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Abstract

Theprocurementofautomotivepartsefficientlyfromremotesuppliersunder

poorloglSticsinfrastructureconditionshasbecomeacriticalissueforcar

manufacturerslocatedininlandChina.ThisstudyexploreshowJapaneseauto

manufactureslocatedinSichuan,Chinahaveestablisheditsautomotiveparts

procurementnetworkandimproveitsdistributionsystemtocopewithsevere

logisticsinfrastructureconditionsinthearea.An analysisontheviabilityofship

transportintheYangtzeRiverasameansforlong-distancetransportationwas

alsoperformed.
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Ⅰ.Introduction

Automanufacturersaroundtheworldaretryingtostrengthentheirexistencein

theChinesemarketwhichhasexpandedsteadilycomparedtothesluggishmarket

inadvancedcountries.InterestshavebeengrowlngOntheinlandmarketwhere

thedomesticdemandhasrapidlyexpandedduetolargedevelopmentsintheWest.

Althoughseveralstate-ownedautomotivepartsmanufacturersexistinChina,the

productionofhigh-techpartswhichcharacterizetoday'scarmanufacturersisstill

limited.Therefore,forelgnCal.manufacturerswhichhadenteredtheinlandmarket

areobligedtoprocurelargeamountsofautoparts丘.omChina'scoastalareas

orfromothercountries.ForJapanesecarmanufacturers,whichhaveintrinsic

policiestoreduceinventories,procurementofpartsmol'eefRcientlyhasbecomea

vitalissueininlandChinawhereloglSticsin丘.astructtwessuchasexpresswaysand

1-ailwayshavenotbeenwelldeveloped.

BytakinguptwoJapanesecarmanufacturers(SichuanFAWToyotaMotorCo.,

Ltd.(SFTM)andChengduToyotaBoshokuAutomotivePal一sCo.,Ltd.(CTB))

locatedinSichuan,Chengduascasestudies,thispaperdiscusseshowthese

firmshavesuccessfullyestablishedthepartsprocurementnetworkandthetype

ofdistributionsystemstheyhavedevelopedtocopewiththedifrlCultlogistics

infrasけuctureconditionsinin1andChina.Futhemore,ananalysisontheviability

oftheYangtzeRiverforlong-distancetranspoltisdoneuslngtheresultsoffield

suⅣeysconductedinAugust2009･

ⅠⅠ.LiteratureReview

Thepreviousacademiceffortsconcemedwith'p1-0CurementloglSticsofauto

partsbyinlandwaterway'Couldbefoundintworesearchfields;procurement
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loglSticsandintemodalloglStics.

Inthefirstfield,studieshavebeenfocusedonwhyandhowtheautomanufactures

constructtheirpl･OCurementloglSticsIHashimotoeta1.I)reviewedliteraturesthat

dealtwiththerelationbetweenautomanufactul･erSandpartssuppliers,andpouted

outtwocharacteristicsofprocurementloglStics･First,networksofprocurement

loglSticstendtobecomecomplexbecauseautomanufacturel･Sandpal一ssuppliers

takeindependentstrateglCpOSitions･Second,itisgettlnganimpOllantisstletO

designandconstructwholenetworksofprocurementloglSticssynchronizedwith

pl'OductionandsalesunderlllanyCOnStraints.

AsfわrtheliteraturesonautomanufacturersinChina,MarukawaandDate

discussednetworksofprocurementloglSticsbylocalautomanufacturers･2)They

pointedoutthatautomanufacturersgenerallyprocurepartsfromvicinitysuppliers

inordertoreducetransportationcostsIHowever,theyoftenprocureB'omremote

placeincaseofsupplierswithllightechnology.Hashimotoetal.analyzed110W

JapanesemanufactureinSouthernChinasynchronizedprocurement6-0mrenlOte

placewithproduction･3)

However,thereseemstobenoliteraturefocusesonautomanufacturesininland

Chinatocons机1Ctpl.OCurementloglStics.Then,thispape1-analyzeshowJapanese

automanufacturel.SininlandChinaconstructprocurementloglSticsadaptingtolocal

con°itions.

lnthesecondfield,inlandwaterwaylSregardedasanimportantoptlOnin

inte-Odallogisticsinseveralpolicypapers(e･g･theEuropeanCollllllissioll'S

WhitePape1-日EuropeanTranspollPolicyfor2010:timetodecide").Unfortunately,

howevel･,thel･earefewacademicpaperstoevaluateitsadvantagesagalnStOther

intemodallogisticsoptlOnSquantitatively.

Koningsetal.conductaninterestlngCOmparisonbetweeninlandwaterway

1)HaslllmOtOetal(2009)

2)MamkawaandDate(コ004).

3)Hash11110tOetal.(2009)
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loglSticsinEuropeandtheU･S･4),althoughitisalsobasedonaqualitativeSWOTJ

analysis.ThelengthofinlandwaterwayalongtheYangtzeRiverismorethan2,500

km,havinghugeeconomicpotentialwhichhasnotbeenmadeclearyet.

III.ProcurementlogisticsofSichuan

FAWToyotaMotorCo.,Ltd.

1.OvervieworSFTM

SFTM,establishedinNovember1998,isthefirstfactolyunderToyotaMotor

Corporation(TMC)thatproducedthefirstbuilt-upcarinChina.Thecurrent

amountofcapltalis67millionUSdollars,andthetotalamountofinvestmenthas

reached99.09millionUSdollars･Theshareofcapitalisbrokendowninto:50

percent&omtheChinaPAWGroupCo.(formerlytheFirstAutomotiveWorks),

45percentfromTMC,and5percentfromToyotaTsushoCorporation.The

durationofthejolntentelpnSeis30years.

ApartfromChengdu,SFTMalsohasafTactolYinChangchun.TheChengdu

factorybegantoassembleCoasterMinibusesin2000andPradoSUVsin2003.The

Changchunfactory,ontheotherhand,assemblesLandCruiserSUVsandPl'ius

hybridcars･ThesucceedingSectionswillmainlydescribeprocurementloglStics

intheChengdufactolγ.

2.Backgroundortheproductionprocess

TheChengdufactoryhasaproductioncapacityof13,000carsperyearwith

anareaof177,000squaremeters･Thenulllberofelllployeesisabout17,000(of

which30pel■CentareCOntraCtualemployees)workingundertwoshiRs:7:30to

16:15and16:45to1:30･ThepresentfactolYhasalreadyreacheditsproduction

4)KontlngSetal(2010).
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capacltylimitasthedemandfわrautomobilesincreased.However,Withthe

decisionoftheSichuanCitygovemm enttoredeveloptheareafromindustrial

toresidentialuse,SFTMhaddecidedtotransfertheiroperationsinSpring2010

totheChengduEconomicandTeclmOloglCalDevelopmentZonelocatedinthe

suburbs.PressprocesslnghasalreadybeenmovedtothenewfactoIY.Thetotal

amountofinvestmentforthetransferis3･6billionyuan,Withanexpandedarea

andproductioncapacityofabout450,000squaremetersand30,000carsperyeal･,

respectively.

Welding,palntlngandassemblingfわrboththePl･adoandCoasteraredoneinthe

factory(Figure1).ThepressingprocessfortheCoasterisalsodoneinthefactory,

whichcontributestoincreaslngthelocalcontentI･atio.BoththePradoandthe

Coasterhaveseparatebodyandchassisstructuressimilartotrucks,andthusthe

numberofpartsislessthantheusualpassengercarswithmonocoquestructure

design･Assembliesarealldonebyhand,andautomationequlpmentSuchas

robotshavenotyetbeenintroduced.However,automobilemanufacturmgprocess

standardsarestrictlyperf♭medtomaintainhighqualityuslngtheChecklist

Method･Takttime,whichisthemaximumtimeperunitallowedtoproducea

carinordertomeetdemand,is19minutesf♭rthePradoand40minutesfわrthe

Coaster.

Intheassemblyline,conveyancesystemssuchasbeltconveyorsand1110Vlng

platfわrmshavenotbeenutilizedyet.Factol･ywOl･kel･SmovetlleCarsbeing

assembledtothenextassemblyprocessmanuallyusinghandtrucks.

SuppliersofsmallpartsdelivertheirmerchandisetotheChengduDistrihltion

Center(DC)locatedinthesuburb(Figure1(1)).TlleneCeSSal-yparts,

synchronizedwiththeprogressofproduction(2),arethensentfromChengduDC

tothefactory.Biggerpartssuchascarseatsaredeliveredtothefactorydirectly

bythesuppliers(3).Asfわrpartsol･dering,SFTMinfbm spal一ssuppliersofthe

medium -term productionplanbeforehand,andol･dersonlythenecessaryamount
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ofpartsusmgpaperkanbanjustbefわretheassembly･

<Figurel>Partsprocurementsynchronizedwiththeproductionprocess

SourceSFTMThedeliveredpal一sarethenunpackedandputinorderattheassembl

yline.Bigpartsarecarriedtotheassemblylinebyhandtrucks(4),medium-size

dpartsareputinboxes(5),andsmall-sizedpartsinSetPartsSupply(SPS).Parts

intheSPSal-epickedupmanuallyaccordingtoaprinte

dlist(6).3.Procuremen

tlogistics1)Genel.alconditionsorp1

-0CurelmentThetotalnumbe1-Ofcars(PradoandCoaster)producedinChengdu

ismet-ely13,000units,andthusonlyafewJapanesepartssuppliersrelocat

edtogetherwithSFTM.ThelocalautolllOtivepartsindustryhasnotyetbeens

odevelopedthatitisdi氏culttoprocureimportantpal一s.Therefore,procurement

fromJapanisindispensable.Tllelocalcontentratioisabout75percentfわrtheC

oaster,andabout25percentfbi.thePrado.ThelocalcontentratiofわrtheCoastel

.ishigherthanthatf♭rthePradobecausemostoftheprocessesfわrtheCoasterare
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inSFTM.ThenumberofprocuredpaIIslocallyisabout1,200itemsfわrthe

Coaster,andabout1,400fわrthePrado･Thereareatotalof91partssuppliersin

China,ofwhich17arelocatedinSichuan･Asforgeographicdistribution,most

oftheprocuredpartscomefromTientsinandShanghai,wheretheautomotive

partssuppliershaveconverged,Withatotalnumberofsuppliersof22and

12,respectively.OtherpartssuppliersarelocatedinJiangsuprovincewith7

Companies,ShandongandZhejiangbothwith3Companies,andHebeiwith2

Companies.

2)Localprocurement

BecausethesiteofthepresentfactorylStooSmall,SFTM establishedthe

ChengduDCwithanareaof10,000squaremeters,locatedinthesubul.bsabout

2kilometersawayfromthefactory.Nearbysuppliel-SOfsmalltomedium-sized

partsarerequestedtodelivertotheChengduDC.Partscoming&omremoteareas

inChinaandJapanarelikewisedeliveredtotheChengduDC.TheChengdu

ToyotaBoshokuAutomotivePartsC0.,Ltd.(CTB),adjoiningSFTM,delivers

seatsdirectlytothefactoryusingjust-in-time(JIT)t1-anSPOrt.Othersuppliersalso

delivertheirpartstotheChengduDC.AsstandardizationoftransportequlPment

suchaspalettesandfわldingcontainel-SinChinaisnotyetintheadvancedstage,

theefhciencyofloadingandunloadingormaterialhandlingislowercompared

toJapan.SFTMisexplonngtointroducemilk-runloglSticsinitsnewfactoryas

theamountofpartstobeprocuredisexpectedtoincrease.Fromthesuppliers

surroundingTientsln,PartsarePickedupuslngmilk-runandareconsolidated

atTientsinDC(Figure2(1)).Thesepartsarethenloadedintocontainersand

transportedtoShanghaiDCbycoastalshippingtwiceaweek(2)･Similarly,

partsarepickedupbymilk-runfromsupplierssulTOundingShanghai,andare

consolidatedatShanghaiDC(3).Thesepal一sarethentransportedtwiceaweek

throughtheYangtzeRiver(4).

SFTMusedtotransportbyrailfromTientsintoChengdu,adistanceofabout
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2,000kilometers.However,transportbyrailgraduallydecreasedin2005,andwas

discontinuedaftertheGreatSherLZhenEarthquakein2008.Themainreasoncited

istheuⅣeliabilityoftransporttime.

3)Procurement丘omJ叩an

PartsfromJapan,mainlyknockdown(KD)parts,makeupthebulkofimports.

Theyareshippedtwiceaweekoncontainerloadsofabout30FEUs(40-Foot

EquivalentUnits)(6).

ThecontainersareunloadedatShanghaiPort,andthenloadedontoriver

containerships(7).AccordingtotheSFTM,transportusingtheYangtzeRiver

ismorereliablethanrailtransport.DistancefromShanghaitoLuzhouuslng

rivertransportisabout2,700km,andanadditionaldistanceof200kmisneeded

totransferthecontainersfromLuzhoutotheChengduDCbytrucks.In2004,

althoughthedurationoftranspollusingYangtzeRiverwasabout2weeksfrom

ShanghaitoLuzhou,thiswasstillfasterthanrailtransport.Aswillbedescribed

later,transpoltdurationforthissameroutehasbeenreducedto9daysthroughthe

implementationofvariousloglSticsimprovements.

<Figure2>ProcurementlogisticsusingYangtzeRiverTransport

SFTM Tjentsin

Sourc
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Thelocationofthecontainerships,numberingabout15ships,usingtheYangtze

RiverisdeterminedbyutilizingGlobalPositioningSystems(GPS).SFTM can

monitorthemovementofpartsbylinkingshipinformationandcargo(automotive

parts)infbmationtogether.Incasesofaccidents,badweather,oremergencies

suchaswhenspecificpartsareurgentlyneededinthefactory,SFTMisabletoask

theshipplngcompanytOunloadcontainersatChongqlngInsteadofLuzhou,and

transportthemdirectlytothefactoryuslngtrucktrailers.Thesizeofthecontainer

shipsusedinthepastfわrrivertransportweresmallwithloadingcapacitiesofonly

96TEU･However,Withtheincreaseincargovolumesandthecompletionofthe

ThreeGorgesDam,whichenabletherivertohavehigherwaterlevels,thesizes

ofthecontainershipshaveincreasedupto326TEUs.

4.Improyememtinprocurementlogistics

1)China'sprocurementlogisticsnetwork

WhileSFTMhasbeentryingtomakeitsprocurementlogisticsmoree銃cient,

TMChassimilarlybeenundertakingconcertede庁brtstoestablishitsprocurement

loglSticsnetworkinChina.ApartA.omChengduandChangchun,TMChasalso

establishedfactoriesinTientsinandGuangzhou.Automotivepartsusedinthese

fourfactoriesareprocuredfromthesurroundingsuppliersandfromthecoastal

areaswheretheautomotivepartssuppliershavegatheredtogether.TMChas

establishedcross-dockstationsinTientsln,Shanghai,andGuangzhouinordel-tO

makeemcientthenowofprocurementbetweenthesereglOnS･5)Automotiveparts

arecollectedmainlybymilk-mn丘.omsuppliersaroundthecross-dockstations･

Betweencrossdockstations,partsaretransportedbytlllCktrailer,althoughthe

useofshippinghasbeenexpanding.TMCispromotlngtheuseofshipplngfrom

ShanghaitoChengduuslngYangtzeRivertransport.FromTientsintoChengdu,

themodeoftranspollhaschanged丘omrailtoYangtzeRivertransportowingto

5)Takamatsu (2009)dlSCuSSeSthedetalls ofloglStlCSSystemslnChlna
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theestablishmentoftheShanghaicross-dockstation.

2)LogisticsmanagementbyasubsidiaIYlogisticscompany

LoglSticsmanagementhasbeentraditionallydonebyeachproductionfactory･

Howevel･,WiththeestablishmentoftheloglSticsnetworkbyTMC,theneedf♭ran

integratedloglSticsmanagementinChinahasintensified.Thus,TMC,PAW and

GuangzhouAutomobilehaveJOlntlyestablishedin2007theTbngFangGlobal

LogisticCo.,Ltd.(TFGL),alogisticssubsidiaIYcompany.Thetotalamountof

capitalis5millionUSdollars,withcapltalsharesof40percentfわrTMC,35

percentfol･PAW,and25percentforGuangzhouAutomobile.Theobjectivesof

theTFGLare:1)toestablishleanproductionandlogisticsbasedonTPS(Tbyota

ProductionSystem),and2)toimpl･OVecompetitiveedgebyincreasingthelevel

ofquality,leadtime,cost,safety,andenvironment･

TFGLisentrustedasacontractol.fortheloglSticsmanagementoffinishedcars,

replenishmentparts,andautomotivepallsofjolntenterPrlSeSinChina.TFGL

thenentl¶StactualloglSticsopel̀ationstomainlyJapaneseloglSticscompanies

withhigherlevelsofloglSticsseュ.Vices.However,theareawhel-eTFGLoperates

arelimitedtoChina'Scoastala1-eaSatPresent,andtherefore,SFTMitselfmanages

inlandloglSticsopel-ations.lfthelllanagementCapabilityofTFGLincreases,

TFGLwilllllanagethewholeloglSticsnetwol.kinChinaincludingtheinland

al-ea.6)

3)ImprovementOfYangtzeRivertranspoll

ln2004,thetotalleadtit-1e丘.omSllanghaitoChengduwas16days,Composed

of1dayatShanghaitogetbondedtranspollpermission,14daysfromShanghai

toLtlZllOtlbyYangtzeRivel'tl.anSpOll,and1dayatLuzhoutoclearcustoms.

SFTMthensetthetargetofreducingleadtimebyhalf.

ResultsofthesulVeyCOnductedatSFTMconcemlngYangtzeRivel･transport

clarifiedthatshipopel-ationwel-ealsostabilizedduetotheincreaseinwater

6)TakamtltSu(コOO9)andRL(2009)dlSCuSStlledetallsofTFGL
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levelsbroughtaboutbythecompletionoftheThreeGorgesDam.Furthermore,

itbecameclearthatshipsarenowabletonavlgateatnightandcanincreasetheir

operatlngSpeedsresultinglnreducedtransporttime･Thecompletionofshiplocks

attheThreeGorgesDamin2006hasresultedinreductionsinwaltlngtlme.The

totaltransittimefわrthe5locksisalsoreducedtoabout4hours.

Inaddition,SFTMintensifiedtheuseoffasteranddirectshipswithoutcalling

tootherportstofurtherreducetransporttime･Shippingcompanieswerewilling

tointroducedirectshipsduetotheincreasedvolumesofpartsbroughtaboutby

increasedproduction.Asaresult,transporttime&omShanghaitoLuzhouwas

reduced丘om14daystoanowstandard9daysplusorminus1dayby2007.

Thecargovolumehandledin2007attheLuzhoucontainerterminalhad

increasedtothreetimesofthe2005volume.Nevertheless,reductionsin

handlingtlmeandtransportcostshadbecomemorepossiblethroughhandling

impl･OVementSfromtheterminaloperator,TheshortenlngOftranspolltimehas

resultedinthereductionofpartsinventories.Thevolumeofinventoriesin2007is

equlValenttothecoITeSPOndingtransporttimerequiredfromShanghaitoLuzhou,

whichis9days,

ⅠVProcurementlogisticsorChemgdu

TbyotaBoshokuAutomotiveParts

I.OverviewofCTB

CTBislocatedadjacenttoSFTM,anditsuppliesinteriorpartssuchasseatsto

SFTM.Itwasestablishedin1999frominvestmentsofToyotaBoshokuC0.,Ltd･

(53%),ChinaFAWGroupCorporation(42%),andToyotaTsushoCo･,Ltd･(5%),

andbeganoperationsinDecember2000.Thefirstfactoryhasanareaof8,555

squaremeterswhilethesecondfactoryhasanareaof2,170squaremeterswith
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totalemploymentof339peopleasofJuly2009.

CTB,justlikeSFTM,planstomovetoanewandbiggerfactorywithanareaof

20,000squaremetersbyOctober2010.Itplanstoannuallyproduce5,000parts

fortheCoasterand19,200partsforthePradototaling24,200parts.

2.Backgroundoftheproductionprocess

ThefactorylScomposedofthepartsandrawmaterialsreceivlngarea,the

urethaneformlngarea,theweldingarea,thetexturecuttlngarea,theneedlework

area,theassemblingarea,theinspectionarea,theshippingarea,andtheloading

area.

CTBmakesproductionplansbasedontheassemblyplansoftheSFTM

factory･ItdeliversseatsorotherpartsinaccordancewiththeprogressofSFTM's

assemblyline.Theorderleadtimeisabout60minutes.CTBorderstextilestwice

amonth,thenstockstheminthewarehouseofTbyotaTもusho,befわrebringlng

themtotheprocesslngandassemblyline.

3.Procurementlogistics

ToyotaBoshokuCo.,Ltd.hasatotalof13factoriesinChina;1.e.,1in

Changchun,4inTientsin,4inShanghai(includingNingbo),3inGuangzhou,and

1inChengdu.Eachfactoryprocurespartsandrawmaterials&omsuppliersin

theil-respectivereglOnS.Partscoming五･omtheShanghaireglOnaccountf♭rabout

75percentofthetotalvolumeofparts.CTBalsoprocurespartsandmaterials

fromGuangzhoualthoughmostofthevolumescome&omShanghaiuslngtrucks

andYangtzeRivershiptl'anSPOItForpartsandmaterialscomlngfromJapan,

CTBimpollsthemviaShanghai,wherecontainersareshippedtoLuzhouuslng

YangtzeRivertransport.CargoesarethenclearedatthecustomsofLuzhou

PortorataninlandbondedwarehousenearChengdu.Propertyrightsfわrthe

cargoesaretransfelTedtoCTBassoonasitiscamiedintothewal･ehousenearthe

ノj(フ
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Chengdufactory･TheculTentlocalcontentratioofautomotivepartsisabout80

percentfortheCoasterandabout35140percentforthePrado.Localcontentratio

forthePradoistargetedtobeincreasedto50percent.Thesyntheticleatherused

fortheseatsISPrOCuredfromaJapanesemanufacturerinChina.

Theamount,quality,andfreighttransportchargesfortheprocurementofparts

andrawmaterialsdetermineswhethertheywillbesourcedfromJapanorChina.

TheprocurementofpartsfromShanghaitoLuzhouuslngdirectshipsonthe

YangtzeRiverhasshortenedtransporttimefrom12daysto9110daysa洗erthe

completionoftheThreeGorgesDam.Ontheotherhand,thetransporttimesof

trucksoperatedbyToyotaTsushoareabout3.5daysfromShanghai,6daysfrom

Tientsln,and4daysfromGuangzhou.Foremergencycases,airtransportsuchas

FedExcanalsobeutilized.

4･Improvementinprocurementlogistics

Am ongthemanyproblemsofprocurementloglSticsinChina,ToyotaBoshoku

recognizesthefollowing:1)presenceofseveraldistributioncenters,2)complex

transportroutes,3)entruStmentofvariouslogisticsoperators,and4)inconsistent

loglSticsmanagement.CTBhas,atpresent,1310glSticscentersandasmanyas94

transportrouteswhichlinktheseloglSticscenterstogether.

ToeliminatethecomplexsystemsfわrloglStics,thereisaplantoconsolidate

theexistlng1310glSticscentersinto4cl'OSS-dockcenterslocatedinChangchun,

Tientsin,Shanghai,andGuangzhou.Accordingtotheplan,theexistlng94

routeswillbeconsolidatedinto6routeswhichwillliI止thecentersandpromote

transportbyconsolidation.Partsandmaterialscollectedbymilk-runinTientsin

andGuangzhouwillbetranspolledtoChengdubyrailortmcktransport.Those

fromShanghaiwillbetransportedbyshipsuslngtheYangtzeRiver.Inorderto

makesuchloglSticsnetworkbecomemoreefficient,thecooperationbetween

CTBandSFTMwillbeindispensable.
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VConsideration

1.ProcurementlogisticsnetworkinChina

AlthoughSichuanisexpectedtobealargecarmarketinthenear丘血Ⅰ-e,ltis

stillconfrontedwithproblemsonpartsprocurementduetotheinadequacyof

suppliers,anditsdependencyonsuppliersfromJapanandthecoastalreg10nOf

China.SFTMhasattractedCTBtolocateadjacenttoitssiteinordertofacilitate

deliveⅣofbulkycargoeslikecarseatsinthemosteconomicalwaypossible.

FollowlngthetransferofSFTMtoanewfactorysite,CTBwillalsobemovlng

toanewlocationadjacenttotheSFTMfactory.

However,forotherautomotiveparts,SFTMhasnoaltemativebuttoprocure

themfromremoteareasofthefactory.Thissituationissomewhatcomm ontothe

factoriesinChangchun,Tientsln,andGuangzhou.Ashorizontaldivisionoflabor

prevailsinaglobalscaleintheautomotivepartsindustlYtOattaineconomies

ofscaleinpl'Oduction,procurlngInexpensivepartsfromremoteplacesoften

becomesadvantageous.MakingthemostoftheseloglSticsconditions,TMC

istlYlngtOestablishtheprocurementloglSticsnetworkforthewholeofChina.

ThisinvolvestheestablishllentOfcross-dockstationsatTientsin,Shanghaiand

Guangzhoutobeabletopick-uppartsfromnearbysuppliersuslngmilk-run,and

totl-anSpOrttheminbulkviatmcksbetweenstations.

Moreover,TMChasfinallydecidedprocurementineachfactolYinChinato

decreaseprocurementcostbybulkbuylng.ToyotaBoshokualsopromotesthe

establishmentofapl●OCurementloglSticsnetworkbasedonthesameconcept.

ThereiscooperationbetweenToyotaBoshokuandTMContheprocurement

ofpal.tSfromsamesuppliersalthoughthishasnotyetreachedthestageof

cooperativeprocurement.

15_7



Pf,OCurlementLogisticsofJapaT7eSeAutoManufactL/rerSl'nlnlaJ1dChina
-InfermodalTranspollUtllZl=mgtheYaflgfzeRIvef･-

2.Systematizationofprocurementlogistics

TMC'sdirectiontowardsthesystematizationofprocurementloglSticsis

characterizedbythefわllowing:1)procurementsynchronizedwithproduction,2)

milk-runcollectionforshort-distancetransportation,and3)useofefhcientmode

oftransportsuchasshippingfわrlong-distancetransportation.Thesedirections

alsoapplytoSFTM.ByuslngtheadjacentfactoryofCTBtoperformJuSt-

in-time(JIT)deliveriesusingthekanbansystem,procurementofpartscanbe

synchronizedwithproduction.Forothersuppliers,theyareaskedtodelivertoa

nearbyDC,andpartsaretransportedtothefactorysynchronizedwithproduction.

Atpresent,SeparateDCisbeingusedduetothesmallareaofthecurrent

factory.However,theimminenttransfertoanewfactorysiteanticipatesDC

functionstobeprovidedinthenewfactory,whichwillenabletheexplorationof

int1-0ducingmilk-runcollection.Forlongdistancetransport,theuseofefhcient

bulktransportmodesuchasYangtzeRivertransportisexpectedtobepromoted

aftercomparisonswithrailand1.Oadtransport.

3.tJtilizationofYangtzeRivertransport

ThemaincharacteristicoftheprocurementloglSticsbeingdonebySFTMand

CTBistheuseofYangtzeRivertransport.Thissystemoftransporthasattl.acted

theattentionoftheloglSticsindustrya氏el.thecompletionoftlleThreeGorges

Dam.SFTMhasintroducedvariousimprovementsinthisrivertransportandhas

useditregula1-ly.Theuseofinlandwatertransportisthoughttobeeffectivein

coplngwithglobalwarm1ngIssuesSuchasreducingCO2exhausts&omtrucks･ln

tensoftranspolltimeandcost,theuseofYangtzeRivertransportasalllOdefbl'

long-distancetransportofautomotivepartshastobeclarified.

Table1showsthetransporttimeandcostofdifferentmodestotl'anSPOrta

40-fTootcontainerizedcargofromShanghaitoChengdu,asrevealedfromthe
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inteⅣiewsuⅣeysadministeredonJapaneseloglSticscompaniesandthePort

ofLuzhou･7)Accordingtothetable,YangtzeRivertransportisslowerbutmuch

cheaper血anothermodes.However,theassessmentdonebySFTMrevealsthatit

doesnotuserailtransportanylongerbecauseoftheunreliabilityoftriPschedules

andtherearecaseswhentransittimefわrrailtransportoRentakeslongerthan

rivershipping.Furthermore,althoughrailtransportisrelativelyfaster,apartfrom

operationalandmanagementproblemsthatmakeitunreliable,itisimpossible

totracetherailcontainers.Iftheoperationalandmanagementsystemf♭rrail

containerscanbedevelopedandrailcapacltyCanbeincreasedinthefuture,

SFTMmightreconsidertheuseofrailagain.Comparedwithtmcktransport,

YangtzeRivertransportisovelWhelmlnglycheaperbutrequlreStransporttime

whichisthreetimesmol-e.Thetotalcostsofprocunngtheautomotivepartscan

beevaluatedbylookingatthetl･adel0ffrelationshipoftl･anSPOrttimeandfreight

charges･Ifunittimeevaluationcostis2,400yenperhourfora401footcontainers),

totalcosts(freightcharges+timeevaluationcostA)forgeneralshipperforthe

fastestcasebecome760,000yenbyYangtzeRivertransport,750,000yenby

rail,and790,000yenbyonlytruck.Threemodesoftotalcostsseemtobealmost

equal.Onthecontrary,byevaluatlngtotalcosts&omthecomponentsoftransport

timeandfreightcharges,forthefastestcase,theunitcostbecomes57,500yen

perday(i.e.,(560,000yenI100,000yen)+(12days-4days))fora401foot

container.9)

TimeevaluationcostBcouldbecalculatedbyobsolescencerateandautoparts

value.Thevalueofautopartsbymalinecontainershipplngboundf♭rChinais

aboutl･3millionyenperton.tO)whentheweightofautopartsloadedina40-foot

containeris15ton,thevalueofautopartsinthecontainerisabout20million

7)Table1tsbasedonmtervlewsurveysofLshlPPerS,)ngeneralSFTMhasshortenedtransporttlmeusingYangtzeR)vcrto9110days
throughWar)ousImprovements.

8)MLIT(2004)pTIT-1122UnlttimeeValuatlOnCostfわra40-RootcontalnerCargoeXpOlledtoAsla

9)ThecalctllatedresultofunltCostlS2,396yenperhourThlSisahrlostequaltotheunltcostOf2,400yenperhour良.omML汀
(2004)

I0)FOBpriceln2008calendaryearbasedon"JapanCustomsStatlStICS'､byMlnlStryOfFlnanCe.
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yen.Iftheobsolescencerateis1%perweekll),totalcosts(freightcharges+time

evaluationcostB)forthefastestcasebecome440,000yenbyYangtzeRiver

transport,520,000yenbyrail,and670,000yenbyonlytruck.Theresultshows

YangtzeRivertransportisadvantageous.

SFTMhasintroducedmanylmprOVementSfわrYangtzeRivertransportto

reducetransporttimetostandard9days･Freightchargesf♭rSFTMmightbe

moreadvantagesthanfわrgeneralshippersbecauseofvolumediscountf♭rlarger

shipper.Asaresult,YangtzeRivertransportbecomesmoreadvantageousfわr

SFTM.AnothermeritofYangtzeRivertransportisthattheshippercantrace

thelocationofpartsbylinkingshipinfbmationwithcargoinfbmationuslng

GPS.Moreover,theshipisamoresecuredmode,andSFTMhas丘lrtherreduced

riskssuchastheftandlossesthl･Oughtheutilizationoffasterdirectships.Itis

thought血attheseelementsotherthan企.eightchargesalsogl-eatlyin且uencemodal

selection.

However,aslocalprocurementexpandsfromthelower-pricedpal一s,thepnceof

partsprocuredfromJapanisexpectedtogethigher.Itispredictedthattheuseof

trucksmightbecomemoreadvantageousinthefuturebased&omtrendsonpnces

ofpartsandincreasedcontainerloadings.

<Tablel>Transporttimeandcostsby1110deortransportfわrgeneralshipper
(FromShanghaitoLuzhou)

TrallSpOrt Fl.eight■Ⅰ Freightcharges+TimeeValuation Freightcharges+Timeevaluat
iontllー1e charges costA'2

costB'3YallgtZeRiver ー2-15 7,200ylan 760,00
0- 440,000-transport+Truck days'4 (100,000yen) 960,00

0yell 530,000yenRail+Truck i8-lOdays21,000yuan 750,000- 520,000-(290,000yen

) 870,000yen 570,000yenTruckonly i4days 40,000yuan(560,0
00yelt) 790,000yen 670,000yen*1-1

ytlan-14yenasorAugust2009.*2TlmeeValuatiollcostA-(unlttlmeeValuatlOnCost(from
MLIT(2004)))x(transporttime)*3Tl111eevaluationcostB-(obsolescencerate)Ⅹ(

partsvalue)x(transporttime).*4Forgeneralsh
lpper.Standard9daysfわrSFTM.Source:1mtervieworJapaneseloglSticscol

llPanleSandthePortofLuzhotlll)TheobsolescenceratelS
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Ⅵ.ConcludingRemarks

ThispaperdiscusseseffortsbySFTMandCTBtoestablishtheprocurement

loglSticsnetworkgiventhepoorloglSticsin&astructureconditionsininlandChina.

Thisnetworkispartoftheprocurementsystemtosynchronizewithproduction

basedontheJITconcept,whichisthebasicphilosophyoftheTbyotagroup.

TheireffortsaregraduallypaylngOffasactualcasesofimprovedprocurement

loglSticssystemshavebeenimplementedandhavebeensuccessfullyadaptedto

localconditions.

ThespecialinlandlocationofChengduhadpresentedproblemsonhowto

efficientlyprocureautomotivepartsfromsupplierstotheproductionfactory.

However,thecompletionoftheThreeGorgesDamhadincreasedthepotential

oftheYangtzeRivertodevelopnewloglSticssystems.ThecasesofSFTMand

CTBs110WedthatYangtzeRivertranspollhasbecomeadvantageousthoughthe

introductionorvariousloglSticsimprOVelllentS.Asll10reCOmpaniesenterinland

China,YangtzeRivertransportisexpectedtoplayanimpollantroleforloglStics

intheregion.*
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