnalysls-

Technologycanbede五nedinmanywaysdependingonthefocusand

thepurposeoftheresearch.Itisbeyondthescopeofthispapertoconduct

*TheintensiveinterviewsandresearchofPROTONanditsvendorswerecon-
ductedfromJulytoDecemberin1993.Theauthordeeplyappreciatesthehelpof
allthemanagersandengineersofPROTONandmorethan70vendorsfortheir
kindcooperationwiththisstudy.
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athoroughsurveyofthede丘nitionoftechnology.Weonlyattempttode-

scribetheconceptualframeworknecessaryfortheanalysisinthefollowing

sections.

Ⅰnthebroadestsense,technologyisde五medasallskills,knowledgeand

proceduresrequiredformaking,usinganddoingusefulthings.Technology

inthisde五nitioninCludesnotonlythehardwareofproductionbutalsothe

software,whichiscomprisedofmanagerial,marketing,andotherbusiness

relatedskills.A narrowermeaningoftechnologyistechnicalinformation

containedinpatentsortechnicalknOwledgecommunicableinwrittenform.1

Inthispaper,Wefocusmoreonproductionandproductionrelatedtechno10-

gyfoundontheshopfloorssothattechnologyisde丘nedasknowledge,tech-

nique,andskillsnecessaryforproductionandproductionrelatedactivities.

Thismainlyreferstooperationtechnologyinproduction,qualitycontrol,and

productionmanagement.Thesimplestwayoftransferisthemovementof

technologyfrom oneplacetoanother,or血･om oneorganizationtoanother.

Technologytransferiscompletedwhentheadoptedtechnologyismastered

bytherecipients.

Inordertopreparefortheanalysisinthispaper,itisusefultoclassify

technologyintotwomaincategories.Theseareproductiontechnologyand

processinnovationtechnology.Theformerisessentialforproducinggoods

andthelatteriscomprisedofdevicesthatimproveproductivity,quality

and/orreducecost,whichcanbefoundontheshop且oorsandaccumulated

1Thedefinitionoftechnologyandtechnologytransferisdifferentfrompersonto
person.EdwardK.Y.Chen,forinstance,brieflyreviewedtechnologytransferto
developingcountriesbyMNCs.Itwillhelptounderstandtheconceptoftechno1-
0gytransfer.SeeChenEdwardK.Y.,"Introduction:TransnationalCorporations
andTechnologyTransfertoDevelopingCountries,"inEdwardK.Y.Chen,ed.,
TransnaiionnalCoゆOrationsandTechnologyTransfertoDevelopingCountries,
(UnitedNationsLibraryonTransnationalCorporationsVolume18),Routledge,
LondonandNewYork,1994.
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Figure1.Technologyclassification

ontheformer(SeeFigure1).Thetechnology,whetherproductionorprocess

innovation,usedformanufacturingisdifferentfromproducttoproductand

itchangesovertime.Moreover,itisnotalwayseasytodistinguishbetween

thetwo typesoftechnology.Thissimple classi丘cation oftechnology,

however,Willhelptounderstandthetechnologytransferprocessinthe

automobileindustryinMalaysia.2Weassumethattransferprocessofpro-

ducdonandprocessinnovationtechnologywillincludeintroducingandim-

provingfunctions.tngeneral,technologyisintroducedandadoptedbythe

recipients.Technology,however,shouldbeupgradedcontinuouslytokeep

upwiththetechnologicalchangesortoimprovetheproductivityandqual-

ityoftheproducts.Thisimprovingfunctionshouldalsoberecognizedas

technologytransferifrecipientscannotcultivateitbythemselvesandde-

2prof.Asamumareferredtothetwotypeofskill,namelybasicandrelationspeci一
五cskill,whichcouldbeobservedamongthevendorsintheautomobileandelec-
tronicsindustriesinJapan.SeeAsamumaBanri,''Manufacturer-SupplierRe-
lationshipsinJapanandtheConceptofRelationSpecificSkill:'Journalofthe
JapaneseandZntemaiionalEconomies,Vol.3,No.1,March1989.
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pendonotherorganizations.

Whateverthede丘nitionoftechnologytransfer,itisobservedwhere

thereisatechnologicalgapbetweenorganizations.Thepossibleformsof

technologytransferbetweenorganizationsweresummarizedintotencate-

goriesbyBuckley.Theyare,(1)wholly-ownedforeignsubsidiaries;(2)joint

ventures;(3)foreignminorityholdings;(4)"fading-out"agreements;(5)licens-

ing;(6)franchising;(7)managementcontract;(8)''turnkeyventures";(9)con-

tractualjointventures;and(10)internationalsubcontracting.3

Thisclassi丘Cationwillhelptocategorizetechnologytransferintotwo

majorsegments,intra一五rm andinter-丘rm,basedonthenatureoforganiza-

tionalrelationshipsorequityparticipation.Intra一丘rmtechnologytransferis

moreoftendiscussedinlinewithforeigndirectinvestment(FDI)bymultina-

tionalcorporations(MNCs).ThroughFDI,MNCstransfermanagementre-

sources,includingtechnology,whichissometimesindivisiblefrom other

managementresources,totheirsubsidiaries.

A 五rm withmoreadvancedtechnologywillmaintainamoreadvan-

tageouspositionorbemorecompetitiveinthemarket.Thosewhopreferto

keepacompetitiveedgewillmakeuseoftheirtechnologywithinorganiza-

tionssothattechnologywillbetransferredonlyinsideoftheorganizations.

Intra一五rm technologytransferwouldbepromotedbyparent丘rms,which

aremoreeagertotransfertechnologytotheirwhollyownedsubsidiaries.

Managersandengineers血･omparent五rmsplayimportantrolesintransfer-

ingit.Technologytransfertothewhollyownedsubsidiariescanbeex-

plainedbytheinternalizationtheory,whichshowsusthatin animperfect

market,五rmsprefertomakeuseoforganizationsratherthanthemarket.

3seeBuckleyP.∫.,"NewFormsoflnternationalIndustrialCO-operation,"inP.∫.
BuckleyandM.Casson,TheEconomicTheoryoftheMultinationalEnterprise,
Macmillan,London,1985,p.51.
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Transactionoftechnologyinamarketwillfacemoredifficultiesthantangi-

blegoods.Purchasersgenerallyunderestimatethevalueoftechnologyand

onceitisshowntothemtoevaluate,itisnotworthpayingforitanymore.

Ontheotherhand,technologyseuerswantittobesoldatapricewhichwill

makeupforthecostspentondevelopingit.Itseemsverydifficulttofinda

pricewhichwillreconcilebothsidesinthemarket.Furthermore,thetrans-

actioncostwithintheorganizationwillbemuchlowerthanthatspentinthe

market.4

Intra一五rm technologytransfertojointventureprojectscanbedivided

intotwotypes.Oneisfわundinthecaseofmajorityownedsubsidiariesand

theotherisseeninminorityownedones.Thefわrmerwillnotcauseserious

problemsforparentfirmsasitispossibleforthem tocontroltheirsub-

sidiariesbybeingthemajorityshareholders.Technologywillbetransferred

throughfactorymanagersandotherengineerssent血･om parent丘rmsto

theirsubsidiariesinthedailyoperation.Inthecaseoftechnologytransferto

minorityownedsubsidiaries,however,itwillbemorecomplicated.Theatti-

tudeandthetechnologiCalcapabilityofthepartnerswillaffectthetechnolo-

gytransferprocesses.Ingeneral,unlessparent.五rmscancontrolthesub-

sidiaries,theywillnotbeveryeagertotransfertheirtechnologytominority

ownedsubsidiaries.

Inthecasesofjointventureswithforeign丘rms,equitysharecomposi-

tiondoesnotalwaysre丑ectthecontrollingpoweroftheforeigners.Thehost

countrygovernmentmayrestricttheforelgnequitysharestoencouragethe

participationoflocalshareholders.Theautomobileindustry,whichisatypic-

4Forfurtherunderstandingofinternalizationtheory,see,forinstance,Raguman
AlanM.,InsidetheMultinationalsIEconomicsofInternalMarkets,CroomHelm,

London,1981,BuckleyP.J.AndM.Casson,TheFutureoftheMultinationalEn-
terPrise,Macmillan,London,1976.
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alimportsubstitutingoneindevelopingcountriesisgenerallysubjecttothis

policy.

Inter一五rmtechnologytransferwillbeobservedamonginependentorga-

nizationsor,inotherwords,among五rmswithoutequityparticipationwith

eachother.Wecanassumetwopossiblewaysthroughwhichtechnology

willbetransferred.Firstly,undercontractbasis,technologywillbetransfer-

red.Hereagain,becauseoftheimperfecttechnologymarket,itisquitediffi-

cultforthe五rmstopricethetechnologyconcerned.Astheycannotuse

organizationsinsteadofthemarket,itmaycauseprlClngproblems.Ⅰfthe

agentthatcanevaluatethetechnologyconcernedactsasago-between,it

maylessentheseproblems.Thesecondchannelwillbefわundbetween

assemblersandtheirvendorsorsubcontractors.Assemblersneedreliable

partsandcomponentsforproducingfinalgoods.Ifsomevendorscannotfu1-

丘llminimumqualityrequirementofpartsandcomponents,technicalsupport

willbedirectedtowardsthem.Inthatcase,sometechnologywouldbetrans-

ferredtothesuppliersnotundercontractbutsometimesattheassemblers'

cost.Thiskindoftechnologytransfercanbeobservedinthedeveloping

countries,wheresupportingindustriesarenot血llydeveloped.

Bothintraandinter一五rmtechnologytransferwillincludechannels血･om

foreigntoiocalfirmsandwithinlocalfirms.Thepossibletechnologytransfer

patternsaresummarizedinTable1,basedontheclassi丘cationofchannels,

formofcooperation,technologyandfunctions.

Ⅱweapplytheabove一mentionedtechnologytransfermodeltotheauto-

mobileindustryinMalaysia,particularlytoPROTONanditsvendors,intra-

firm technologytransferisfoundbetweenMitsubishiMotorsCorporation

(MMC)andPROTON,PROTON anditssubsidiaries,andamongforeign

parent丘rmsandtheirMalaysiansubsidiaries.Theinter一五rm technology

transferisobservedbetweenPROTONanditsvendors,andfrom foreign
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Table1.TechnologyTransferFramework

Channels FormsofCooperation Technology Function

Ⅰntra-Firm EquityParticipation (a)Production(b)Process (i)Ⅰntroduction(ii)ⅠmproVement

Foreign-LocalLocal-Local (1)FDⅠ(Subsidiaries)WhollyForeignOwnedMajorityForeignOwnedMinorityForeignOwned(2)LocalSubsidiaries ⅠnnoVation

Ⅰnter-Firm Contract/Non-Contract (a)Production (i)ⅠntroductionForeign-Local (1)Licensing

1icenserstoMalaysian五rms.Mostoftheforeign五rmsarethoseinde-

velopedcountriessuchasJapan,USA,andGermany.Classi五Cationofpro-

ductionandprocessinnovationtechnologywillbemoremeaning血1when

wediscusstechnologytransfer血･om PROTONtoitssubsidiariesandven-

dors.Inthecaseoftechnologytransfertovendors,productiontechnologyis

oneareawherePROTONcannotalwayslookafterandprocessinnovation

technologyisonearea,whichgivesmoreroomforPROTONtocooperate.

Muchresearchhasalreadybeenconductedonintra一五rm technology

transferbyMNCs.Intra-firmtechnologytransferfromMMCtoPROTONis

anecessaryconditionforfurtherintraandinter-firmtechnologytransferby

PROTON.From theviewpointofdevelopmentoftheautomobileindustry

asawhole,notonlyintra-firmbutalsointer-firmtechnologytransfershould

beemphasized.

2,PROTONandlntra-FirmTechnologyTransfer

lntra一五rm technologytransferfrom MMCtoPROTONandfromPRO-
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TONtoitssubsidiarieswillbeexaminedinthissection.Beforeexamining

intra一五rm technologytransfer,webrie且yreview thehistoryandroleof

PROTON.5

Themaingoalsofthenationalcarprojectwere(1)developmentofthe

automobileindustryincludingsupportingindustry,throughacquisitionand

improvementoftechnologyandskills,(2)enhancementofBumiputera6parti-

cipationintoautomobileindustry.Togetherwiththesegoals,PROTONwas

expectedtobeamodelcaseofproducingtrainedBumiputeraengineers.

PROTONwasestablishedinMay1983toachievethesegoalsasajointven-

tureofHeavyindustryCorporationofMalaysia(HICOM),MitsubishiMotors

Corporation(MMC)andMitsubishiCorporation(MC)toproducenational

cars.HICOM,apubliccompanyestablishedin 1980topromoteheavy

industries,7acquired70% oftheequityandbothMMCandMCreceived

15% oftheequity.InSeptember1985,commercialproductionstartedand

PROTONwaslistedontheKualaLumpurStockExchange(KLSE)in1992.8

BeforeembarkingonthenationalCarproject,theautomobileindustryin

5MainreferencesonPROTONandautomobileindustryinMalaysiaareasfol-
lows;CheePengLim,''TheMalaysianCarIndustryattheCrossroads:Timeto
ChangeGear?:TinLimLinLean&CheePengLimeds.,TheMalaysianEconomy
atTheCrossroadsIPolicyAdjustmentorStructuralTransformation,Malaysian
EconomicAssociation,KualaLumpur,1984.CheePengLim,''TheProtonSaga-
NoReverseGear!TheEconomicBurdenofMalaysia'sCarProject,''inJomoK.S.
ed.,TheSunAlsoSetsLessonsin'LookingEast',Insan,KualaLumpur,1985.
DonerRichard,DrivingaBwgainIAutomobileZndusirializaiionandJapanese
FirmsinSoutheastAsia,UniversityofCaliforniaPress,BerkleyandLosAngels,
1991.Jayasankaran,S.,"Made-in-Malaysia:TheProtonProject,''inJomoK.S.ed.,
ZndustrialisingMalaysiaIPolicy,Performance,Prospects,Routledge,London,1993.
JomoK.S.,''TheProtonSaga MalaysianCar,MitsubishiGain,"MachadoKit.G.,
''ProtonandMalaysia'sMotorVehicleIndustry Nationalindustrialpoliciesand
Japaneseregionalproductionstrategies,''bothinJomoK.S.ed.,JapanandMalay-
sianDevelopmentZntheShadouJoftheRisingSun,Routledge,London,1994.

6BumiputerasaretheindigenousMalaypeople.
7HICOMwasprivatizedin1994.
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Malaysiawascharacterizedbytoughcompetitionbymany completely

knockeddown(CKD)plants,allofwhichwerejointventureswithMNCs

withquitelimitedparticipationofBumiputeras.A smalldomesticmarket

madeitimpossibleforalltheplantstobene丘tfrom aneconomyofscale.

Eventhelargestpassengercarproducer,TanChongMotors9producedonly

about23,000carsperyearintheearly1980S.ToomanyCKDplantsandlow

productivitywerepointedoutintheLongandMedium Term Industrial

MasterPlan(IMP).10PROTONwasestablishedinordertorestructurethe

automobileindustry,whichwasalsoexpectedtobeastrategicindustry

underthesecondstageoftheimportsubstitutingindustrializationinthe

early1980S.Somescholars,however,pointedoutthatthenationalcarpro-

jectwouldnotbelargeenoughtoenjoyscalemeritandtheyworriedthat

layofEsinexistingplantswouldcauseunemploymentproblems.llsince

1985,PROTONincreaseditsmarketshareasseeninFigure2,andtooka

majorityshareofmorethan700/ointhepassengercarmarket,forcingother

plantstochangetheirstrategiesdrastically.

TechnologytransferbyMMCwasanecessaryconditionforPROTON,

the五rstintegratedcarassemblerinMalaysia.Itwasalsoexpectedtobea

8pROTON･sequitysharecompositioninMarch1995wasasfollows;
HICOMHoldingsBerhad27.5%
HazanahHoldingsBerhad17.5%
MitsubishiCorporation8.6%
MitsubishiMotorsCorporation8.6%
GovernmentAgencies9.5%
OtherLocalandForeignlnvestors28.3%

9NissanownstheminorityequityshareofTanChongMotors.
10MIDA/UNIDO,Medium andLongTermIndustrialMasterPlanMalaysia1986-

1995,VolumeIIPart9TransportEquipmentIndustry,MIDA,KualaLumpur,
1985,pp.13-16.

llcheePengLim(1985),oP.cit.,pp.387-401.
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Figure2.ProductionVolumeandMarketShareofPROTON

Unitst'000)

Source:PROTONCorporatePro丘le

successfulmodeloftechnologytransferfrom JapantoMalaysia.Japanese

armshavebeengenerallycriticizedthattheyarereluctanttotransfertheir

technologytodevelopingcountries.UnlikeotherJapanesejointventures,

MMChadtobemorecooperativetotransfertechnologytoPROTONbe-

causeofthenatureofthenationalcarproject.Besidesthe丘nancialand

technicalsupport,MMCprovidedassistancewithconstructionofthefactory,

Supplyoftheequipmentandknockdownpartsandcomponents.

Intra一五rm technologytransferfrom MMCtoPROTONwasidenti丘ed

fromforeigntolocaljointventurewithminorityequitysharesheldbyfore-
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ignersbasedontheclassi丘cationinTable1.Irrespectiveofthelimitedequi-

typarticipation,MMCmademuche放)rttointroduceandimprovebothpro-

ductionandprocessinnovationtechnologyforproducingpassengercars

continuously.JustaftertheestablishmentofPROTON,inJuly1983,12plant

engineersweresenttotheMMCMizushimaplantinOkayamaPrefecture,

Japanfortraining.Sincethen323engineersandotherstaffweresentto

Japanby1986.12Almostalltheengineersdidnothaveworkexperiencein

theautomobileindustrybefore,thustheywerenotfamiliarwithtechnology

necessaryforproducingpassengercars.ⅠntheMizushimaplant,atraining

centerforthePROTONprojectwassetuptoprovidesufficienttrainingfor

engineersandotherstafffrom PROTON.Thecenterpreparednecessary

materialsandEnglishmanualsfortraining.MMChadapolicythatthecon-

tinuoustrainingshouldbeprovidednotbyJapanesestaffbutbyMalaysians.

ThereforethosetrainedinJapanwereexpectedtobecomethetutorsto

transfertotheirsuccessorsskimsandknowledgeacquiredinJapan.13

MMCandMC,ontheotherhand,selected26en由neers,techniciansand

managers,whoweresenttoMalaysiain1984topreparefortheproduction

ofthenationalcarPROTONSaga.Whenthe丘rstSagarolledoutfromthe

PROTONplantlocatedinShahAlam,nearthecapitalcityofKualaLumpur,

inAugust1985,about100JapaneseengineersandotherstafEwereworking

intheplant.ThenumberofJapaneseengineersandmanagersintheShah

Alamplantdecreasedto26in1995.ThemainroleofJapaneseengineerson

theshop丑ooristoadviseabouttechnicalmatterstoMalaysianengineers.

ThroughdailycommunicationsbetweenMalaysianandJapaneseengineers,

12shiodeHirokazu,JapaneseInvestmentinSoutheastAsia ThreeMalaysianCase
Studies,CenterfortheProgressofPeople,HongKong,1989,p.31.

13NishiharaTakashi,"NationalCarProjectProtonSagaHasshin,"(Startingof
NationalCarProjectProtonSaga),JACTfM Kaihou(JACTIM Bulletin)No.9,
1985,p.29.
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technologytransferhasbeenpromoted.14

PROTONhasbeensendingtheirstafftoMMCinJapanfortraining.

ContinuoustraininginJapanwasinevitablefわrintroducingnew models,

Wira(inMarch1993),Perdana,amiddleclasscar(inJanuary1995)and

buildingnewplants,aswell.AssemblingofenginesstartedinJune1989,fol-

lowedbybuildinganewengineandtransmissionfactoryintheShahAlam

plantinDecember1990.AnR&DcenterwasestablishedinMarch1993,to

reinforcedesigncapability.PROTONstartedconstructionofacastingplant

inDecember1992inGlenmarieHICOM IndustrialEstate,nearShahAlam,

atacostof260millionrinngit(Malaysiandollar),andcommercialproduction

startedinApril1994.1neachstageoftheintroductionofthenewplantand

otherfacilities,MMC'stechnicalsupportcontributedtostrengthenthetech-

nicalbasesofPROTON.Thus,continuousintroductionandimprovementof

technologyhasbeencarriedout.

Exceptforthetechnologynecessaryforcarproduction,in-housepro-

ductionofpartsandcomponentspromotedtransferoftechnologyforpro-

ducingtheseitems.Thein-houseproductionratioofpartsandcomponents

inJapanesecarassemblershasbeenratherlow.OwingtotheveryefBcient

subcontracdngsysteminJapan,MMCandothercarassemblersrelygreatly

onthesubcontractorsfortheirpartsandcomponentssupplys.Assemblers

mainlyconcentrateonproducingthecrucialpartsandcomponentssuchas

enginesandtransmissions.Nonetheless,asapurchaser,itisnecessaryfわr

MMCtoevaluatethequalityofthepartsandcomponentssuppliedbyven-

14"primeMinisterMahathircriticizedMMCforbeingslowintranferringtechno10-
gytoPROTONandsaidthatMalaysiamightsourceknowledgefrOmmanufac-
turersotherthantheJapanesepartners".MachadoKit.G.(1994),oP.cit.,pp.308.In
September1995,PROTONconcludedanagreementwithCitroentomanufacture
modi丘edmodelofCitroen.ItsuggeststhatPROTONobtainedanewchannelof
technologytransfer.
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Table2.LocalizationbyPROTON

(]n-houseProductionofComponents)
Year No.ofItems

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

Total

176

47

14

108

174

5

4

-269

135

394

Source:PROTONCorporateProfile

Note:In1992,stampedpartstransferredtoPHN

dors.In the development

stage ofthe new models,

MMCanditsvendorscooper-

atetopreparenewpartsand

components,which enables

MMCtocatchupwithbasic

productiontechnologytopro-

ducethem.MoreoverMMC

usedtoproducesomeparts

andcomponentsinitsplants

in the pastand thusthis

technology hasbeen main-

tained by the engineers.

MMC was encouraged to

transferbasicproductiontechnologytoproducecertainpartsandcom-

ponentstoacceleratelocalizationattainment.Table2Showsthein-house

localizationachievement,indicatingthenumberofproductsproducedby

PROTON.From thetable,itwasobservedthatin1985,whenPROTON

startedcommercialproduction,aswellasin1988,1989,and1993,in-house

productionwasenhancedtopromotelocalizationofthematerials.

InOctober1990,PROTON(with35% equityshares)setupitsassociate

company,PHNsdn.bhd.,asajointventurewithHICOM (42.5% ofequity),

NagoyaOakIndustries(20%)lestablishedby25MMCsvendorsassociation

(Kashiwa-kai)membercompaniesinNagoyaiandMC(2.5%)sothatproduc-

tionof269items,mainlystampedparts,weretakenoverbyPHNin1992,

whenitstartedcommercialproduction.TheparticipadonofNagoyaOakIn-

dustrieswithPHNsuggeststhatMMCvendorshavebeenplayingimpor-

tantrolesinproducingpartsandcomponents.Bothbasicproductiontechnol-
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ogyandprocessinnovationtechnologywouldbetransferredfromPROTON

toPENandfurthertechnologywouldbetransferredfromNagoyaOakIn-

dustriestoPEN toreinfわrcethetechnologytransferredfrom PROTON.

EachMMCvendor,ontheotherhand,couldreducetherisktoestablishits

ownjointventurebybeingashareholderofNagoyaOakIndustries.Even

thoughNagoyaOaklndustrieshasbeenaminorityshareholder,asitwasa

jointventurewithPROTONandHICOM,itwasNagoyaOakIndustriesthat

wasexpectedtotakecareoftechnologicalmatters.

WhenPHNwasfoundedthreemanagersmovedtoPHNfromPROTON

totransfernotonlytechnologybutalsoothermanagementresources.In-

cludingthesemanagers,alltogether40ex-PROTONstaffwereworkingfor

PHNin1993.PROTON'ssupportwasreportedasveryhelphltoimprove

productivityandqualityoftheproducts.Intilepast,PHNsentengineersto

PROTONforonthejobtrainingandengineersarestillsenttoPHNfrom

PROTON,PHNhasbeenproducingthesameproductsthathadbeenpro-

ducedbyPROTONandmostofthetechnologywastransferredbyPRO-

TON.Besidestheintroductionofbasicproductionandprocessinnovation

technologyfromPROTON,furtherintroductionandimprovementoftechnol-

ogybyNagoyaOaklndustrieswasalsoobserved.PHNengineershavebeen

senttoNagoyafortraining.EngineersfromNagoyawerealsoworkingfor

PHNtotakecareoftechnicalmatters.

Alltheprocessesofintra一五rmtechnologytransferrelatedPROTONare

summarizedinFigure3.MMCtransferredbothproductionandprocessin-

novationtechnologytoPROTON.PROTON,ontheotherhand,transferred

technologyofproducingstampedpartsbyassigningtheproductiontoPHN.

ParticipationofNagoyaOakIndustriescontributedtotechnologytransferto

PHN.InJuly1995,thetechnicalassistanceagreementbetweenPHNand

NagoyaOaklndustriesexpiredandPROTONtookoverNagoyaOak'srole
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Figure3.1ntra-FirmTechnologyTransferotPROTON

Note:- :Intra-FirmTechnologyTransfer
(a):ProductionTechnology
(b):ProcessInnovationTechnology

oftechnologytransfertoPHN,whichsuggeststheaccumulationoftechnolo-

gybasesinPROTON.

3.Inter-Firm TechnologyTransferbyPROTON

OneofthemainpurposesofestablishingPROTONwastocultivatesup-

portingindustrieswhichwereinevitableforenhancingindustrialbases.In

the1960sand1970S,inspiteofthehighgrowthrateofthemanufacturing

sector,thelowlocalcontentratiowasobservedexceptintheresource-based

industriessuchasrubber,wood,andfわod.TheparticipationofBumiputeras

inthemanufacturingsectorwasratherlimitedbothintermsofequity

sharesandlabourforce,especiallyspecialistssuchasengineers.

Theautomobileindustryneedsalotofsupportingindustries,which

madeitoneofthemostsuitableindustriesfordevelopinglocalvendors.It
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Table3.LocalVendors and LocalizationofCompone n ts
Year

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

Total

No.ofVendors
17

16

7

6

21

iFJ

21

7

19

9

4

138

Localized 二tems

52

50

59

19

190

110

159

131 (+269)

1,439

532

66

3,076

Source:PRO TONCorporatePro五le
Note:Localiz editemsin1992includesthose tran sferred toPHN

wasestimatedthat20,000to30,000partsandcomponentswouldbeneces-

sarytoproduceacar.PROTON,anationalcarproducer,wasexpectedtoin-

creaseitsvendorstoachievethelocalizationtargetforpartsandcom-

ponents.Table3Showsthenumberofvendorsandthelocalizationofparts

andcomponents.A steadyincreaseinthenumberofvendorscanbe

observed,ontheotherhand,itemssuppliedbylocalvendorsincreaseddras-

ticallyafter1989.DatashownbothinTable2and3revealedthatuntil1988,

thelocalization e放)rtconcentrated moreon in-houseproduction.The

tremendousincreaseoflocalpartsandcomponentsin1993wasattributable

totheintroductionofthenewmodelPROTONWira.Existingvendorscould

supplyadditionalpartsandcomponentssimilartothepreviousmodels.

Theyear1988wasanepochmakingyearforPROTON.A new

Japanesemanagingdirectorsentfrom MMCencouragedtheenhancement

ofthelocalcontentratio.Localizationwasalsopromotedbytheappreciation

ofyen.ThestrongyenafterthePlazaAgreementin1985pushedupthe
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productioncostofPROTONcarssincemajorpartsandcomponentshad

beenimportedfrom Japan.ItwasnecessaryforPROTONtodecreaseim-

portsfromJapantoreducetheproductioncost.ExportstotheUnitedKing-

dom (UK)wastheotherfactorwhichencouragedthelocalizationofparts

andcomponents.Thegeneralizedsystemofpreference(GSP)intheUKre-

quiredatleast60%localcontentratio.Forthispurpose,somefbreign五rms

inMalaysiawereappointedasnewvendors_Forfurtherlocalizationofparts

andcomponentssomemeasureswhichwillbereferredlaterwereintro-

ducedtoprepareforPROTONSagalswara,thesecondmodelofPROTON

Saga.Italsocontributedtoenhancethelocalcontentofthenew model,

PROTONWira.

Inter一点rm technologytransferbyPROTONshouldbeunderstoodasa

partofthetotalvendordevelopmentsystem.Theprocurementandvendor

development(P∀D)ofBceofPROTONisinchargeofvendordevelopment

withassistancefrom otherdepartments.PROTON'Svendordevelopment

processcanbesummarizedasfわllows;15

(1)identificationofparts,

(2)identiBcationofvendors,

(3)selectionofvendors,

(4)ongoingassistance,and

(5日ongtermobjective.

Technologytransfertovendorsandothersupportingeffortscanbe

foundinstages(4)and(5),inwhichsomemeasureswerepreparedtoassist

vendors.Themostimportantmeasurestoimprovethetechnicalabilityof

thevendorswouldbeinter一五rm technologytransferbysendingengineers

15Ab.RahimHusain,''ProductivityImprovementProgrammeforProtonVendors,･･
paperpresentedintheNationalProductivityCenterSeminar,on18May,1993,
p.13.
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from PROTON.Itwaslocaltolocalinter一五rm technologytransfer,neither

equityparticipationnorcontractbutthroughsubcontracting.Thisdirect

supportandtransferredtechnologywasmainlyprocessinnovationtechnolo-

gyanditseemedmoree放)rtwasmadetoimproveit.Ontheotherhand,

transferofproductiontechnologywaspromotedmainlythroughmatchmak-

ing,whichistheotherformofinter一五rmtechnologytransferreferredinthe

nextsection.TechnicalassistancearrangementsbetweenPROTONvendors

andfbreign五rms,mostlyMMCvendorswouldbethetypicalcasesofmatch

making.Exceptfordirectinter一五rm technologytransferbysendingen-

gineers,Weobservedotherfactorswhichcontributedtopromoteinter-firm

technologytransfer,forinstancePROTONcomponentscheme(PCS),single

sourcing,PROTON vendors'association(PersatuanPembekalPROTON:

PPP)andex-PROTONstaff.Theyarereferredtoinsection5.

Thedirectinter一五rmtechnologytransferbysendingengineerstoVen-

dorswasthemostcrucialtechnicalassistancebyPROTON.Since1988,

whenPROTONbegantoemphasizemorelocalizationandprepareforthe

newmodel,PROTONWira,itintroducedsomemeasurestoimproveven-

dors'technicalability,especiallythoseofnewBumiputeravendors.Sending

engineershasbeenthemostimportantandeffectivemeasureforsupporting

vendors,mostofwhicharelocatedintheKelangValley,neartheShah

Alamplantf♭rthejustintimesystememployedbyPROTON.Quality,cost,

delivery(QCD)audithasbeenconductedbyengineersfrom PROTONon

theshop皿oorineachvendorsinceMarch1992.Theyencouragedvendors

toimprovethequalityoftheirproductsthrough女)cusingonlayoutofthe

factories,equipmentandprocess,processcontrol,productionplanningand

control,andmanpowerutilization.Inthecourseofachievingthis,efficient

delivery,reductioncost,shorterlead-times,andbettermanagementofinven-

torieswereexpectedtobeachieved.Theseactivitieswererealizedbasedon
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theformer2S iSeiri,Seiton(arrangement)iand3M IMuri(excess),Mura

(irregularity),Muda(wastefulness)Iactivities.

NotonlytheP∀DofBcebutalsootherdepartmentssuchasqualitycon-

trol,productionplanning& control,engineering,andR&Dparticipatedin

QCDactivities.ExceptfortheannualQCDaudit,tenQCDteams,eachof

whichwascomprisedof丘veengineersandoneJapaneseadvisor,visited

vendorstoinvestigatecurrentconditionsofQCDoftheirproducts.ⅡQCD

teamsfわundsomeproblemsamongvendors,theywouldbesolvedwiththe

cooperationofPROTON.Throughthisprocess,itbecamepossiblefわrven-

dorstolearnhowtosolveproductionrelatedproblems.

ThePVDofficeintroducedanotheractivitythatwascalled4M,namely,

Manpower,Material,MachineandMethod.Thesefわurelementscomprise

thebasisformassproduction.InSeptember1992,PROTON startedto

assessthese4M elementsinthevendors.Eventhoughtwenty4M teams,

eachofwhichwascomprisedof丘)urto五veengineersincludingone

Japaneseadvisor,weresenttoonetofourvendorsinthedevelopmentstage

ofPROTONWira(September1992-March1993),the4M conceptstillexists

andisusedtoassesseachitem ofQCD.Recently,PROTONismorecon-

sciousaboutreducingthecostofpartsandcomponents.Targetcost

achievement(TCA)wasintroducedinMarch1993toinspirevendorstore-

duceproductioncosts.16

Sendingengineerscontributedtoimprovethetechnicallevelsofthe

vendorsandtopromotemutualcommunication.Theirtechnicalassistance,

164MassessmentwasalreadycompletedinMarch1993.QCD,however,continued
atthetimewevisitedvendorsinthelatterhalfof1993.Otherprogrammessuch
asPPCM (ProductionPreparationCon五rmationMeeting),PPCQ (Production
QualityConfirmationMeeting)werealsointroducedtoimproveproductivityof
vendorsbefわrestartingmassproductionofWira.
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ofcourse,concentratedmoreonimprovingprocessinnovationtechnology.

Thevendorsweredividedintoわuror五vegroupsbasedonthenatureof

theirproductssuchasplastic,stamping,machining,andelectricalparts.

PROTON,acarassembler,doesnotalwayshaveenoughproductiontechnol-

ogynecessaryforproducingspeci丘cpartsandcomponents.However,pro一

ccssinnovationtechnologycouldbetransferredbyPROTONsinceMMC

hadexperienceinimprovingtheproductionprocessofvendorsbycooperat-

ingwithitsvendorsinJapanandsuchexperienceenabledJapaneseen-

gineerstoinstructPROTONengineersonhowtoupgradetheproduction

processofthepartsandcomponentssuppliedbyvendors.Furthermore,as

apurchaserofpartsandcomponents,itisnecessaryfわrPROTONtohave

minimumknowledgeofproducingthemandstrictinspectionofquality,cost

anddeliverywasconducted血･om thepurchaser'Sview point.Itwasex-

pectedthatsuchknowledge,tosomeextent,helpeditsvendorstoupgrade

theirtechnologicalability.

Inspiteofthee放)rtsmadebyPROTON,somevendors,mainlynewly

establishedsmallandmedium industries(SMIs)Withlimitedmanagement

resources,facedproblemsinquality,cost,anddelivery.Moreeffortwas

madetosupportBumiputera五rmsasitwasoneofthemajorpurposesof

establishingPROTON.TheBumiputera丘rmssometimescoincidewiththe

above一mentionedSMIsthatfaceashortageofmanagementresources,

amongwhichtechnologyseemsthemostcrucialelement.

Classi丘cationofvendorswillhelptoanalyzewhichvendorsevaluated

PROTON'sassistanceasbene丘Cialtothem andonwhatfactorstheyput

morevalue.Wetrytoexaminetheassumptionthatthelessmanagementre-

sources,includingtechnology,werepossessedbythevendors,themore

assistancebyPROTONwouldberecognizedasbene丘Cialtothem.

Figure4Showsascatterdiagram oftheprincipalcomponentscoreof
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Figure4.TheScatterDiagramofthePrincIPalComponentScoreofPROTONVendors
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thePROTONvendors.Itwascalculated血･om theresultsoftheprincipal

componentsanalysisofthevariablessuchasbusinessexperience,paid-up

capital,employees,equitysharesheldbyBumiputeras,otherMalaysians,

andforeigners,businessexperiencewithPROTONandtheirsalesdepend-

enceonPROTON.AmongprincipalNo.1,equitysharesbyBumiputeras,

salesdependenceonPROTONwereimportantfactors.Paid-upcapital,num-

berofemployeesandequitysharesbyforeignerswererevealedtobemore

importantinprincipalNo.2(seeAppendix).Fromthefigurewecanidentify

threemajorgroups,theyarereferredtoasGroupA,BandC.17ofthe67

17TheauthortriedtoclassifyPROTONvendorsinto丘vecategoriesinhispaper
"UmbreuaConceptandProton'sVendors," presentedintheSeminaron
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丘rmsfrom whichbasicdatawereavailable,mostofthefirmsinGroupA

wouldbecharacterizedasBumiputeramajoritySMIswithshortbusiness

experienceandmostoftheirproductsweresuppliedtoPROTON.Those

ownedmainlybyotherMalaysianswithlongerbusinessexperienceanddi-

versi丘edcustomersarefわundinGroupち.ThoseinGroupCweresub-

sidiariesofMNCs,Someofwhichwereratherlargeinsize.

Theabove一mentionedclassi五cationwillcontributetoexaminewhich

groupputmorevalueonPROTOⅣstechnicalsupportsinceitseemspossi-

bletoassumethat丘rmswithlimitedmanagementresources,includingtech-

nology,tendtofallinGroupA.FirmsinGroupBwillhavemoreman-

agementresourcesthanthoseinGroupAandthoseinGroupCwillhave

themostaffluentmanagementresourcesamongthem.Wetriedtoclassify

37丘rms,whichgaveusmoreinfわrmationandansweredthequestionsabout

technologyandPROTON'stechnicalsupport,intotheabove一mentioned

threegroups.Ofthe37丘rms,15丘rmswerefoundinGroupA,12inGroup

B,and10inGroupC.

TheresultofafivepointevaluationbyeachgroupisseeninFigure5.

Mostofthequestionsaskedwererelatedtothetransferofprocessinnova-

tiontechnology.Aswasexpected,thoseinGroupAevaluatedtechnicalsup-

portbyPROTONasmostcrucial.Asisseeninthe五guretheaveragescore

forallthequestionsofGroupAwas3.97,GroupBwas3.46andGroupC

was2.73.

WewilldescribethemainresultsobservedfromFigure5.Bothfirmsin

GroupAandBevaluatedtechnicalsupportbyPROTONasawholeassuffi-

GovernanceMechanismsandTechnicalChangesinMalaysianlndustrialisation,
NationalUniversityofMalaysia,on15-16August,1995.Some丘rmsoverlapped
twoorthreecategoriessothatanewe放)rtwasmadetosimplifytheclassi丘ca-
tionitself.



TechnologyTransferintheAutomobileIndustryinMalayLsia 141

Figure5.EvaluationofPROTON'sTechnicalAssistance
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Note:ManagersandenglneerSWererequiredtochooseone血･om 丘vepossibleanswers.
Theywereverymuch(五vepoint),fairly(fourpoint),moderately(threepoint),notsomuch
(twopoint),andnotatall(onepoint).
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cient(Q.1).ThoseinGroupBonaveragerecordedaslighdyhigherscore

thanthatofGroupA.GroupAestimatedQCD(Q.4),4M (Q.5)and2S/3M

(Q.6)asmorevaluable.Amongthem2S/3M hadthehighestscore.Firmsin

GroupBalsoputahigh Ⅴalueonthem.Ontheotherhand,armsinGroupC

didnotrecognizethattheywereverybene丘cial,inparticular,4M and

2S/3M.ThesefactstypicallyindicatedthedifferenttechnologiCal levels

amongthesegroups.From Q.12toQ.20,moreconcreteelementsofPRO-

TON'stechnical assistancewereevaluated.ThescoresofGroupCwere

ratherlowagaincomparedwiththoseofGroupAandB.

GroupA五rmswithlessmanagementresources,particularlytechnology,

neededmoresupportfrom PROTON andtheyrecognizedupgradingpro-

cessinnovationtechnologythroughinter-丘rm technologytransferbyPRO-

TONcontributedtoimprovetheirtechnicalcapability.Theinterviewswith

managersofvendorsgaveevidencethatPROTON'stechnicalsupportwas

moreconcentratedonthe五rmsinGroupA.FirmsinGroupB andC

seemedmoreindependentfromPROTONwithregardtothetechnologythey

utilizethanthoseinGroupA.ThedifferentevaluationbetweenGroupBand

C,however,suggeststhat丘rmsinGroupBdonotnecessarilyhavesu凪･

Cientchannelsthroughwhichprocessinnovationtechnologywinbetransfer-

red.These丘rmscouldreceivetechnicalassistancemainlybylicensing

throughwhichmoreproductiontechnologywouldbetransferred.Sufficient

processinnovationtechnologywasnotalwaystransferredfromthelicensers

andsomepartofitshouldbecomplementedbyPROTON.Interviewswith

managersofGroupB 五rmsrevealedthefactthatproductqualityre-

quirementsbyPROTONarestricterthanothercustomers,encouragingto一

makeuseofPROTON'stechnicalsupportsuchasQCDand4M to血は11the

requirements.FirmsinGroupCthathavebeenmaintainingamoreadvan-

tageousposition,Couldreceiveanytechnicalassistanceintheformofintra-
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Figure6.MainChannelsofTechnologyTransfer

Kashiwa-kai

Note:- :Intra-FirmTechnologyTransfer,(a)ProductionTechnology

---:Inter-FirmTechnologyTransfer,(b)ProcessInnovationTechnology

firm technologytransferfrom theirparentfirms.Bothproductionandpro-

cessinnovationtechnologywouldbetransferredbythem.

UpperhalfofFigure6Showsinter一五rm technologytransferpatterns

fromPROTONtoitsvendors.Aswasalreadyexplained,processinnovation

technologywouldbetransferredfrom PROTONtomainlyGroupAandB

vendors.Wewouldliketoemphasizethatupgradingofprocessinnovation

technologythroughQCDand4M hasbeenthemaintechnicalsupportpro-

videdbyPROTON.Particularly,thestrictqualityrequirementsbyPRO-

TONmadevendorspaymoreattentiontoquality.

4.TheOtherFormsofTechnologyTransfer

Wehavealreadyinvestigatedintraandinter一五rmtechnologytransferof
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PROTONsotheremainingchannelsoftechnologytransferwillbeexamined

inthissection.Theyareinter一五rmtechnologytransferthroughthetechnical

assistancearrangementbyPROTON undermatchmakingscheme,inter一

五rm technologytransferunderotherlicensingandintra一点rm technology

transferamongforeignowned五rms(seeFigure6).Theotherpossibleway

oftechnologytransferwouldbefわundinthetrainingcoursesorganizedby

publicandprivateinstitutes.

Togetherwithsendingengineerstovendors,matchmakingprovidesa

waytoimprovevendors'technicalcapability.PROTONintroducedmatch

makinginordertotransfertechnologythatPROTONitselfcannotprovide.

PROTON mainlytransferredprocessinnovationtechnologytovendors,

especially tothose五rmsin GroupsA and B.Production technology,

however,wouldnotbetransferredsufficientlybyPROTONaloneandsome-

timesitwasimpossibleforPROTONandevenMMCtotransferit.Inthat

case,PROTON requiredthosevendorstoarrangetechnicalassistance

agreementswithsuitable五rms.IntroductionofthelicensersbyPROTON

reducedthecostforvendorstosearchforthembythemselves.Italsomini-

mizedpossiblecon且ictswithregardtothecontractsgeneramyfoundbe-

tweenlicensersandlicensees.Moreoften,MMC'svendors(Kashiwa-kai

members)inJapanwerechosenastheircollaborators.Technologytransfer

throughmatchmakingschemewouldbecategorizedintheinter-firmtech-

nologytransferfromforeigntoMalaysianfirmsunderthecontracts.Intro-

ductionofproductiontechnologyismostcrucial,however,continuoustrain-

ingwillhelptoupgradeit.

PROTON,asacarassembler,doesnotnecessarilyhaveproduction

technologythatiscrucialtoproduceparticularpartsandcomponentsand

neitherdoesMMC.Beingpurchasersofpartsandcomponents,carassemb-

lerscanpar°yrecognizetechnologyusedbytheirsupp止ers.Someproduc-
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也onprocessesofpartsandcomponentsarestillblackboxesforassemblers.

Aswasexaminedinthesecondsection,MMCreliesthiskindoftechnology

onits~VendorsanditisnottransferredsufficientlytoPROTONandthere-

forenottoPROTONvendors.

AsofSeptember1995,40technicalassistanceagreementswerecon-

cludedundermatchmakingscheme,whichalSorecognizesjointventures

andpurchaseagreementsasapartofthescheme.Table4showstheauoca-

tionofsourcecountriesandaswasexpectedJapanese五rmswerethemain

sourcesoftheagreementsandjointventures.

Table4.MatchMakingCompa nies
SourceCountry JointV enture TechnicalAssistance PurchaseAgreement

Japan 16 35 4

Germany 3

Taiwan 5 1

Korea

Australia

Others

Total

6

2

3

35

1

3
04

Source:PROTONCorporatePro五1e

Themosttypicalinter一五rm technologytransferunderthetechnical

assistanceagreementscanbedescribedasfわllows.ThelicensersinJapan

sendtheirengineerstoPROTONvendorstoinvestigatetheirtechnicallevel

andhelptointroducenewtechnologysometimesevenbygivingsuggestions

astowhatkindofmachineryandeq山pmentshouldbepurchased.They

alsoinstructthem how tooperatethesemachines.Ifthevendorsalready

havethenecessaryfacilities,englneerSfromlicenserspaymoreattentionto

improveproductivityandqualityofproducts.Japaneseengineersstayin

Malaysiaforacertainperiod,butnotthatlongsinceauthecostsarepaid

bythevendors.
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Itseemsthattechnologytransferundertheagreementsgenerallycon-

centratedmoreontransferringproductiontechnologyanditwasbene五cial

forvendorstoacquireit.Itwasalsoexpectedthatsomeprocessinnovation

technology would betransferred togetherwith production technology.

Nonetheless,technicalassistanceagreementsdidnotseemsufBcientenough

totransferprocessinnovationtechnologytovendorsmainlybecauseofthe

limitedtimeandcommunicationgapamongtheengineers血･ombothsides.

Outof70丘rmssurveyedaboutmatchmakingandothertechnical

assistanceagreements,15五rmsinGroupA,fourinGroupB,andnonein

GroupCarrangedtechnicalassistanceagreementsundermatchmaking

scheme･Technicalsupportwasmainlydirectedtowards.vendorsinGroup

A,particularlyBumiputeraSMIs.Interviewswithmanagersofthoseven-

dorsemphasizedthecontributionofmatchmakingschemetoimprovetech-

nologylevels.

Ourresearchrevealedotherchannelsthroughwhichtechnologywas

transferred.Technicalassistanceagreementsnotundermatchmaking

schemewerealsofoundamongthevendorsinalltheGroups,seven五rmsin

GroupA,teninGroupBand12inGroupC.Withintheseven丘rmsinGroup

A,four丘rmsconcludedagreementswithforeignpartnerswhoowned

minorityequity.Anotherseven丘rmsinGroupちalsoarrangedagreements

withforeignminorityshareholders.Onlythree丘rmsinGroupAandthree

inGroupBhadtheirownforeignlicensers.FirmsinGroupC,withoutexI

ception,concludedagreementswiththeirparent五rms.Technicalsupport

fromparentfirmsnotundercontracttermswerealsoobservedintheother

丘rmsinGroupC.

Inter一五rm technologytransferthroughmatchmakinghasbeenvery

substantial for五rmswithlimitedmanagementresourcesinGroupA in

transferringproductiontechnology.Inthecaseof五rmsin GroupB,
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thereweretwomainchannelsthrough whichtechnologywastransferred.

One is inter一五rm technology transfer under the technical assistance

agreementsirrespectiveofinterventionbyPROTON.Theothertechnology

transferchannelwouldbethatofintra一五rmfromforeignminoritysharehol-

ders.Productiontechnologywouldbetransferredthroughthesechannels.

AsinthecaseofGroupA丘rms,asfarastechnologytransferredunder

contractbasis,Sometimestransferofprocessinnovationtechnologyisnot

sufficient.Theanalysisinprevioussectionrevealedthat五rmsinGroupB

putaratherhigh ValueonPROTON'stechnicalsupport,through which

mainlyprocessinnovationtechnologywastransferred.Thiswouldbepartly

attributabletothefactthatinter一五rm technologytransferundercontract

basiswasnotalwayssu]阻cienttotransferprocessinnovationtechnology.

Technologytransferfromforeignminorityshareholderscanbecategorized

asanintra一五rm,however,innature,itisalmostidenticaltotheinter一五rm

technologytransfer,iftheydidnotcontrolthemanagementandonlypro-

ductiontechnologywastransferred.DifEerentfrom thecasesinGroupC

五rms,generally,foreignengineersweresenttoMalaysiaforashortterm

periodonacontractbasis.

GroupC五rmsdependedmostlyonparent丘rmstechnologicauy.They

arethemostindependentofPROTON'stechnicalsupportbecausethrough

intra一五rm channelsbothproductionandprocessinnovationtechnologywas

transferred.Beingsubsidiariesofforeign五rms,mostofthemanagementre-

sourcesincludingtechnologyweretransferredfrom parent五rmsabroad.

Theycaneasilyaccesstheirparent丘rms'managementresourcessometimes

withoutpayinganycosts.Foreignmanagersandengineerswerefoundin

these丘rmsandtechnologywastransferreddailyontheshop丑oorsby

them.Ⅱnecessary,moreforeignengineerswouldbesenttoMalaysiato

assisttheirproductionortrainingofthelocalstaff.Localengineerswere
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alsosenttotheirparent五rmsfortraining.Theexchangesofengineers

helpedtominimizethecommunicationgapandcontributedtosmoother

transferofbothproductionandprocessinnovationtechnology.

Thetrainingcoursesorganizedbypublicandprivateinstitutesarethe

otherimportantchannelsoftechnologytransferordiffusion.Bothproduction

andprocessinnovationtechnologywouldbetransferredbasedontheneeds

oftheArms.Thiskindoftechnologytransfercomplementsthatfound

amongprivate丘rmsandpromotesenlargingindustrialbasesofthecountry.

PROTONpreparedtrainingcoursesforvendorswiththecooperationof

standardsandIndustrialResearchInstituteofMalaysia(SIRIM).18Itorga-

nizednotonlygeneralcoursesbutalsotailormadecoursesforspecificcus-

tomers.TheotherpublicinstitutessuchasNationalProductivityCentre

(NPC)(NationalProductivityCorporationsince1991)andtheCentreforIn-

structorandAdvancedSkillTraining(CIAST)alsopreparecoursesfor

五rmswhi血 needtotraintheirsta氏 EvenPROTONsentitsengineersto

theseminarsorganizedbyCIAST.Otherprivateorsemi-governmentorga-

nizationssuchasFederationofMalaysianManufactures(FMM)andPenang

SkillsDevelopmentCentre(PSDC)Organizeseminarsmainlyforthemem-

bers.InthecaseofPSDC,ithasitsownfacilitiesfわrtrainingdonatedby

membercompanies,mostofwhichareMNCs.Thecoursesarealsoopento

thepublicandnon-memberscanmakeuseofthefacilities.19

18AbdulAzizAbdulRahman,･･NurturingofBumiputeraSMIsThroughPROTON's
VendorScheme:ACaseStudyofTracoma,"inHaraFujioed.,TheDevelopme71t
ofBum砂uteraEnterprisesandSino-MalayEconomicCoope71aiioninMalaysia,In-
stituteofDeveloplngEconomics,Tokyo,1994,p.31.

19psDCprepared654trainingcoursesin1994andabout10,000employeestook
thesescourses.
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5.OtherSupportbyPROTON

Technologytransferwouldbemoreeffectivewhenotherrelatedsup-

portwasmadetoreinfわrceit.TherolesofPCS,singlesourcing,PPPandex-

PROTONstaffareexam ined.

PROTONComponentScheme(PCS)

ThespecialvendordevelopmentwaslaunchedinDecember1988With

theintroductionofthePCSwhichassistedselectedSMIsingainingaccess

tothePROTONcarcomponentmarketbysecuringpurchaseorders血･om

PROTON.Thiswasthe丘rstcaseofthevendordevelopmentprogram

(VDP),20theobjectiveofwhichwastoenableMalaysianSMIstobecome

suppliersofpartsandcomponentsusedbylarge-scaleindustriesandMNCs.

Toqualify forthisassistancepackage,whichincludesfinancialSupportthe

potentialSMIvendorsarerequiredtohaverelevantbusinessexperience,a

shareholder'sfundofnotlessthan20,000ringgitwithaminimum Bumi-

puretaequityof70% andatotalBumiputeraworkforceofnotlessthan

55%.ThePROTONBumiputeravendorschemeconstitutesapartofthe

pcs.21Underthescheme,BumiputeraSMIvendorswerequalifiedtoapply

forthetechnicalassistancearrangementandwerealsoavailableforamax-

imumonemillionringgitGovernmentgrantforfinancingnewequipment.At

theendof1993,19SMIvendorswerereceivingthisgrant.

SingleSourcing∫

PROTONhadabasicpolicyofprocuringonespeci五cproductfrom a

20pcswasthe丘rstcaseofthevendordevelopmentprogrammeintroducedby
MITI.Underadualarrangement,vendorsofPROTON,Sapura,SharpRoxy
couldmakeuseofGovernmentgrants.In1993,atripartitearrangementwithout
Governmentgrantwasintroduced.MinistryofEntrepreneurialDevelopmentis
inchargeofVDPsinceittookovertheMITISMIdivision'srolein1995.InAu-
gust1995,wefound43anchorcompanies.

21AbdulAzizAbdulRahman,op.cit.,p.28.
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particularvendorexceptsomepartssuchasseatbeltsandshockabsorbers.

Thispolicywascalledsinglesourcing.Becauseofthenarrowdomesticmar-

ket,evenPROTON,thegiantinthepassengercarmarket,cannotenjoy

enoughscalemerit.Thesituationisalmostthesame丘)rthevendors.Ⅱ

PROTON employedapluralsourcingpolicy,vendors'productionvolumes

wouldbetoosmalltoenjoyminimumscalemeritanditwouldpushupthe

productioncostforPROTON.Underthesinglesourcingpolicy,vendorscan

supplyseveralitemstoPROTON sothattheycanenjoyaneconomyof

scopeaswell.

Thesinglesourcingpolicymaycauseabilateralmonopolysituation.

Theoligopolisticsituationinthepassengercarmarket,inwhichPROTON

holdsthemajorityshareofroughly70%,however,givesPROTONmorebar-

gainingpoweragainstvendors.Furthermore,PROTONisalwaysmonitor-

ingthematerialcosts女)rproductionineachvendorandonevendormayre-

placeanothervendor'sposition.Forinstance,itispossiblefわroneplastic

manufacturertoproduceotherpartsproducedbyitscompetitor.Existing

potentialcompetitorsamongvendorsmakesthecompetitionharderanden-

couragesthemtoimprovetheirtechnologicallevelandtoreduceproduction

costs.Thissituationmightbecalled"competitionbyvisiblehand".22Recent-

ly,however,PROTON haschangeditssinglesourcingpolicytoaplural

sourcingpolicytoencouragecompetitionamongthevendors.

PPP(PersatuanPembeka=⊃ROTON,PROTONVendors'Associatjon)

PPPwasestablishedinJuly1992initiatedbyPROTON,whichtriedto

organizeavendorsassociationsimilartoMMC'svendorsassociationcalled

22ItamiHiroyuki,'･Mieru-teniyorukyousou:Buhinkyoukyutaiseinokouritusei,"
(CompetitonbyVisibleHand:EfBciencyofPartsSupplySystem),ItamiHiroyuki,
KagonoTadaoetaleds.,KyousoutoKakusin-JidoushaSangyounoKigyou
Seichou,(CompetitionandInnovation-CompanyDevelopmentintheAutomobile
lndustry),TouyoukeizaiShinpou-s九a,1988.
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Kashiwa-kai.TheobjectivesofestablishingPPParesummarizedasfollows;

(1)tofostercloserrelationshipsamongstmembers,andbetweenmembers

andPROTON;(2)toorganizeseminarsandworkshopstoupgrademembers

onaspectslikequalityimprovement,productivityimprovement,productde-

velopment,management,etc.;(3)toorganizeeducationaltours,localand

overseas,tofurtherenhancemembers'capabilities;(4)topromoteorganized

export programs and channels of request for technical assistance

agreementswithoverseasmanufacturers;(5)topromotegoodrelationships

withintheautocomponentindustryandthegovernmentagencies;and(6)to

organizeanyfunctionalactivitiesthatareconsideredbene丘cialtomembers

andPROTON.23

PPPorganizesmonthlyvendorsbrie丘ngsinwhichproductionschedule

andotherinfわrmationisannouncedbyPROTON.Italsoorganizesseminars

formemberswiththeassistanceofSIRIM,CIASTandthelike,charging

lowerfees.AtthePPPannualdinner,Vendorswithgoodperformanceare

givenPROTONawards.Theseawardscontributedtoencouragevendorsto

improveproductivityandthequalityoftheirproducts.

ThemostimportanteconomichnctionofPPPwasinformationsharing

amongvendors.WiththeassistanceofPROTON,new businesschances

wouldbebroughtaboutamongvendors,whichfacilitateenhancingbusiness

networksanddiversifyingcustomersofvendors.

Ex-PROTONStaff

Previousanalysisprovedthatsendingengineerswasaverye飴ctive

wayoftransferringtechnologytovendors.TechnologypossessedbyPRO-

TON engineerswastransferredthrough communication with vendors.

Amongthemanagersandengineersofvendorsweinterviewed,manyex-

23citedfromPPPDirectory.
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PROTON st蝿 thosewhohadbeenworkingfわrPROTON befわre,were

found.Though itwasnotthedirectsupportbyPROTON,transferofstaff

fromPROTONtovendorshelpedtoupgradevendor'stechnologiCalcapabil-

itybyintroducingtechnologythroughthem.TheycouldreplacethePRO-

TONengineers'rolesoftransferringtechnologytovendors.TheyalSoactas

boundarypersonnelwhopromotesmoothercommunicationbetweenPRO-

TONanditsvendors.

Anorganizationhasitsownterminologywhichcanbecompletely

understoodbythememberswithintheorganization,inthissense,thisexclu-

siveterminologymightcauseacommunicationgapbetweentwoorganiza-

tions.Suchcommunicationgapswouldbeminimizedthroughfrequentcom-

municationbetweenboundarypersonnelfrombothsides.Facetofacecom-

municationbetweenPROTON engineersandengineersinvendorswould

contributetominimizingthecommunicationgap.UnderstandingPROTON'S

五rm speci丘cterminologyisnotenoughforvendorstobebetterbusiness

partners.Itismoreimportantforvendorstounderstandthebusinessprinci-

pleofPROTON.Ex-PROTONstaffwereexpectednotonlytobetranslators

ofPROTON'SterminologybutalsoagentstointroducePROTON'sbusiness

principle.Mostoftheex-PROTONstaffwerefoundin丘rmsinGroupA,

whichneededmoresupportfromPROTON.

6.ConcJudjngRemarks

Figure3and6showchannelsbothproductionandprocessinnovation

technologywouldbetransferredthroughthem.Theyhelptounderstand

how technologywastransferredanddiffusedintheautomobileindustry.

Classi五cationoftechnologyandtechnologytransferchannelsdeepened_our

understanding.Groupingofthevendorsbytheirnaturecontributedtoex-
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aminewhichgroupneededmoresupportfromPROTON.

MainpurposesofestablishingPROTONweredevelopingsupportingin-

dustriesandencouragingBumiputeraparticipationintheautomobileindus-

try.PROTON'ssupportwasdirectedmostlytowards丘rmswithlimited

managementresources,especiallytechnology.FirmsinGroupAinourclas-

S迫cationenjoyedPROTON'stechnicalsupportmost.Notonly五rmsin

GroupA,butothervendorswerealsoabletoenjoyPROTON'ssupport.For

thevendors,PROTON'Stechnologyandothermanagementresourceswere

identifiedasclubgoodswhichtheycouldusewithoutpayingforitbybeing

vendors.Technologysometimesembodiedbytheengineerswastransferred

byex-PROTON engineerswhowerefoundinvendors,morefrequently

among五rmsinGroupA.ItwasPROTONthatsuppliedhumanresourcesto

vendorsandtheycontributedtoupgradevenders'technicallevelsasawhole.

PROTONhasadualisticfeatureinasensethattechnologyhasbeen

beingtransferred血･om MMCand,ontheotherhand,technologyhasbeen

transferred血･om PROTONtoitssubsidiariesandvendors.However,tech-

nologytransferfromPROTONwasencouragedafter1988forreasonssuch

astheappreciationofyen,fulfillingGSPcriteriaamongotherreasons.The

五veyearperioda洗erestablishmentin1983hadbeenalearningperiodfor

PROTON.Itwasafterfiveyearsthatenoughmanagementresources(tech-

nology)wereaccumulatedinPROTON,makingitpossibleforPROTONto

launchintosupportingvendors.PROTON'Svendordevelopmentandother

supportexceededthegeneralefbrtbyprivate五rmsanditshouldberecog-

nizedasanexceptionalcase.Beinganationalprojectenabledthiskindof

supportbyPROTON.

Theargumentsontechnologytransferfrom foreignfirmshavebeen

oftenbiasedtowardstheperspectiveofthesuppliers.Thecapabilityofthe

receiversshouldbeinvestigatedfわrhrtheranalysisoftechnologytransfer.
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Self-sufBcienteffortsmadebytherecipientswouldbeanecessarycondition

forfurthertechnologytransferineverystage.

Theroleofpublicandsomeprivateinstitutesororganizationsshould

beemphasizedmoreforthe血rtherdevelopmentoftechnologicalcapabil i -

tiesofMalaysian五rms.Bothproductionandprocessinnovationtechnology

wouldbelearnedinthecoursespreparedbythem.Thetailormadecourses

willhelptoupgradeproductiontechnologyoftheparticipants.

Appendix
CorrelationMatrix

(a) (b) (C) (d) (e) (i) (g) (h)

(a) 1.0000

(b) 0.2190 1.0000

(C) 0.3662 0,6892 1.0000

(d) -0.2746 -0.1867 -0.1652 1.0000

(e) 0.2746 -0.1297 -0.0819 -0.6620 1.0000

(i) 0.0312 0.3866 0.3033 10.5044 -0.3133 1.0000

(g) 0.4977 -0.0605 0.0709 -0.1799 0.3334 -0.1568 1.0000

(h) -0.4486 -0,1406 -0.2393 0.6041 -0.5201 -0,1661 -0.2144 1.0000

EigenvalueTable Eigenvalue Contribution CumulativeContribution

PrincipalNo.1 2.829433 0.353679 0.353679

PrincipalNo.2 2.009381 0.2511173 0.604852

PrincipalLoading PrincipalNo.1 PrincipaユNo.2
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10.68112 -0.10160

-0.43837 0.71796

-0.52433 0.61551

0.80053 0.09322

-0.57990 -0.67059

-0.34599 0.65471

-0.43746 -0.42881

0.78117 0.18394

Note:(a)Businessexperience,(b)Paid-upcapital,(C)Employees,(d)EquitysharebyBumi-

puteras,(e)EquitysharebyotherMalaysians,(i)Equitysharebyforeigners,(g)Business

experiencewithPROTON,(h)SalesdependenceonPROTON


