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ABSTRACTDO
g

Thelautomotivel$ectorlis[Widely(recognisedlasloneldfithelindustriesWhich[greatestlimportanceltan
assumeliniheldevelopmentloffaltountry’sféconomy.[This[importancelWaslirreversiblytecognised by
the[PortugueseGovernment[in[11963Candkincethen,thelectorChasexperiencedlalgrowththat[]
currentlylgives(itithemumberwo(Statuslinerms[of(nationalléxports.Being[delativelyecentih[Portugal,[]
thislindustryCandhe&xponential[§rowthltthas[experiencedlnihedast[decadeshaveyetdolbefully(l
understood.Thishesis[aimsdoltontributepositivelydolihcreasingiheknowledgebaseofthislihdustry
in[PortugalCbyCidentifyingCandCcharacterising[(the CmainCcompetitiveCadvantages[bf(the(Portuguese
automotivel@omponentslihdustry,more[SpecificallyldffheStampingSubsector.]

NotwithstandingtheSignificantCdevelopmenthichChas[tharacterisedthesector,Candthestampingd
companiesliniparticular,[¢ore[tompetencieslarelstilllgenericallyltestricted@olmanufacturing.[As[Such,O
this[thesis[WillCtoncentrateCbnCanalysingCtompaniesfromthepointCofviewlbftheirCmanufacturing
competencies[andtapabilities(throughtheCusebftechnicaltostlmodelingCwvhichlsCspeciallyCvellO
adapted(iblanalysingmanufacturinglprocesses.]

Thelanalysispresentedlinihishesispoints{owardsiwolmain[aspects.[Theirstefersiolthepositive]
exploitationCby(the[componentssuppliersCbf(the[Portugueseexogenousfactors,thellsecond,thel]
possibilityOofOintroducingOspecificdimprovementsOinOmanufacturingOperformanceOwhichOwillOyield O
significant[@ostSavings.[Thelidentificationoffheselareas[oflimprovementiwasbasedOnfhe@nalysisof(]
thel&xogenousfactor[tonditions,[companyl@andproducttharacteristics,@svellas[productattributes]
valuedbyltheldlients.O

Moreover,[theseltesults[tonfirmthelusefulnessbfltechnicaltostmodelingCasCanCanalysis[toolto0
characterise[and[evaluate[fanufacturingprocesses, identify(possible[areasofimprovement@ndhelpd
defineltompanies’[operationsHtrategieslandtompetitive[positions.[ThesetesultsCare[possibleivhend
manufacturingOdatalisCOcomplemented OwithOmarket, Ocompany-wideOandOenvironmentOinformation. O
Althoughlonly@educedmumberlofl¢aselStudiesivereindertakenlih[PortugueseStampingdompanies,]
theltesults[bbtainedlnthisthesis[dolhot[pointltowards[substantial[difficultiesCnCapplyingthe[samel
methodologyfolotherl¢ompanies(inlthis$ubsector,$ectorlorlévenfolénterprisesfrombther[$ectorsof]
activitiesCasonglasiheltorrespondingiechnologies[@retonvenientlylmodelled[and@heltesearchersd
havelan@dequateldnderstandingofifhelindustrybeing[Studied.

g

Key-words:[OCompetitiveness, IManufacturingOPerformance,dTechnicalJCostCModeling, DAutomotived
Components,[Stamping
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RESUMOL

Al¢ontribuigdoldalindustriafautomovelparaldldesenvolvimentoléconomicoldellim[pais(é@mplamente
reconhecida.[O[Estado[Portuguéslteconheceuléstalimportancialém[1963,Xendolhesselinomentolo[]
sectorliniciadoOumOcrescimentoquelpresentementeJlheCconcedelloOestatutoldedsegundoOmaiord
exportadornacional.0Sendolrelativamentelrecente DemOPortugal, JestalindustriaCe JoOcrescimento
exponencialCuetemexperimentadolestdolaindalporserltlaramente[compreendidos.(FaceAlestal]
realidade,Ja0presentedissertacdolvisallsobretudoOcontribuirOparaloCenriquecimentodalbasellde
conhecimentoltelativalalCestalindustrialem[PortugalChtravés[dalidentificagdo k[ taracterizagaoldas]
principaisd vantagens[] competitivast] dall industriadd de] componentes(] parall automovel,d0 maisO

especificamente,[doSubsectorldeléstampagem.]

Encontrando-selasléompeténciasuclearesldasémpresas(deléstampagem(tentradashalproducéo,al
presenteldlissertacdoocaliza@[$ual@nalise[halVertenteldas[c¢ompeténciasleltapacidadesprodutivas]
dasOempresasatravésdalutilizacdo0dedTechnicaldCost[1Modeling,0ferramentalespecialmented

vocacionadalparala@naliseldeprocessos[produtivos.]

Alanaliseapresentadalinestaldissertac@olapontalinoOsentidodeddoisCaspectos[fundamentais.JOO
primeiro,[diz(tespeito[@boaléxploracéo,porpartedosHornecedoresléle[componenteshacionais,das]
condi¢des[proporcionadaspelalenvolvente.[Osegundo,paralalpossibilidadeltle[seremintroduzidas]
melhoriasléspecificas[émdermosldeldesempenholprodutivolduelpoderdol¢ontribuirlparalsignificativas]
reducbesldeltustos.[Alidentificacdoldaslareasondefaislimelhorias(saolpossiveisibaseia-se,[porimO
lado,malanaliseldos[factores[éxdgenoslasiémpresas,@[porloutro,hasl¢aracteristicasldasémpresas(e]
dos(respectivos(produtos.[]

Osliesultados[tonfirmamIligualmentelasiantagens(iesultantesldalutilizacdoldalinodelacaofécnicalde
custos[tomolumalferramentaltle[aAnalise[juelpermite[taracterizar[e[Avaliar(processosprodutivos,]
identificarOpossiveisOareasOal0melhorar,d0bemOcomoOcontribuirdparalaldefinicAdo0deDestratégias
operacionais[é[posicionamentos[competitivos.[Tais[iesultados[3aopossiveisléomplementandoldados]
produzidos(pelosiinodelosléomlinformacaoielativafalempresa,@aolseulinercadolé[énvolvente.[Apesar[]
dolhumeroltestritolde[tasosldeléstudolutilizados,[bstesultadoslbbtidoshaoleévidenciaram[possiveis
dificuldadeslém[futuras(@plicacbesldestalinetodologia@loutrasiémpresasldoinesmolSubsector,Sector]
oulinesmolalémpresas(deloutrosSectores,[desdelduelasiespectivasliecnologiasiSejamldevidamentel]
modeladaslédslihvestigadores[Sejamdonhecedoresldasléspecificidadesdalihdistrialémldausa.l]

O

Palavras] Chave: [ Competitividade,[] Desempenhol Produtivo,[1 Modelag&do[l Técnicall ded Custos,[]

Componentes[paralAutomovel,[Estampagem]

g
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1.[OVERVIEW

Thelautomotivel$ectorlis[Widelytecognisedlas[onel[bfliheindustries[With[§reatestlimportancelinihel
developmentloff@leountry’sléconomy.[ThislimportancelWaslirreversiblyiecognisedbyihePortuguese
GovernmentOn[11963.0SincethenthelkectorChas[experiencedCalgrowth[ThatCeurrentlyCyivesCitithed
numberwoStatusinferms[offhationalléxports@ndlaltontribution[of(approximately7 % Howards[GDPO
(Velosoletlal.,[2000).BeingTelativelylfecentlihnPortugal, [fhislihdustry@ndfheéxponential[growthlit(has
experiencedlihfhelastdecadeshaveyetiobefullyinderstood.Thisthesis@imsioldontributefowards
increasingfhe&nowledgebaseldffhelihdustryih(Portugal.(]

Thelprimarylobjectiveldfhisldissertationlshusfoelpidentify@ndcharacterisefhemain[dompetitived
advantageslof(theOPortuguesedcomponentsCindustry,CimoreOspecifically, Jof Cthe ChationalOstamping O
companies.[Although3omefactorshavelhistoricallybeenldssumedibbe esponsibleforihelSignificant
growth[of(This[sectorlinthelast[decades,throughalstructuredCanalysisCofChon-aggregatedlindustry
dataCandCbyfocusingCbnltheltoreltechnologicalltompetencies[bf(tompanies,thisCworkintendsiold
exploreltheseldommonlassumptionswith(fhoreldetail.[

Thelfocuslonstampinglderivesd@romihreelseparateltircumstances,mamely, fhelhistoricallandpresent]
importancelofihis(sub-sectorWithin(the Portuguesel@utomotive[componentslindustry, (previousWork
undertakenDydTECRERNdONTELIQTEC+ET echnologicallAudittProgramme;[AuditecF[Technologyland
InnovationCAuditCProgramme;European[Benchmarking[Logistic[Bervices3-[DGIIICand[(DGVIII) with(
companiesWhoseltore[competencies[arelinCmetalforming,anddhelpossibilitylof(applyingechnicalC]
costCmodelsCdevelopedbyMITOwhichCmodelthestamping,CassemblyandCpaintingtechnologies.[CAQ
detailed(@haracterisation[ofthesehodels[danbelSeen(ih[(German,[1998).0

Thelinethodologylusedlinihisthesis[ivas[partiallyCinade[possiblebythe$tudyiGlobalBtrategiesfor]
the[DevelopmentlofihePortugueseAutopartsindustry’.[This[project,(Which[broughtogether$everal]
MIT [researchlbrganisations,[JAPMEIG-nstituto[deApoio[As[Pequenask[MédiasCEmpresase[aol]
Investimento, INTELIZ-(nteligéncialémInovac¢éo,[FEUPFTFaculdadeldeEngenharialdaWniversidade
doPorto,[anddourteenfAutomotive[ComponentsfCompanies, (permittedihedechnologydransferofiihed
stamping[T echnical(CostModels@romMIT dolfheselinstitutionsherebySupplyinghevork indertaken
infhisfhesiswith@Structured@ndilexiblefoollihfheldnalysisloflthanufacturingprocesses.

ThreeOPortugueselJautomotivedcomponentsCcompaniesUare OstudiedCinCtermsCofCtheirOcompetitive
positioningOinOtheOmarket.O0TheOevaluationOandOcharacterisationOofJcompetitivenessisOmadeinC]

accordanceWwithwell-established[@oncepts(offirm(Ievelldompetitiveness.[

This[dissertation[hasltsCmostsignificantCeontributionCatlthedirmOdevel.[Besides[helping[tharacterised
thesel@dompanies’[competitive[advantages,itldutlinesldevelopmentpathsorfhelcompaniesaseddn
theirfpresent¢haracteristics[@and{uturelindustryrends.[Bincelhesetompanies[3haremanylcommonl]
characteristicsith[btherPortugueseirmslinhel$samelndustry,[al¢carefull@xtrapolationoffhe Mesults [
obtainedlwith(fhefhreeltasestudiesillAlsolprovide[Somelihsightlintothe[¢ompetitive[advantages[of[]
allargermumber@fl@ompaniesoperatinglihthislindustry.
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Notwithstandinghefar3mallerlimpact,policyliecommendationslareléquallylinade,3inceSomeoffhel]
findingsOatCthe Cfirm OpointCtowards Cthe CsignificantCroleCof0GovernmentOinOcreating(the Checessaryd
conditionsfibrihefutureldevelopmentofithislindustrylinfPortugal.(]

InCadditionCiolthisCoverview, (the[presentdissertationCincludesFourCbtherthapters.OnThapter2al
characterisation[of(@helgjlobalfandChationalCautomotivelindustrylisCade.[ConsideringdhattOEMs[ared
theOmainCplayerslinthisCindustry,[AndthatiheFutureStructure[ofEhisOndustrylis,[io[aargedegree,]
determinedbyliheselcompanies,[Chapter2Willstarttbylanalysinghemainf(ODEM3trategies@ndihel
resultinglindustryiendencies.[On[thelbtherChand,[&lthoughihetaseStudylcompaniestlothotSupplyl
thelindustrylexclusivelylas(irstier(suppliers[ofldriginalléquipment, (DEMsepresent@largeportion[of(]

theseldompanies’[@verallfurnover@ndleffectivelyl@onstitutetheirainharket.[]

AnalysingOcompetitivenessrequiresCidentifyingCcompetitionsCanddassessingtheirOcapabilities. OThed
openinglofmationalléconomiesliolihternationallfrade[and@he&liminationlorfeductionloffrade®arriers,
havelesultedlnlgrowinglnternationalléompetition, @ndas@esult, fhese[@ompanies’ [tompetitors@re]
nolongerlgeographicallyforlotherwiselteadilylidentified.[Besides,theJacthatIhislindustryl$hares[all
largeCnumberOofCJcommonUstandardsOandOproceduresChasOledOtoOalconvergenceOdofdcustomer
expectationslandhemeedforl@éompaniesibldontinuouslyenchmarkheir(performancelagainstihatof(]
others.OAs[such,OcompaniesCarelincreasinglyCexpectedItoOperformOaccordingtoCbestOpractices]
regardlessUofthe Osub-sectorOtoCwhichOtheyObelong. OThisOmakesOunderstandingOthe Jautomotive [
componentsCindustryOof(the dutmostCimportance.OTheOastCpartCof COChapter[2CsdedicatedtoCthe O
characterisationd ofJ thed Portugueseld automotived and0 components industries.[0 Sinced national
environments[arelstilldargelytesponsibleor[definingdhetompetitive[advantageslof[companies,This(

characterisation[isléquallyl@ssential.[]

ChapterBpresentsihelinethodologyllisedlinf@ssessingfirmlevellcompetitiveness.[Firstlyl@inodelfor]
evaluatingCcompetitivenessUisOdefined.OThisOmodelOconsidersOdifferentClevelsCof Ccompetitiveness O
measures,Chamely, Cprofitability,Cmarket[share,[productlattributes, [factorsCdefiningCproductCattributes
andOmanagementOlevelOindicators.OdTheOanalysisOofOtheOfactorsCdefiningOproductOattributes Oand O
management[performance,ihichlis[partiallyasedloniheiseof[(TCMI{TechnicallCostModeling),will]
belprecededby@ldescriptionfoffhelmaintharacteristicslofihis[¢ostiinodeling@echnique.[Considering
thatOTCMOmodelsCareOcustomCdevelopedCaccordingCtothe (technologiesbeingCOmodelled, OalbriefOd
descriptionofitheimodelllisedlihfheldase(Study@nalysislisléquallylpresented.]

ThelmainOesultsfeachedlihhe@nalysisloffirmcompetitiveness@ndlcompetitive [positioning,[andihe
competitiveladvantages(iesultingfrom[ihelénvironmentlihiwhichfhel@ompanies(operate(are[presented
in[Chapter[4.0Onlorderdolputlintoleontextlsomeloflthefesults[dbtainediththe[Aanalysis,fheselfesults[
areprecededdy@lgeneralld¢haracterisationoffhefhreel@dompanies.Thislsdonevithoutesorting oAl
structuredCmethodologybutlinsteadby{ocusinglonihelpastiandpresenttharacteristics[bfihedirmsO
that@reléssentialibldurdnderstandingofiheirdeality. O

O

g
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Finally,C0Chapter0J50presentsOtheOmainOconclusionsJofOtheOdissertationJandOputs CforthOJaOsetOof O
recommendationsfaimed,motlonly,@tfhel[éompaniesi3tudied@ndfhePortugueseldomponentslihdustry]
as[a[Wwhole,butCequally,[atlthepublicCentitiesthatCarefesponsibleFor[EreatingCandCmaintainingCand
environmentthat[is[favourableto(the[presentCandfutureCactivities[developedChythisCindustry[inO
Portugal.Ol
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2.[GENERALICHARACTERISATIONIOFTHEIAUTOMOTIVEINDUSTRY[J

O
2.1[CHARACTERISATIONOFTHEGLOBALAUTOMOTIVEAINDUSTRY

ThelautomotivelindustrylhasCbeenloneof(ihefastestlgrowinglindustrieslintheWworld.This[growths]
expectedtoltontinuelalbeitlinCalkontext[ofCanlestimated[(40%[overcapacity[of Cworld Cproduction.Od
Simultaneously, [&xcessproductionlistbylholineanshew{olthis[$ector[oflactivity.[(In[act,$ince (he1®D
World(War,[and mvith[fhe@xceptionw[fheE2”dENOHd (Warlperiod,fhislihdustrylhasbeenproducingmore]
carsfhanfitl¢couldZell.[Table[1permits@leombinedlanalysislof¥ehicle[productionfandsaleslnecent
years[Wherellvel¢an(tlearly(3eelfhatléxcess[tapacitylhasbeenl@aining[ground3-n[1998Fhehumber
of[VehiclesfassembledCéxceededthelhumberCofliegistrationsofChewVehiclesOn[approximately17.40
millioniwhichl@orresponds(ib32%[6fworldproduction.

Table1EWorld-WidelVehicleProduction

O 19800 19850 19900 19950 19960 19970 19980
CommerciallVehiclesd 96750700 126610000 123990000 147975890 15@620000 150810000 150620000

PassengerVehiclesO 297206370 326013720 35[8022070 356356410 3648500000 38[453[00000 37[925[0000

Totalld 393966070 452623720 482012070 504332300 5109470000 544340000 520870000
Source:[CCFAQ

g

Onelffhelinainl¢ontributingfactorshavebeentheDbuild-where-you-sell’[OEMStrategiesivhichhave
increased[¢apacitylih(mewlfnarketsivithoutleliminating(pre-existing[¢apacitylin[others.Moreover,[Some]
pastléxpansion[decisionsChavelhot(beenlbasedldnltealisticlinarketldpportunities.[Soonerloraterihe
issuesloffovercapacitylandléxcess[productionWilllhave@olbedackledbyihelAutomakers,$incedhey
arel[durrentlyfesponsibleffor@roding@nlimportantSliceoftheirlprofitihargin.O]

Thel%olutionfothisfssueWill(probablybepossible[donlylivhen[OEMsIimove@o$maller,0inoredlexible
assemblylines,[tapableloflproducinglalgreaterVarietyloflmodelsfin[¢loserfaccordanceWith[tegional
demand.Nevertheless,@tthemoment, fhislissueldoeshotankeryhighlon[OEMs'[prioritydistlasidan
bekeenlnFigurel1l,Figure[2and[Figure[BOwvhereOveltanCkeelthatCbvercapacityCandCexcesses
productionhasmotlihhibitedfhelgrowthlih[productionlihihostfegionsofithelglobe.O

O
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Figurel[dVehicleProductionbyRegion
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Figure3EOvercapacity[]
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Figure[13hows[@lsteadylincreaselinlihehumberlofi¥ehiclesf@ssembledlihthefhreenainAutomotive
industrylregions[ofltheWworld,Chamely,[(NorthCAmerical{USA,[Mexicoland[Canada),[Asia-PacificCand
Western[Europe.[AsHorihelAsia-Pacificliegion,@helintensel¢risisivhichhasinarkedihe [&conomylof(]
manylmportantl¥ehicle-producingleountriesCduringhedastyears,[Osuindoubtedlytesponsible Horihe
declinedintheChumberCbfCvehiclesCproducedlinCthisCpartCofCtheglobeduringtheastyears[under

analysis.[

Overcapacitylhashushad@al$omewhatliestraining&ffectldnigrowth, Bhatlis, [growthls[iild(infegions
withOsignificantCovercapacityOJandUisOskyCOrocketingOinOregionsCwhereJovercapacityCassumesOless
importance({e.g.North[{Americalwith[&[220%lihcrease(ih[productionetween1980{0[1998, Which[¢an[
partiallye@ttributedfothelJapaneselfransplants).]

Nevertheless, btherlissueslassumelSignificantfelevancelihfoday’sihdustry. WeWillmow[discussiSome

oflfheselissues,@ndiwheneverpossible,[@nalysefhefbreseeableimplicationsonfhelSupplyStructure.d

O

Concentration@nd[Globalisationd

Thellvavelofinergersfandlacquisitionsihatlhas$weptiheAutomotivelndustryill(brobablyl¢ontinued
during@hemextlyearsbutlat@a$lowerpace.[Wnderlyingfhelfepositioningoffhe [ODEMslik[thelfealisation
thatlimportant@ains[canbe@chievedromIheléxploitation[df($ynergiesiesulting@romoverlappinglor(
complementary(&ctivities.[OThe[klearest[gainsCare undoubtedlynfointCpurchasingCandCcomponentd
sharing@etween(therged[OEMs.[J

Analysts’[@nticipatefhat, within(B{o[10years, Hewerhen3evenlautomakerenterprises, bperatingvith(
somethingCcloseolAglobalFcale3AOminimum10%[sharelinfaltegion3,WillldominateXhelindustry
(PricewaterhouseCoopers,[2000).[These[companiesWillChave [AnnualVehicleproductionyolumes[ofl
moredhanivenillion[{Mendon¢a,[1999).[Currently,[only[GeneralMotors(andFordeéxceedthisValue,
althoughhe[Volkswagen,[Toyotaland[Renault/Nissan[groups@re¢losefofeachingfheBmnillionmark.O]
Besides[thelseven[DEMSs,[alteducedChumberCbflsmalllindependentChichelbriented[automakers[willCl

equallylfemainfihbusiness.[]

InCpreviousCimergers,CmarketCbverlapfhasCyenerallylbeenavoidedandthedifferenttbrandsCexistingd
within@helgroupshavebeenlmaintained.OnZAperiodWhenldifferencesbetweendistinctiinodelsOvithin(
theSamelgroup@relprogressivelybeingléroded,brandsareprogressivelyiheprincipalldistinguishingd
factorDetween¥ehicles.O

Whilethe[feasons[underlying(mergerfandacquisition[tlecisionstmayVarylamong[DEMs,[generically,(]
thelliselofftommon[platforms,notorsfandlassemblylines,anddhebenefitslindermslof(Supplylthain(

managementhavellsuallybeenldecisive.]

This[toncentration[andthemovelbykomelautomakers[towardsOwvorldCtar[programmesCwillChaveld
significant(repercussionslConlthelielationshipOith[suppliers.COncelagain,[tapacityCmaylbelthe[mainC
issuelfhatSuppliersiwilllhave @oldealWithffheyWwantfoinaintain[@dirstierposition.Infact, [SincelmostO
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mergerslarepartiallylbasedlonéxploitingdheltostbenefitsloflisingfheSameltomponents(in[different
models[andibrands,Buppliersfimayhaveolboost[production[tapacitylin(brderdolsupplyf@lgrouplas]
opposediolsupplyingCalsingleCOEM.[Becondly,[suppliersCarelincreasinglyCexpectedtofaccompanyd
OEMslirrespectiveloffassemblyplantdocationfand,[As[$uch,[investmentshavefobelinadelin[¢reating
capacitylWherelitlisCheeded, thatlis,[hearthe[assemblylplant. (BuppliersChaveietthisCthallenge by
establishingOjointOventuresOandOacquiringdforeignOfirmsOinOtheOcountriesOwhereDOEMsOhave

manufacturingfacilities.O

g

Standardisationd

Theprimarylobjectivelinderlying$tandardisation[isfhe leductionfih[product@ndprocessldevelopment]
costs.[Theseldfidcommon(platformslis(perhapsihemostSignificantStepakenlihihis(direction,Sincelit(]
hasareachinglmplicationsfindermsofihe [designloflother(partsioffheWehicle.dn[WesternEurope,
themumberlofiimainstreamdighti¥ehicle platforms, isedbyfhemhajornanufacturers, lis[éxpectedofall(l
from@pproximately[670n[1998{o520h2005[{AutoBusiness(lltd,[2000).[Althoughhtas(isdimitations,d
this[$olutionObermits@he&onstructionof(aVarietylof[Wehiclesthich[candifferfguite Significantlydrom O
eachlbther.[AsCanCexample,[(WeltanCmentionthe[WW Cgroup, Wwith[tsOWVW, [Audi,[(BSEATCand[Skodall
brandswhichhashoweducedihelgroup’siplatformsiofour.MNevertheless, ¢ostlfeductionfhroughlihe
uselbfltommonCplatformsfacesalsetlbflimitationsfelatedtolthesimilitudeln/ehicles.CALsimilar(d
strategyOwill thus[CbelLinfeasible[in(the[Daimler-ChryslerCgroup[becauselbfthefadicaldifferencesd
imposedbydrontfandtearlWheeldransmissions.[Onihelbtherhand,ihe (500MO0production¥olumel
barrierCsOwidelyCacceptedCasthelprofittbreakevenCpoint(forCusingCcommonCplatforms,Cmakingthis[
strategylquite(Selectiveihferms[ofithe[OEMs[thatldaniollowlit[{Mendon¢a,1999).0

Thus,lnlkertainCtasesthisCsolutionCtaneadtolimportantfeductionsCntevelopmenttosts,While[]
simultaneouslylguaranteeing@hatVehicles[écommercialisedWithin(he$amelgroupldohotl¢ompeteforD
thel$ameliarket.[Thislis[inadepossibleby,Hor(éxample,lincorporating[different(suspensions,interior]
and(exterior(irim,[andtehicleldesign.O

Fromdhel$uppliers’'pointlofView, lincreasedpressurewilllbe [putldonproduction¢apacity,[Since[DEMs, [
almostLcertainlywillChotlincreasetheChumberlofCSuppliersCof(alspecificCcomponentbutwill(probably
maintainlorldecreasefhemumberloffirstiierSuppliers.(WhereasforfhelargerSuppliersihisihaynean
greater{evels[bf(kpecialisation,C0inthease[bfCsmallerCsuppliers[thatCwish[ioCmaintainCalfirstierd
position,the@nsweray(Belihlihcreasingloveralllproduction[dapacity.

O

FirstTier[BupplierfReductiond

OEMslareldecidedlyCperusinglstrategies[of[toncentrationfonaldimitedChumber[ofChighValueadded
activitiesCandCobutsourcingChon-core, owerOralue[work. W hileOnthedistant(future ftOsCpossible (o0
imagine[DEMs[outsourcing¥ehicleassembly,Ihel¢hangeslinihedollowingyearswilliprobablybelless
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drastic.[INevertheless,Omany[JOEMs[have[suggestedfutureOspecialisationCintheOareasofCvehicled
design,dinalCassembly,CimarketingCandsales.[TheloverallCresulttwilllindoubtedlybe ChigherOevels[of (]
outsourcingy[OEMs[AndihelcorrespondingfransferencelofiesponsibilitiesioiheSuppliers.ThismewO
equilibrium[pointCeanonlybeStrucklifltheChumberlofirstier Suppliersvithivhom O EMslinteracts]
substantiallylSmallerfhan(tlisfoday.

Simultaneously,fheeductioninheumberofiSuppliersihasi¢learcostbenefits@romEhe[OEMs’[point(]
ofviewlOnermsCofCpurchasingCefficiencyfandBupply-base[managementsinceCOEMsCarecurrentlyd
pursuingCal+1CsupplyCstructure,[thatlis, ChavingCalCglobalsupplier,CtapablebfCaccompanyingthem O
whereverOassemblyOplantsUareCestablished,JandCaCOsmallerdocalOsupplierDwhoseOmainOrole[fisCto 0
compensatelanyldisruptionihSupplybyihelgloballplayer.O

ThereductionOntheChumberCofirstliier[SuppliersillCbringCabout[&lterationslinthe [SupplyStructure
similarCiohatCdescribedlnthetaselbf(standardisation,Chamely,Xhelprogressive[growthof{irstRierd
suppliers,alkloserCrelationshipCbetweenCOEMUOandfirsttierCsupply, CanCupstream transferenceCof
responsibilityl@and@nlihcreaselinlddemanddnSupplierdesign@ndldevelopmentdapabilities.O

g

TechnologicallDevelopments[

Thelmany[positiveltepercussionsthe[growth[of(the[automotivelindustryChasChadloverthe[Years[on
societylarelincreasinglybeingloffsetbydhelhegativeénvironmentallimpactlofivehicle[production,lise,[]
andldisposal.[Thishasforced[OEMs[lolfethinkhelénvironmentallimpactloftheir(products@ndhasled]
tolfhelihcreasinguselofllifecycle[Analysis[LCA)@As[Anlimpactl@ssessmentibol.O

Alecentlifel@yclelinventoryStudyindertakenbyfhreelepresentativesfromfheWnited[States[Councild
forfAutomotive[Research[{USCAR)GERnimbrellalorganizationfofDaimlerChrysler,[Ford,[@nd[Generald
Motors[3,[the[AluminiumCAssociation,[the[Americalron[and[Bteeldnstitute [(AISI),[andthe [American
Plastics[Council [APC)feachedthelfollowinglfesults:[]

= Thelgenericilehicle'suse"phaseldominatesénergyl@onsumption.d

=  Thelinaterial(productionf@ndnanufacturingbhases¢ontribute[13%[af(thelénergyléonsumed,65%[]
oflthelparticulatel@émissions, 68%[o6f[fhelSolidwaste, and@0%[0f[fheMmetalWastefowater.d

=  Thelénd-of-life(phaseldontributesiwith[7%ofthe fotallifedycleSolidwaste, [primarilylas[@utomotivel]
shredder(tesidue.O

0
Theldirectlimpactfonihe[gqualitylofllifelin(netropolitanfareas[Andiesearchihatlsuggestihatldemand
willldutpaceldil(productionetween2007[and2014havebroughtlintol$harpfocusthefuellinefficiency
ofC¢ars.[ThelCalifornialAirlResources[Board[{(CARB)@And[Corporate[AverageFuel(Economy{CAFE)C
regulationsCare[gjood&xamples[offémissionsegislationbecominglincreasinglytestrictive.O0nEurope,]
generallperceptionisihatlihfhe hearfuture,2{o[31/100km[carsOvilllbelthe horm.[As@[fesult[ofthese
pressures,Vehiclelmanufacturers@nd@heir3uppliershavedeenfaking@ltloserdook[atpossiblewvays]
toldecreaselthellevellofairpollutiongenerateddyldars.
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Besides[effortsCmadelinlthefesearchlbflCalternativefuelsCandpropulsioniechnologies,fautomakers]
haveOequallyOfocusedO onOweightOreductiondandOinternald combustionO engined (ICE) O efficiency
improvements.OAlthoughOveryOpositiveOresultsOhavebeenOreachedOinOtheOdevelopmentOofOnewd
propulsionCsystems,[therels[stilllTsomelwayliolgolbefore[the(DCEoses(its[StatusCastheprincipled
propulsionOtechnology,OsinceldJcommerciallyClviableOalternatives, ODnamelyOtheOfuelOcellJandOhybrid O
propulsion,Care[&pproximately(10yearsfaway.[Wellill@hus[tontinue@oWitnessimprovements,[inhel
uselbf(thedCE[echnology,[materialisedlin[thefeductionCofCemissionsCandthelincreaselbfCengine
efficiency.[Binceiheforeseeableldevelopmentslinthe ICENillthotsignificantlylimpactihePortuguese
componentCsuppliers,special(focusOwillConlyCbhelgiveniofuturedevelopmentsCintermsCofOveight(
reductionf@nd(recycling.[]

Regulatoryl@ndconsumerpressure,ihichbecamelinore@cute@fterfhe1973bil(crisis,forced [ DEMsO
toOrethinkOtheirdofferdinOtermsOofdeconomicC0andOmediumOsegmentOvehicles, OtillOthenOlargelyd
overshadowedbyfheipper3egmentslin(ostlindustrialised[¢ountries.[As[@esult, [greaterlémphasis]
waslgivenoheltonception[bfEmaller,0morel&conomicltarsthatlivereSimultaneouslyfappealingdol
consumers.[Presentléstimates[pointfioteductionsCbflimorethanlhalf(ihe[Vehicle[Weight[io[imeetthe
abovelhentionedfarget6f2/3l/km.O

0
FigureldWeightEvolution@fMediumEuropeanVehiclefrom[1984 {01996
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Fromhelanalysis[ofthe[abovedigurelitlsfapparentthatthelindustrylsCturrentlyCtilllmovinglintheO
oppositeldirectionWwithfan[Average@nnual¥ehiclelweightlincrease[of[2%[overithedast12[years.[ThisO
increaselhas{oldovith[@helgrowingfamountloflperformance,factive[and[passive$afetydeatures,[And
high-techOsolutionsOthatOare[dmadeUavailable OtoCtheOconsumerOforCimproving ChisCor CherOdrivingd
experience.[Bimultaneously,CimportantCiveightCreductionsChavebeenachievedlinCother[partsCoflthel]
vehicleSuch@s(ihody@nddhassis[@omponents.[

Solar,Weight@eductionthaspartiallybheenlaccomplisheddhroughiheliseofdighterinaterialsSuch@sO
plastics(ihatSubstitutedheavier@ndSometimes([dostlierinaterialslike[Steel@ndvood,But@lsothrough
thedimplementationOofdifferentd0geometricalCsolutionsOthatOdid OnotOreduce OtheOsystem’sOcritical O

performanceléharacteristicsiwhileusinglfheSame(fypeofimaterial.C]
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Algoodlexamplelarelplastics,vhich[besides[ihe[dbvious[actorfassociatedGolits[cheaper[tost,[alsol]
present[possible[gainslinermsCofltrength,eightteduction&ndltlesignpossibilities.[The{ollowingO
figurelfepresentstheaterialldontentdflaimediumSized[Europeanirehicle.O

FigureBEMaterials[Contentfor@MediumEuropeanVehicle[{1996)0]
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Thelshifttfrom[steelltopolymerstirectlylimpactsthelinjectionCmouldersCandthe[metalCprocessing]
companiestindoppositeOways.OThelsteelOprocessingCcompaniesOwilldincreasinglyObeOforcedOto
incorporate[hewlknowledge[relative[to[theprocessingbfCalgreaterCvariety[bfCmetals,as[kteelisO
increasingly$ubstituteddorlotherlinetals. FromdhelinjectionfmoulderspointlofWiew,@hel$urgelinihed
uselofObolymerslinfheautomotivelindustrylisflindoubtedlypositive.[(Heredhe[differenceWilllienhed
capabilityfolé¢onjugatedifferentipolymerslin[alsingle productlandfofbin[polymersioinaterials(Such@sO
metals.[Nevertheless,IhelincreaselnpolymerutilisationWill(bedimited by[difficultiesCéncounteredinl
recyclingfheselaterialsand,@sSuch,@luminium@ndiagnesiumwilliprobablylgainlgroundasighter

recyclableaterials.O

Sinceihelluseldfitheselinetalslis[presentlylguitetestrictedoVehicles[of(iheLpper3egmentslofihed
market,@ransitional$olutionlmaybe dolliselhighlandltral$trength$teels[@sivelllasTailored blanks [
andCsteellsandwich.[Furtherimprovements[tanibelachievedihroughlihelise[bf(SuchOmanufacturingd
technologiesCastubularfandheetChydroforming,andasereldingthatWillCincreasinglybelisedlin(]
metallprocessing.[Combined,theyWillyieldieightSavings@andlimprovedperformance.O

ThelncreasingpressuresConveightreductionCandCperformancelimprovementOmplydhattheloveralld
costloffalvehicle[bedookedliponlinalsubstantiallyldifferentiivay.[Since@hesedwosets[of[attributes,d
maylnihelshort-term,ConlylbeattainedthroughtheuselofCtostlierfmaterials,(addeddocuslmustbel]
givendtoreducingCmanufacturingCcosts. T hisCviewcollidesCwith[(the OcurrentCand DwellCestablished O
philosophybfCmassproduction[basedontheuselbf(cheapmaterialsCandexpensivetooling, by
presenting[solutionsthatlimproveloveralllperformanceihroughthelliseldfCmore[complex@andltostly[]
materialsutiwhichyield[SubstantiallylSmallerfoolingldosts.[

Indhis[tontext,[Steell3andwich[panelfechnologylhas[greatpotential, hamelylindermsoflitsiselinthe
productionOof{chassis.OT hisCtechnology, CwhichOhasObeenOinOusellinCtheOmarine, DaerospaceCand
performance¥ehiclelindustry{or$everalldecades,feliesdndhephysicallproperties[ofEhelstiff,[Strong
outerCskin[bondedlbnCeithersidebylalthick,dightweight[tore.[Bkins[areChormallyCmadelbf[carbon,

MESTRADOEMIENGENHARIAEGESTAODETECNOLOGIAE-INSTITUTOISUPERIORIT ECNICOE-WUNIVERSIDADE(T ECNICADELISBOAL 100



PRODUCTIONICOSTIMODELINGFORTHEAUTOMOTIVEINDUSTRY

aluminiumior@ramidfibre-reinforcedpolymer,iwhilefhe[dorenaterialshave eenldonstitutedbybalsa, ]
polymerfoams,CmetallicCorCpolymerChoneycombs.[Bincelbendingfoads[aretarried[bylthelexternald
elements,S$ignificant[gainsOnStructural&fficiencyleanbe Attainedbylenlarging@heldistance between
thelpanelsiwhilel@nly(Slightlylincreasingieight.[

Despitefheléfforts[inadebylsteelmakerslinlofferingfalgreaterdiversityloflcompetitive[Solutions,[éfforts[]
offwhichtheULSABOs[AlgoodCexample,thelSignificantCamount[of(steellusedlinCtarsfinthepastO]
partiallyCéxplainsihe[downwarddrendofltheLselofthismaterial. [(Table[2[summarisesihel&xpected

evolutionslihermsofiihaterialsdsedlihfautomotive production.

0
TableR2HProspectslinfhelisedfdifferentMaterialsiinfthelAutomotiveldhdustry
Material(l Contributionb[@veralliWeight[ PresentDrawbacks]
Steeld Decreasel] WeightO
PlasticO Increasel] Heat[fesistance,Recycling[]
Aluminium Increasel] Priceffluctuationst
Magnesium[ Increasel] Priced
Source:[ULSABO
0

On[thelbtherChand,Caccordingtothe United IStatesCouncil(for[Automotive[(Recycling, tenCmilliond
vehiclesCarekcrappedCannuallyCin[the JUSA.LWithCaCcurrentCrecyclingCrate[(bf Capproximatelyiree-
quartersoflaypicalvehicle,[@arslare[@mongiheldommoditiesWithhigherfecyclingfates.]

Besides[effortsCmadelinthe[development[bf(processes[that[seektolteclaimtheeconomiclvaluel
associatedfol¢ertain[partsioffhe¥ehiclefhroughecycling,$peciallémphasislis[équallybeinggivenfoO
increasingCthe JuseOofCrecyclableCOmaterialsinCvehicleCOproduction.ONotwithstandingOsome Opresentd
difficultiesCassociateddotheTrecyclingCbfCtertainCpolymers, Future[product,CandCmanufacturingCandd
recyclingCprocessCdevelopments[villdead@olthelincreasing[lse[bf(these[materialsCas[almeans[bf]
reducing(thelimpactoflénd-of-lifellehiclesonthel@nvironment.[]

0
2.1.1[Characterisation@ffhelGlobal[Componentshdustry

Theléompetencies[andfesources(ihvolvedlihfheldesign,tnanufacture,Andlassemblylof@pproximatelyd
tendhousanddifferentCpartsiivhich[turrentlyleonstitute[@Vehicleanddhe@mount[oflinformationisedd
andgenerated[bytheseprocesses[havemadethe[managementofthisCcomplexityCbyalkingleO
companyvirtually@nlimpossibleask.dnfact,[@xceptorihelperiodduringlivhichFord@ndfheModel T O
dominatedCorldCproductionthroughiheiseCbfCsingle[product[SpecialisationfandCmassCproduction,
herebysignificantly(reducingtheevels[ofleomplexity(df (productsandlprocessesbutlSimultaneously
facingldifficulties@rising@rom [Supplierihcapacityfolfespondothe desiredproductionilolumes,[OEMs
havelteliedCheavilyConCsuppliers.Onltheyearsthat[followed,[tompeting[strategies[bylbther(OEMs,
namely(GM,[basedlonproductldiversification,[émphasisediheheed{orinoreValuefobebutsourced
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whichOurtherlincreasedihelimportancelof(the[componentslindustry.[Mass[production,ivhichbyZhen
hadbeenladopteddynosttOEMs, [couldfinallylbeaseddnloutsourcinglalSignificantiumberlofparts™
producedbylSuppliersinderihelS8ameltassproduction[philosophy.(]

OnlyOapproximately[115%ofCtotalOmanufacturingOprocessesCcorrespondCitofinalJassemblyOwhichO
illustratesihe(SignificancefhelipstreamNalueléhainhasassumed{Womack,1991).[As[¢anbelSeenih
Figure®ihelJapanese[ODEMs[outsourcelioreloflthe{otalWalueldf@heldutomobilelivhenléomparediol]
theirEuropeanfandAmericanl¢ounterparts.TheliniquelfelationshipbetweenfheJapanese[DEMs@ndO
theirBBupplierslscommonlyinked@odhis[$singularteality. [(AmongiheEuropeans,ihe[German[OEMs[]
and[FIAT [areltlearlyfdutsourcingessValuethaniheir(Frenchfand[Scandinavian[tounterparts{here[
representedCby[\Volvo).DWhen[Canalysing[thetrendCinlCin-houselproductionduringthelperiod[underd
analysisiive[¢anldentify[fwoldistinct@endenciesihEuropelandiheUS,[And0hJapan.Thelowlfatesof]
in-houseproductiontegisteredlinJapangrewldluringhe$evenyearsbetween1978@&Hnd[1985,Ovhile]
the[American@ndEuropeanates$howedadendencydolstabilise.OMorefecently,[inodularisationnd
supplierffeductionprogrammeshavelediblévenhigherlevelsofioutsourcingby@EM.O

Figure®Fh-houseProductionby[OEMs (%)
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g

ThisGituationthaseddothe [growthlinfhumberland$izeofheSuppliersivhich,in{urn,hasledoihe
largerftomponents[tompaniesltivallinglin[$ize[With[he$mallerTODEMs[as[tanbel$eenbylcomparingd
OEMI[Andldomponentsimanufacturers’furnoverlevelsipresentinglih[Table3@ndTable4.I

g

g
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Table3EMajorEuropeanManufacturers’[Turnoverin[19970
Companyd Turnoverd

BMW [Groupd 3004460
BMW [Automobiles[{excludingRover)O 168560
Fiat[AutoO 259760
Ford@f(Europel 2112940
GM[Europeld 2201190
Mercedes-Benz[J 272860
PSA[Automotivel 260760
Renault[{cardivision) 2500320
Rover[ 98750
VolvoGroupO 100300
Volkswagen(Group,Europel] 542270
Volkswagen(éars[&[@ommercialiehicles 342180
Audill 113470
SEATO 60510
Skodall 26130

Source: [EconomisthtelligenceWnit

ValueslihiMillions[ofDollarsC]

Tabled[EMajorEuropeanComponentsManufacturers’[Turnoverin19970

Companyl Country@f( Automotivel %(of[Totall]
OriginO SalesO SalesO

Boschl GermanyC 16[067C 61C
MichelinO Francel 13004C 98C
LucasVarity UKL 6(735C 88L
Valeo[ Francel 5[700C 100C
Continental( Germanyl 5(393C 86C
Mannesmann(] GermanyLC 4[854C 21C
ZF0O GermanyLC 3004C 78C
MagnetiMarelliC] ItalyC 3713C 98C
GKNO UKL 3[22C 61C
AutolivO SwedenC 3@57C 100C
PirelliC) ItalyC 3[084LC 48C
Siemens[] GermanyC 2[528C aC
BTRO UKL 2[216C 18C
Pilkington UKLC 2[208C 46C
Krupp®Hoesch Germanyl 1854C 12C

Source: [EconomisthtelligenceWnit@stimatesT]

ValueslihiMillions[ofDollarsC]

Estimates[bn[theltotalChumberCbfftompaniesCproducingfautomotiveparts[VarysubstantiallyCamong
sources.JAOstudyC0commissionedObyOtheOEuropeanCCommunityCJandOundertakenObyOthe OBostonO
Consulting[Group/PRS[{1990)0dentified@pproximately[3250$3uchlcompanieslinlthe[EU.[Onihelotherd
hand,Sleigh}(1991)dentified 11500 enterprisesJproducingCautomotive Cparts. OT hisCdiscrepancy s
probablytheltesultCofCdifficultiesCin[assessingwhatlnFactOsCanCautomotiveOndustryCsupplierdnCal
contextofharginall@andfluctuatingfurnoverslinfhe@utomotiveSectorbylSomeloftheselénterprises.[
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IfvetonsiderthelbverallCactivity[of, forfexamplehe[German[Boschlbr[Siemens[GroupsWithIotall
1997 sales[of(26[290CandBOLD73million[dollarstespectively, thenive[tanullyflinderstandGhe$ize
andhegotiating[(power[OEMs[arelpresentlylconfrontedWith[in[Eheir[Suppliers.[Theldn-goingprocesses]
offtoncentration[@ndltentralisation,hatlis,ihetonsolidation[ofliheposition[of(alteducedhumberof(]
major$uppliersfandiheléxpansionlintoihe$ectorbylcompaniesi¢onsidered$pecialistslinlotherieldsO
offactivity,Willfurther@ontribute fofhelgrowthih[SizeldffhelargerSuppliers.O

Ofl@helaAbovelisted[Europeanltompanies,[onlyfiwolsupplythe automotivelindustryCbnCanexclusivell
basis.[MaintainingSubstantiallevels[offactivitylin[dtherlindustrieshasbeen@lStrategyfollowed bylostD
suppliersCasCaformbfCmanagingtheltyclicalirendsCinthe Cautomotivelindustry.[Alreadylin(11991,00
suppliersiSuch@siheBritishidompanylllucas,Whichlatfhatfimehad 36%[oflis[Saleslihfhelautomotive
industry,dooked@owards[shiftingCmorebusinesslintolbtherfareasasloneof(the[tompany’sOnedium-

term[Objectives.O

Besideslits[positive(effectsCon[hegotiating(power,[Size[assumesfreatlimportancelinparttbecauselit]
permitsCalevelCbf(R&DOnvestmentthatlsCtompatible (with(the[tompany’'sspecificCtierpositioning.O
Industry[sourceslturrentlyCsuggestlappropriate[&xpendituretatesfn[(R&DLof(aroundb%Forirstiier]
suppliersibutlin[1996essihanhalflofihebiggestitompaniessurveyedlinfanEconomistlntelligencel]
Unit$tudylQivere factuallylinfeonformancelwithhis[eriteria.[The$Samel$tudyléquallyl¢oncludedhatthe
levellbf(R&DexpenditureVarieslin[éccordancedoihe(hature[bf(the[tompany’sibroducts,Ihatlis, ihe
companiesivhichléngagelihesearchlin[State-of-the-artfechnologies@relikelyfo$pend@dargershare
on[R&D.[

Simultaneously,CeffortsCundertakenbyCOEMs[tolimprovelefficiencylnCpurchasingCandsupplythainO
management,@relesultinglin(the Meduction[ofltheSupplybaselandlin[anlincreaselihfhecomplexityldf(]
thelproductsSupplied@t@llfierdevels.Besideslissueslielatedfolproduction¢apacity{orlinldtherivords]
size),[btherlssues[suchCas[R&DlinvestmentvillCprobably[determinevhetherCaltompanylhasthel]
necessaryl¢ompetenciesoldesign,produce,@nd3hipapartihatiayldifferSignificantly@romdormer
companysupplies.ThisOwill force[somelbf(the(smallerCtompanies,lWwholwish[ioCmaintaintheirtierd
positioning,toCgrowlthroughCmergersCandCacquisitions,[herebylincreasingChot[onlytheirCproduction
capacitybut@ttainingheldompetencieshecessaryfor@ahigher@addedalueSupply.O

While,[inOmostcountriesCthisChas[proventoCbealfeasible JsolutionOd-CtheCOwaveCofCmergersCand
acquisitionsWhichlChas[swept[practically(thelentire[globelis[Widelylknown(3,culturalldifferences[imay]
lead(foldiverselapproaches(iolthislissuelin[¢ountriesiivhere, [for@Varietylof[feasons, thefullimpact[of
thislwavehasnotyetbeen(felt.(]

Solfar,inergersfandlacquisitions[haveldominatedlover[jointiventuresiduefoihefacthat@cquisitions
constitute[AdasterWwaylof(attainingthebbjectives[uinderlyinglthelhesel&trategies.[Thelnainteason
hasoldo[WithChotChavingol[blendCdifferenttcompanystrategieslinto[alsingle Cstrategy.[(nstead,the
acquiringirm’s[objectives[andstrategiesCdominatetheCoveralllbbjectives[andstrategies[of(the Chew
company.[Onlthelother,helgrowth[iadepossiblefhroughinergers@ndlacquisitionsdlearlySurpasses
growth{basedlbniheltlevelopmentloflinternaltesources.(nfanenvironment[tharacterised(by(OEMs
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demandingCtonstantCFeductionCn[unitCtosts,[systemstesignfandproductionCtapabilitiesandglobal(l
reach,lnternalCgrowthlisfust[tootimedemanding.Tableblllustrates[thelimportanceCmergersCand]
acquisitionshavel@assumedlhhelgrowth(Strategiesoflthe250argestidomponentsSuppliers.O

TableBEHAcquisitionsinfhelAutomotive[Componentshdustry(1992(=1997)0

SizelandMumber6ffAcquisitions

>[$B00Milliond $00MillionZ$BOOMillionD <[3a00Milliond
Danal(23)0) Federal-Mogul({8)0 Valeo[(11)0
Echlin[(15)0 Borg-Warner[Automotive[{®#)O MascoTech{5)0
Magnal(17)0 Collins[&[Aikman{4)O Arvin[(5)0
Johnson(Controls{12)0] Sommer(Allibert(3)0 MagnetiMarellil{3)0
Autoliv{(11)0] Intermet((2)0 PlasticlOmnium(({3)0
BREED(Technologies[{11)0 Excelhdustries{1)0 Budd{2)0)
Eaton({11)0 ECIAL)O
LucasVarity[{10)0 Donnelly[{1)0
Lear[(9)0d
GKNI7)O
Tower[Automotive[(7)0
Bosch{(2)0
Source:[Andersen[Consultingd
0
g
g

2.2[THEPORTUGUESEAUTOMOTIVEINDUSTRY

O
2.2.1HistoricalPerspectivedfihePortugueselAutomotivelhdustryd

Recognisingthelimportancethat[theCautomotiveOindustryOcanCassumeldinCthe OdevelopmentDofJall
country’sféconomylandihetelativeWeak[$tage[ofldevelopmentlofiihis[hationallindustry,[in[(1963ihe
PortuguesegovernmentlissuedCaldecreethatCblockedtheOmportOofICompletely[BuiltClUp(CBU) O
vehicles.[Thesameldecreelimposeda25%0imitCasthe CminimumChationalWalueaddedlinVehiclesO
assembledibcally.[As@ldirectidonsequenceldfihisidecision,fhe@automakersihatSoughtibldontinuefod
sellCcarslinPortugalCvereforced@olestablishCassemblyCplantswithinChationalRerritory. (By[1973,CB0C]

assemblyllinesiWereproducingpassenger@ndldommerciallehiclesihPortugal.(]

DuellothesmallCsizeCbf(the[hationalCmarket,[theseCassemblylines[were[bfC(alteducedBcale, Candd
consequentlylhefficient[{VelosolandFelizardo,[1998).[On[theldtherthand, fhis[productionlevelivas iy
noCmeans[beneficial fromthe[Portugueselsuppliers’[pointCof[View,Cmakingltiverydifficult forthese
companiesovorkléxclusivelyorihefautolindustrylonaprofitablebasis. [Onlythe HewZhatléxhibited
anlorganisationalUstructurethatOpermittedCtheOdcommercialisationCinCforeignOmarkets, OwhereCthe
necessarylScaleléconomiesiwerelattained, Werelablefoproducelhigherialue@dded@domponents.[The[
remainingCcompanieswerelimitedoXhelproductionfofdowValue[added[tomponents,ChamelySmallll
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stamped[parts.[Theltriseshat[$ucceededthe1974tevolutionfurtherléomplicatedfhesituation[of(anC
already(fragilelihdustry.[]

By[1980,[nternationaliradelagreementsisignedbyPortugallandihefealisationthatthe[1963policyl]
was[holongerCadequately[fespondingto[hationalCinterest,[5purredthePortuguesegovernmentiol]
outline[alhewpolicy.[With(The[Chewpolicy,[festrictions[onthelimportCoffeompletelybuiltCupVehiclesO
werelattenuated(@sfhelimportof{CBUANd[Complete[KnockDown[{CKD)ehiclesiwasmhowlpossible[if]
compensatedthroughCthe OexportCofCocallyChroducedCcomponents. O0Simultaneously(Foreign[Directd
Investment[{FDI)as[Stimulatedhroughlihe isedflihcentivesWhichpartiallyfinancedhelihnvestments]
made[byforeign[tompanieslin(Portugal.CAs[altesultCofthisChewlpolicy,thesmallerfcompaniesith(
inefficientCproductionstructuresfandimitedpresencelinforeignfmarkets[facedlincreasingpressures]
whilebiggerldompaniesiwith[anEuropeanpresencelWereprospering.]

DuringhisOperiod,@heRenaultCprojectWwith[itsCéngine,[gearbox[Andtarfassemblyfactoriesashot
onlyheliostSignificantlih@ermsofivolumeloflihvestmentbutl@lsolinfermsoffhelfepercussiononthe
automotiveOsector.OAtOtheOsupplierdlevel,dRenault’'sOpresenceOplayedDanOimportantdpartOinCOthe O
developmentoflihislihdustryldue{odhepositive[Synergies(ihatlfesulted from[algeographical (proximity
to[aldarge[OEM.[Thefelevancelof(thisfinvestmentlcanlbe$een,hotlonlylbythe[humberloflyears[ofl]
productionfivhichfamounted@o[A8[{from[198010[1998)butlAlsolbythedivedifferenttRenaulttinodels™
produced(atthe[Setubalplantlduringhisiperiod.

AnlmportantCpartCof(the ChewpolicyaimedCatlpromotingthelexportlofCautomotive[tomponentsCandd
simultaneouslyboostingChationalCproduction[3olasioltorrespondothel&xpectationslnderlyingihel
Renaultproject,fhatlis, fhatPortuguesedirmsioccupy@asignificantpartioffheRenaultSupplydhain.[AsO
altonsequencelbfthis[policy(from 1980101983 Approximately[10billion[PTEQverelinvestedlinthis(
sectorfih[Portugal.]

During[1988,[allltemainingtestrictions[on[EECImportsiivereldifted(andihe PEDIP[{Programalparalo]
Desenvolvimento[dalndustriallPortuguesa)programme-CaimedatCacceleratingthedevelopment]
processlof(thePortugueselindustrial fabric-Cstarted. (BesidesOotherCOmeasures, CthisCprogrammel]
included,OexportOpromotiondandOtheOsupportOofOalreadyOestablishedOcompaniesOandOtoCforeign
companiesvishingfoléstablishthemselveslinPortugal.[(Withinhis[¢ontext, fhelinstallationldfAnother
large[OEMUOn[Portugallfassumesgreatstrategiclimportancedor@hedevelopmentldflthe[€omponents
industrylandhationallindustryas@hole.[Assuch,by[1995,[(and[&fter[intenselhegotiationsith[Zhe D
PortugueseGovernment,[the[AutoEuropalFord/Volkswagenljoint[venture[begins[productionof(MultiC]
PurposeVehicles[(MPV){fortheVolkswagen@ndFord(groupsiih(Palmela.O

Besides[presenting@feasonablemumberoffavourable[¢onditions,fhelsignificanti@mountloflincentives]
givenlbydhe[Government,[lindoubtedlyplayed@nlimportantolelinfhefinal[decisionloffheiwo[OEMsO
tolinstallltheassemblyinelin[Portugal. On{act, @he[AutoEuropaljointiventureteceived@dotal [bf (PTEO
158000MillionbffincentivesCnCanbverallCinvestmentCof(PTEM53000million.Oncentivesfor[thed
constructionCbfCport,railCandfoadCinfrastructuresCamountedioCanother(PTEOL4[D00CmillionIVale,O
1999).00
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Simultaneously,the[AutoEuropaljointiyenture[Was[tesponsiblefor[algreat[teal Cbf (FDIsince[somel]
foreignCtomponents3uppliersfollowedihewo[DEMsIoPortugallandustlinthePalmelaltegion[220
newlproductionFacilities[Wereltreated.[Ofthese,[bnlylten[dolChot[torrespond@ofointiventureswith
Portugueseltompaniesiihichlslguite[tlemonstrative[bf[theevellbf(dlevelopmentlalreadylattainedby]
these[tompanies.[INevertheless,becauselihelagreement(betweenIheFord/Volkswagenointtventurel]
andthe[OPortugueseStateOplacedrestrictionsConOnon-nationalCvalue Cadded,[(there OwasOanCextrall
incentiveforfhel@éstablishmentdfifhesepartnerships.C]

By1996[theAutoEuropal@ssemblyllineWastesponsiblefor(approximatelyB2%oflall(hassengerears]
producedhationally.(O0ThisCivalue (furtherCincreases[in[11998when, CafterdongChegotiationsCwith(the O
PortugueselGovernment,fhelastiRenault[Cliolis[producedihJulyldfhatyear@tiheSetdbalplant.O]

Notwithstandingdheplant's[tlosure,[Renault’s[presencevasoflgreatlimportancedodhisfindustry, (hot
onlytdfromhepointCbfCviewbf(thehationalsuppliersCbutCalsoduetothe ool Cbf(knowledgeand
automobilefndustryle¢ulture@heprojectleftibehind.Ondeed,[nanyloffhelintermediate[@ndhigherdevel
RenaultCstaffCwhichCareChowOwvorking bnCmajorChationalCtomponents[tompaniesCaretransmitting tod
theselénterprises(an[@utomobilelihdustryldulturewhichlSome[06f[themWhereldesperatelylacking.O

Currently,CinCaddition[toJAutoEuropa, Canotherfive[facilitiesCassemblepassenger, dightCcommercial
vehicleslandrucksiwith@otal(productionolumeldflapproximately27 1000 ehiclesih[1997 [bflhich]
25[M00korrespondedtolthe[RenaultCblant.(OTable[Bpresents[thelevolution[bf(thebverallCvehicled
assembly.[AsweltanSee,from 198701997, Ihemumberlof¥ehicles[producedlihcreasedby@factor
of[R.2.[Nevertheless,during[11999, the[FordLusitanalplant,CwheretheOTransitCimodelOwvas[beingd
produced,@eased(activity.[TheFordacilitieshaveSincefhenbeenlacquiredbyOpel.O

Table®HVehicle[Assemblylin[Portugal

ad LightO Lightd HeavyO TotalO
Passengerl Commercialll Commercial(
19870 708300 282940 42690 1238970
19880 710880 327380 46370 1365240
198901 731780 359520 43530 1460870
199001 602210 478810 29660 1376870
199100 719730 4458501 29400 1413770
19920 961790 387190 35760 1632260
19930 600750 390080 19840 1222070
19940 377540 730290 14370 1252090
19950 731850 739400 16880 1588950
19960 1526460 7178200 195200 2331320
19970 1860100 827550 37910 2717370

Source:AIMA198731996); MAFIA{1997)0
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Table7EVehicle[Assemblyperline{1997)0

OEMO Plantd Passenger[ Lightd HeavyO TotalO
Locationd Commerciald Commercialll
AutoEuropal SetibalC] 131.4000 -0 -0 131.4000
Opel[Portugalld Azambujall 7.5690 56.1950 1140 63.8780
Citroén[lusitanall Mangualde 28.7250 -0 -0 28.7250
SODIA[{ex-Renault)d SettbalO 18.3160 6.6990] -0 25.0150
FordLusitanall Azambujall -0 9.9090] -0 9.0900
MitsubishilTrucks] Tramagall( -0 4.1150 3.1500 7.2650
Salvador[Caetanol] Oportod -0 5.8370 5270 6.3640
Source:[AFIAQ

g

Asl$uch,[only[iveplantsfarepresentlylproducing¥ehicles,[And$imultaneously@wolplantsWith@[{otal ]
yearlylproductiveldapacityloflapproximately[@0[000Nrehicleslare[@waitingldecisions@niheirfuture.]

O

O
2.2.2[PresentGituationdfihePortugueselComponentsihdustry

InitiallyOstronglyCcoupledCtoCtheOnationalOdownstream Dvalue Ochain, Othe OcomponentsOindustryChas[
graduallytbeen(gaining[groundlihlotherinarketslandlits(dependencyldnhePortugueselassemblyines]
isCdiminishing.[AsWas[previouslyCimentioned, this[&ituationChaspartiallyCbeenlinducedbythelpublicC
policies[dutlinedforhishdustryfhathavel@aimed@tboosting(its(¢apacitylandlimportanceat@ahational ]
andlihternationallevel.O

Accordingodhel¢onfiguration3uggestedyfhellnternationallMotorVehicle[Programme{IMVP),[¢ited
byVelosolet[@l.[{2000),nostPortugueselcompanieslare[subassemblyinanufacturers,fhatlis(process]
specialisttwith[additionalCtapabilitiessuchCasCmachiningCandCassemblythatCarelfesponsibleForthed
designCand[testingof(thelcomponent(s),[butChot(thedesignCof(theentireCsubassemblyCorotherd
components.[As[@l¢consequencelofthiseality,[Alsignificant(partldflocall[demand,oreSpecificallyfor]
integrateddJcomponents,dsubassemblies, JanddsystemscannotObeOfilledObyCOnationalCenterprises. [
Consequently,[the[assemblersChaveltoltesort(toforeign[suppliers,(5omelbfCvhichCdolChot[possess]
productiondacilitiesfindPortugal.[These[€ompanieshavebeenltesponsibledorIhelhigherWalue[added
componentsthatCdemandCsignificantCtapabilitiesOnCsystems[designOvhichCareChormallyOackingOnO

Portugueselénterprises.d

As[process$pecialists,[fhemationalléomponents(companieshaveldeveloped@round@dimitedmumber]
of[tore[tompetencies,lincorporatingChewltechnologiesCkolastolmaintainCor[graduallylincreaselthe
addedOvaluelbfltheirCproducts.[AlthoughlthisCmaylseemtoltepresentthe[haturalCevolutionCbfCmost]
companiesUinCthisOsectorCofCactivity, (Othe Crelative (lack DofCtradition JofOPortugal Cas JanCautomotive
components[producingCtountry,$ignifies@hatlmanylof(ihese[companies@relinanlinitial StagelofdhisO

process.[]
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Nevertheless,fhel¢oncentration[on@dimitedmumberlofifechnologieshas[permittedthe [apid(growth[6f]
thislindustryfas[can[be$eenlbylanlanalysis[bf[Table[B,[Wheretheliotalturnoverlofthissectorfhasl]
nearlyCbeenCmultipliedCbyhineOnCalperiod Dof Conly12 Cyears.[OThe [volume DofCexportsChasCgrownd
accordingly,[making@hisfindustry[ihe[$econdargest&xporter.[This[$eemsiolindicatethat@hepublicO
policiesCoutlinedForthisCsector,thamelythe[1980Cpolicythatlsoughtiolboost[exports,ChaveYieldedO
quitelpositivelfesults.(]

TableBHPortugueselComponentsndustryEvolutionO

ad InternalMarketd ExternallMarket Int/Ext[(%)0 Turnoverd
19860 400 450 890 850
19900 660 1600 410 2260
19940 870 3580 240 4450
19970 2500 4600 540 7100
19980 2710 4650 580 7360

Source:[AFIA.IIValuesOhDillionsBfPTEO
0

ThelimportanceloflthisSectorwithinfhe[Portugueseléconomyléanfurtherbe@valuatedbyihe@nalysis[]
oflihelfbllowing(fables.O

Table@EImportanceldffhelAutomotivelComponentsOhdustrylihfhePortugueselfEconomy]

O Valuel Contributiono[Totall]
FDI{1996)0 PTEQ78158000milliond 18%6fManufact.Ihdustry
GDPI[{1996)0 O approx.[7%0
Exports({1999)0 PTE[460000million 11%0
Employment=-[Components{1999)0 370000 4%[ofManufact.hdustryd

Source:[[Velosolét@al.,[2000); MAFIAD

Table[10EMumber@f(EmployeeslinfhelAutomotivelComponentsndustryd

19860 19870 19940 19980 199901

210000 213000 345000 360000 370000
Source:[AFIAO

On[thelotherhand,@helimportancelinermsloffhe¢ontributionlof@helautomotiveindustryfowardsihe
Portugueseleconomy,Candthe OdevelopmentOoflindustryCinCOgeneral, CisOwidelyOrecognised CbyCthe

PortugueselGovernment.[Thel[Secretarylbf[(Btate[bf(the[Economy, Vitor[(Bantos,fecentlyteaffirmed
this[fecognitionivhenthe[Stated@hat: (I Thelimportancelassumedbyihe Automotivelindustrylithinfhe
PortugueselEconomy(isWidelyCknown.On[fact,ChotConlylin(WhatCeoncerns[Vehicle[assemblybut[@lsol]
componentsproduction,thisCindustry, OwhichCis[characterisedCbhyCits[(iransversalChature, Chas[been(d
assuming@niever(greaterrolelinfheldevelopmentof(Portugueselndustry”[{[INTELI,[2000).00

Assuminglandmaintainingihis[ioleequiresbeing@tihe forefrontldffechnologicalldevelopment.[Thel
existingOwveaknessesCnCproductdevelopmentsuggestthat,[for(theXimebeing,thisOndustryCmustO
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continuelfo($ervelas[anléxamplelhdermslofiinanufacturingléxcellence,hencehefocuslofthisfhesisO

on(theldomponentsdompanies’hanufacturingldapabilities.O

IndlermsofiheproductsiinanufacturedlinPortugal(bydhelautomotive[¢omponentsiindustry,Therelis@&
certain[predominancel[bf[{1)[&ngine[tomponents,suspension,[thassis,{2)OnteriorsCand{3)electricO
equipment.DWVithin[thesethree[Bectors,[theChumberCbfChationalCtompanieslis[SubstantiallyCsmaller.O
NamelylihOivhatf¢oncernsl&lectricfand&lectronicléquipment, his[$ectorlis[dominatedbydargeforeign

companies.[
Table1EAutomotivelComponents(SalesbyProductGroup
Product[Groups 199200 19930 199400 199500 199600 19970
Engine[Components,[Transmissions,BrakesO 840 1080 1170 1270 1510 1680
Body[Components,[$uspension,[Chassis] 230 340 370 400 700 770
InteriorsOd 600 800 860 1020 1680 1900
ElectricallComponentsl 880 1010 1100 1140 1480 1750
Tiresd 230 90 100 190 240 270
Buses,[TiltinglWWagons,VehicleBodies 610 630 680 680 530 570
Other[{Moulds,[Tools,[Steel)O 110 150 1700 140 150 160
Total[l 3500 4100 4450 4840 6290 7100
Source:[CEIIA.ValuesihMillionsOf PTED
0

Thelabovehumbers,whichCreflecttheChighCrowthratethisOndustryChasCexperienced,[havebeen]
explainedloveriheYearsihroughlalsetldflcompetitive[AdvantagesWhich[arepartiallylshared[bythe
restlof(ihePortugueseleconomy.Accordingdolnvestimento,[Comérciole [T urismo{ICEP),[An[bfficialdl
institutionCdedicateddoihe (promotionlofthePortugueseléconomyihroughout@heWworld,[Someofihe
main[advantages(oflihvestinglih[Portugal@re[{(ICEP,2001):00

[Competitiveabourdosts:[PortugallhiasiSomedfithelowesthourlyihdustriallabourlGostslih[Europe - [0ne-third (6]
the[EU[@verage;O]

*[SignificantlSpending@n(raining:[Oneldflfhe[Portugueselgovernment'slincentive[programs, PEDIPI, [@llowsO
investors(ibfeceive100[percenti@overageforirainingldostsiandipibBO0percentforirainingnaterials;

[MHard-workingdabour:[AccordingiblaSurveypublishedbyfhehstitute[dffhe[GermanEconomylin[1996,
PortugueseWworkersiwerelno.20hfheumberoflhoursiworked,@veraging[d2foursperiweek;

[lowlanguageDarriers:Therelarefinimallanguage barriersetweenfbreignnanagersiandthelbcal work
force.Most[Portugueselaremultilingual,l@ommonlySpeakingEnglishi@andFrenchlih(additionibheirhative]
Portuguese.Every[Portugueselstudentlisfequiredib[StudyfivoforeignIanguages.[PortugalSpends[B.5[percent[0f]
GDP@nleducation,fhorefhan[France,[$pain,[Germany,[andfheWnitedKingdom;

[Mowlnionisation:[$trikeslinthe[privateSector(are[tare.n[1996, Portugaliwasoneldfthe[Europeandountriesthat]
experiencedihefewestimumberlofiworkingldaysibstiduefo(Strikes.[

g
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Sincelpastpublic[policyfelatingfothis[Sectoroflactivity(hasbeenvidelybaseddnfheseldassumptions,]
Chapterf4willCanalyse,[hroughtheuselbf[taselStudies,[fin(fact(ithesetorrespondiolihe tealitylinCl
whichfhel@ompaniesoperate.[]

O

2.2.3[Relevanceldf[Stampinglin@hePoolldf(Technologiesllisedby@hePortugueselAutomotived
ComponentshdustryO

StampingisCtheOcoretechnologyofCalksignificantChumberCbf(PortugueseCautomotive[components
companies.nfact,fandastanlbel$eenlin[Table12,23[bf(altotal(bf (166 [companies,[inanufacturel]
stamped(products.O

Table2[EComponentsCompaniesby$Bub-sectord

Sub-sectors] Nef[CompaniesO
Stamped[ComponentsC 230
ElectricallandElectroniclComponents(] 190
Seats] 170
Interiori@ndExteriorlComponents] 160
PlasticlComponents 130
Rubber[Componentsand(Tiresd 120
WireMarnesses[ 110
Steell@nddronFoundryd 110
Moulds[and[@therToolsO o0
Paintd 60
Springsd 50
Light[AlloysO 40
BatteriesO 30
ReinforcedPlasticsland[Composites] 30
Otherd 140
TotalO 1660
Source:[AFIAQ

g

Simultaneously,[some[bf(the3echnologiesOvhichCcommonlyCexistOwithin[(thestampingCcompanies, O
namelyfassemblyihroughfasteninglandivelding,[Andpainting,@reMorizontalfothe$ector@sihey@re
presentlih@Significantiumber@fl@éompaniesthatihanufactureldtherfypesofiproducts.Od

Moreover,[Ihe[greatCajority[df(StampingltompaniesCare[hationallylbwned,@A[SituationIhatleontrasts]
with[@he[tealitylofltompanieslin[bther[$ub-sectors.[Bub-sectors[3uchlas[iheWirelharnesseslindustry]
arel$tronglyldominateddyliultinationalsiwhoseldecision@nd@ngineeringdentres[areSituated[dutside
Portugal.[Consequently,[anylwvorkindertakenlin[suchléompaniesWouldl¢learlyhave@$mallerimpactd
onfthislihdustrylat@mationallevel.(]
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3[RESEARCHIQUESTIONANDIMETHODOLOGY

0
3.1[RESEARCHIQUESTIONL]

Inimarketsthatf@remotprotecteddydarriersiolinternationalrade,productsiéannotbelinade@vailable
aslexportsfatpricesdowerdhanihelprices[prevailinglnheléxportingleountry.[OnZheldtherthand,Zhe
absencelbflprotection[bfC(omesticCmarkets[énsuresthatlprices[prevailinglinthatCmarketlteflectlihe
actualCkost[bf[production.[Undertheseonditions,[theprolongedpresencebfCaltompanylinthat(]
specificlmarket[tan[onlylbebasedlbn[ALtompetitive[Advantage.[Buch[An[AdvantageltantesultEromO
favourable[onditions[(foundlCinthefirm'sCenvironment{e.g.[theaperprices[bffesourcesused[tol]
producelgoods)dr/andlintheléfficiencyloflits[pastlisedflesources.Theselesourcesayldorrespond
tolinvestmentsinadelinfhepastlin,Hor(éxample,[R&Dand[Advertising.[Theyldolhotldnlyléncompass
investmentsOmadein[theprocesses[thatCproducethecompany’sCigoodsCorservices[butCequally

investmentsifhadelihleveragingfhelattractivenessiofihefirm’sproducts.O

ConsideringfheNariouspossibleSources[offirmIevelldompetitivenesslihléompetitive[arketsopen o
freelfrade,fhelfhaindesearchlquestion@ddressedbylthisidissertationlis: [

WhatOaretheCmainCcompetitive dadvantagesCof(the[PortugueseCautomotive (dcomponentsstampingd
companies?[Aredheselcompetitive[advantages@tesultlof@nlefficientllise[df(fesourcesorfavourable

conditionsfoundlhihefirms’'@nvironment?O

Tolanswerlhis[guestion,@lcompetitivenessinodelWvilllbe [developed@ndiapplieddolthreePortuguesel]
automotive[lcomponentsstampingOcompaniesCinOordertoCassess[theirCadvantagesCinCrelation ko
internationall@ompetition.[Theldompetitivenessinodel@ndiheldveralliinethodologyisedfo@answerihel
researchlquestionareldescribedlihlpoints3.2[{b3.50ffhisldhapter.O]

O
3.2[COMPETITIVENESSIMODELJ

As[previouslyCmentioned,[the[mainCbbjective[bflthis[thesis[s[tolddentifylthe(mainCtompetitiveness]
factors[of(the[Portugueselautomotive[Stamping[tompanies.[Theldefinition[bf[tompetitiveness[atthe
firmOevelOwhichCshallCbeCusedCinthecasestudyCanalysisCisCinCaccordancetotheconceptsCand]
measures(ofldompetitivenessiéonsideredbyMcFetridge(1995).0

In[generalferms,@ffirm’s[@ompetitivenessidependson(itsprofitability, orihlotherivords,Onlitsaveragel
costOdandOtheOmarketOvalued ofDitsO products.O ProfitabilityClisCad sufficientOdindicatord of O currentd
competitiveness,[althoughprofitabilitylis[bestlineasuredlover[anléxtendedperiod.[On[theldtherhand,
thedactorsdhatlinfluencelprofitabilitylvarybetweenhomogeneous-product@nddifferentiated-productsd

industries.O

Infalhomogeneous-productlindustryfAltompanylmaybellinprofitablelbecauselits[averageltostlis[]
higherthanthatCoflitsCcompetitors.[ThisCcanChappenCduetofaChumberloflteasons,CincludingOowerd
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productivity(levels,thigher[¢ostloflinputs,[orboth. IManagementefficiencyland$caleléfficiency,h{urn,
contributefowards[definingproductivitylevels.O

Aslsuch,[aAverageltost{relative[folitsCtompetitors)tanlbelinterpretedAs[alteasonablelindicator[bf[]
competitivenessunlessidurrentlbwldosts@re@chievedlatiheléxpenseloffuturelprofitability.

InCprofit-maximisingCequilibrium,theOowerCalfirm’sCmarginal CorCincrementalCcostls[relative [toCts
competitors,fhellarger(ishisnarketiSharel@and,dtherfhingsbeingléqual,fhelinoreprofitablelitls.Thus,O
marketSharelfeflectslihputl@osti@and/orproductivityldadvantages.[

Infaldifferentiated-productslindustryafirmmaybeprofitableforMeasonsSimilarfofhosepresented
forlalhomogeneous-productlindustry@sivell@sduefothe@ttractivenessoffheproductsioffered.@ther
thingsCbeingCequal,(theOess[attractive(alfirm’sCproductbffering,the OowerlitsCmarketCshare.OThe
attractivenessloffalirm’s[productsiinayteflecthelefficiencyloflits[pastlliselbf(fesources.[Advertising[]
andR&DIlhvestmentsare[Someléxamplesofifesourcesiwhich,iwhenhadelh@B$pecificperiodofime,O
helpdefinefhefuture@ttractivenessof@ldompany’siproducts.d

ForObothOhomogeneous-productOandOdifferentiated-productsOindustries, OmarketOshareOisCalCgood O
indicatorlofléompetitivenessliffhefirms[maximisingprofits, andmot$acrificing(profitslinthepursuitdf ]
greaterCmarket(shares.[AsChotedabove,theseltonceptsoffirmOevelltompetitivenessLtanlonly[bel]
appliedtoltompanieslCoperatinglinCmarketsthat[arehot[protected[bylbarrierstolinternationaltrade,]
since@ffirmlin[alprotectedinarketlinayelprofitable,(have@dargedomesticlinarketshareandstillbe

internationallyluncompetitive.]

InGhomogeneous-productlindustry,[¢ostlisihe&keyproduct@ttribute Waluedbyltlients.[Therefore,fhe
efficiencyloffhepastiliseof[fesources[@andlis[contributionfowardsfutureproduct@ttractivenesslismot
considered.]

AlschematicOrepresentationCofCthe OconceptsOusedUinCthisOthesisCforCanalysingDallfirm’s Olevel Jof O
competitivenessl(is(presentedlih(Figurel(7.00

Figure@[H$chematic[RepresentationdffhelAnalysisMethodologyl

COMPETITIVENESS

LcilAtiracilveness

i
1
1
CostoflInputs Productivity i Efficiencyof[PastWse6f[]

! Resources
Efficiency i
1
1
Management Scale ::
N ’

N e e . R&D Advertising
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Theltomplexitylassociatedoldefiningleéompetitivenessiequiresihatl@nlanalysisbeiadeatldifferent

levels:O

Firstlevel IIHID Profitability(]

Secondevel@IMarketShare[

ThirdevelEM Productattributesivaluedbylélients{including@ost)WhichfelpldefinefharketShared

Fourth@Mevel = Factorsldefining[productattributes{costloflinputs, (productivity@ndefficiencylof(past

useldflfesources)]
FifthLevelIEIN Managementi@ndZcaleléfficienciesd
0

Becauseltore[¢competencies[and[tapabilities[éxistingithindhePortugueseltomponentslindustrylare]
inCmanufacturing,thelanalysisCnCChapter[AwillCprimarilyCfocusConCmanufacturingCperformanceland
operations(strategiesasthe[mainactorsfWhich[€ontribute[owardsproductivity.[Thelanalysis[of(the
remainingOrealitydwillOthusOstemOfromOtheOcharacterisationdandOevaluationCJundertakenOatOthe O

manufacturinglevel.O

Nevertheless,d analysing] production(] strategies] andd manufacturingCl performancel requires] an[]
understandingloflthelbveralllbusinessi&trategyloflthe[companyl@andlits(competitive[positioninglinihe
market, (herebylidentifyinglwhat(differentiatesthelénterprise fromlits[dompetitors.

Thelgeneralltharacterisation[of(the @utomotivelindustry(presentedbeforeiill(providesihel¢ontextforl
thelkhallengesCandbpportunities[theCtompaniesfacelas[vellCasforthe[businessCandbperationald
decisions[imadelinfhepast,ivhichldollectivelyinayhave[giventisefodheldifferentiatingfactorsweare
seekingblidentifylandbetterdnderstand.O

InCaddition,dhel¢tontinuousandisignificantiehanges(ihis[$ectorhaslexperiencedlinfhelpastWilllmost]
likelyCeontinuelinfutureimits(ihe ValueLofCan[analysis[$olelylbasedbnalstaticViewlofthelmarket.[
Therefore,lidentifying(possible[development$cenariosorhislindustry,basedliponihelknowledgelof(]
itsCpastfandlpresent,lis[essentialltoltapturethe [sustainabilityCof(the[competitive[advantages[oflthe

firms.O

ThelempiricalpartioffhelworklisasedldnldaselStudiesdofl@ompaniesiwhoseldore[ompetencies@reihd
stamping.OWhenever[possible,[altomparativeCanalysisCillCbelestablished[betweenthe[Portuguesel
resultslandfhoseldfldompanieshihldifferentidountries.[This@nalysiswilllSeekfoidentifylanddnderstand]
theCmainldifferencesbetweenlhationallfand{oreignLcompanieslinthelareasthatldirectlylimpactliheird

competitiveness.[

Thelanalysisloflthe[production(processillbe baseddnthelise[df[TechnicallCostModeling[[TCM), A0
tooldhatCallows[alstructuredapproachlandtherefore[&nables[aleomparison[between[companies.[AO
moreldetailed[descriptionloffheluse0ffhisfoolwillbehadeaterlinfhisldhapter.O
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Theltelevancelofthis$tudylspartiallyldependentlonihe [éxtentHolvhichheliesults[obtainedfhrough
theltaselstudiesdiscussedlinlthis[thesis[tan[belextrapolatedtolthefemainderCbflthe[Portuguesel
stampingl@ompanies.O

AssumingtheltonclusionsreachedOwvith(thesetaselktudiesCarednFacttelevantiothefemainingd
PortugueselautomotiveStamping[$upplierdndustry,le[éxpectol¢ontributefo[@lbetterflinderstanding
offthelStampingl@ompanies[operatinglihlthel@omponentslindustryl@andiheirldompetitive[advantages.

O
3.3[MANUFACTURINGIIPERFORMANCEIMEASURES[]

Anupindilet[@l.[[1998)[Analysesiheperformancelof(@lprocessihroughihelassessmentloflits@bilityfo
providetheldesiredproductlattributesdromalsetldf(givenlinputs.[Theselauthorsfaggregateproduct]
attributesOintoOfourCkeyOcharacteristics,[namelyCcost,Oquality,OproductOdeliveryOresponselandd
productOvariety.[0The[Fourth,relatingCtoCproductCvariety,CisOessCimportantCinCanCndustryCstronglyd
oriented{owards[thelianufacture@nd3upplyloflecommodity(products[{Anupindilét[al.,[1998),avhichis0
theldaseoflthe[Portuguesel@omponentslindustry.

ByCestablishing[alparallellbetweenproductfandprocesslattributesCAnupindiCconsidersthefollowing[
process(attributes:[processldost,[quality, flowdime,@andflexibility.]

Thelollowing[parallelbetweenproductlandprocess@ttributesi@éanfhusbelinferred.O

Table13ECorrespondenceBetween[ProductlandProcessAttributes]

ProductlAttributes

O

CostO]  Deliverydl Varietyd Qualityd
O
@ Cost[ X0 O O 0
2
B FlowTimeO a XO a ]
5
é Flexibilityx O O X0 O
(8]
S QualityO O O O X0

O

While[productOvarietyCper[se[maylassumel(littleCimportanceForCalbspecific[tlientdnCaltommodities
market,for[alprocess-orientedirm,[tepresentsfalpossible$olutionfomaximising@apacityUtilisation.O
BySupplying@widevarietylof(productsioriservicesihatesortfol@éommon(fesourcesléxistingithinthe
firmCandbyCassuringCefficientCprocessCthangeoversibetweendifferentCproducts,Calfeasonablyfvided
productCportfolioCtan[belmaintainedCandtapacity[utilisationCmaximised.CAs[such,theevaluationCof(]
manufacturing[processperformancelandlgeneralldperationsStrategieswilllbelnadelin[accordancelfo[]
thelllowingfourldimensions(ofiprocesslattributesi¢onsideredbyAnupindilét@l.[[1998).00

O

O
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Costld

Assesses[the[tompany's[processefficiencyCbylaccountingforlCallCtosts[associated[tolthevarious
processlinputsCessentialltoCalkpecificCbutput. DWhenevaluatingCtostsOtOsmportantto[tistinguishC
betweenlihosedhat[@rel&ssentiallylihefesultloffactions[onThelpart@helénterprisel{e.g.dabourhours)O
from[@hoselthat,[Althoughihelbrganisationthas[Altapabilitylbflinfluencing,[are&ssentiallyldetermined
bylitslénvironment{e.g.dabourldrawaterialldosts).O]

FlowTime

IsCtheimeiakenioransformCalflowlunittfromCanlinputlintofanCoutput.[(Moreover,since[Adequate]
processle¢ontroll¢anbelfranslatedlinto@nlincreaselinfoutputlperdimeinit,[¢anléquallybeSeenfas@O
measureof(theextentCtoCOwhichtheCOcompanylCmasters[theOvarious[technologiesthatOsupportCord
constituteheproductionprocess.[ALcombinedlanalysislof(brocesslowdimelandFlexibilitylis(eéqually
importantOasOtheseOtwoOprocessOattributesOareOnormallyOnegativelyOcorrelatedO(higherClevels Jof O
automation,@nfheldnehand,feduceflowdimeDut,(dniheldther,hayeducedlexibility) 0

Flexibility O

Flexibilitylk[generallyegardedashe@AbilityfoespondioldridonformEomewlSituations@Andis Wisuallyd
classifiedCasprocess, product,CorOnfrastructure-related [{Gerwin,[11993).[(Fromthe[pointCof viewbfd
assessingmanufacturingperformanceSpecialfocusiwillbelgivendofwolihdicators:Set-upimelanddotd
sizes.ld

QualityO

ThelqualityCof(alproduct,servicelbrprocess[tanlbeldefined[astheltharacteristics[thatlbearlonlits]
abilityo[$atisfylstated[orlimpliedheeds.FromalmanufacturingprocesspointlofWiew, [quality(¢anbe
seenas[theabilityCtoCdeliverOproductsthatOarelinCaccordance OtoCthe DstrategicJand Coperational O
objectivesoflthe[company@nd[adequatelyfespondfolinternal@ndéxternalfequirements.[Atfhisdevel,O
thelanalysis$halllbeltentred[onhelinternallbperationalldbjectivesihichOvilldaterbeltorrelated lvith(
thelexternalCandStrategicLobjectives.[BincemostOnternallfequirementstan[belexpressedleitherfnd
terms(oflcost,[fesponsellimelorlexibility,[@his[analysisWill focus[onmeasuringtjuality(byCusingGwol
guantifiablelihdicators3breakdown@ndldejectrates.]

g

AOcompany’'sOmanufacturingCprocessCefficiencylOcanbeJassessedbydirectlyClcomparingCprocess(]
attributestolndustryCbenchmarks.OWV hile[thisCtanCgiveusCanfidealbfCalctompany’sCperformancelinO
relationdo@hat$pecificprocess(attribute, fheimplicationsdflintroducingléhangesofhemanufacturing
process,ihlérderfofeducefhelgapoihedenchmark,danbestbelneasureddy@nalysingldhangesih
cost.[Since[thangeslinCalkpecificCprocessattribute ChormallyChaveOmplicationsConthefemaining, O
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directlyléomparingprocess(attributesfolindustrylbenchmarksid¢anbelinisleadinglifthe [felationbetween
attributeslismot@ccounted(for.0]

ThisOdissertationOwillOutilise(Othese OtwoCapproaches, OthatOis, O(i) DidentifyOrelevantOmanufacturing O
benchmarks,assess[thefactors[that[tontribute[towards[possibleifferencesCnperformanceand
define[strategiesfor[feducingpossible[performanceyaps,Cand{ii)OdentifyrelevantCmanufacturingd
benchmarksland@ssessihelimpactlonliheprocessloflchangingihebrocessattributeslinfaccordance
withfheenchmarks.O

This3econd@pproachediequires(iheldevelopmentlandapplicationldfl¢ostiinodelsthatielate[¢hanges]
in[processlinputsol¢hangeslinl¢ost.[Thedollowing$ectioniwillldescribehreeldifferent(tostinodelingd
techniques@ndéxplainthelfeasonsluinderlyingfheldhoicefbuselTechnical(CostModeling.[]

O
3.4[COSTIMODELING]

Overltheyears,tostlestimationtechniquesChavekevolvedfromsimpletules[bf(thumbtoltelatively(
complexnodels.[This[évolution[hasbeenlprimarilylimotivatedbyihegrowinglcomplexitylof(products]
andCprocesses,[Andiheléver-increasingpressurelon[performancelimprovementlimotivatedbylighter(
competition.[Notwithstanding[the[fact[thatCinCmore[developedsocietiesCandCinthetase[bf(some
products,[pricelis(molbngerihelnainfactorldeterminingfheldustomer’si¢hoice,[pricel{cost)femains@an
important(actorlin[the[$ensethatlitldeterminestWhetherfal$pecificCproductlisprofitableor[hot.[CostO
models[¢ontinueobelimportantinstrumentslin[éstablishinghepricelatiivhich(productsfand$ervices
areLtommercialisedCandOnthebptimisationCbf(processesCandCactivities,althoughtheyChaveltolbell
increasinglyCtomplementedCwith[btherCinstruments[thatCassesssuchfactorsCas[quality[bfservice,O
customerltetention[andsatisfaction,LandCeémployeeOoyalty. CALguick Coverviewlbfthe(mostdrequently
useddostimodelingfechniques@ndiheirStrongl@andiweakpointsWwilllowbelhade.O

RulesfThumbO

RulesCbf(thumbCarewidelyCuisedOntheestimationbftosts.[AccordingtoalfoughCandieadyliule,O
normallyasedon(previouséxperience@ndontheliseof[afeducedmumberoflihputs,(aldost@éstimate]
isCproduced.OTheylare[bften[basedbniwobflthetoreltost[riversCoffanylmanufacturingCactivity: [
materialCtostCandltycletime(BuschCand[Fieldll,[(11988).Mhesamelauthorlidentifiesthree[major
problemsliniheluseloftule[ofthumb@echniques,thamely,[@heseltulestelylheavilylonlhistorical[datal]
andOarethereforedlimitedOwhenOappliedOtoOrapidlyOchangingCenvironments.OTheyOassumeOlineard
relationshipsbetweenFactorsdrivingLcostlinsituationsCinOvhichelationsCmayChot[belinear.Finally,O
theyldolhotCtontributelinCalkignificantCtmanneriolunderstandingthelinterplaybetweenltheseveralld
factorsthatOdriveOdcost.JAccordingtoO0German([((1998), (these OapproachesOack (the CkeyLingredientd
necessary(IforfJanalysingOchangesOonCtheOmanufacturingOprocess,Cthe DabilityOtoOunderstandCthe O
dependencelofltheoutput{cost)dnthelthangeslinthelihputlparameters,$uchlasproduction¥olume,]
lot(Sizes,(étc.O

MESTRADOEMIENGENHARIAEGESTAODETECNOLOGIAE-INSTITUTOISUPERIORIT ECNICOE-WUNIVERSIDADE(T ECNICADELISBOAL 270



PRODUCTIONICOSTIMODELINGFORTHEAUTOMOTIVEINDUSTRY

Inelativelylstablel@énvironments[andlih{fheldaseldftheldominancelofldirectdostsloverloverheadldosts,
thislfechniquehashe@dvantageofbeingSimplelihlits(¢onstruction@ndtilisation.]

Traditional[CostAccountingTechniques

Traditional(xostCaccountingChllocates[tostsCaccordingiolthree[basic[tategories;directdabour,fawl
materialsCandCoverheadClcosts.[IMaintenance, Outilities, Cequipment, CandCbuildingCcostsOare Ousually™d
consideredldverheads.[Whilelih@heltase[offhewoirstl¢ategories,[tosts[arefraced@odheproducts]
withCtelativeCkase,[bverheadltosts[arelincreasinglydifficultioCestimateClisingdraditionalCaccounting
techniques.nfact,fheselnethodslof@llocation,(basedldniheineasurementlof@educedmumberlofl]
directletostsfandiheléstimation[oflihelfemainderofthel¢costs[andheir[allocationfasloverheads,vered
effectiveCuntillthelfirstChalfCof(the EIZOthEtentury, Owhen(direct[tosts[erelalsignificantCmetricCof[tostO
consumption.[Butthis[solutionCsCholClongerCadequateinCallcontextCinCwhichCoverheadCcostsCareld
frequentlySubstantiallylhigherhaniheldirectldosts.[

ThelTealisation[ihatCtostlestimatesbbtainedluising@heseliechniquesrequentlyldifferedlintelationiol]
“real’[¢ostsn[anlorder[ofinagnitudededfofhelheedfoldevelophewltostlinodelingfechniquesbased
onllower[evellihformation,pertainingfo[processeslandlactivities.[Advanceslihhe[fielddf([lanagement]
accountingOediothe[tevelopmentlbf[Activity-Based[Costing[{ABC)[that,[bylthoosing[smaller[tost(]
poolsihat[seekdoltapturel@lilprocesslorlactivitylinputs,estimatesiheltost[perunitfoffoutputloflihe
processloractivity. [Activity-based[¢osting[differsfromdraditional(¢ost[accountinginfhel$electionof A0
largerffumberofimoreappropriatebasesfor@llocation.Miller[{1996) [defines[activity-based(¢osting@s[
almethodologyihatiineasuresiheltostlandperformanceloflactivities, (tesources,@ndtostlbbjects,in0
which,Olesourceslare@ssignedo@Activities,[And[Activities[@are[assigneddol¢ostldbjectsbasedonfheir

use.ld

Thekriticism of(theCability(of CABCIotontribute fowardsCmanagementdecisionsChaseadtothe
emergenceoffelativelyfecentldisciplinesSuchlas[Activity-BasedManagement{ABM),whichldraws[on
information[producedbylapplying[ABClmethodologies,Butfocuses(onthemanagementloffactivities@s
theoutefolimprovingdhealueFeceived(bylihe[tustomerlandtheprofittachievedbylprovidingihisO
valuel(Miller,[11996).[Oliver[{2000)definesCABMCas[aldisciplinethatfocusesCbnihemanagementof(d

activities[b[dontinuouslylimprovefhealuefhatfhedustomerslfeceive.O

TechnicallCostModeling™

TheselTost[estimation[techniquesCarelTelativelydimited OwvhenOtCtomesiolundertakingCanCn-depthd
analysislorlihvestigatingfheéffects[of[ehanges[ihlihputiyariables[oninanufacturingl@ostbecauselmost
dolhotltelate[final(tost[tol[processparameters,[butlinsteadestimatetheltost[basedbnCallimited
numberCofdnputsCsuchCasCmaterial,CequipmentCandabourtosts.[TTechnical (CosttModelingL{TCM),
initiallyCtlevelopedbyiheMassachusettsnstitute [df (T echnologylinthe Materials[(Bystems[lLaboratory[]
(German,1998;[Veloso,2001),[Seeks[ibldvercomeSomeldfitheselimitations. I
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TCMIk[$pecificallyldesignedfolinvestigate fhelinteractionsbetweenprocessVariablesand[¢ost.[TCMO
breaksldown(iheldifferentl¢ostlélements[andleéstimatesléachlbnel$eparately.[Thislis[donerombasicC
engineeringCandCphysicallprinciplesCoffeachlbfthemanufacturingCprocesseslinvolvedlinthelbveralld
operation.[Clearlyldefined[@conomicl@nd[accounting[principles@refhen@ppliedioihesel¢ostleélementsO
(German,[1998).0

TCMOocusesmainlyConCmanufacturingCcostsCandCsCessCadequateforCestimating[(totalCcost[i.e.[]
includingloverhead,[&tc) [ofalproduct.[Therefore,[tlsmore$uited[@ol$ituationsivhereihe[éxactotal
costssChot[essential.(OThisCoccursOvhenOve CareCessentiallyCinterestedCnCalcomparative CanalysisO
betweenCtompeting@echnologiesWithinfaltompany,briwhenvearebenchmarking[tompanies[WithJ

similar(Structuresiwherelfhelfemaining(dostslarelassumed(ibbel@pproximatelylilentical.(J

Justlaslanylotherinodel,[fhe Waluelof(T CMOs[$tronglyldependentlonlihe[qualityloflthe ihputs[andihe
processléompetenciesoflfheiser.[CumulativeRnowledgeldassumesaiterylimportantfolewhenT CMOsO
used@slabenchmarkingibolSinceldomparisonsidanihenbelnadeWith@Nirtuallénterprise.[

O

0
3.5[DETAILEDIDESCRIPTIONOFTHESTEELISTAMPINGIT ECHNICALICOSTIMODEL[]

Introductiond

Before[proceedinglith[thedescriptionCof(thelmodelsCusedlintheltasel$tudies,[an[overviewldfthe
manufacturingCprocessesllsed[bylthe[tompaniesWilllbe[made.CACgeneralllinderstandingof(thesel
processesl(is[éssentialbecauselthelStructure@ndihefunctioningloffheModelslaredargelyldetermined
bydhelprocesseslthemselves@ndbytheltharacteristics[of@@ypical(Stampingl@dompany.Albeitdimited,
thislknowledgeWwillléquallylgivelisalmorelgritical(perspectivedfiheMarious[outputsiafihelfhodels.O

TheOmodelOusedOinCtheOanalysisOincorporates[theOcoreOtechnologicalCdcompetenciesCofOstamping O
companies,OwhichCareCtheOblankingOandOstampingtechnologies, JasOwellCasCaOnumberDofCotherd
technologiesOwhichOareCdcommonlyOusedObyOtheOPortuguesedstampeddautomotive[Jcomponents[]
enterprises.[Thesellechnologiesthavebeen@aining[groundiindermslofiValue@ddedlinltelationdothe
stampingtechnologyCandChavesimultaneouslyCbeenCessentiallto[imostChationalCtompaniesCintheir(d
effortsibaintain(afirstfier[position.O]

TheinalCtharacteristicsCof(alproductCare[theltesultCbf(theChature[bf(therawlCimaterials[usedOnCits
productionfandCof(theOsuccessiveCapplicationCofCtransformationCandCassemblyOprocesses. [When[O
developing[alnodellaimedatisimulating[production[processes,Ihelmain[aspectslinder@nalysisare
thematureoffhefechnologiesihatiogetherldonstitute fhenanufacturingprocess@siwell@sihefypelofd
interactionléxistingetweenfhem.[Thesel@spectsipertainfodhenoreharder’dactorslinvolvedlinihel
manufactureOofUalproduct.(0ThelchoiceOtoCresortCtoCOmathematical Omodels OwhichOare CbasedCon O
engineering@ndphysicallprinciples[of(thefechnologieslandinaterialsprocessedldoesmotpermitiisfod]
directlylincorporatetheI'softer’[factorsCwhich[fesultCfrom (theCapplicationCofOndividualCorCtollective
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knowledgeohelprocess.[TheselfactorsimustihereforeeSeenlaslihtangiblelihputsihatlactiponihe
processOresourcesdandOinputs,0andO0whichO partially(l determine D the D company’sd manufacturingd
performance.lAs[Such,@heylarelanléssentiallpartlofiheleéxplanation[ofihefesultslbbtainedithihe
simulations, Chotwithstandingthe FactthatCholdirecttelation[can[bel&stablishedbetweeniheirChature
andlihelmodels’@utputs.[

GeneralDescriptiondfanufacturingProcess]

Thelgrowinglimportancelofiinetalsiotherfhan(Steellhfheproductiondfi¥ehiclesfandiheirlcomponents]
haslChotOyetCdisplacedsteelCas[theCmaintawCmaterial. (OThisCfundamentalCinputCisCdeliveredtothe
stampingcompanies[eéither(iniheJormof(blanksCorlinetal3heets.[Alblanks[alpre-cutlimetal$hapel
readyfor@Subsequentlpressioperation,whichhasbeenproducedbylGuttingdies.

Sincelsomeldéompaniesioutsourcelfheproductionlafblanks,forfheseldompaniesihelfirstfechnologyibll
belapplieddodhefawlinateriallisCstamping.[Thisls[onelbf[ihelmanylprocessesavailableforvorkingO
metallfo@ldesired$hape.[Stampinglsihelgeneralfermlisedfoldenote@ll$heetlmetal(pressworking.[
Dependinglonihe form [ofthe Mawlmaterial[({blank@rsheet)Andihepresses(availablelinlthe[dompany,d
threelnainStampingprocesseséanbelised,mamely,fandempresslines,progressiveldieStampingord
transferCpresses.[0SincedmostCcomponentsCareconstituted ChyCimorethanCalkingleOstampedCpart, [
different(processeslthaybe@ppliedioldifferentparts.]

Themext[processlishormallylanlassemblyloperationliniwhichfheVarious[partslofithe[éomponents(arel]
fixed@ogetherbyinechanicallineans.W hile[Some[offhefixingleélementslareBoughtfrom[Suppliers,thel
various[Stamped[parts[aremormallyproducedbyiheldompanyliself.(]

Besides[astening,veldings[&quallylused[as[anAssemblylmethod.[(ManylnetalQveldingprocesses
havelbeenldlevelopedlandperfected,[and@releurrentlyfavailable{laser,arc,brazing,[das,Tesistancel
etc.).[DuetotheargeldiversityCofCmetallicCrawCmaterialsCandthedistinct[icharacteristicsCofCthe ]
components[being(produced, fhe@utomotivelindustrylapplies(manyloftheseweldingfechniqueslinithe
manufacture[oflits[products.OThis(technologylisOveryCsimilar(to[fasteningCntermsCbf(set-upsCandd
productionlead-times[@siwell@slihfhefypeldflinteractionwithlpstream@ndldownstream[processes.[]

After@llThelnetallictpartsCare[@ssembled,fheAssemblyieceives@paintl¢oatinglivhichlincreasesihed
resistanceloffhepartdolechemicallandphysical@gents.[Giveniheypelbflpartsdobelpainted[andhel
required3urfacel¢haracteristics,[electrophoresislisWidelyisedy$tamping[companies. T his[process]
consistsOntheCmigrationCof(thargedpaintCparticles,throughCalsolutionCLunderthelinfluencebfCan
appliedCelectricfield,(WhichlarefinallyCtdepositedConthelsurfacelbf(the[component.[Electrophoresis]
equipmentslCare[hormallyCguitedargeltduetolthesuccessionlbfdifferentireatmentsthe[tomponents]
undergo{washer,[dipank,$praylboothland[dryer)[andltonveyor(3ystemsith(hangerslarelsedio
transport[the[tomponentsCalongtheline.[At[the[end[bf(thelline[the[tomponentslarelteadytolbel]
shipped(biheldlient.]

DuelioltheFactthatCmanufacturingdayoutsCnCstampingCtompaniesCare[hormallyCprocessloriented,d
intermediatepartsChavelo[belransportediothehext[processlinthelcontainersCinWwhichiheylverell
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manuallylorfautomatically[placed.Thelimited[&xchangeloflinformationbetween[$equentiallprocesses
isCcircumventedthroughtheuse[bfCbuffers[thatChuaranteethat[theday’'s[(productionschedulelis™
reasonablyladheredio.[Atfheléndofthelday,ihformationlonfhelprogressiofiheldifferentprocesseslis[]
collected,[@nalysedlandsedibine-tunelalpreviouslyldefinedlproductionScheduleforfhemextlday.[]

Modelhputs

Thelnitial$teplin[alT CManalysislsHolidentify[fhe Warious[ianufacturingprocesseshatlare[lisedlin[]
theproductionfof[al$pecificiproduct.[AlgorithmsldescribingfheWarious[phenomenalassociatedWith[A[]
processlarelthenl¢onstructed[@andlisedfopredictiprocesstharacteristics[Such@siheléonsumptionof]
rawlmaterialsCandCeycleimehich(are@henldirectlytelated@oltostactors[suchlfasihetostlof (faw]
materialsCandabourCusedCintheCmanufacturingCprocess.dn[theseltonditions,CmodelCinputsCtould
includeSuchfactors@sfawhateriall¢haracteristics@nd(ihepriceoflabour. I

Withintheset[oflinputsOve tandistinguish[betweenexogenous,[plant,[part,CandCprocesspecificO
variables.OTheOexogenousOvariablesObasicallycharacterisedtheOenterprise’sOinteractiondwithOits O
environmentln[Alduantitative[inanner.[Plantldatalfelatesolhformationhatlshot$pecificolanypart[
or[process[butdodhelbrganisation[@s@Ovhole.[Workinghours, [downtimesandWworkersperltategory
are[someléxampleslofiplantivideldata.ThesedwolgroupslofiVariables@refhusplanti@andipartigeneric,(]
thatlis, Carelindependentlofthe(productlandprocesslinderfanalysis.ThelproductVariables[definethel
characteristicsCof(theOpart,Cinamely, CitsCgeometry, Oweight, Cthe CrawOmaterialsCand(theirCcost,Cand O
productionolume,[amonglbthers.[Theltemaininglinputs,thatlistheprocesslinputs,tequirealgyreat
understanding[bf(theengineeringCandphysicalCprinciplesCunderlyingthetechnologies,whichOvhenO
coupledolexpertiselinCprocesslimplementation, vill(permitCanCestimation[of[@hehumberoflivorkers,
times,(équipmentlcharacteristics@ndLtosts,dot3izes,[$pacelbccupied,Cetc. [Aspreviouslylinentioned,d
anylodelléstimations[areldverriddeniwhen(rfealldompanyldatalis@vailable.[]

Model@utputs

TheloutputsivelarelSeeking@refotalldostlandlits(divisionlihtolfelevant[dostlélements.Infelation{bthel]
costlélements, aldivisionbetweenixed@ndVariable[¢ostsis[inade.[Theirsti¢anfhenbe$subdivided
intoléquipment,{ooling,naintenance,dverhead,@nduilding[¢osts. [Costlofldapitallis[d¢onsideredihall ]
investments,mamely,ihléquipment,fooling,[anduilding.Inivhatldoncernsariable[¢osts, @Aldivisionls ]
madelaccordingbihreeldategories,mamely,Tabour,[@nergy,[@andfawhaterialldosts.

ModellAssumptions]

Sincelitlshotpossibleolakealdetaileddescription[of@AllIlnodellassumptions, [$pecial @ttention Avill
belgivendodhoselwhichleffectivelyldonstitute[fhenodel'sfoundations.[Amonghese,dimelsprobably]
thelfactorihatlassumes(greatestlimportancelas(its(preciseleasure@ndldorrectlallocationo@Specificll
task(@an[Sometimesbelfarfrom(straightforward.
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Unless[otherwise$tated,inanufacturingfprocesseslare[assumedobeFullylbccupiedFhroughout™
theyear.[Thislineansthatfixedtostswithlequipment, buildingsleétc.[are[assignedfo@domponent
infaccordanceolfheportionlof@imel$pentloniheiesource.This[doeslhotlhecessarilylineanihat]
theltesourceslareusedtoltheirfullCtapacity(throughoutthetay,[asCmanylhon-productivelime]
periods[canoccur.[UnderstandingCandtharacterising[theseifferent(timesisessential (Of (the
runningdimel{timelduringlivhich(partslareléffectivelybeingproduced)sfobeknown.Bylknowing
theldailyliunningime,umberlofiworkingldays[peryear,[@ndfheldyclefimelof@lSpecificiprocess(it[]
is[possiblefoléstimatefhe Hotal@nnualdutputldffhatisamelprocess.[As[previouslyinentioned, fhis[
informationwillfhenbeliseddo@llocatedixeddostsioiheldifferentidomponentsiwhichlare @nnuallyd
producedCusingthat[process.[0German}1998)subdivides[the4-hourperiodCintheFollowingO
manner.

Figure@EMDivisiondffhe24hourPeriodd

24MhoursO
PlannedabourTime ExpecteddleTime
TotallRequired©peratingTime[ Idle[TimeO

0 O

Time[RequiredforfhePart[BpecificCl| TimelRequiredforfheRemainingd
ProductionO ProductionO
O O O O O

Set-upO ProductionTimeld Workers[| Unplanned] Plannedd
TimesO BreaksO BreaksO BreaksO

O O

Loading@and0 RunningTimeO
Unloadingd

A0-yearlequipment(ifelisC¢consideredandequipmentlcostsfaretalculatedlinfiheForm[ofloansO
with[@onstantpaymentsland[donstantlinterestlrates.(

Inltelationfodoolinglinvestments, [costsaredistributedlamongiheoverallproduction¥olumefor(
the$pecificccomponentlduring@heproduct’'sife.[Tooling[tosts[Are&quallyltalculated@sdoansin]
which[donstantlpayments(areade@tldonstantlihterestates.[]

Defectltateslassociateddoltheldifferent[processes[tonsiderheladdedValue[df[ihelintermediate]
productsCmanufactured.[Thus,OWhenlalspecificCpartlis[scraped,allCtosts, Which[untilkhatstage
haveDeenlhcurred,@relaccountedfor.[Onlthelother(hand,@llTejectedpartsfareldonsideredivaste
and,(aslsuch,arehotreworked.[Bince,theltaselstudies[analyselteallmanufacturingCprocesses]
andtomponents,datalpertainingtotawlCmaterialCtequirementsCandOvaste, [torrespondtolteald
production[datalfandnotléstimates.[]

Energyl¢onsumptionlis[basedlonZhelphysicallprincipalsloffhelnaterialsbeingprocessed@ndon
thelfechnicalléharacteristics[offhelproduction@équipment.

Building[dosts@rel¢alculated@s[aportion[ofthedverallbuildingldostsbasedlonihe@arealdccupied
bydheldifferent(processes@ndlonldéurrent(prices[per$quarelineterlof$pace@ndléonstruction.The
buildingOife[tonsidereds[B0years[andtostsCareLiniformlydistributedCoverthisime.[BuildingO
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costslfarelequallyCtalculatedlasoanslinfivhichfeonstant(paymentslare[madelat[tonstantlinterest

rates.O
0
CostBreakdown
O Fixed[Costs
O Equipment[Costs[]

Equipmentldostsifeferblallihvestmentsimadelinfhe@cquisition6ftheainthanufacturingléquipment,
auxiliaryléquipment,[andlinstallation¢osts.[Variousdactorslinfluencelfhis[¢ost,lhamely,[partigeometry]
andfaw[aterial,[desiredthachineldutput,@ndfhelevelldflautomation.

O Tooling[Costs[

For{ihelprocessesliinderlanalysis,foolslare[mormallySpecificlolalgivenpartlandiheirldostidanonlybel]
distributedlamongihedotallamountlofpartsEhatwilllbe (producedlduringihefool’'sHifetime{orIhatlof ]
thelproduct).[This[Situation[@¢ontrastswvithfhat[dftheihvestmentsihlequipmentiivhich@rehormallyhot[]
part(specific.O0ntheltaselbf(EmallCproductioniVolumeleomponents,foolingLeosts[tanfassumesome]

relevance.

a Building[Costs

Are[fheltostsl[associated@oValue[offheland[And[¢onstruction¢ostlequivalentolihe[$paceldccupiedd
bylihemanufacturinglandlauxiliaryléquipment.(]

O Maintenance[Costs[]

Measures[ihel[tost[offmaintaining@helmanufacturinglandlauxiliaryléquipmentloperational.[TheValuel
attributedfoléach[processldependsioniheinaintenancel¢ostloffheléquipmentllisedlnheproductiondd
oflthe8pecificipartiveighteddyfhe dotal (productioniolumeldndhatSameléquipment.Whenholdatalis
available,thisldostlis[assumedibbelapercentageofthelihvestmentihléquipment.O

0 Overhead[CostsO

Relate[tolindirect[tosts,thatlis,the[toststhat[tanChot[be[directly[allocated@otheprocessesunder]
analysis.[Theselaccountor[@enerallborganisational(tosts[such[@stlericallandmanagement3alaries,[]
etc.[

g

O
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Variable[Costs[

0 RawMaterialsO

Accountfor(allfheMawinaterialsisedlinfhelproduction[oflalgivenipart.[TheinalValuel¢onsidersihel
costbfCprimaryCandCsecondaryCmaterialsCandsubtracts[the[aluelteceivedforrecyclingthescrapd
produced.For[the[tompaniesCunderCanalysis,[the[primaryrawlCmateriallisCeitherCtoilsteelCorsteeld
blanksland(ihe[Secondaryinaterialsfangefrom[paintiblScrews@ndbolts[{orfastening.ThelhodelOnly
considerstheltecycling[oftheprimaryCmaterials,[thatls, helintermediate[anddinal(steel(Waste[andO
defectivepartsiproduced.[]

0 Labour[CostsO

Measures[thecostsOassociatedJtoOthe DworkersOdirectlyOrelated OtoOtheOdifferentOmanufacturing 0
processes.[0ThesedohotCaccountforCanyCworkersObesidesthe Jonesassociated[tothe[various
equipments[lisedlinhelproductionfof(ihe [componentlinder@nalysis.[Consequently, [tosts[telating o
shopfloorlbgisticsWworkers@reldonsidered@slanioverheaddost.[]

u Energyl

Assesses[thel&nergyltonsumedbyliheléquipmentldirectly[dssociated@oltheanufacturinglprocess.[]
ThisvaluelisCeither[basedCbnlinformationtelative[foCenergyltonsumptionCorfonthelanalysis[ofthe
physicalprinciplesoflfheprocess.O

Process[CostDivision

Simultaneously,[al$econdltostldivisionlsmadeaccordingodhedifferentdechnologiesihatogether
makelupthelmanufacturingCprocess.[ThisCpermitsCanfunderstandingloftheproduct’'sCtoststructure
according(folthefechnologiesWwhichl@refesponsiblelforthel¢ostslincurred.[Thesefwoldivisions[permit]
aldbasicOunderstandingOofOthe Oproduct’sCcostOstructure, OwhichOconstitutesOthe CfirstOstepCinOthe O
identification[of(fheldrigin(oflalSpecific[dost@ndlihfheinimisation(dfloverallldost.[]
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4. [CASEISTUDIES

O

Theldatalisedlh[our@nalysis[@¢orrespondsiolinformationdromhreePortugueselStamping[dompanies.]
AChumberof[distinctCdatalTollectionproceduresOwvere[used,Chamely,CinterviewsDwith[theOGeneral
Managerstand[CEOs,[alfourloffheldverallFacilitiestivhichivas[hormallyfdccompaniedbyihedifferent
heads(oftheldepartment,@ndfheliseldf[duestionnaires.[Thelduestionnairelisedfor[characterisinghe
manufacturing[processeslassociated{ofhelproductionlofthe[@omponentsiinderfanalysislispresented

inthe[Appendix.[]

Indwoldf@heseléompanies[itiivaspossibledoldollectldatafelativefofwolparts@nd,[AsSuch, datafromO

fiveldomponentsiwas(@vailableforl@analysis.O

Dueloteasonsloflconfidentiality, ihnformation@hat[coulddeaddodheldentificationbfhe [Companieslord
theldomponents[analysediwilllhotelpresented.[Fimultaneously,[mon-aggregated@nalyseswill[prevail,
sincelWelgonsiderthisibbelfhebest-suitedimethodologyforiattainingfheldesiredesults.

O

O
4.1[GENERALICOMPANYRANDICOMPONENTICHARACTERISATION]

0
4.1.1[Company[Characterisation

Sincel@norelih-depthlanalysisloflthemanufacturingprocessiwillbeinadelaterdnlinfhis¢hapter,fhed
information(ihatfollows[pertainsfolgenericCtompanyldlataihatlisCéssential lolthe[tharacterisation[of[]

thel@ompanies(Studied.

Table4EGeneric[CompanyDatalpertainingfofhelCaselStudies

0 19980 Evolution[{1994(31998)0]
AverageD.[0f[Years[of[ActivityD 360 |
Nationally[©OwnedO 100%[ UnchangedO
Percentage@fBusinessih[Auto.[] 92%0] 3%(ncreased
Exports(] 52%0 O
g Exports(E.U.O 37%0 0
AverageD.[of(Employees] 2610 35%(ncreasel]
Average[TurnoverQd $120911368M 100%(Ihcreasel]
Averagellnvestmentd $2(369(35710 52%lIncreasel]

g

Asl[tan(bel$eenlin(Table[14,Ihese[tompaniesthavel&xperiencedfuite Substantiallgrowthlduringthel
1994-1998[period.[ThisfgrowthlsCapparenttbothlin@ermslofiheChumberlof(émployeesfandurnover,
andlihfheleveloflihvestment.O]
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Similarlgrowthhas[éharacterisedfthesel@ompanies’36-yearlaveragelhistory,Since@llThreelénterprises]

evolvedfromSmallfamily-owned@ndihanagedbBusinesses.OJ

AsWwilllbelteaddressedater[onlin[this[¢hapter,[the[percentageloflbveralllbusinessipertaining@olthel
automotivelihdustryhasleévolved(positively,feachingfiguresdlosefb100%I[ih[1998.0

InOelationfolqualityleertifications, woltompaniesare[ISOM@002¢ertified[And[bnedsISOMPO001.[Thesel
companiesarepresentlylseeking{olévolvefodSOT S16949{specificlofhe[automotivelihdustry) and
ISO[140000{environmental)(¢ertifications.[Atfhedimelthisdatalias[dollectedih1999,[dompanieshad]
beenltertifiedaccording{oiheISOM®000,[QSM000,[drFord[@Q@1[Standards,[onlaverage,forisix[years,O
orfih[@theriwords,[Since[1993.01

O
4.1.2[%trategies

Inforderfoplacelintolcontextisomelofdhelpresent@ndpastichoicesinade@tihedirms’inanufacturingd
levellitislmportantfoinderstandhowhe[&énvironmentlinwhichfhel@dompanies[operatehasnoulded
theseloptions.[The@imbfhis$ectionloffhelivorkisdhus{oleharacterise@helpast,[CurrentlandHutured
strategies[bf(these[tompanies[andlhot@o[evaluatetheirlappropriatenesslinViewlbf(ihespecificCandd

generallénvironmentldonditions.[]

ThisCevaluation[WillCbnlyCbe[uindertakenCafter(theproductionCandCbperationalstrategies[havebeen[]
analysed.[As[previouslystated,fthefocuslonanufacturing, ivhich[tharacterises[thelémpirical(part[df(]
this[thesis, Cderives(dfromthis[being[themainCarealbf(tompetencylinChationallyCownedCautomotived
components[éompanies.Indeed,Velosolét[@l.[{2000),0h@eomparisonbetweenproductldevelopment
andCmanufacturingCperformancelbf(the[PortugueseautomotiveLtomponents[tompaniesstatedthat]
“WhilethereCareCmany[PortuguesetompaniesCwhich&tillldagfbehindtheirC(EuropeanCtounterparts, ]
increasingfhumbers[offcompanies,bothlhationallanddoreigntowned,[Are[Abledo[AchieveWorld¢lass
practiceslinthe@reasloflduality, (productivity,[¢ost,[andesponsiveness.[{...) [Wnfortunatelylihfhe@real
offproduct@ndlprocessldevelopment, the[Portugueselfirmsoftenlacklimportanti@apabilities”.(]

Market@ndProductStrategies]

Thelthree[tomponentsCtompanies[tan[beltharacterisedCaslyenericallyCprocessispecialists,thatlis,]
companiesOthatOwithCtimeOhave JaccumulatedCknow-howOonOallimitedOnumberOofOmanufacturing O
processes.[This[$ituationl¢learlylcontrastiwvith@hatlof(the foreignfirmsoperatinghPortugal Which@re
normallyCproductCspecialistsCandfirsttier[systemsCandCmodulesBuppliers.CAs[process[Bpecialists,
theselcompanieshavelsuccessfullylintegrated@growinghumber[offechnologies(intofheirldperations]
inCordertoltapture[additionalCralue.[ThisChasOedtolsomeproductldiversification,CalbeitCimited (to

productsithattilise(Similarihanufacturingfechnologies.O

Simultaneously, Calgrowingdemandfor[toolsCand[some[deficienciesCin[termsbfon-timedelivery
performancelofthedoolBuppliers,havededdodwolofEhesedirms,ith(@ldoreusinesslih$tamping,fo]
enterthis[arealoflActivity.[This[Situation[tontrastsWithWhatChappenedlinthepastivheremanyiool
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manufacturersfénteredheStampingbusinessoloptimisetheliselofthepressesacquiredorestingd
theffobols.O

Understandinghatools[¢ouldbeldeveloped@ndproducedlAccordingfoliheightlschedulesiimposed
by[OEMslandwith[addedbenefitslin[terms[offcostlandprestige[{OEMs[arelincreasinglydookingford
one-stopOsolutionsCwereOsuppliersOareOresponsible OforCoveralltooling, CproductCidevelopmentOand O
production),ChasOedOwolofhelthreeStampingCleompaniesiolinvestlin[tevelopmentfandproductiond
means(iofulfilfheirdoolingheeds.FForfthese[companies, [his[activitylis furninglhtolanlihtegral(partlof(]
theirbusiness.[This(ieans,hotlonly$upplying@heirlinternalClcustomers”@ndraditionall¢lients3-{he
OEMsHwith{ools, butlequallyldtherstamping@éompaniesihichldomothaveSufficientfooling[¢apacityd
and(ihe@bilitylfbldealWwithUncertainties(ih[deliverylSchedules.O

Overall,(theevolutionthatChasCbccurredOntheCautomotive stampingOndustryChasCessentiallyCbeend
baseddonOthedaccumulationd ofd manufacturingd competencies,dwithOlittled concerndforO product
developmentltapabilities.[Theselcompaniesthavelookedatdhemarket[as[alplace[WheredheyltouldO
sell@heirimanufacturingCleompetenciesCandChot[as[@ALgroupofltustomersWwith[heedsdhathavedolbe
understood(@andimet.[]

Theladvent[ofltlosertelationships[betweenSuppliersCand[OEMs,WherelsuppliersCarelincreasingly
lookedlipon@aspartners,haslattenuatedihis[$eparation[@andhas&ffectivelyforced$ome$uppliersio
optforCsupplying[the [automotivelindustrylonCan[almostléxclusive[basis.[TheEconomistlntelligencel
UnitOseesOthisOnewOform OofOinteractionCinOthe OfollowingOmanner0“Despite OtheOpricedsqueezes, [
relationshipsbetweenl@domponentsSuppliersiandiehiclemanufacturersfaremolbnger@dversarial.[Thel
vehicleCmanufacturersCarekeeniolCacknowledgeltheirlmostBuccessfulsuppliers,CastheChumberCofd
supplierCawardshowC(indicates.”[{EIU,[11997).[OncelbrderedtolmakepartsFtoprint”"[forccommodity]
prices,Suppliers@remow(Seen@s(partnerslinplanning,léngineering,[¢osting@ndldevelopment{Ernst&[]
Young[LLP,[1998).[ICloser[telations[betweenJOEMs[andsuppliers[resultedCinthe[former[gaining
access(tolpreviouslyfundisclosedlinformationCand[tonsequentlylbeingabletoltetectthesignificant(
operationallinefficienciesresultingd@romthegreatvarietyCofCmarkets[being[supplied.[Ultimately, the
pressurelonsuppliersdortostteductionsfandloverallDberformancelimprovementivasdecisivelindhel
moveowards[greaterlinarket($pecialisation.[Onlaverage,[©2%[0f(fhese@hreeldompanies’durnoveris]

infhe@utomotivelhdustry.(]

From(thelSupplier'sipointlofi¥iew,nostloffhelinefficienciesloccurringlinthe [automotive [productSupply
chainl¢touldleasilylbelpassedlonfoliheproductsipertainingoihelfemaining,tlearlylessdemanding,]
markets.(Whilethis[Strategyldcouldworklihfheldaseldfldost(dilution, it[douldmot@avoidétherlissuesSuch
as[gualitylorlon-timeldeliverylvhichlarehighlylaluedby[(OEMs[andvhichwvere[Sufferingfromfhelackd
ofHocuslon[alBectorofActivitylWhich[has[Weryltlemanding$pecificCtharacteristics. Fromihe [DEMs’]
pointloflView,@hedackbf($pecialisationiivas[elearlylincompatible WithfheéffortsbeingmadeWithZhe
suppliersin@heltontinuouslimprovementlofdheirfbveralliberformance@ndhe devellbftiskEheylivered
willing@oBupport.[This[évolutionOivas,lonceliore, [&ssentiallydhetesultlof(pressurebyihe [OEMsHor
changelUandClessOalcarefullyCplanedpositive JandOproactive OstepCtakenCby(theseOcompaniesin{
accordancel(ib(@aldefined(strategy.
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Inwhat[@¢oncernslihvestmentihmeworlimprovedechnologiesheperspectiveadoptedbyihefirmslis
verySimilarfo{hatfustldescribed,{fhatlis,[fhelinvestmentimetablelis[@ssentiallyldefined bythedlients,
becauselwiningordbsinglabidforiheproductionloflal$pecificproductisfrequentlyldeterminantfolthe
investmentldecision[process.Of(Wweléxtrapolate[iheluse[of(iheseltriteria, [or[anylbtherhichlshighlyd
dependantlonlsolatedCimovesCimadelbylindividualCéxternalléntities, fothefemainingdecisioniaking
processesexistingOwithinOtheOfirms,OwelOcanOunderstandOthe OdifficultiesOencountered ObyOthese O
companieshn[definingleoherentdong-term(strategies.INevertheless,fhelgrowththatthastharacterised
theseOcompaniesOhasOpermitted CthatOaddedOimportance ObeOgivenOtoOstrategicOplanning, Dand CtoO
marketinglandltommerciallactivities.[As[such,[Some[ofihesehandicapslare$lowlybeingldvercome,
althoughhel3mallsizeofthese[tompaniesivhenlcomparedfodheirforeign¢ounterpartsi¢ontinuesfo]
bellbokediponlasioneldffheeasonsehindlcompanieshotbeinglablefoldefinenorelproactive@nd]
aggressivelstrategies.[BomeverylinterestingCsuccessstories[of(smallCcompanies[WwithCvell-defined O
aggressivelktrategies[lseemosuggestthat[the[importancebf(factorsCtelated[tothelkizeof(the
companieslandhelindustry@t@mationaldevellsprobablyldverstated.d

Oncelagain,this(formbf(decision-making, OwhichCatCalfirstOglancelcanCbheChighlyCrestrictive CofCald
company’sldevelopment,¢annotbelanalysedwithoutlinderstandingfhelfinanciallandleconomic(feality]
ofltheseirms.On{act, fhe[felativelylfragile[économicSituationandiheldependencylon@Smallihiumber
ofllargeltlients,imited@hehature[and@iminglofihelinvestmentsimade.[Asheseltompanies[grewlin]
size[and[inancialltapability(theselpressureseganobellesslacuteandihvestments[@relincreasingly
madelinfaccordancedoihelcompany’sLoveralll$trategy,fhatls, in[accordanceolts[owndimingsfand

mediumandlbng-termiprospects.]

Internationalisationd

Thelimitedsize[of(the[hationallvehicleCassemblyCmarketChasded[mostCcomponents[tompanies[iol]
commercialise[alsignificant[partlofltheir[productslinoreignnarkets,(hamely,[Germany, France&ndO
Spain,[tountriesCOnOwhich[vehicleCassemblyCassumesgreaterCexpression.[oThe[fact[thatCEuropean
countrieshavelhighlyldemanding[tonsumerslis[linquestionably[alpositivedactoriivhenlassessingthis(
industry’sCcompetitivenessOandthatOofCthe Ocase OstudyOcompanies. OApproximately[052%Cof Cthese
companies’urnoversiéorrespondoléxportsand37%lioSales(infthelE.U.Thefactaveragefurnoverih
thelhationalOnarketOs[duite ChighCsuggest@hatlgeographicalCproximity[dol¢lientsOnaylhavealtelevantd
influencelonihel¢dompanies’[tompetitiveness.[Consideringdhatihelaveragepartiiinder@nalysislinthel
caselstudieshas[aValue/weightTatiolof(approximately[1.5%/Kg,[AccordingoVelosolet@l.[(2000) Fhis[
wouldeadoogistics[tosts[accountingforfapproximately(10%[bf(thelbverallValuebf(partsishipped
from[Lisbon[to[Btuttgart, EGermanyl. [(On[thelbtherChand,thesamelstudypointedtowardsdistancel]
related[@yeographicalactors,[hamelydransport,[has@ccountingor@nlaveragelof@pproximatelyB0%[
oflogisticsltosts.[ThesedwoValues[@relindicative [of[fhelimportancedhatlgeographical (proximitylay

havelon(thesel@éompanies’@ompetitiveness.]

1B;\li])rofitlfharginEiofU%M/asmonsideredE’L’br[thes;em\roductstﬂj
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Moreover,[onlyloneldflcompanies(haslihternationalised[other@ctivitiesesidesi¢ommercialisation.[Well
canthusOconcludeOthatCcompaniesOareOphysicallyCandCOcommerciallyOconfinedOtoOthe OEuropeansd
continent.[ThisCrealitylsCinCelearCeontrasttWith[eurrentfndustry@rendstharacterisedbyhenove by
OEMs[iowards(globalSourcing.[AlthoughSomelSubtleldifferencesmayléxistlihihestrategyfollowed by
thearious[OEMs,mamely,WhetherfhelglobalSupplyloflalspecificl@omponentiwillbemadeby@Single
companyOorObyOtheOglobalOsupplierOtogetherOwithOaOlocalOOcompany, dtheCOcapabilityOtoOdsupplyd
geographically[tisperseCmarketsOs turrentlyseenCasessential to[maintaining (Al * tierCpositioning ]
withinihe[Supplyl¢hain[{Velosolétal.,[2000).ThelEconomistntelligenceWnitldonsidersthattismotih ]
theOvehicleOmanufacturers’OinterestOto0developOnewOsuppliersOforO0eachOmarket.0(...)OVehicleO
manufacturersléxpectiheirSuppliersibbeeffectiveldnbothlalgloballandegionalbasis”[{(EIU,[1997).00

Accordingto[Welosol&tal.[{2000),theFactthatConlytheargerChationalfirmsChavelnternationalised
their[activities[tlearlylmeansihatihelinvestmentstequiredlinfdoing[solare[$olgreatihatleritical$ize
hasirst[tolbe[AttainedChationallyCbeforeCcompanies[tanlexpandheirfactivities[overseas.OtlsthusO
essentiallthatCtompaniesCtontinue@olgrow, Whetherbylincreasingiheirltapacityithroughlinvestment
(broughtCon[byCexpandingtheirCclientCbase),CbymergersCandCacquisitionsCorCsimplythroughCco-
operationWithfotherirms.Forfhe$mallerfdompanies,Whol¢hoosefofollow$trategiesWhich[aremot]
basedlonldreatingldritical(Sizefhrough@ny(Sortléffesourcepulling,fhelSolutionnaylielihnfheSupplyofd
nichelharketsiwherelSmaller(productionivolumesiwilliprobablyfeducelfheeedforiglobalSuppliers.O

Growth[Strategies[]

Thelgrowth@hePortugueseleomponentslindustrylhasléxperiencedlinhelastldecades{Figure®)has]
largelylbeenlbasedldnlincreasingCmanufacturingCcapacity.(On[thelbtherfhand,[theWaveloffimergers
andCacquisitionsthatthasBwepttheglobelhaslonlyCpartiallylbeenFeltln[Portugal(Wherethelse[of(]
thesellypesloffgrowthistrategieslsVirtuallytlinheard[off. (The[primaryteasonbehindthis[Situationis]
relatedtol[theCprevailingCtulturednOwhichfirmsCtontinuetoOook[upontheirCheighbourfastheCmainC

sourcelofl[@ompetition.[d

Infanlihdustrylaccustomedfoléxtremelyhigh[growthfates,[dompanies(aremowlsStartingforfealise[Somel]
offhelmegativel¢onsequencesloflgrowth3olelybasedlonlincreasingproductiontapacity. T hishasled
these[tompaniesolpaylincreasedlattentioniotheOesstangiblesideloftheir[activities.Ondeed,thisO
unbalancedléxpansioninaybelonelofthefactorsbehindfheldecelerationlhhislindustry’'s[growthiate]
whichOcanObeOseenOinCtheCfollowingCfigure d(the 011996 Cgrowth Orate ClisCinOpartCOdue CtoCthisCyear
correspondingto(the[firstCyearCofAutoEuropalproductionCatCclose[to(FullCcapacity). [DespiteCany
investmentsOthatOmayObeOmadeOduringOtheOfollowingOyears, Othe DhighOgrowthOratesOthatOhave O
characterised(thisCindustrylin(theast[decadesCmustChot[belexpectedtoltontinueluinlesssignificant(
alterations1olthelexistingCmarket[conditionsiakelplace,[hamely,theléstablishment[dflanotherarge
OEMInPortugal.[ThisOurtherfémphasisesiheheeddorleompaniesdolgrowlinpartnershipivithbther
companies3olaso@attainhetriticallsize[@ssentiallioldvercominginanyloffhelsize-relateddbstacles

which@reMowbecomingldlearer.[]
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Theldhreelcompaniesllinderfanalysisthaveléquallylbasedtheirgrowthstrategiesloneveraginglihternald
production[tapabilities.[Consideringthat[to-operation[betweentompaniesLtould[bvercomellomelof[]
thelpreviouslylinentioned[size-relatedlissues[hileleavingihedirms’Autonomylirtuallylintouched, byl
consideringfheirineighbour@s(iheirimainSourceldfléompetition,fhisStrategyhasiotbeenpursued.

Albeithroughl¢o-operation[orlihdividually,[lécompaniesiwilllend@olgrowless(infheirfraditional@reasofl]
activityfandmoreln[previouslylinexploitedlareas,[$ituatedipstreamand[downstreamoffheirpresentd
activities.[Productldesign@ndldevelopment@ndhelassemblylofiinore(domplexproducts{modules@nd
systems)aredwolprobablelareaslinfivhichihesetompaniesWilllbe [$eeking@olinvestlinihemedium-
term.(When[facedwithfhelSubstantiallihvestmentsequiredandheheedibninimisefhelriskihvolved
infénteringheselactivities,[to-operationisinallylbeingdooked@s@lmeans[of[developing[tapabilities
in[previouslyinexploited@reas(oflactivity.d

Figure@ERANnnual [GrowthRateldfthePortugueselAutomotive[Componentsndustry[(1987(=31998)0]
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4.1.3[Characterisation@ffheProductionProcesses]

AlthoughlexhibitinglSomeldifferenceslinf@erms[of($ize, $tructure@ndproducttharacteristics, fhefhree
companiesllusel$imilarf@pproachesWhen(litltomesonanufacturing.[Thelnaindifferencesielinihe
distincttdegreesCofCautomationCusedCinOsome Dof CtheOmoredabourOintensive DoperationsOsuchCasO
assembly.O

BlankingO

As[previously(Stated,[Steelllemainsihe[mainfawliateriallisedlin[fheproduction[ofWehicles@ndheirO
components, Chotwithstandingthe[yrowingOmportancebfCbtherCmetalssuchCasCaluminium.SteellsO
deliveredo@hecompaniesléitherlinhedormlofblankslor$heets.Thelshapelofiheblanklsldefinedd
accordingCtofiwolmainl[bbjectives,Chamely,thelelimination[bfsubsequentirimmingCbperationsCand
formingdacilitation.(Thelnetal(sheets[arelkither(Supplied@sHlatlsheetslorln[toils.[Dependinglonall
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numberldffactors,[€ompanies[imaylthoosefoloutsource,producelinternallylorlévenloptHorfalmixedd
strategylWherelSome(blanks(are[dutsourced@nddther(@reproducedwithfheldompanies@wnmeans.[]

Stampingd

Whereas[blanking[tan[belseenlaslaltechnologylWhich[basicallyCpreparesthetawlmaterialfor(thel
subsequentransformationprocesses,Stampinglisflindoubtedlyiheimostlmportant[process,bothlin{
terms[offitslinternallimportance{measuredinerms[ofihedevelloflinvestmentlinipressesfanddabour]
costs)@ndlihermsloflitsidontributionibiheproduct’'sicharacteristicsWhichlareNaluedDyfheldlient. I

Threelinhain3tampingprocesseslareliseddyfheldompanies,mamely, fTandempresslines,progressivel]
die[stampingOandCitransferCpresses. T hefirstCisChasicallyCconstituted ChyOallsequencelofCpresses]
(normallyCsmallfinCsize)lonWhich[bne{or[more)stampinglbperationsCareperformedonsuccessivel]
presses.[Whenlfawlinaterials[arededlinheform[of(sheets,Ghelpresseslarelhormallydligned$olthatC
thesheetOsCautomaticallytransferred[betweenthelpresses,[herebyliminimizingChandlingCoperationsd
andCntermediate[stocks.OfChot,(thephysical(distributionCbf(thepresseslisOesstestricted,Calthough
handlingCandstockOevels[tanCbelminimizedOfCadjoiningCpressesCare[used.[OnthisCtase,handling
operations@reequired@ndusuallyldndertakenbyiorkers.

Progressiveldie[Stampinglis@processlihiwhich3heetinetallis fedfoAlpressiwithVarious[Stations@nd
thel$heetlis[3uccessivelystampedlin[éachl$tation.[Theldistanceravelledbyihelsheetbetweenleach
pressistrokelis[equalltolthetistancelbetweenstations.(Onlthis[typelbf(stampingprocess,thefawl
materialCisChormallyCautomatically(fed (fromCcoils, CandBupervisoryCandChandlingCoperationsCmaybe [
required@fterhelastStation.O

InDihatCtoncernsOransferCpressCutilisation,@hisimethod[tonsistslinihe dransferofblanks{whichCared
normallyCautomaticallylfed@o@hepress)betweenstationsbylpickingflipiheblanksdromhelstation
where[tCwasstampedCandCplacinglitfintheChext[tation. [(BupervisoryCandChandlingCoperationsCarel]
identicalohatlofthelprogressiveldie.This[Stampingnethodlis[perhapsihemostidomplexofithehree
duelloldhelprecisionWithfWhich@helpartsthavedolbeplacedldnihel$tations.dnfaddition,Ghis(inethod
requiresfalminimalOevelldflcompetencieslinCsuchlareasas[&lectronicsCand[pneumatics,Lcompatible

withlfoutinelfhaintenanceldperationsoflthefransferSystem.O

Thelbenefitslofluisingprogressiveldie[and@ransferpresses@rel¢tlearlyllinderstoodbyihelcompanies
when[@ppliedodhelanufactureloflthe fypelof(productsithesel@ompaniesihavel$pecialisedlinh,fhatlis,
in(theproductionCoftelativelyCsmall[partsthattequire alteasonablethumberCobf(Stampinglbperations.[
Oneltanlsaythat[theOarger(stampingCcompanieshavelallfinvestedlinthesel&quipments,[assigning
themolthelChigherCproduction[yolumelpartsCandOnsomeltasestheseequipmentsCarelexclusively
assignediol@alspecificCpart.CAs[dothe[advantages,theselarehormallytonsideredtolbelinteducing
intermediate[$tockevels@ndproductionead-times[asivell@steducinghon-value@ddingldperations[
suchlasOransportfandthandling.[Onhelotherfhand,@heldisadvantagesarelmainlylassociateddoihed
investmentlinfequipmentslandfoihelihtroductionldflfautomation{infhe[dasedffransferlpresses)which

islanfareawherelihternalléompetencieslarelgenerallylScarce.[]
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Aslloldie[¢hange,[Availablefechniqueslihatldrasticallyeducehe@mountloffimeheedediolchange @]
dielarelgenerically@bsent,[And[as[$uch,largeldie[changelfimesfare[@ommon.[Asive WillSeellateron,d
thelbenefitsCarisingdrom[heuselbf(these@echniqueslinliermsloflincreasedproduction[tapacitylarel]
quite[3ubstantiallivhenl¢ompareddolihelinvestmentshatlarehecessary.[(Whatlis[oftenlackinglin[the
companieslistheldevelopmentlandlmplementation[df(theltorrectlprocedures.ThisOslbylholmeansO
synonymous[tolinvestingCinCequipment{which[bften[accountsFor[substantiallyChigher[tosts),whichO
shouldConlyCoccurlivhenFurtherCoptimisation[bf(theseprocedureslis[holongerCpossible.[Substantial(]
improvementsidanfhusbe@ccomplishedWwithfeasonablylSmalllihvestments.[

Assembly[

TheOassemblyOoperationsOareOnormallyOweldingDand/orOfastening.dInOrecentOyears, dsignificantd
investments(havebeeniadelihfhelautomation[offhelivelding[dperations[andlin(someltases[evenih
assembly.[Thelmon-automatediveldingloperationsfaremormallylcharacterisedbylal$inglevorker,ivho
assembles[@ll@heleomponents,inlesswolornoredypesofiveldingdechnologieslarefequiredlinhed
assemblylofifhel[€omponent.[The[AutomatedZolutionflisuallyl¢onsistsbf[@Ovelding[eelllivhere[bneorO
twolfobots{normallyproducingfhesameypelofldomponent) Arefedbylalsingleivorker.This$olutiond
has[¢learenefitslinffermsof(process$tabilityloverdime,higherproductionfates,lessiorkersforthe
sameloutput,(butCperhapsthelostlimportantfadvantageiesinféompaniesbeing@bleoltircumvent
thellackoflhighly(SkilledSpecialisedworkersiwhichlarefundamentallihthisfechnology.

On[thelbtherChand,thelhegativelimplications[oflintroducingChigherOevelsCofCautomation,finCyenerald
withinthe[@¢ompaniesandihiveldinglhparticular, have dovith[dealingwith[aZechnologylinlwhichfhey
haveOonlyOlimitedOcompetencies.OThisOlimitsCtheirCcapabilitiesOto, DJonOthe Done Ohand, OexploitCthe O
equipmentstotheirfullCpotentialCand, onthe [other,[Fesolve the (technical ifficultiesCarising from O
eventuallbreakdowns.[When[¢ompareddoihelinvestments@ssociatedIolanualldperations,[Another]
clearOdisadvantageliesUinthelcostlincurredCinCthe DacquisitionCofCautomatedCdisplacementJand

protection[devices,[@nd[robots[étc.[]

Notwithstandingthe VarietylofWweldingprocessesiwhich(havebeenldevelopedioverthelyears,fheain]
factors[governing@hefualityloflmost[bfthesebrocesseslhasoldowith[3tabilityfoverime,@lthough
someloffhedifficultiesléncounteredliniivelding@ndStampingdftenhaveheirloriginihihe blanking@ndO
stamping[Operations,@éspeciallyliffthefrimStagesoftheselOperationsfaremot@dequatelyperformed.O

Paintingd

TheOtypeOofOpartsdtoO0bepainteddandOtheOsurfaceOcharacteristicsOwhichOaredrequireddOmaked
electrophoresis(thelinostiwidelyisedpaintingfechnologylih[Stamping@dompanies.[Sinceléompanies, ih(]
general,[onlylhaveldne$uchléquipmentfandthisiprocess’[productionead-timelisdarge,planningihe
entireCmanufacturingCprocessisCtruciall(solthat(the[tomponentsCarefedtolthelinelin[altorrectCan
interruptedsequencelinforderolutilise@llICavailabletapacity.[Adequatelyl$equencingihelintroduction
oflthepartsiihfhelinelis[@ssentialbecauseldifferentidomponentsiequireldifferentdinedonditionsiwhich
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mustbe[progressively@andSlowlybelchangedloveriime.Thelbapidiinodificationofltheselparametersiis[
notOpossibleOduetotheCrestrictionsCimposedCbythis[technology’sCicharacteristics, (ineCutilisation, [
productionead-timeland@vailabilitylofléquipments.[]

Butl@heldominatingactor@ssociateddolpaintinglisThelnitiallihvestmentiivhichOsfequiredfo[$et-up Al
paintingline.[As[AltonsequencelofIhis[ituationfonlyIhedargerltompaniesipossesslalpaintine.[ON
theldtherlhand,[@venlihelargericompaniesidomothavelSufficientldapacityibfullyldccupyiheirldwndine
and(arefthereforepaintingpartsforiéxternalldlients.(]

NoCsignificantfinvestmentsChavebeenCmadelintheOastyears(inthistechnologyfandlmprovements[]
haveBasicallybeenlimitedbhangeroptimisation.[]

g

O

4.1.4A[ComponentCharacterisation

Thelecomponentsiuinder@nalysis[areainlyltonstitutedy$teellandpertaindolmon-visible (parts[ofthe
automobile.OTheyOareOessentiallyCdnon-visibleCelementsOthatOserve OasCfixturesCforCotherOelectric, O

electroniclorimechanicall@omponents.[

Thefundamental$pecificationsihesel¢omponentshavefoltonformoareldimensional@ccuracy@ndl
stabilityldverdime,[and(tesistancedofhe@pplication[df$pecificloads.Intheltaselof[the[domponents
thatthaveliechanicallelements[attached(fofhem,[fesistancefolbadslis[of(thewitmostimportance,@nd]
consequently,fhesel@domponents@relSubstantiallylmoreMobust.Moreover,iWhenfhey@relérucialfothe
vehicle’'s$afety,[theltomponents[areldesignedwithBafetylimarginsihatthormallydead@ol&ven[mored
robust$olutions.[ThelémphasisConsafetyléquallydeadsiodess[complex[components,Wheredactors]
suchl@sladdedOunctionalityloriiveightteduction[are[comparativelydessimportant. [Onfheldtherhand,
the[tomponentsthat[tolhotChavel@altirecttimpactlonsafetylarelbptimisedaccordingiolalVariety[of(]
other[@bjectives.[ThisUsuallylleadsibhoreldomplexSolutions.[

Being[eomprisedlof($teel,[Anotherlimportantl¢haracteristiclofthese[components(isheiriesistance o]
corrosion.[This[isCachieved[byldepositing[@lthinfayerof(paintfonIhel$urfacedfithe[tomponentland
throughthelluselbf(fawlmaterials[thatCofferlsomelfesistancetolmechanicalland[chemicalC€orrosion

agents.[]
Theldatalpertainingoihelihdividualldomponentsinder@nalysisidanbeSeenlih[Table15.0

g
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Table5EComponentDatal]

ad COMPANYAO COMPANYBO COMPANYI[CTO
O COMP.AO COMP.1200 COMP.[30 COMP.[40O0 COMP.B0O
u Partd | Part20| Part@30| Partldd| Partd| Part20| Partll| Part20 Part10 Part20| Part@d| Part20| Part30
AnnuallProduction] 171253400 17125340 17125340 17125340 442920 442920 | 3000000| 3000000 1400000 14000001| 34000001| 3400000| 3400000
VolumeO
PartWeightlkg)d 2.0790 0.4480 0.0620 0.0370 5.130 4.2370 0.580 0.170 0.84[M 0.0170m 1.500 0.3 0.1500
RawMaterialOd Steel Steel Steell Steell Steell Steel Steell Steeld Steeld Steell Steell Steell Steell
MaximumLengthimm)O 2760 236.60 410 520 7800 78000 3790 1260 4000 16000 31000 600 160
MaximumWidth{mm)O 2760 236.60 190 450 7000 7000 1620 1140 35000 1500 31000 35 139
Thickness{mm)O 30 210 50 1.50 O 8300 10 10 2 1 1 2 1
Final[SBurfacelAreal] 0.0660 0.0120 0.0020 0.0010 0.92[ 0.920 0.045[0 0.006 0.032[M | 0.000280 0.0650 0.0040 0.005[0
(sqm)d]
Projected[Areal{lsgm)O 0.0560 0.0060 0.0010 0.0010 0.450 0.45[0 0.0210 0.0030 | 0.01632{0| 0.00024@ 0.0410 0.00200 0.005[0
Tierd 1%Mer0] 1%MHerD 2"ferd] 1%fierD 1%fierD
Productifel{years)O 50 50 30 30 80

O BlankingO X XO X XO g g XO X X XO XO XO XO
g % Stamping X XO X XO XO X XO X X XO XO XO X

‘g % Welding[ XO XO XO XO XO XO XO XO XO XO XO XO XO

§ Dc% FasteningO X xXO X xXO | d XO XO XO XO Xa Xa Xa
= Painting A.[A.O A.[A.O A.[A.O A.[A.O O O A.[A.O A.[A.O A.[A.O A.[A.O A.[A.O A.[A.O A.[A.O

A.A.FAfter[Assemblyd
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4. 2[COMPETITIVENESSIANALYSIS[]

O
4.2 1Profitability

Thelabsolutellevellofprofit,[onlt's[own,lsAnhsufficientlhdicator[of(companyperformance.nlorder
toCevaluate Cprofitability, CprofitsCmustCbetomparedCandrelatedtoCbtherCaspectsoftheCbusiness,]
namely,With{the[@mountléf(capitallihvestedlihfheDusiness,@ndib[Salesrevenue.O

Return[on(TotallAssets[[ROTA),[Returnon[Capital[Employed[(ROCE),metlprofitihargin[@ndhetlasset[]
turnoverCaredinancialCratios[that[takelinto[tonsideration[these[wolAspectsCandCwillCbeused o
evaluatelprofitability.(]

ROTAIls[@AMeasurelofprofitlihelationfofhelibtallassetslinvestedlihfheusiness.The{otal@ssetsof]
thebusinessprovide@nlihdication[dffhelSizeldfTheltompany.[ROTAIneasurestheabilitylof[generald
managementibitilisefhefbtall@ssetsdffheDusinesslinlorderiblgenerateprofits.

ROCELtonsiders[iheltapitallinvestedlinihebusiness,Lnlike(ROTA, vhichOmeasures[profitabilitylin[]
relationiblibtal@ssets.O

Netprofitinarginmeasuresprofitlielativefol$alesievenue.Higherdhanlaveragehetprofitinargins[
forhelhdustryhaybel@nlihdicatordrigoodihanagement.[]

Thelhetlasset[iurnoverlratiolmeasuresthe@abilityCbfC(managementiolutilise[thehet[assets[bf(ithe
businessfolgenerateSalesievenue.[Alvell-managedbusinessiwillininimisemachine@ndéquipment
idleime.[Alhighatiolnayl$uggestléxcessivel$alesievenuelinviewlofthelinvestmentlevel.[Toollow
alfatioimaylSuggestlnder-trading@nd(ihelihefficientihhanagementoffesources.]

Accordinglibfheseldefinitions, fhefollowingHatiosWill e Wsedib@ssessprofitability. ]

-
TN et (Profiteforelihterestland faxes N et (Profitbeforeihterestiandfaxes

X[100C MROCEZA %
[T Fixed @ssets[plus@urrentlassets ([T otal [Capital EEmployed O

[N et profitefore interest@nd faxes
NetProfittMargin = A K (1000 [MNetfAssetTurnoverZ4
[T TS alesRevenue (I otal II[ZapitaI DEmponed[

SalesRevenuell

g

Inforderfol@ssessiheltaselstudylcompanies’[profitability,[thesedirmsivereianked, @ccordingfoihe
abovelihdicators,@gainstlasamplelofforeignfautomotive[@omponentsiSuppliers.[ThislGomparisondan]
belSeenlihfhefollowingfigures.O

O
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FigurelOEMROTABGfThelCasel$Study(Companies@nd@aSampledflAutoBuppliersO

(%)

g
Source:[Case[StudyData; THoover's[Online{lCompanyIncomeStatements)
g
FigureQ1EROCEGfIheCaselStudyCompanies@nd@SampleldflAutoBuppliersd
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g
Source:[Case[$tudyData; MTHoover's[Online[(CompanyIncome[Statements) ]

g
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g
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Figure2-MetProfittMargindffhelCaseStudylCompaniesland@BampleloflAutoSuppliersd

Source:[Case[$tudyData;THoover's[Online[{CompanydhcomeBtatements)d

Figure(13MNet[AssetTurnoverofiheCaselStudy[Companies@nd@FSampleldflAuto[Buppliersd

Source:[Case[$tudyData. MHoover's[Online[{lCompanyhcome[$tatements)

O

ConsideringthatCprofitabilitylis[best[analysedCbverextendedperiods[oftime, kheValuespresentedd

represent@n@verageofthreelfiscaliyears.O

Theltomparisonoffhel¢aselstudies’TIROTA,IROCERndhetprofitinarginivith[datafrom[ASampleof(]
internationalCautomotive OsuppliersOrevealsJabove Daverage OprofitabilityCratiosCforCthe OPortuguese
companies.dThisOsOndicative CbfCanCadequate[(management[bf(theCtompanies’CassetsCandkalesO

revenue.d
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Weltanthusléoncludedhatlduringdheperiodlinder@nalysis,@andaccordingfofhe[ROTA,IROCE, et
profittarginCandChetfasseturnoverprofitabilitylindicators, ihe PortugueselAutomotive[tomponents ]
caselstudylcompanieslarelteasonablyCprofitable.[Moreover,iheseltesultspointiowardsprofitability]
levelsthatimaylih[factbelquitehigherfhanihelihdustrylaverage.[]

O

O
4.2 .2MarketShareld

TheOsmallOsize Jof(OtheOnationalJautomotive[dcomponentsOcompaniesOmakesOtheOevaluationCof(d
competitiveness(throughihe@nalysisoflabsoluteinarket$hares[anlihsufficientlihdicatorEih[1997 fen
oflthellargestEuropeanautomotiveSuppliershad@utomotivefurnoversiover3257nillion[dollars{see
Table)tomparedtotheCanCaverageL3millionCbf(thethreetaselstudy[tompanies.[GivenltheO
reducedlimportancebf(these[tompaniesCatalgloballorlevenEuropeanscale,lindicatorsbfmarket
performancemustChot[(focusConCmarketCshareperkelbutfinstead[tomparethekvolutionbf(the
companies’arketperformanceithfhatloflitsl@ompetitorsl@andWithfhelévolutiondffhefinaliharket.O

Considering@hatfhel[tompaniesfunderanalysisthavelon[average92%[ofEurnoverlinihelautomotive
industry,inarketperformancel¢anbe@ssessedbylcomparingihelévolutionoficompanyurnoverivith
thatOofOthe OnumberOofOvehiclesOproduceddinOEuropeJandOtheOW orld. OThe DanalysisDofCmarketd
performanceilllbe[¢omplementedbyooking[atihe [growthlin{urnoverloffalsampleldflinternational ]

automotiveldomponentsSuppliers.O

Figure43GrowthinVehicleProductionland[CaselStudyCompanies’[Turnover
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O
Source:[Case[$tudy[CompanyData; ICCFAQ
0
0
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Thelesults[pointfowards(the[¢aselstudylcompanies'furnovergrowthléxceedingihe Mate[of(growthof(]
vehicle[production,bothCinEuropeandlnihe[World.[NotwithstandingtheseValues,ihelincreasing
levelsCbflbutsourcinglby[OEMs[areleadingtoCanCbveralllgrowthCbf(the[tomponentsfindustrythat
exceedslihelgrowthlih[production[ofthelfinal(productEiheilehicle.O

Duello,[bnthelbnelhand,ihelheterogeneitylbffeach[€ompanies’[productportfolioCandCtonsequent]
difficultylihlidentifying[dompetitors, [and[{heMinavailabilitylofldatalpertainingfolsuchldompanies,dnfhe
other,CturnoverOgrowthOofCthelOcaseOstudyClcompanies OwillObe Ocompared Owith Cthat JofJaCsetCof O
internationalCcomponentsCtompanies.[TheseltompaniesChadturnoverslianging(fromB35Cmillionio]
17231 millionidollarsih(2000.00

Figure5E=GrowthlinTurnoverfaSampledfSuppliers@ndlinfheCaselStudyCompanies
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=1 Lear[Corporation
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=== Company[A
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25 A ' || p
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L —&— AVERAGEGROWTHIOver(thePeriod
-25 (CaselStudies)
PeriodinderAnalysis GLOBALAUTOMOTIVESUPPLY
SECTOR

Sources:[Case[$tudy[CompanyData; ICLEPA; Hoover's[Online[[CompanyIhcome [$tatements); CompanyAnnual(Reports; MEIU0
O

Thel3ubstantiallgrowthfhathas[¢haracterisedfhe@utomotive[éomponentslihdustry@t@nlihternationald
leveldihelgloballnarketl$ize [of[TheAutomotive [Supply$ectorosedrom1109MbillionEurolin 1999 o]
125402000, [Algrowth[of(Approximately[13%[(CLEPA,[2001)E3eems[iohavehad@lsmallerimpactO
on[theselthreelcompaniesCinOparticular.Oindeed OICompanyCChas[CactuallyCexperiencedCaOslightd
reductionihfurnoverbetween1996@nd2000.0

As[such,motwithstanding(fheleasonable[growth[ih{urnoverlofiwoldflthe[¢aseStudylcompanies,this(
growthCs[substantiallyCveakerthanthatCofCbtherCtompaniesCin[the samelndustry.OThisCtan[be
interpretedCasCallossCbfftompetitivenesslinltelation(toltheirCtompetitors, (whichChave tapitaliseon[]
someloffheldpportunitiesWhich[havetesultedFromIhelfestructuringloffhe[Automotivelindustryand
thelihcreasingleveldfldutsourcingByOEMSs. I
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Oneldfltheleéxplanations(forthelSlowerlgrowthfates[offhePortugueselcaselStudyldompaniesinaybe
thellypeloflgrowth($trategiesWhichhavebeenlised.[While[Portugueselcompanieshavebaseddheir(]
growthd on0d developingd internald competencies[] andO capabilities,[] foreignd competitorsd have
complementedthisOstrategyCwithCmergersCandCacquisitions.[dnCanCenvironmentCcharacterised ChyO
OEMs[demanding[tonstant[teductionlin[unitC¢osts,[3ystemsldlesign@ndproductiontapabilities,[And
globalOreach,OinternalOgrowthOisOoftenOanCinsufficientOstrategyCforCrespondingOtoCtheseOmarketOd
solicitations.O

O
4.2 3[ProductlAttractivenessd

The[generaltendencieslintheautomotivelndustry[tescribedOnR2.10mpactCcompaniesOnCdistinct
manners[accordingofheircharacteristicsandihatloffhelénvironmentlihvhichfheyloperate.[Onelof]
thedormsbyivhichdheleéompaniesecome@wareoffhelimpactdnheir$pecificlbusinesssfhroughC
theléverydayldontactiwith[@volving[élientl@éxpectations.]

Inforderfobdentifylfhel¢haracteristicshatl@re WaluedDythe [taselstudylcompanies’'tlients,ThelirmsO
were[asked1olkvaluatethelimportancelattributed,[byltheirtlients,olalspecificCsetlbf (predefinedd
factors.[OTheldmportanceof(thesefactorsCwas[rankedCaccording(toCalscale Cof(1l (to[(bOwhere 110
represents(oflnolSignificancel@andBerylimportant.[]

Figure6EPortugueselComponentsndustryCharacteristicsValuedbyfheir([CTlients

Geographic [Proximity

TechnicallAssistance P

Delivery [Reliability /]

DeliveryTime

Productlimage

Product[Tailoredib[ClientMeeds

Innovation

Exclusivity

Variety

Design

Durability

Resistance

Price
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Theseltesults[pointowards(price,[deliverydimelandeliability,[duality({resistance @ndldurability) @nd
productiailoringtoltlienttheedsastheFourlmostlimportanttharacteristics[ValuebytheSupplier'sC
clients.Od

As[previouslylmentioned,hesedactorsCarehighly$pecificlohePortugueselteality,[andtevealihe
currentOlevelOofOdevelopmentCofOtheOindustry.(0DueOtoOtheseOcompanies’OstrongCfocus DonOthe O
developmentCbfCimanufacturingCeompetenciesCandtapabilities, fandthedimitedCeffortsCmadelinthe
acquisitionCofOproductldesignCandCdevelopmentOcapabilities, DitClisOnotCsurprising CthatCsignificantd
emphasisOsCstilllonCprice, [uality, CandCdelivery@imefandteliability. OnCmoreldevelopedimarkets, ihe
importanceof(thesefactorsClisOsupplanted CbyOotherCfactorsOsuchOasOdesign, OdevelopmentCand O
innovation[dapabilities(Sincelquality,[And[deliveryfimelanddeliabilitylare[donsidered(givenfacts.(]

In@he[commoditiesOmarket,[guality, [deliverydimeandteliabilityC@relinequivocallyldlefined(by(ODEMsO
andCcannotObeOseenOasOvariablesOthatOdefinedaOcompany’sOdcompetitiveness, CbutCinsteadCas[Call
prerequisiteforldoingusinesslihfheldriginall@équipmentharket.O]

Consequently,[product@ttractivenesslisldefinedmainlybyldost,[andfhelemainingfactors[éssentially]
constitutetestrictions,CimposedCbyltheltlients,[on[the[tompany'sCoutputs.(Within[thisCtontext,[the
above[factorsOareOrelevantOtoOtheOanalysisOinOtheOsenseOthatOtheyOcontribute OtoOtheOprimary O
characteristicitaluedbytheldlients3dost.[]

g
4.2.3.1[Costd]

As[previouslyl3een,dhel¢ostlof(alproductlor$ervice[tanbeldlefined[asihe tesultlof@he@cquisition
costoflthelihputs@ndloffheléfficiencylvithWhichheyArelised{oinanufacturefhedesired[dutputs.]
Thelanalysis[ofltostlasthelimain[productattributeilllthereforebeladelin[&ccordanceWithfhesel]
twolfactors.Butlbeforeproceedingivith(these@nalyses,anlin-depthookAtthel¢ostistructureofthed

componentslisl@éssential.[]

CostBreakdownbyIhput

Accordingioltheltost[breakdownpresentedlin[thefollowingfigures,[the[mainCtost[factor[for(thell
componentsCunderCanalysis[pertains(tofawCmaterials.Onfact,[becausethe[addedvalue (bf(theO
productsiisielativelyl$mall,[the[¢ostloffhe Mawlinaterials[@ccountsorbetween24%[and[69%[ofThe
overallldost.O
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Figure17[{a-e)[CostBreakdownfor[Allfhel[Components]
Company[AlComp)d O O O Company[AlComp[2)d

68% 68%

0,
0
%% 8% 1% 11% 0%

0% 8% 3% 10%

Company[C{ICompB)0

O MateriallCost
| Labor[Cost
0O Energy[CostO
15% ) )
0O MainVachine[Cost

5% W Tooling[CostO

4%9%8% 5% 16%

O Overhead(labor

CostO
B Building[CostO

O Maintenance[Cost

CompanyB[{Comp3)0 O O O CompanyB[(Comp(d)D

0,
o0 2% 9% 24% 11% 2% 7%
° 35%

17%
10%

0
14% 11% 11% 8% 9%

8%

g

Althoughalllkthe CcomponentsCanalysedCareChon-visibleCinteriorCparts, IComp[4, CmanufacturedCby
Company(B,[¢orresponds(iolaracketforlattachingon-structurallélectriclandl@lectroniclcomponents
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and{herefore[hasOowerevels[of(fawlinaterial{steel)lincorporation(Wwhenl¢omparedohelstructurald
componentslofltheltemainingwoltompanies.dnlaveragetermseltanlidentifytheFollowing[tost(

structuredorfhedivel@domponents:[

Figure18ECostBreakdown=HAII[Components{Average)d

O M aterialCostO
B LaborCostO
O EnergyCost

O MainM achineCostO
50%
B ToolingCostO

O OverheadlaborCostO

7%

12%

0,
6% gy

B BuildingCostO

O MaintenanceCostO

g

Notwithstanding@hel$mall$ize[offhe[samplelinfferms[oflthehumber[oflecompaniesandcomponents]
analysed,OsimilarOcostOstructuresCcanUbefidentified CforOcomponentsCmanufactureddinCtheOsame O
company.[Thisimaybefhelfesultlof[Somel$pecialisation,byfheldompanies,onproductsiwith[SpecificO
characteristicslorfhatléompaniesfendfoladopt@alspecificimanufacturingStrategy, Whichfheyfhenfryd
tol@pplyib@asfhanyproducts(asipossible.[]

TheTirstChypothesis[doesChotlmplythatCproductsCareChecessarilyfgeometricallyfalike[{CompanyAO
productsdifferfsubstantially(from&achlbtherlin[fjeometricalderms),butthatthehature[anddevel [of]
utilisationCof(thelinputs3[processesCandtesources3ssimilar.(Thefactthat(theGwo[CompanyAD
productsareabricated@ccording@oeryldistinctiprocesses({e.g.[dfransferi¥s.@andempressistampingd
andCfollerCys.CspotOvelding) CandCEtill CpresentveryCsimilarCtoststructures, seemsto[suggestthat
Company[Almaybedocusingltsactivitieslon[productsvithSimilardevel [oftilisation[of Ehe [different
inputs.

InCthelaselbfltompaniesCwithCamorelimitedscopelbfCtompetenciesCandtapabilities,product]
specialisationOmaylnotOevenbeOalchoice.00Thelcompany,dtherefore,OselectsOtheOproductsditC]
manufacturesibasedlonlits[passedlé&xperiencelin(themanufacturelof@dimitedthumberof(products.
TheselproductsiinaySharel@ommon(dharacteristicslihferms[of{thefhickness[oftheSheetihetalllised,d
complexity,[and$ize.[Giventhe[companies[pastlexperienceWith[Xhatypelof(product,kheldifferent

alternatives@vailableforlitsimanufacturing@relgasilylidentified.O

ACtompanyihatthas[albroader[scopelbfltompetencies[andltapabilitiessCequallydimitedbythesel
characteristics,[butlisCable[totakebnCalwiderCvariety[bf(producttypes.[Becauselproductsiffer(]
substantiallyCfrom Ceachbther,this[selection[bnlytonstitutes[thefirst[steplinCdecidingCwhetheral
producttan[belmanufacturedbylthe[tompanylbrChot.[ThisCcriterionlis(thentomplementedWwith[&[0
morelih-depth(@nalysisiofithel@omponent’'siéharacteristics[Solas[ibléstablishiwhetherthelinanufacture
oflthelécomponentlis[économicallylViable.Witimately,[fhedhoiceWwillbeasedloniheldross-analysis[of]
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componentCand[tompanyltharacteristics(throughOvhichthefirm OwillCddentifyCpossible Ccompetitive [
advantages,(nlrelation(@olitsCcompetitors,(inCmanufacturinghat$pecificCproduct. (ForCéxample, the
significantl¢ontributionfoflawlmaterials{ol¢ostih[Company[A,naybe[fhelfesultlof[an[Aadvantagelih(
theldonditionsihiwhichlitlpurchasesfawlmaterials.[

As[lolthe Waluesldbtainedwithhel@nalysis,[dnAverage, [directdabourtosts@ccountforetween6% ]
and15%[bf(theDoverallCproduction[tost, Owhile[WirectCandoverheadOabourtogetherCaccount[ford
between14%[and[B2%[bf €osts.[Thelhature[bfthe[productslmanufactured[bylCompany[B{more[]
complexproducts),Candthereforebf(thetechnologies{theselproductsarehotCmanufacturedCwith(
progressiveldies[orlonransfer(presses),tequire(morellabour@ndlaretelativelylinoreldemandingn]
terms[of(processléngineeringfhan(helstructurallparts.Theleducedife[SpanoflCompanyBproducts]
equallyl@ontributesibhigherlihdirectldosts.

TheOevelofCtomplexityCisCequallyCpatentCin[theChighertoolingtostsCassociated (to[0ICompany[BO
productsfalthough,$incedoolinglnvestments[@reltonsidereddixedtosts,Ihese[tomponentsdenddod

haveigherioolingdontributions[dueodowerproductionlevels.

InlWhatl¢oncernsléquipmentltostsiheseWarybetween[10%[and[16%.[AsiveWill$eelin(Subsequent
analyses,helpaintingechnologylisipartiallyltesponsibleforthe$ignificant[¢ontributionofleéquipmentd
costs(ibldverallldosts.O

ThelTosts[pertaining(to[Mmaintenanceaccount[TorCapproximately(5%[bfoverallCtosts.[ThisCvalue
reflectsthelTelativelyChighCcosts[associated[to[stampingCmaintenance,ChamelytoolCmaintenancel

whichsfimeldonsuming@ndequires[dostlySpecificléquipments.

CostBreakdownBy[Process

As[tan[bel$eenlbyihelanalysislof(Figure20,dheldlominatingechnologylin@ermsloftontributiondo
costlis[$tampingivith[ApproximatelyT0%[of(ihe[otal.[Assembly,(Which[¢omprisesihedasteningand
welding[dperations,@ndpainting,[¢ontribute 20%[and[10%[fespectively.[Thelihdividuallcompanyltost]
breakdowns[by(processldanbeSeenlihFigure19.0]

According(@oONTELI(1999)thellinternalCimportanceCassumedCbylaltechnology}[interms[bf(the
resources[@llocatediotheiechnology3andthelexternalelevanceldfthedechnology3liniermslofl
clientOvaluedOproductOattributesOthatOare CconferredObyOtheOtechnologyO-OshouldDideallyObeDinO
accordanceodhel¢ompany’sevellofleompetencieslinfihat@echnology.dnivhatl¢oncernsZtamping,
this[equilibrium [doeslinfactléxist.[T hatlis, [bntheldnehand,Stampinglisfheldorefechnologylinthese
companiesandasOsuchOtheOtechnologylinCwhichOthe OcompaniesOdetainCthe OgreatestUlevel Cof
competencies.Moreover,[@nd@s[previouslystated, [manyloflthehationall¢ompaniesbelonging{olthis(
sub-sectorleévolved@romdoolOnanufacturersiivherelihe [utilisation[of[@he [(presseslisedlinfool@esting]
wasoptimisedOthroughOtheOproductiondof0stampedOparts.JOnOtheOotherOhand,OtheOproductd
characteristicsinostWaluedby[¢lientsCare[componentldeometrylin[accordanceoheir$pecifications]
andihel@bsencelofiwrinkles[orjaggedl@édges,étc.[Theseldharacteristics[areprimarilyfhe lesultoffhe
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stampingtechnology,althoughtheperformancelbflstampinglnturn,CsfargelyCdeterminedbythed
qualitylofitheStampingiools.O

From[@&nlnhternallpoint-of-view, Anléquallylimportantl¢onclusion¢anbedrawnln[felation{olimproving
the[tompanies’[technologicallperformance.[TThatlis,[stampinglisCtlearlytheltechnologyliwherelthe
potentiallimpactiofiperformancelimprovementsioniheldverallldostslisgreater.O

Figure19({a-e)TostBreakdownbyProcessforlAllfhe[Components[

Company[AlComp)d O O O O Company[AlComp[2)d
56%

ll%@ 49%@36%
11%

5% 70 10% 0% 15% 0%

0 0 0 0
O
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44%
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25% 6%
12% 13% 0O Assembly
B Painting
a
g
CompanyB[{IComp3)d O a O a CompanyB[{ICompl[d)d
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%
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0
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g
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Figure20ECostBreakdownbyProcessHAl[Components{Average)d

O Blanking@ndStamping

B Assembly

20% .
O Painting

10%

g

As[previouslylmentioned,[SimilarftoststructuresCtanibeldentified for[componentsCmanufacturedfin{d
the[lskameltompany.[This[vas[said[to[belthelpossiblefesulttbfCaltertainbkpecialisation,C0nCeach
company,ConCproductsthatCsharelimportantCtharacteristicsCand[WwhichOeadtolsimilarCutilisationCof (]
processes[andiesources.[Thelimportancelofl$electingproductslhati¢anbeléfficientlyinanufactured
usingthelcompany’'siechnologieslis[essential (Mckinsey[&[Co.,[1994).[Astudylindertakenbyihis™
companylpositively[TorrelatedCadequateproductthoiceCwithChoodChualityCperformancelandCyoodO
qualityCperformanceCwithCprofitability. (0T heCcostOstructure CofCthe [five Ccomponents CunderCanalysisO
(Figure[19)8eems[bSupportihishypothesis.O

Sincelfheltostslincurredlin@hel@cquisition[ofawlaterials@relaccounted Hormainlylhhe blanking O
and(stampingphases(of(production,anfanalysis(oftheldontributiondffhe(differentfechnologiesioihe
overalll¢ost,lWhere(the[¢ostsloflthe[fawliaterials[areléxcluded,(permits[alorelpreciselévaluation[of]
thelimportancelbffeachiechnologyWwithin(the[tompanies.[As[tan[belseenlinFigure[21,tamping
remainstheOmostOimportantCtechnologyOwith[044% CofCthe CoverallOcosts, CfollowedObyOassembly
(fastening@ndiwelding)@ndpainting.O

FigureR1ECTostBreakdownbyProcess{excludingawmaterials)EAlI [Components{Average)d

20%

24% O Blanking@nd$tamping

B Assembly

O Painting
36%

O

Bylexcluding@heltostloflrawlaterials[dor[theAbove-mentionedteason,ltls[possibleGolidentify[aAl]
clearldistinction[betweenlinvestmentlintensivefechnologies3-[blanking,[$tampingandpainting@and
moredabourlintensivetechnologies-Cthe (twodassemblytechnologies[considered(fasteningCand O
welding).O
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FigureR22HCostBreakdownbyProcess({excludingawaterials)HAl [Components{Average)l
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Asléxpected,doolingltostslinblankingand$tamping@accountfor[alsignificant[partlofthedverallltostO
(approximately[30%(eéxcluding@aw(inaterials), alue Similarfodhatofléquipmentldostslin[painting.[For[
alllhelechnologieslnderanalysis,@heltontributionsCoffénergylandnaintenanceltosts[dlo[hotVary
significantlyOamongOtechnologies.0Oncelagain,ObyOidentifyingOtheOmainOcostOfactorsOforOeach
technologylClcompaniesOshouldOconcentrateCtheirdimprovementOeffortsOinCtheOareasOwhichOmostO
contributeolfheldverallldost.[]

Besides(iheléxternallielevancelandlinternallimportanceldf($stampinglihihesel¢ompanies,theldistinct
approachesOusedlbythethreeOcompanieslinCstampingCmakeCaCmoreldin-depthCanalysisOofCthisO
technology(elevantibihedemaininglanalysis[]

StampingProcess[Analysis

Althoughsomelhewlmetal(forming[processesCsuchCasChydroformingChavelbeenlgainingCgrownlnO
termsCoftheirCapplicability, stampingOsCEtill itheCmostLeommonlyusedprocess.[Onthelbtherhand,O
within[stampingOveLtan[distinguish@hreeBublprocessesWith[guitedistinctCapplications,ChamelylnO
termsloffproductionWolumesanddheeveloflinitiallnvestments.[Thesel$sublprocesses@re:[dandemO
presslineslinCWhichthelparts[beingstampedaredransferredfrombnelpressioihehextleither[by
automaticlineanslorinanually;progressiveldieliniwhich@presslisfedfrom@l¢ontinuousinetal(sheet
byliselof(@ldecoylerl$ystemandiivhereVarious[$tampinglandblankingldperationslarel¢arried[dutin]
succession;@ndastly, fransfer[pressisystemlihiwhichblanksarelfedfoihe[pressivhichSuccessively
stamps@ndnovesihelnetallpartfromonelstationohehext.OnEheirstnddastlcasesihedanks

haveDeenpre-cutlin@Separateprocess.Od

DueolthedargeldifferencelinfheStampingcost$tructureldf@heproductsiinanufactured@ccordingiod
theselthreelstamping@echniquesivelwilllundertake@morelih-depth@nalysisoffhreeSubcomponents.
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Exogenous(factorl¢onditionslandlihternal(performancelereNariedlaccordingfoihe¥alueldnihelright[
of(thefigureCandtheeffects[on[tostlveremeasured.[Within[thesamestampingiechnique,[each
changelinl¢ostlis[bbtainedbyvarying[alsingle@actorivhiledhedemainingdactorsiemaininchanged.
Thebasel¢ostloflthe[Subcomponent{without@nyl¢hangefodhelfactors)[¢orrespondsfoihe¥aluelonO
thelfarleftloffhelScale.O]

Figure23ETransferPress(Sensitivity(Analysisl(CompanyAFComp.AMPart1)0

| | |
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FigureR4ETandemPress(linel$ensitivity[Analysis{CompanyBEF[Comp.@dPart1)0
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Figure25EProgressiveDiel$ensitivitylAnalysisCompanyBEFTComp.3Part2)0
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Althoughlourf@imsolanalyselthefhreeldifferent[stampingprocesses@ndhotlthe[components,Theird
influencel@nfhe@nalysislislnavoidablefandustihereforel@quallyBefakenlihtoldonsideration.[]
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Letsrecapitulatefhe MaturedfithefhreelpartsiandfespectivedostbreakdownbeforeWwelproceed.

Table6ECharacteristicsoffhePartsland RespectivelCostBreakdown

a Comp.[A[PartlC Comp.4PartllC Comp.B3Part20]
AnnualProductioniVolume[| 171[25340 14000000 3000000
Weight((kg)O 2.0790 0.840 0.170
Final(SurfaceAreal{sqm)C 0.0660 0.0320 0.0510
Level@f[Complexityd Low/Medium0 HighO HighO
CostBreakdown g ] a
[MMMaterial[Costs[ 68%0 2%0 52%0
[MMMabourCosts] 6%0 6%0 5%0
[MTENergy[Costs[] 3%0 21%0 11%0
(MMM achine[CostO 11%0 8%0 2%0
[T ooling[Costs 1%0 48%[] 13%0
[MDverheadlabour[Costs[ 8%0 7%0 10%0
[MMBuilding[Costs 0%0 0%0 0%0
[MMMaintenancelCosts[ 3%0 7%0 8%0

g
Bylanalysingiheltesultstls[possible[iolseelthat[Variationslinlinerates[assumeliorelbressthel
samelmportancelrrespective (bf(thestampingprocess[used.[VaryingOineTatesCimpact[&allkime-
dependantactorsisuch@sabour,ooling,uildingl@ndinachineldosts, [asthroughputiperinitioffime
isfaltered.[Binceabourldosts@reSimilarforthelfthreelparts,naintenanceldostslaresmallland@qually
similar,[andDuildingldosts@relitrelevant, detiisfocusonibolingl@andfnachineldosts.O

Thelcomplexitylof(lComp.[4Partl1eadsolSignificantoolingldostsland¢onsequentlylSmalll¥ariationsd
in(oolingCtostsfhavelalgreatlimpactlonthelbveralllcostlof[(stampingthepart.COnhelbtherChand,O
althoughiheWariations[inthel¢ostldf(Stampingthispart,[inducedbyVariationslinwhichmachineldost,(
arelsignificantlyCsmaller,(theylarelstill CsubstantiallyOargerthanCinthecaselbfCprogressivedie[and
transfer(pressiprocesses.[Thislis[duetothelAdditionalléquipmenttostslbfllndertaking[successivell
stampingloperations[onldifferent(presseslinsteadofllising@single @ransfer(pressloriprogressiveldie,
notwithstandingtheltostsCassociated[toltheautomationCof(theseiwolprocessesWhichlisChormally
absentlhlihel¢aseloffandempresses,[andihehighertostslincurredlinfhelacquisitionlofdargerbed

size[@ndibnnagelpress.O

Althoughtheusebftandem[pressesCimaylCaccountforCgreaterCequipmentosts,theuselbfthisO
processlhasltlearbenefitslindermsloflexibility@ndnvestment.T hatls, [$incelhotlall(processesare]
carriedloutiSequentiallyl{generally,[@xceptlihfhel¢aseofdeliveryfothelélient,[dompaniesarefarfrom
working@ccordingiojust-in-timeprinciplesbetweenprocesses)andthelfimeléachlhdividualpresslis]
used(islessihanhatlof(iheldther@wolprocesses,Ihellevelloflexibilitylofthis(processeslis[greater.O]
Moreover,OsmalllindividualCOpressesUareOwidelyOavailable OwithinCtheOcompanies. T hisCfrequently
reduceslihemeedblihvestlihhachineryforiproductionof@mewldomponent.[]

InOwhat[toncernstooling[tosts,[these[doChotOvarysignificantlyCaccordingiothe (process[butCare
basicallyCeterminedCbythe[tomplexityCbf(thepartCandtonsequentlyCbf(theChumberCofstampingd
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operationsrequiredCbytheCcomponent-Cmorecomplex(geometries[requireCadditional Ostampingd
operationsiWhichlihfurnfequireorelstations, [0rlih[dtherlWwords,forefools.

O
4.2.3.1.1[CostofhputsO]

Besides[thelcompanies’lindividualltnanufacturingperformances, @nlimportant(partofltheloveralll¢tost]
isCdetermined®yléxternalactors.[Bolasdoneasuredhelinfluencedhesedactorshavelonloveralllcost
andfhelimplications@esultingfromheir(@volution[overiime, @1 0%ariationoffhesel@ritical factorsis [
considered,alwayslinfhe$enselihatlittharmsiheleompetitive [bility[dfIhe dirms,And Iheéffects[on(
finalCtostlarelanalysed.MThelindividualFesults[forfeach[eompanylfand[tomponentlare[presentedlin
Figure26{a-e).00
Figure26[{a-e)[EExogenousFactorVariationFor[All[Components(
CompanyAllComp)D O O O CompanyA{Comp2)0
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Thelesultsforihefhreel@ompanies@ndfive[éomponentsanalysedieaffirmihedostofawlinaterials(
as(beinglaldeterminantactor.(ndact, forflCompanylAA[10%/(Increaselinheltostlbftawlmaterials(]
produceslanltiselin[overallltost[of(ihewoltomponentsloffapproximatelyT%.[Theselarelindactihe
twolargestlandlheaviestttomponents,[WhileforflComp[B{theSmallestfandightest)theVariations
onlyloflabout2%.[Thelsignificantlinfluencelonloveralll¢ostloffawlinaterials[¢osts[putsémphasis[on
theCheedOorCeompaniesiolutilise[this[tesourceslinfanCoptimallmanner.[ThisCtanlonlylbelachievedO
throughthelhtroductionldfl¢hangesoiheproductsi@ndihroughiprocessiperformancelimprovement.]
ThelSecondWwillbelanalysedlihfnoreldetaillatterldnlihhisldhapter.O]

VariationsCmade[to[the[femainingfactors[producelsubstantiallyCsmallerCthangesCinCoverallCtost.(0
Nevertheless,OtOs[uite Capparent(thatCOwvagesCandOworking[days[perCyearCare(the[lsecondmost]
potentially(froublesomelfactors.dnfact, WvhilelinMelationfothe mumberlofiworking[days, holSignificant
changeslareléxpectedoldccurlin@helhearuture,fhelsameldannotbe3aidhelationfodheltostldfOl
labour.[Although$lowergrowthfateslare [expectedlduringhelhextyears,dheturrentllinemployment
figures@ndheldompetition@mongstdifferentihdustriesforihe esthumaniesourceswillldontinuefod
inducelihcreaseslihwages(slightlylabovethelihflation[rate.

Alpossible[kolutionCtolthis[problembkeemstollielinthelteductionof(theevelbfCmanualdabour.O]
Althoughfthisfeduction[¢anbelachievedbylincrementinghelevellof@utomationldf(Somelprocesses,]
thisSolution(Willllead{odhe[partial(&rosion[oflihePortuguesetompanies’'[@ompetitive [positioning, by
convergingtowards[alsituationfnOvhichCtountriesCsuchCas[GermanylCaretlearlylinCadvantage.[AsO
such,thesolutionseemstoliednCestablishing[bfCaltradeoffCbetweenlincreasingCautomationCandO
reducingheumberloffhumaniiesources.MNevertheless, fhismewlequilibriumpositionfequiresthatall
significantlinvestmentbemadelhhiring@ndraininginoreldualified(personnell¢apableldffakingon[all
widerfandinoreldemandingfangelof{fasks.[This[statementiillbelcomplemented(infhecomparative]
analysis[of(fabrication[tostlassociatedfodhelproductionfofithese$amedive[componentslindifferent]

countries.d

Lastly,daCreferencetolinterestrates.OForOmanylyearstheCevolutionCregisteredCinCinterestrates
benefitedthe OPortugueseJeconomylasJalCwholeCandthese[companiesCinCparticular, theCcurrentd
tendencylis¢learlylessfavourable.[Althoughieasonable[¢ostVariations[déanloccurlduefoldhangesin
interestfates[{asldemonstratedlinle.g.[Company[C[Comp[),lih(alcontextlcharacterisedyPortugal’'s(]
convergencellowardsCEUCaveragelinterestTates,[these[thangesare[hollongerexclusivetolthe
Portugueseléconomy.[Nevertheless,becausel¢urrentlinterestateslinPortugallemain$lightlylhigher(
than(thoselinOmostOEUOmemberOcountriesCandOthe Jabove OmentionedCconvergenceddoesInot]
necessarilylinclude[East[Europeanlhations,Cnteresttates[WillCtontinueto[playfalimportanttolelin

defininglfhel@dompetitivelpositioningdf(dompaniesfrom(differentbations.

O
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InternationallComparisonlofithe[CostldfInputs]

Inlorderoetter¢haracterisefhePortuguesel@ompanies’[inainléompetitive[ddvantagesivhichlderived
fromOspecificOnationalOJexogenousfactors, JaldcomparativeJanalysis, DbasedDonCtheCevaluationCof(d
productionCtostslinCvariousCtounties,[s[undertaken.This[willCbe CachievedbyVarying[the[model’s(
externalfiactorlinputslin[accordanceWwith[@ach[@ountry’s(feality.[ThelthreeldountriesldonsideredlinthisO
analysisiwerel[¢hosenlihlaccordanceWwith[@woldistinctland[Separateldbjectives.[ThelirstiwoldountriesOd
representCarkets[Supplied(bythelihree[tompanies.(On[theselmarkets,thePortuguese[companies
havedolhaveldlistincttadvantages(lintelationIotheltlomesticCtompetitors.[The[Czech[Republicivas[
chosenduetolits[geographical proximity(to[the CmainCautomotive CassemblyCmarketsCandCasCanCd
examplelof[@ldevelopinghationiwith[Gompetitive[@dvantages(Similaribihatof[Portugal.O]

This(analysis[Varies[theltelevantléxternal(factors[according@olthe€ountry’sEpecificCéonditions[but
doeslhotltonsiderfanylperformanceldifferencestesultingfromCbperationslinCdistinctténvironments.O
ThelVarious[factorsihatl¢ontribute fowardsldefiningmanufacturingperformancelandihedifficultiesih(
collectingheldatatequiredfon@veragemanufacturingperformanceslin@he¥arious[tountries,inake]
attributingdifferentCperformanceevels, (Oto[the OfourCOcountriesCunderCanalysis, CextremelyCdifficult. O
ConsideringthatCalfirm’s[tompetitivenesslis[partiallyCtletermined[bylits[ability(fo[adequatelylexploit[]
exogenous[factor[¢onditions,[thetesults[bbtainedWith(thefollowing[analysis[willlbe[complemented
withftommentsbasedlbnthelgenerallperception[dflmanufacturingfperformanceldifferencesfamong
thelfourl@¢ountries.Therefore,[theMesults[presentedlihFigure27[¢tanbelseen@sihel¢ostslincurredif]
firmsOwithOtheOexactOsameOcharacteristicsdasOtheOPortugueseOcaseOstudyCcompaniesOwereCto O

manufacturefhesel@omponentslih[France,[GermanyorthelCzechRepublic.O]

The[iveléxternaldactors[eonsidered[aredhehumberlofiivorkingldlaysperyear,devellbfivagesipaid,
costlof(energy,CinterestCrates, JandCcost[ofCbuildingOspace.0ThecostofCrawCmaterialsCwashotd
considered(SincelitldoesnotVarySubstantiallyl@mongtheldountries@analysed.(

Table17EExogenous(FactorsConsideredlinfhelhternational[Comparison]

O Portugald FranceO Germanyd Czech[Republic

(Days/year[ 2300 2400 2400 2600
Wages(PTE)O 9200 34020 49140 5670
(Energy[Costs[PTE/kwh)O 9.860 15.120 15.120 9.860
(InterestRates(%)0] 8%0 6%0 6%0 10%0
Building[Costs[{$/squarem)] 3000 15000 13000 5000

0

0
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Figure27[{a—e)HInternational[Comparisonfor[All[Components]
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AsléanbelSeenfromihelanalysislofifheselfhree[@ompanies’products,lan@dequateleéxploitation(ofthed

PortuguesellexogenouslIfactors,ObaseddonOtherightOdchoicesOmadelinOrelationCOtoOthe DtypeOof)

manufacturingprocesslandihehaturedfihe[componentsiproduced,lisfenericallylpresent.[Thatlis,

companiesChave,fo[alteasonablelextent,[Succeededlinladjustingtheir(productsfandmanufacturingd

technologiesolthel¢onditionslimposedbythelénvironment.[But,[hotwithstandingfhel¢lear@dvantage
inCrelation[toOFranceJandOGermany, CinCthelOcase Oof(the0CzechORepublic[thereDisCalslightOcostO
disadvantage.OInCfact,CallCfive COcomponentsOcould Cbe OproducedCatOallower OcostOwithCthe Osame O
manufacturingCprocessCandthe[dICzech[Republic’'sCexogenousfactors,leventhoughCtCshouldChe
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expectedthat[the[processes[lsedby[TTzech[tompaniesbelintloserCaccordanceltoltheir(specificC
nationalléxogenous(factorl@advantageslandless(ibfhatof(Portugal.(]

Thelbnly[processCinCOwvhich[the[PortugueselexogenousFactorsyieldCtompetitive[tostslis[paintingOd
where[therelis[holsubstantialCtostldifference.[ConsideringtheSignificantfinvestmentstequiredFor[
establishing@paintingline[@ndihelargelarealoccupiedbylihisfechnology,fhisinaybethe[combined
resultloflihelbwer[dostlofiSpacelandoflinterestates[practicedinPortugal.[]

Considering(thegeographicalproximityCbf(someEast[Europeantountries[tothe[main[European]
automotiveliarkets[andanleventuall¢ostladvantagelinlielationdofhePortugueseltompanies,ihered
are[iwolpossible[&xplanationsorihepresencelofihetasel$tudyltompaniesliniheselmarketsith(I
thesel[products.[TheirstthastoldoWith[&[possibledackofflcompetencies@nd/or[capabilitieslinthel]
firmsOromEast[Europeanltountries.ThisCmayleadtosomedifficultiesCin[penetratinglintoJoreignO
markets.[The$econdpossibilitylistelateddodhe importanceloflotherdactorsbesidesprice.[AlthoughO
pricedassumesgreatClimportancelinCthelclient’sOpurchasingOdecision, dotherOfactorsdareCequallyd
important.df@hedirmsdromEasternEuropelareinabledolperformnlaccordanceWith(these{actors,
competitive(prices@lonelwillihotlguaranteelaplacelinfoday’s[automotivelindustry.[T his(hypothesisis(
confirmedbyVelosolét[@l.[[2000),avholstatesIhatdirmshnihedberianPeninsulalarebetter(éndowed

than(their(EasternEuropean(dounterpartsiihfermsoflknow-howl@ndeéxperience.]

The[@nalysisfundertakenor[fhe[CzechRepubliclinustbeSeenlas@nl&éxamplelofkind[of(Advantage
companiesihEastEuropeanl¢ountriesiinayavelinlthe productionlofthisdypeldflcomponents.Infhel
mediumbbngierm,tlis[@éxpectedihatiheldomesticldompaniesiévolvelhlaSimilarinannerfohatof(
thePortugueseltompanies,herebylpositioningdhemselves@s$econdlorThirddierSuppliers.dnldoingd
so,[heseltompaniesWillldisplacedirmsdrom[countriesith(tomparativelylinfavourable(&xogenous]
conditions, narketpositionséssentiallylbaseddntheSupplyldflabourlintensiveproductsfandihelise]
of(pricelas(theirlthainldompetitivelargument.(]

Labour/AutomationhputlAnalysis[

The{avourablel¢ostlofTabourlinPortugal{seelTable[18)hasled[c¢ompaniesoltelyheavilyldbn[hat(]
Prais[{1995)Wouldldesignate@slinechanisation.[According{ohis[author,fhefiechnological(progress]
inOndustry(initiallyCtesultOnOmechanisation,hatfsCmachinesCperformingQaskstivhich[hadCpreviously[
beenperformedbylskilledlcraftspeople.[Thislcreated@lmeedForinskilledpeoplefoldperate@ndfeed
thelachines.With{urther{progress,fechnologyhaslihcreasinglyledfo@utomation,whereprocesses]
are[performed($olelybynachines.[Consequently,[manylinskilledjobshavebeenleliminatedandhe
needforCmorel(skilledWorkers,[WholtanCmonitor,CimproveandladjusttheproductionCprocess,has[]

increased.[]
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Table8[HInternational[Comparison(@flllabour[CostslinManufacturing{1998)0

Countryd HourlyDirectPaylabour( Hourly[Compensationd
CostUS$)0 Costs[US$)

USADO 14.770 18.660
Canadall 13.090 15.600
Mexicoll 1.640 1.840
JapanO 15.360 18.290
TaiwanO 4.790 5.270
BelgiumO 16.650 23.200
Francel 12.520 18.280
NetherlandsO 16.350 21.170
GermanyQ 20.040 26.760
Greecell 6.930 8.910
ItalyO) 12.080 17.110
PortugalO 4.200 5.480
Spaind 9.040 12.140
UnitedKingdomO 14.310 16.430

Source:[U.S.Departmentdfllabor, Bureauldfllabor$tatistics, [September20000

g

OnlyrecentlyChave[PortugueselfirmsCbegunCinvestingOnCmoreCautomatedCmachinerythat[fequired
limitedOhumanUinterventionCinCtermsCofCtheirCOnormalCproductionOcycleCand Ospecialised OskillsOin O

programmingf@ndonitoring.O

NotwithstandingthisCiendency,[the[Portugueseltompanies’[competitiveness,[WhichOs[Etillpartially
basedlonihellowerevellofilvages,naybe&rodedffanlequilibrium$olutionlinermsoffhelevel [of ]
automationlismot(Struck.

Consideringdhatimost[West[European[tountrieshave,[on[Average, 2%lowerlinteresttates{costlof(]
capital)[andhigherlivages,the{following[analysisvill[$eek olidentify@nléquilibriumpositionfinfwhich
theloverallldostifemainslinchanged, fhel¢ostofl¢apitallsfeducedby2%@ndIabourldostslareVariedd
accordingly.[ALimilar@nalysiswillléquallybe¢arried[butHorléquipmentlnputs.[Theollowingtesults
whereldbtainedforfwodffhel@omponents@nalysed.

Table9ECostoflabourits.[Costof[Capital (]

Maintainingfhe[@Overall[CostlWnchangedwith CompanylA Company[CO
al2%I[deductionlihnterestRates] (Comp1)d (Comp3)0
PossiblelIncreaselinthelCostoflabour 9%0 8.5%0
PossiblelIhcreaselh[EquipmentIhputs] 25%0 105%0

g

TheseOresultsOindicateOthatOloweringOinterestOratesOtodWestOEuropeanOaveragelevelsOyieldsO
approximately(19%[IpossibleOlabourOcostOincreases[OwhileO0maintainingCoveralldcostdOunchanged.O
ConsideringOthatOtheOdifferencesOinOsalariesCObetweenOPortugalOandOtheOEUOaverageQare Ostill O
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substantial,fhis[margin(is(ihfactery$lim.[Onfhedtherhand,@2%Ieductionlinlihterestatesakes
substantiallinvestmentspossible{thetealldifferencelis[évenarger3incefhe @mountloflabourlinputd
remainedunchangednotwithstandingOthedinvestmentsOmadelinOequipmentOandOtheOexpected
favourablelimpactlon[productivity).[ThisfiesultlSeemsiolsuggestihatiheldeceasingdrendlinlinterest]
rates,[as[thePortugueseléconomylislincreasinglylintegratedwithiniheEU,[0pensiliplgoodprospects]

forlihvestmentlih[ore[dapital-intensive[processes.O

ThelpresentOevels[bfCautomationCarethereforefavourabletoCanCbveralllincreaselinthelevelbf(]
automation@slbong@as(this¢hangelis(accompaniedbylaeductionhabourl¢osts,br/andproductivityd
increase,[orfateductionfnlnterestfates.[Nevertheless, [iflinteresttates[Wheredofemainfabove [EUO
averageland(SalariesShortloffhatléf([competingEuropeanléountries,itlis[dbviousihatfhe[Portuguese]

competitivelpositioninghustdontinuebbebdaseddndomparativelyless@utomatedprocesses.d
O
4.2.3.1.2[Productivity]

Whilethe[basiclprincipalCofCassessingproductivitylthroughthemeasurementlofloutputsielative o
inputsCs[tommontolallCproductivitylindicators,[Huel1o,[bn[the[bnelhand,the[heedtolguarantee
uniformityUofCicriteriaCand, ConCthelother, (difficultiesCinOaccessingCOcomparableOdata, Ocomparisons
betweendirms[are[hotlalwayslestablished@atlthelinosttelevantevel.Onsteadiheylare[inadelatihe

leveliwherelfheselfivoldonditionsfarelSimultaneouslyliet.

IfCevaluatingCproductivityCbyCmeasuring[alue(addedperCémployeelnitiallylseemed@obethe[mostO
adequate[solutionCbecauselittooklintoCaccounttheOvaryingdevelsCofvalueCoutsourcedCwithinthe O
automotivelindustry, theOackbf{tonsistentCdatalCmeantthatCproductivityCwouldChave toCanalysed
accordingib@atioldf[dompanyiurnoveriperlémployee.]

Simultaneously, fhelfelevanceoflévaluatingproductivitylthroughfhe@nalysisoflalsingleihputF-ih(thisO
casellabour(Z[depends(on(theldontribution[offhat($pecificlinputfowardsloverallldost.[This[donditionlis ]
inOfactOmetOsinceOpreviousOanalysesOhaveOshownOthatOdirectOandUindirectOlabourOaccountCfor O
approximately[19%/ofloveralll¢ostsFigure[18.[ConsideringfhatdawlmateriallareMesponsiblefor%0%0
ofloverallld¢osts,[andhatfhe(price@tivhichhey@re@cquiredsonlypartiallyldeterminedbyldompany
actions,dabourlstheCmajorCtostdactorfwhich[dependsCbnihe[€ompany’'sCperformance.[Moreover,
givenlihelpresenttharacteristics[ofdhefhree[¢ompaniestlinderanalysis, TabourlisAnlindispensable
inputblhellastimajorityldf(processes(ihatielyheavilyldnthe[pastiéxperienceofltheworkforce.O

Asldan(belSeenlih[Figure(28,fheseldompanies’labourproductivityl{measuredlihfermsoffurnoveriper]
employee)lsSignificantlyower@hanIhatloflbtheroreigndirmslinsimilarfareasofactivity.[AlthoughO
someloffhel@¢ompanieslihhisSample3upplythigherialueladded$tamping-basedproductsthatimay]
biasCtheanalysis,[bthersChaveproduct[portfolios[that[tlosely(fesemblethatCbf(three[Portuguesel
companies.[Nevertheless,[Ashelprevious[analysisthas[demonstrated,Iheseldifferencestanlin[part]
belattributedioihe Havourable[¢ostsoflabour@ndhellinfavourabletostlof[capitalindPortugalhen
comparedolother@ountries.[ThisSituation,fhatlis[mot$pecificiodhesetompaniesbutlis(dontextual,[]
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leadsodhelltilisationfoforedabour-intensivel$olutions,WhereWorkers[oftenlindertake @asksIhat(
couldbeléxecutedByfhachines.[

AccordingXo[Rodrik[(1999),0whoanalysedtheTrelationship[betweenabourproductivity, Tpolitical
freedomslandvages,dabourproductivitylis[themajordeterminantlofiivages.[Rodrik [€oncluded@hat(
valueCaddedperCivorkerCexplains[B0-90%bf(the[tross-nationalvariationfinCmanufacturingfivages.O
Sincelvageslin[Portugallare[significantlyowerfhanlindhel¢ountrieslihfivhich[fhesel¢ompanies[have
theirCbperations,[itCshouldCheexpectedthat[productivity[levelsCin[thecaselstudy[tompanies[bel]
substantiallyCdower.[Notwithstandingthe[differencesCamonglCtountrieslin(ierms[ofthelinvestmentlin{
machineryVersus(iheiseofTabour,hegaplindabourproductivitylis[Widelytecognisedbylcompany
CEOs,Whichl¢onsiderhellevelloflgualificationofthe (humanesourceslasiheinainfactorimpairing]
greater[donvergenceblihternationalStandards.]

Figure28Hnternational[Comparisonf[TurnoverperEmployeell
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O

On(helbtherhand,hegrowthTatelindabourproductivitylin[thesel¢ompaniesishotVery[substantiall
(Figure[29).[Considering,[ondheldnehand,Ihatthe[differencelindabourl¢ostsbetweenPortugal andO
other[EUdountriesiillprobablyl¢ontinuefoldecrease,@nd,[dntheother,fheSignificantise oflabourd
in(the[€ompanies’Cbperations,Substantiallgyainslindabourproductivitylmust[be [Soughtfflcompanies
are(fofemainfpriceldompetitivelihfuture.

O

O
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Figure29:=Mabour[ProductivitydffhelCaselStudyEnterprises]
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Interestingly,[thisCevolutionChasCoccurredlinCalperiodlinWwhich,[bnCaverage, (substantiallgrowthhas
occurredihfermsofifurnover@ndihelSizeloffheWorkforceFigure30.0

By[tomparingthelevolution[tegisteredCinthethree[tompaniesCntermsbfdabourCproductivity, &
somewhatCtommonCpatterntanCbeldentified.ThisCmaybelthefesultCbfCsimilarCgrowthstrategies
being@dopted@mongstthe[companies,ivhichlinfurnf¢ouldbe@l¢onsequencelofSimilardeadingsof]
thelfhainfactorsthatShapetheseldecisions.[

Figure30:Investmentlevells.Workforcel
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Atthedirmevel,@hestabilityCmaybe@heltesultCof(the [Adoption[of[tlear[growthstrategiesthatCare
adherediolbvertime.[For[wolbflthe[three[tompanies[analysed,[present[HevelopmentlEtrategiesOd
seemolbelbasedbonlncreasingthelevellbflinvestmentCatCalfate FarCyreater(thanthat[bf(theO
workforce.[The[factthat[disembodiedlnvestmentfaccountsforess[than1%[oflbveralllinvestment

confirmsCprevious[Statementsimadelin[telationdolthe(&émphasistyivendoihelAcquisition[dfphysical ]
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assets.[Consequently,CasCtompaniestealise[thatthe[tontinuingtiselin[thetostlbf{labourChasCall
significantCimpactConthe CprofitabilityCof(theirCoperations,[theyCarelincreasinglyCinvestingCnCmored
capital-intensiveprocesses.nCpracticalCterms,CthisCmayOmeanOsubstitutingCtandemCpressesford

transfer[or(progressiveldie(presses,orldirectlyfeplacingiWeldersbyiobots.

Notwithstandinghese[&fforts,[The$tabilisationlofTabourproductivityl$eemsliolindicate,Among[other
things,dhatthelpresentlpatternfoflyrowthCmaydeadRolaldossln[competitivenesslinthe$horterm.O
Indeed,CvhereasCnthefecentCpast,[attainingCtritical ClmassnCmanufacturingCvasCof(the CutmostO
importance,Otoday’s[OchallengesOareOquiteddifferent. OPresently, (ObesidesCOmanufacturingCOcapacity, [
companieshavelfoltonstantlylimproveltheir(performancelinl¢orelactivities(and/orbroadenthe$cope
ofltheirloperations,inforderdotemainfcompetitive.[Companies[heediodakeldecisive$tepsdowards]
higherlvalue[addedproducts@ndsServices.dfSizelis[aldriticalfactorlihfhel$sensedhathelinvestments
requireddor[pursuinghisistrategylaresignificant, fhen[companiesnayhavelfol¢onsiderotherformsO
of[growth.[Thelpresentl¢haracteristics[of(the automotiveihdustrylare [@xtremelyllinfavourabledo$lowO
growth(ktrategies[basedbnthe[developmentbffinternalltompetenciesCandtapabilities.[Mergers,
acquisitions,CandCco-operationCamongfirmsCmustlearlyCbellseenlas[theonly[viableCmeansbf(]
achieving(dapid(growth.[

While[TCMwillthelpshed3omelightloniheieasonsbehindiheseigures,thelinderlyinglissuelinay]
inOfactObeOtheOskillOlevelOofOtheOworkforce.[0CaselstudiesDundertakenby[OPrais[1(1995) Ohaved
demonstratedthat[superiorCivorkforceCskillsCare[the CmajorCsourcebf Ccompetitive Cadvantage.[MThe
resultslobtainedbyhisCauthor[pointowardsraining,vhich[$eeksdolipgradeihedechnical(3killsCofl
thelworkforce,lWhile[SupplyingWworkerswith(iorelgeneral3killsiwhich[&nable fhem HoAdaptHofutured
tasks,has[having@significantlimpactlonproductivity.(OIn@Similar($tudy, Bartel[[1994) @nalysed[1550]
companieslinCtermsCobfCproductivityCand[formalliraining. (He[toncludedthat(the[productivity[bf(thed
companiesthatChadOmplementedtrainingCprogramsChadltisenCbyCmorelthan(18%/linCalthree-year]
period,Whereas(the[éompanies,which[hadhotlimplementedirainingloverthe$ameperiod,hadonly

achievedSmalllimprovements[ih[productivity.(]

ConsideringhatdormalrainingCandproductivityfare [indactpositively[torrelated, @hedowlhumberof
years[bfschoollbfthe Oworkforcelinthe[tompaniesstudiedCmaylinFact[partiallyCexplainthe[aboveO
productivityigures[{Figure[31).[TheseValues[pointdowards[alowhumberbfilvorkersvithiniversity
degrees(@ndthepredominanceldfilorkersiwithessthannineyearsoflSchool.(

Figure31AverageMumber@fSchoolYearsoffheWorkforcesO
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Whenl¢omparedohefiguresipertainingfofheloveralllorkforce,fhemumberlofi$choolyearsofthel
workerslihfhelproductionldepartmentslis$lightlylower.Moreover,fhelaveragelpercentagelofivorkersd
with[@n[universityldegreelorhigherallsdo 2% {Figure[32).[Consideringhatiheainf¢ompetencies]
andUOcapabilities[of(these CcompaniesCarefnCmanufacturing,thisCsituationCraisesthe OquestionTof
whetherfheselcompanies'[prioritiesfinfermsloflimplementingrainingprograms@ndiecruiting[3killed
workers(are[adequatelyfespondingibldompanyheeds.[]

Figure32EAverageMumber@f(SchoolYearsoffhe[HumanResourceslih[Production
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O

GiventheOowlhumberofyearsCbf(schoolbf(the[Workforce,[Above-normallinvestmentshaveiolbe[
made(ihdrainingyfhe@¢ompanies.[As[3uch,fhemumberloffannualhoursioffrainingperlémployeelih]
these[tompanieslis[teasonable{Figure[B3[and EFigureEB4)2DNhen Ccomparedtoldatalpresentedby[]
O’Connell[{1999)dromXhelFInternational CAdultCLiteracy[Survey'[{IALS).[ThisCeomparative [surveylof(]
demonstratediteracyCskillsCamongfadultsCinCdifferentCtountriesCputsforthCaverage Valuesthatfared
slightlyChigherCthanCthoselregisteredUin[Cthe CcaseOstudyCOcompanies. OinOthe 01 100ECD Ccountriesd
surveyed,fhelaverageumberofiirainingoursperlémployedpersonivas[$3.8.[Consideringfhatihe
participationCinCadultCeducationCandtraining (O0n(the[116-65-age [grouppopulationCin[Portugal Owas [
estimated[&t[14.2%, dheseigureseonfirm@hedirmtommitmentoffthe[tompaniesdoliheraining(of]
theirleémployees.O

Figure33[AveragerainingMoursperYearFCompanyBO
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AslcanbeOseenbyOanalysingCthesetwolgraphs, JalthoughOdifferentOprioritiesCinCtermsOof Cthe O
developmentloffhumaniesourcesWerepresentlduringtheyeardhat[precededhis[$tudy,Theldveralld
effortsCinCtrainingCarereasonablyChigh.OAgain, (fromthe [pointCofCviewbf(the[tompanies’ICEOs,
substantialCeffortsCJareO0made[intrainingCbhecause (the[formalCeducationCof(the Oworkforce ChyCthe O
Education(Bystemailsfoespondibléompanies’hieeds.]

This@ssessmentinaymotefarfromcorrespondingfolpresentiealitylasiecentlihternational$tudiesd
haveshown.[TheIPerformancelAssessmentlnEA’S[T hirdnternational(Mathematics[and[Ecience
Study[{TIMMS)"[{Harmon(ét@l.,[1997)[placedPortugallin EL?‘hljbosition (ih[@Samplel®f[19 [Gountries> i
termsCofleéighthLgradeBtudentCachievementlnscienceAndmathematics.[Portuguese$tudentsfonly
outperformedCitheirOcounterpartsOfromOColombialand OCyprusCandOscoredObehindOstudentsCOfrom O
countriessuchCas[ORomania,SlovenialCandOiran.0SinceOmoreCthanOhalfCthe OworkforcedinCthese O
companieshasllessthannineyearsofSchool, fhislisthefealityldompanieshavefoldeal With. [

On[theOotherOhand,OtheOsameJOECDOstudyOrevealsOsignificantCdeficienciesCinOallOprofessional O
categories,lincludingimanagers.[TheOowevellofCqualificationCofthe[humantesourceslinthelower
hierarchyllevelslinIhe[tompaniesOmustlhotlbe$eenlas[ihel$ole[tauseldf[SomelbfiheldeficienciesO
occurringlinfiheselénterprises, butltatherfasapieceof(alinore[complex[puzzlelinivhich@he3killsof(
theldompanies’'[CEOs@ndhanagersplayl@niequallylimportantfole.[

This&ituationChas[tonsequencesbnihedevelatiivhichOrainingmustOprimarilydocuson.[HashimotoO
(1994)andBerg{1994)Found[thattheltelatively(boor[generalskillsCacquiredby[Americanivorkers [
beforeliheylarelémployedimeantihatlémployer-sponsoredrainingfakesplace @tl@dowerdevelfhan
thatlofllvorkerslin[GermanylandJapan.[AsAesult,[Addedattention[inustibegivenfolleveragingihe
generalskillstofiihelvorkforceeforelinvestments@reladelin$pecificlraining.nternational $tudies
(HaytonCet[&l.,[1996) (haveshownthat[alsignificantCpartlofiraininglsdirectedowards[supporting™
workplacelthange@ndhotdolimprovingdhegeneral3killsofhellvorkforce. dnSituationshiwhichEhed
generallqualifications[offhe[émployeeslareveak, hisinaymotbe @n[adequatedbng-termSolution@sO
effortsihadelih(8pecificlfrainingmaybellimitedlihfermsof(eéffectiveness.]

®[CountrieslihcludedlihfheS8ample:[Singapore, Bwitzerland, Sweden, [Scotland, Norway, [CzechRepublic, [Canada, NewZealand,[$pain, Iran,
Portugal,[Cyprus,[Australia,[England, Netherlands, Wnited[$tates,[Colombia,[RomanialandSloveniall
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As[previouslylinentioned,Towproductivityevelsfare[¢onsideredbyPrais[{1995)[andBartel[1994)Fo
belaldonsequenceoflihelWeakdrainingl@ndadultléducationevels.[Consideringfhatsignificant[éfforts
haveeenlhihelacquisitionlof(physicallassetsiduringihelastlyears@ndihatfheselinvestmentshave
notheenfaccompaniedDyléquallgainsihabourproductivity, fhellinderlyinglissuesimaylhfactbeihe
qualificationevelloffheWorkforce@nd@possibleinisinterpretationfoflitsimpactioniheSuccessofthed

investmentsithade.O

Inlhepast,lihvestmentshavelargelybeenbasedlonlihcreasingfhelevellofiinechanisation{seepoint[]
4.2.3.1.1),[herebylavoidingtheCmoveioliechnologiesthatCdemandChigherskilldevels,[andOess[onO
significantlylimpactingfheldualificationlevels[ofthe workforce.[Accordingfodlawrence@nd[Elaughter
(1993),0wvhoCanalysedthelTonsistent[substitutionofCunskilled[byskilleddabourOnCAmericanfirmsOd
duringCthe11980s, CthisOpatternDofCbehaviourObyOfirmsCisConlyCcost-effective Dif Daccompanied CbyO
technologicall@hangeinakingSkilledIabourfelativelylmoreproductive.[AsSuch,fwoinainfactorsinay
bel¢ontributingfohelveak (broductivityevels;fhe Dowbasedf[dualificationfof@hehumaniesources,
andlnvestmentslin[physicalfassetsthatCarelinconsistentiwithiheleffortsimadelinQrainingbecausel
theyldomotleadibfhelihcreaselinldemand(forSkilledIabour.O]

ConsideringthelteasonableleffortslinirainingfandthelsignificantChumberlofyearsCofCexperience 30
approximately11[onlaveragel(Figure(35)FTheMainlissuelmaylhfactlielihfhe hatureldfthedrainingd
thelworkers(arebeing[given.O

Figure35AverageN.bf Yearsof(ExperienceloffheWorkforcel

36%
40%

17% 7%
a lessthanoreéqualiod | betw een1@ndB{includ.3)
0O betw eenBand10[{includ.(10) 0O more(than[10
O
0
0

4.2.3.1.2.1ManagementEfficiencyd

Human[ResourcelManagement]

Thelsmall(3izebfIhe[companiesUinderfanalysisChas[@lbeneficialléffectlon@hehumberlofhierarchyd
levels.OTypically,[altompanyCithCalworkforce Cof(R500WillCThave[fourlklearChierarchyOevelsCnthed
productionCarea.[Thesel[onsistlin[the(ICEO, [epartmentCmanagerbfproduction,[supervisorCand
workerOlayers.OFlattenedChierarchiesCfacilitate DcommunicationCObetweenUallDhierarchyOlayers Oand O

promotel@linorelproactiveparticipationloflémployeesivhenl@ommunicationlis[@omplementedwithihe[
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valorisationCoffémployeelbpinionsbytop[managementlintheltlecisionlaking[process.McKinsey[&[]
Co.0(1994),DindalstudyCthatOpositivelyCcorrelates OqualityCwithCeconomic Operformance, Oconsiders
reducedumberloffhierarchylayersaslonelofthelmainlorganisationalfactorsfhatldeterminesguality
excellence.[According@olthis[study,linfAlsample[dflcompaniesWithfanCaverage [Workforce[6f[10000
employees,[thelaveragelhumberloffhierarchylevelslihihelproduction@realivasfoundfobe [of(5.3Ford
the[ualityCcompaniesCand(6.4for[thedowerfualityCtompanies[{seelTable[21Fortheldefinition[of(]
qualityCandOowergualityCcompanies).JAlthough,[ConCaverage, [the[companiesCin[thesampleCared
substantially(larger(in(SizethanfthePortugueselénterprises,fhelfesultspointfowardstheéxistenceof(]
flattened(ierarchieslihfhePortugueseldompanies.]

Notwithstanding(thel[flattenedbrganisational (structure[bf(the[Portugueseltompanies,theevelCbf(]
interactionbetween(theldifferentlhierarchylayersis[quitedimited.[Anl@émployeelin[al$pecificthierarchy
level,Oypically,[onlyhas[accessdoihedayersfimmediatelyllinder@ndabovehisownevel.CAs3uch,O
shopdloorOwvorkersOwillCinteractCalmostCexclusivelyOwith(the Gsupervisor Cand CwillChave CveryOimited O
access[ioheldepartmentimanager.Thelinteractionbetweenihesedwolhierarchyevelsonlylbccurs
whenlissuespertainingo(thelihdividuallémployeehavelibbeladdressed.

OnQthelbtherChand,OnsufficientCrelevancelis[given[by[CEOs[tolmaintainingCalmotivated(Workforce.[
ThisOmayCbetheOcombinedCresultCof, CamongCotherfactors, CanCexcessive[focusonCoutput, Cthe
predominancelofl$hort-term[goalsfoveriimedium@ndong-term[objectives,Thedowléducationalevels
oflthelfypicalS8hopflooriworker@ndihehighlémployeefurnoverlbates.

OnCaveragelthese[tompaniesChave[All0%[annualRurnoverlCtate.[ABesttManufacturing[Practices
Center[bf(Excellence{1996)surveyltonductedatlNascotedndustries,nc.ldentifiedCanCemployeel
turnover(rate[0f[1%l[ih{his[600[employee, Supplierofléxteriorfrimproductsforthel@utomotivelihdustryl]
fromONashville,Olllinois.O0ThisOwasOpartiallyJaccomplishedOthroughOtheOstrongCcommitmentDofOd
managementibihelqualityloflitsiémployee’s(lives@ndihatloflthel@ompany’siproducts.]

ThelaboveFactorsOmplicitly(teduceiop[management’'sCcommitmentto[encouragingCemployees[tol]
takel@Alore@ActiveDolelinfhe[@ompany.[Consequently,[productivitylisdow,Shopfloor$alariesformew
employeeslareltloseltolthe[minimumBalaryCpermittedbyaw, Wworkers[are[basicallyCexpectediol]
performbpecific, (physicalCbperationaltasks,CandtrainingCmerely[focusesCbnadaptingCivorkersioll
undertakinghesel@asksiihenhewproduction(processeslarelintroduced.No[significantlandldecisive
stepslarelfakenolimprovelthelémployees’[dveralllworking[éonditionslaérihfaddressingfhelintellectuald
needslof(thelémployees(throughraining.[Aslaltesult, [ companieslareacinglincreasingdifficultiesin]
hiringlandhaintainingdoungeriorkers.
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ManufacturingPerformancel

Ifdheanalysistofihe [éxternalactorslisfimportantforfdletermining@hetompetitive[positioning [ofEhis
industry, Cevaluating(theCmanufacturingCperformancelbf(the[tompaniessessential forCdentifying
areas[oflimprovement.[Contraryfofhe[caseof[@xternalfactors,fnanufacturingperformancelislargelyd
dependentlonthecompany’s[icompetenciesCandcapabilitiesCandessonCkelementsCitCmayonly(
influenceutl¢annottontrol.[ThislénhancesiheNalueldfSome[dffhe lecommendationsinade@tthisO

level.O

Figure36({a-e)HdPerformanceVariationsfor[AlllComponentsO
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Figure[36[{a-e)pointsdowards[significantl¢ostfeductionsderiving@romset-upfimeldptimisations.[On(
theldtherlhand,mprovingdlexibility(@hroughotl$ize feduction(nayleadolimportant[¢ostlincreases.]
Notwithstanding@heladdedl¢ostsesulting@romSmallerfproductionlbti$izes,Theseltostsarepartially

determinedbyl$et-updimesland,@s3uch,[Alteductionlindot[$izesls[possiblelasTonglasprogresslisOd
madelihfhis(area.O

O

Flexibility

ConsideringhatfCompCBLand[Compbtepresentihebest@ndivorstitasel$cenarioslinermsofithe
relationCreductionlin3et-upimedteductionlinot[$ize"tespectively[{Figure[B6),Welshalllhowryo

determineCanCequilibriumOpositionCinCwhich, For(thesetwollcomponents, (theCprosCand OconsCare
balanced.O

Figure37ESet-upTimelllotlSizeVariations[Company[C{Comp[B)0
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Asl[tan[bel$eenlinFigure[B7evendorthe[tomponentihatishowslgreaterftostlincrementsitesulting]
from[reducingOot(size,[tost[reductionsCarepossiblefor[ot[sizefeductions[of(dess[than[R5%if(]
accompaniedlbylset-upltimelteductionsgreaterCorCequalto[40%.Forthe[tomponentthatlisessO
sensitive[OtoOlotOsize Cfluctuations,CoverallCcostCreductionsOareCpossible JevenOwith340%OlotCsize O

reductions.

Thelanalysis[of(Set-updimes(is[éxtremelyfelevantldueofhe Factthatimuchis[StillfobeldonefowardsO
theirleductionlih(inostléompanies.dn{act,(ihfhe blanking@ndStampinganufacturingiechnologies
(with[44%[oftheldveralllcosts[éxcludingawliaterial), Wheredhel¢osts[pertainingfoSet-updimeslare
considerable[tlueiothedosslinCutilisation[df(ithe&xpensivelequipments@nd@oolsiihat, GasWelhave
previouslyOseen,OaccountCforOalOsignificantOpartCof(OtheCcosts[associated(toCtheseOtechnologies ™
(approximately[60%[offhel¢ostslincurredlihfheseiwolfechnologieséxcludingfawinaterials),[durrent
set-upimesforSomelpresses(arelinlihelorderof1 oA Y2hours.[Onfheldtherhand,Set-updimes@re
mainly[¢onstituted®yldie[changeldimes.[AsOveknow,[optimisation[df(procedures[andlinvestmentsin
rapiddie[¢changel@équipmentl¢aneadoNerylSignificantdimeeductions.[As[@néxamplehive[danfefer(]
that[AutoEuropalinfits[pressishophas(die[¢hangedimeslof(12ininutesfor(presseslandldieshat@re]
substantiallylargerfhanthelpressesusedlihthelproductionoffhel@omponentsilinder@nalysis.

SincelrapidOddiel0changeUequipmentsUare OrelativelyOexpensive, initial JeffortsOmustOfocus DonCthe O
optimisationlof(proceduresivherelinuchl¢anbelstilllbelimproved.ThefactfhatsSituationséxistlduring
dielchangeldperationsWherelorkerslaretonfrontedWith[fhelabsencedf@n[indispensablelfesourcel
and(fheloperationlisSuspendedintilitheMesourcelisinade@vailable, shdicative[offhe Kind[bflgains O
thatCarepossiblelif(theselbperationsCare[adequatelyCplaned.[ConsideringthattheselsituationsCare
quite¥requentf@and@hattheylteflectlihe@bsencelbf(adequateprocedures,linvestmentslinféxpensived

dieléhangeléquipments@relpresentlylunwarranted.]

Quality

As[Was[imentionedinCChapter[B,nanufacturingCperformance,lineasuredlinfermsLoflquality, (WillCbed
analysedaccordingioiheevellof(breakdownsandldefecttates.(While[boththesefactors[havelan
influencelonldosts, fheylequallyieflecthelevelfolvhichproduct@ndmanufacturingprocessldesigns
arelinastered.In(fact,while[2dequatelproductldesignandldevelopmentldanldontribute foieducingfhel
levellCof[breakdownsCandCdefectFates[bylguaranteeingtheproduct’'sCmanufacturability, (since[most
companieslarelgenerallymotesponsibleforproductldevelopment,fhefollowing@nalysiswillfocuson
manufacturingperformance.]

Inforder(folassess(ihelcostlincurredlduefolmon-quality, [breakdowndimesandldefectates[pertaining
to0allCOtechnologiesOareOannulled.OTheOdifference ObetweenCthe DvaluelinitiallyCestimated CforOthe

componentfandthisidostidorrespondsibmon-qualityldosts.[

O
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Table20EMNon-Quality[Costs

Company[Al CompanyBU Company[CO
Comp.10 Comp.20 Comp.30 Comp.[400 Comp.B0O
1.5%0 1.3%0 ‘ 1.2%0 1.3%0 ‘ 1.6%0

0

Theffigureslih(Table20[pointfowardsmon-qualityléosts@ccountingfor@pproximately[1.38%/ ofoverall]
costs.[Simultaneously, lihternalldefect(ates(arelstilllfeasonablyhigh.[Forléxample,ihfhebBlanking@nd
stampingechnologies, fhelaveragelevellofldefectivepartsls[500ppm{partsiperiiillion)And200000
ppmUOrespectively.OinternationalObest-in-classCstandardsOinCtermsOofCinternal OdefectCratesCinCthe O

automotivelStamped[@omponentslihdustry[pointib[Substantiallylbwerialues.[]

OnQthelbtherChand,theseltompanies’[tefecttate[Values,[measuredatfOEMs[assemblylunits,(ared
substantiallyClower.COnCaverage,these[tompanieshavelexternalltiefectratesof(450ppm.[ndeed,O
since[these[tompaniesCtompetelin[bnelbflthe[orld'sCimostltdemandingCmarkets[3-[theEuropean]
marketZ-[t(shouldbeléxpectedhattheylcompete@tleastlaccordingfo[(OEM[averagelglobalValues.O
ThisvaluevariesCamongstCOEMs3-[FordsuppliersCaverage (650 defective CppmOwhile [T oyotaland O
HondalNalueslareDetweenB0@AnNdOOErnst&[YoungdLP,[1998).0

Ultimately,@liminatingdhe[differentialbetweenlhternal@ndléxternalldefectfatesdanlonlybelachieved
throughSignificantleffortsnlinspectionihatlidentifyfandtemovedheldefectiveparts@romIhelsystemO
beforeltheyleachltheldlient.C]

TheOpresentUsituationUisOaOdirectOresultTofCOthe OpastOexperiencelof CtheOcompaniesCwith Oquality 0
certification: JOEMshave, OduringCtheastOdecades,[imposedUsevererestrictionsDonOsupplies Doy
companiesihatfdolhot[posseslualityltertificationsCaccordingol$pecificCstandards,in(someltases,]
definedyhe[OEMsIhemselves.[ThishasforcedmanyldompaniesioSeekdertificationSo@sIofulfilCl
theseltequirementsCandOessCas[almeanslCoflbptimisingtheusebfltheirfesources.[Althoughlthis
perspectivefowardsqualitylisCrapidlyCthanging,0improvementsiake somellimelbecauselthe[main
issueslinfluencingCchangeCareessentiallyCofCalculturalChature.[(Presently,CaccordingCaltaxonomyd
suggestedby[Mckinseyland(1C0.[11994),thesecompanies’[philosophytowardsquality(lcould[be]
classifiedlasPhasell, Dutiwith[dertain(¢haracteristics[pertainingfoPhasesllandll,where: [

Table21EQuality[PhilosophylaccordingfoMcKinsey@nd[Co.O

Phase[] Underlying®PhilosophyO

Phasel] Companies[Seek(quality(fhroughlihspection.@Quality[dontrolldepartmentlis(givenfesponsibilityforproduct]
10 quality,[primarilyBy[discardingldefectivelitems[atfhe[@ndoffthe[productionprocess.]

Phasel] Firmslhavelabettergrasplofiowiheir(processesiork,@ndiendiolgrantesponsibilityfoheproduction]
10 | departmentihatlémployshore@dvancedioolsSuch@s$PC.00

Phasel] CompaniesihavelcompletelySwitchedibprevention[@asdpposedibfemediation.(AdvancedibolsSuch@s
0 | FMEAGrelemployed.[Allldepartmentsivork(bintly.O]

Phasel] Companies(strivefor[perfectionlihldutputotlénlybylérossinglihternalfunctionallboundaries,But(]
V] | reachingutlasiwellfol@xternallpartners.fAlllihternalldepartmentsiinustbelServed@as(iftheywere]
externallgustomers.J

Source:McKinsey&[Co.O
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Bestpracticeslhlquality$pendinglandexternalldefectateslidentifiedyfheMcKinsey&[To.Studylih(l
1994[pointeddowards[0.8%$pendinglinlduality@s@percentageof$ales[and 7 0ppméxternalldefect

(ppm)

B Total[Bpendingon
Quality [percentage
ofSales)

—e— ExternalDefect
Rate[[ppm)

rates.[]
Figure@9EEvolutionin[@uality[Spending@ndExternal [DefectRates ]
3,00 7000
2,50 + -+ 6000
% 200 - 5000
m| ] '
> 8 - 4000
T X 1,50
& % L 3000
T 1,00
@ - 2000
o
%)
050 ¢ | 1000
0,00 - L0
1994 1995 1996 1997
Source:McKinsey[&[Co.;MTase[$tudyDatall
O

Byltomparinglihe[¢tasel$tudyleéompanies’Waluespresentedlin(Figure390ith[the$amplel@verage,in(]
1994, thesetompaniesOvouldFalllntothe[Phase Il CorOV [ tategories{3.6%) CintermsCbf Chuality
spendinglandlin[Phasel[{887[ppm)linfHermsofléxternalldefectates.ThelAaveragelqualityl$pending,
in[1997Hor@hedhreel¢ompanies,[df[1.98%[bf($aleslis[¢onsistentlvith[The Waluespresentedlin[Table[
20[hatpointedfowardsmon-qualitylcosts[of[1.38%of(dverallldost.[Consideringa7 % [profitiinarginford
theffivel@omponentsiinder@nalysis,mon-qualityldostsdanbeléstimated@t[1.48%[offheSalespriceof]

thel@omponents.[BincedheseValuesldolhotlaccountdor@anylindirectiesourceslallocatedfolduality,[al]
difference0f0.5%[0ffthelSales[price[Seems(ibladequatelylreflectthesel@addeddosts.[]

SubdividingCqualityCspendingCaccordingiolthethreeltategories[tonsideredbylthe[McKinsey[&[Co.
study,mamely, [prevention,festing,[@ndldefects, fhedbllowingMesultsiwereldbtained.[

100%

80%

60%

40%

20%

0%

-1

Figured0E3[Quality[ExpenditurefAnalysis

Quality[Companies

Low er[Quality CaselS$tudy
(McKinsey[&[Co. Companies Companies
data) (McKinsey [&[Co.
data)
O [Prevention@ndTesting | Defect
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Thelfesults[pointdowards@Very$ignificant(partloflquality(spendingbeingielativefoldefects.[Onlthel
otherChand,@heactlihat(significantdevelsCoflhon-conformitiesfoccurlinCproductsihatChavebeenlin{
production{or&Significantthumberloflyearsputsihel@mphasisfoninanufacturingléompetenciesfand
capabilities,Cand/or[onthedegreeofkffectivenessbf[the[managementtechniquesCemployedin{
manufacturingCandCguality.[Together,[thesealuestseemdolsuggestlihatlcompaniesfareltelyinglon

correctivelneasures(asiopposedblihvestinglinlprevention[actions.O

ByIboking@tfhelevolutionlihléxternalldefectates[presentedlinFigure39,{hefeducedlihvestmentin]
preventive[Actions,[andthedifferential(betweenlinternalCandexternalltefectFates,[tlis[possible o]
concludeihat@helteductionlin(éxternalldefecttateshasprimarily(beenbasedldnltorrectivelactions.[
ThisOstrategyOhasOledOtoOanOincreaselinCqualityCexpenditure OoverOthe Operiod Dunderanalysis. O
NotwithstandingdhisCncrease,[fjuality($pendingtemainsdowerhanltouldbe&xpected.[Consideringd
theleducedWalueladdedofftheproductsimanufacturedbyiheseldompanies,ihfhelshort-term, delyingd
onCcorrectiveOmeasuresOmayUactuallyObeOcostCeffective. OT hisCisOpossible Dif Cthe dinvestmentsCinO
preventionCclearlyCoutweighthe[€osts[bf(theltorrectivemeasures.(Whendacedith[thepreviouslyO
mentionedCéxternallpressures,[Which[pushiowards[substantiallteductionslinéxternalldefectltates,
this[Strategyhaylihfactbeladequate.]

Inlthelbng-term(tiwill(have@éxtremelyhegative[donsequencesbecausetheprimaryfactordontributing]
toldualityléxpenditureZihternalldefect3aremotSignificantlylimpacted.(

Besides[pointingowards[algreatliniformitybetweencompanieslihermslofigualitylperformance@ndd
largelimprovementslinCéxternalltiefectfatesCéluringdheperiodlinderanalysis,dheseltesultsCéquallyd
highlightthe Bact@hatlargelimprovementslarepossible.[(With[A40%[improvementlhlguality@mongstO
GM's[global3uppliersioverihe1996(3-[1997 [period,[andFordfevoking[®B1[oflits[Suppliers’[Q1$tatus]
worldwide[{ErnstC&Young[LLP,[11998),[tompaniesthatltanChot[feducelthelinternalCdefect[rates]
accordinglylWwillléventually[ooseliheirlfemaining[tompetitive hdvantages{namely[price) becausethe
resourceslinvolvedlihinanufacturing@nd(scraping,[ordeworkingdargelquantities[of[defective[parts il

eventuallyecomel@économicallydnviable.O

FlowTime

FlowOime@nalysiswilllbedimited do[évaluating@ctualprocessingdimes[$inceholdatalivas[availabled
onthetimeOspentCbythelintermediate CproductsCin-betweenprocesses.[0ComparingCthesedfirms’0
performanceftoldatalfrom OotherCcompaniesCisCequallyCunviableOsince COflowCtimelis Osignificantlyd
influencedCbylthe[tomponent’'s[tharacteristics.TThisCiouldConly[belpossiblelif(similarCcomponents]
werelhanufacturedbyldtherl@ompanies@ndl@accessiwerelgivenibiheirldata.

Thelollowingflowimesiwherefound:[
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Table22EFlowTimesO

O N.[of00 Minimum[{s)O Maximum[(s)O Averagel(s)]
Observationsd

Blanking 30 20 7.20 5.50

StampingO 130 1.740 600 11.30

WeldingO 40 5.50 250 12.10

Assembly 30 100 140 120

Painting 40 20980 33580 24140

O

TheFesults[point@ol3ignificant[differenceslinflowldimeithin[ihe ($ameiechnology, $peciallylinthe
caselof(fhe$tampinglandiiveldingechnologies.dnlthetasebf[Stampingheldifferenceléssentiallylih]
thehaturelof(fheproduct,@hisCis, (partsthatlareldeepldrawnhave$ignificantlyTargerflowdimesihan
partsCwhichOare[Chot.0OnthebtherChand,TalthoughCrecentCinvestmentsChave CTbeenCmadelinthe
acquisition[dffinechanicallpresses,$lowerhydraulicCpressesare&tilllejuiteCtommon.[Theselpresses]
are[hormallyfuseddorheowerCproductionyolumepartsCas[@alimeans[ofloptimisingthelliselof(ihe
existinglfesources.d

In[elationfowvelding,fheNariationlisfhe [fesultdfthe umberofldifferentiivelding[operationsiequired
byihelcomponent.[WeldinglandfasteninglareVerysimilarlindermsofHlowdimeldueoihe FactFhat(l
flowtimes[@areldetermined,[hamelylbyihehandlingtequiredforplacingihepartlonihe Hixture.Otls
thereforelimportantihatfhese(fixturesbelcarefullyldesignedlihlorderiblfeducelhandlingfime.]

The[paintingtechnology, OwherebonCaverage,Callcomponent[partiallyCoccupiestheOinedduring (400
minutes,has[byfarthedargestdlowdime.[Bince[alsignificantOpartlofthepaintingiechnologyltostsO
pertainffoléquipmentlinvestment,$Speciallattentionlustbelgivenlo, [bndheldnedhand,qualityld¢ontrol O
beforelfheldomponents@replacedlontheline,herbylavoidingdineSpacetilisationiwith[partsfhatiwill O
ultimatelybeScraped,@ndlontheldther,[@ptimisingheangersioniwhichfhelparts@refiung.Thellise
offecommon(hangersforfalvideVarietyldf(lcomponentsiinustihereforebelimitedHolcomponentswith(l
similar(sizes[and[geometrylWhereihe[¢tostlbf[dleveloping[andproducinglhewlhangerslisllargerihan
thebenefitslinermsloflinedptimisation.

CrosslAnalysis[of(Exogenous[Factors@ndPerformancel]

Sincel¢hangeslinhléxternalfactors[and[@ompanies’[(performanceldolhotldccurSeparately, @lcombined
analysiswilllbemadelihiwhichltlis[possiblefo@nalysefhelkeveldfperformancelimprovementiwhichlis

necessarylibl@ounteractnegativeldhangeslihfheléxogenousiactors.O

Thelperformancelmeasures@andléxogenous(factorsid¢onsidered(ihthelanalysis(are:[]
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Table23[EExogenous[Factors@ndPerformanceMeasures

Exogenous(Factorstd Performanceeasures[]
WorkingDays[perYear Breakdown[Times[
WagesO Set-upTimes
Energy[CostsO DefectRatesO
InterestRate] Line[RatesO
Costof[$pacel

g

Variations[ihfhe[¢ostldflawlinaterialsiveremot[donsideredfelevantoihe@nalysis[Since@nylchange
at(thisevelwillChotfmpactthe[tompetitivenessbf[these[companies[alone,(butthelgloballndustry.O]
ThisCanalysisCwouldConlyChelCrelevantCif CrawCmaterial CimportCtariffsCnCplaceCin[(Portugal (differed 0
substantially@romdheEU&verage,Qvhichls[hot@hel¢ase.Moreover, [tliséxtremelyuinlikely@hatanyO
substantialldifferenceswillléxistlinfuture.[]

Theltesults[presentedlin[Figure[41Werelbbtainedby,bnthelbnelhand,SimultaneouslyVaryingihe
five[external(dactors[accordingoléquallamounts[&nd,[bnthelbther,[doingCéxactly(the[$ameforihe
four(performancelineasures.[TheselwoVariationsivereindertaken[simultaneously@ndheirimpact]
onltostivasldetermined. Variations[fhatldo[hotyield[¢hangeslh¢ost{thelinefhat$eparatesthelight
blueDandUOyellowOpointsOofOtheOgraph) OrepresentOequilibrium OpointsOinCwhichOimprovementsOin O
performancel@annulfheegativelimpactofifheNariationslinthel@xogenousiactors.[

Thefbllowingesultsiwereldbtainedforihefive[domponentsinder@nalysis:[

O

Figured1{a-e)EExogenousFactorsitsManufacturingPerformancel
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Company[C{[CompB)0
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O
Asltan[bel$eendromIhel@nalysislofiheseligures,[&[20%l[increaseliniheltostoffhelinputsi¢anbe

compensatedbyslightlythigheripercentagelgainsiinperformance,ferebynaintainingheoverallldost(
atlthel$amellevel.[Bimultaneously,lWhenive ook [@tthelindividualtesults,[altlearErendHowardsihe
smaller($izedproducts[beingable[fofaccommodateargerf&xogenousfactor[Variations,[dspresent.(]
ThisOsOvellisiblefOf ve ook [at[the[@woheaviest[parts[{Company[Aproducts)andIhedightestpart[]
(CompDB)vherelsimilarféxogenousactorVariationsHorihedirsttgroupleantonlybeléompensated by
higherperformancelimprovementshanihatlofltheSecond.O

TheseltesultsC3uggestihat,fifheléxogenousactorsdolhfactlevolveh@Significantlylinfavourabled
manner,the[tompanies[producingthesmaller,[inore[tomplex[tomponentsWillChave[tomparatively
lessdifficultiesCinCminimisingtheChegative(O0mpact[bf(this[situation.(Orhe[greaterCtomplexityCbf(the
components,din0Opracticaldterms,0meansOthatOthedcompany’sUinterventionOisOequallygreater.O
Consequently, [performancelimprovementsihave@greaterimpactlonltostl@andiheléxogenous(factors]
arellesslinfluential.[Witimately,@hisepresents[alsituationlin(Whichhe[@¢ompanylsdessVulnerabledoO
variations(ihfits[énvironment.[

Notwithstandingfhedactihathis@nalysisOshighlyldependantiondhehature[andhumberofléxternald
andCperformancefactors[tonsidered,thelmain[bbjectivelinthisLéxerciselis[todrylandlestimatethe
manufacturingOperformancelimprovementsthatOare[ChecessaryOwhenOcompaniesUarefaced OwithO
disadvantageouslexogenous[factor[VariationsCor(the[heediolteduceltostsLon[alearly[basisCaslall
resultfof(lOEMpressures({e.g.[Fordlsdemandingpricelcuts[ofB%perYearfromltsSuppliers.(ErnstO
&YoungLP,1998)).00
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4.2.3.1.2.2[3cale]

AnnualProductionlevels

Alllthe[tompaniesCanalysedCare[workingCaccordingtolannualCproductionvolumes[thatCarelinthed
regionlwhere(iheldorrelationbetweeninitl¢ostslandproductioniiolumelisWeak[{seelfFigure42).[That(
is,Variationslin[productionWolumes[around@helpresentevelsfdomotlinducelsignificantVariationsn [
fixed[tosts[per[partCproduced.CAnCadequateltelation[betweenlinvestmentsfandproductionlevelslisO
thuspresent.[ThedactIhatinostfixed¢ostspertainolhon-part$pecificlinvestments{production@nd]
automaticlfeedingSystemsanddonsequentlylSpaceloccupiedlarelisedolapproximatelyfooldapacity]
throughoutthe[Yyearlin[theproductionCbf(theCtomponentCunderlanalysis,Corfimoredrequently,(nthe
productionCofCalwide[varietyCof CotherCproducts), CreducestheOvariationCinCcost, Idue[to (different O
productionilolumes,ibfhelihvestmentsihadelihforlihstancefools.

Figured2ECost{AnnualProductionllevel)d
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Capacity[Utilisation[

GoodOmanufacturingCperformanceCandfavourableCexogenous[factors[aloneareChot[sufficient (ko
guaranteeOmanufacturingCcostCcompetitiveness.OAdequatelyCutilisingCavailable CcapacityCisCequallyd
essential.[Thel¢ostslincurredlduedolihedack[of[¢apacitylutilisation[¢an[beSummarised@sbeingihe
losslofltevenuetesulting@romhotlutilisinghe[availabletesourcesol@heirfulllpotential. OnCpractical ]
terms,thisCcorrespondstolsupportingfallithedixed[EostsCanddoosingthe[tompany’sCprofittmargin,Od
essentiallto[guaranteeingladequate$hareholderteturnfandihefinancialltesourcestequiredforihe

undertakinglihvestments.]

Duelfoheackldfdatalpertainingfolthelindividualfechnologies’'devellofutilisation[dver@nléxtended
period,[the[SimulationsiwhichWwereindertakenl¢onsideredihatlfheproductionflechnologies’[available
capacitylsutilised{oltsHulllpotential. W hile[for[3omelfechnologiesSuch@spainting,fhisfassumptiond
correspondstolfteality,[inCthe[taselbfCe.g.stampingbtCmayCbeFardromrepresentingthepresent
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situation.Mamely,whenthelinvestments(in[production@équipmentlarelessisignificant{e.g.fhedostof ]
individualCpresses[vs.[thecost[bf(transferCorCprogressivedie[processes)theltilisation[bf(those
equipmentsfends(ibbedower.[

InlorderioMetterliinderstandhel¢ostslincurredlduefomotutilisinglavailable¢apacityfolits fullléxtent,[]
anlanalysisCshalllbeltarriedCbut[forthedwoltomponentstith[the[smallestCandargestCproductiondd
volumes,[CompR2@AndComplfespectively.]

Sincetilisationatesaremotdonstanti@mongiechnologiesorléveniwithinthelSamefechnologiesldue
tothedifferentCproductionflowdimes[ofdistinctCparts, thelanalysisWwilllbebased[bnthetampingd
costs[offiwolparts.[AsCpreviouslylinentioned, [Theltalculationfof(production[tosts[was[basedlbnihe]
assumptionthatCallCavailable[tapacitylis[being[utilised.CAs[such,the[baselpriceltorrespondsiolall
100%Mtilisationihfhedbllowingfigures.O

Figurel@3({a-b)HCapacityWtilisation
CompanylAECompA[Part20 O O CompanylAECompR2[Part1]

3 40% 7

40%

I I I

‘ ‘ ‘ i 50% J
\ \ \

\ \
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Capacity
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] Wiilisation  60% y
] 80%

60%

80%

100% ) 100%
4

0.10 0.15 0.20 0.25 0.30 0.35 32 34 36 3.8 40 42 44 46 48 50 5.2
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g

Thellesultslindicate[fhatinaintaining[feasonablelevels[ofi¢apacitydtilisationlis[anlimportantfactorford
keepingldown(d¢osts.Onfact,forlComp2[Part1,@BH0%Meductionlinléapacitytilisationd@ouldleadfo@al]
costlihcrease(06f[30%.[Consideringihatfheproductionof[Comp2Part1only{ills(28%[6fthe[Stampingd
equipment’s(iotall¢apacity, [f(the&quipmentivereSolelyisedlintheproductionlofthispart,[Significantd
cost[penaltiesOvouldtesult. CAs[forCComp[R[Part[1L,the[Tosttifference[between100%and[50%]
utilisationlis[Smaller,[and@quali20%.0

On[ihelotherthand,[optimising[¢apacitylutilisationlis[largelyldependantlonfactorsSuch@sproductiond
planningC¢apabilities,[increasing@hehumberlofféquipmentloptions[available For[producing[alspecificO
partthrough[process[ilexibility[{e.g.[$tandardisingoolixturessodhatlalpartCeanbelproducedlnal]
varietylofldifferentpresses),alancinganufacturingfechnologieswithproductportfolio, @tc.

WhileOsomefirmsCareCcurrentlyCtakingOsomeUstepsCinCthisOdirection, Cthe OpreviouslyOmentioned O
weaknesseslin[termsOofCJoperationalCandOstrategicOplanning, dlimitCtheOcompanies’OcapabilityCto
significantlylimprovelfhelleveloflutilisation(dflavailabledapacity.(]
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4.2.A[0Overall[lCompetitiveness[AnalysisO

Thelanalysis[presentedlinthelpreviousl3ection[pointsowardsldifferentevels[of(competitivenesslof]
thelthreel¢ompaniesllinder@nalysis.Indhefwolostlaggregatedmeasuresoflcompetitivenesslised]
in[@hisCdissertation,[dlistincttesultstiverefeached.OnOact,[flindermsof(profitability(These[¢ompanies
havelaveragelor@bovelaveragelfesults,infelationfofhelévolutionininarketSharefheyhave[aMatter(]

sluggishlperformance.d

Instead[bf[Analysing(the[Absolute[Value[bflmarketCsharethe&nalysisCoffmarket[performanceas]
basedlbnihelevolutionfof($alestevenuelinfcomparisonfiolbtherfautomotive3uppliers.CAccordingdo
thelFesults,[growthCinCrevenuelnthesample[bfforeignsupplierstlearlyCsupplantedthatCof(thed
Portugueseltompanies,Chotwithstandingthefact[thatCiwolbf(thethree[tompanieslincreasedtheir(]
salesltevenueloverihelperiodlunderlanalysis.(n[Altontextlof(generalised[growthlinIheAutomotive
components(industryesulting@romlhcreasingdevelsofldutsourcingyOEMs, Ihis[évolutionlis[dlearly
indicative[of[albssof[dompetitiveness.[

OnChelbtherChand,thetompetitive[positioningCbf(these[tompaniesslessentiallylbasedConpricel
competitivenessincelquality,[delivery(timeandTeliabilityCare Cunilaterallydefined ChyCIOEMs[land
cannotbel$eenlasVariables(thatldifferentiate fheseldompaniesfromheirl¢ompetitors, utlinstead@s
alprerequisite[for[toing[businesslin[thelbriginalClequipmentCmarket.(0nthis[tontext,altompanylis
competitivelih[alSpecificiinarketliflit[canSupplythatharketiWwith[price[Competitive[domponent.[]

By[varying[the[&xogenousfactors[accordingoiheltealityCof(fhree[(Europeantountries,[productiond
costslinPortugallvere[@¢omparedfohosefhatiivoulddelincurredinlffheéxacti3amelanufacturing
processesivereransplanteddodheseltountries.[Whereaslindhe[taselbf[ihedwolCentrallEuropean]
analysed,PortugalChasCaltlearCtostCadvantage,lintelationiotheEast[Europeanlhation[analysed,
therels[alslightfdisadvantage.[Theltevelopmentlbfthe[automotive[tomponentslindustrylinthese
countries[maylih(fact(posse@Threatfothehationallcompanies(iffheyldomotévolvefolhigher@dded
value[productsCandServices.[This[tostldisadvantagemaylin[fact[beltesponsible[for(thelsluggish(
growthlih[Salesevenuelduringlperiodsof(StrongWwidespread(growthlihthislihdustry.[

Despite@heleontributionCofthetostloflinputsiowardsCdeterminingtheloverallClcostlof@lproductlor(d
service,Othelcompany’sCperformancelintransforminglinputsCintoCoutputsCisCperhapsCevenOmoreld
important.(ndhis[¢ontext,dabourproductivitylin(@hedhree[companiesWas[eéompareddoihatloflbther
automotivelSuppliers.[Thelcomparativel@nalysis[dflabour[productivity[{measured(inferms[offurnoverd
perCemployee)tevealedsignificantlyOowerdabourCproductivitylevelsinthePortuguese[companies.[
TheseldifferencesltanlinCpartCbeattributedioitheFavourableltosts[of[labour(@ndthellinfavourable]
costlbf[tapitallin[PortugallWhentomparediolbtherltountries.[This[leads[toltheutilisation[of(inore]
labour-intensiveOsolutionsCOwheredemployeesOoftenOundertake OtasksOthatOinCotherCOcountriesCared
executed[byCmachines.Of(theOowerabourCproductivitylevels[oftheXhree[tompanieslintelationiol
foreignfcompetitorsiinaylmothecessarilytepresentlaldisadvantagelinermslofiheléffectiveness@nd
efficiencylof@he[émployees’'Work, Ghedimited[growthatelindabourproductivitylin(@hese[tompaniesO
mustObeinterpretedUasOalclearOlossCofOcompetitiveness. OinOalperiod CduringOwhichOsubstantial O
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investmentsCarelstarting[to[bemadelinCmorefautomatedequipment,stagnatingabourproductivityd
levelsithay@ctuallyfeflecta8ignificantlbsslihldveralllproductivity.(]

Althoughlihelpresentldissertation[didmotprovelorlévenseekdoprove,fhatftheseldigureslarelpartiallyd
theltesultCofithedowOevellofféducationCof[theCemployeesibelongingolallChierarchyayers, arious]
international($tudies[havedoundhat[@$trongleorrelationbetweenléducationaldevelland productivityd
doeslinfactléxist.[Consideringlivhathasbeenpresentedihroughoutfhis[thesislinfelationfofheeveld
offéompetencies[existinglwithinhedhreeirms,@herels@lstrongpossibilityfhatfheléducationaleveld
offthelémployeeslargelyldetermines(thelinternallperformanceldffhesel@dompanies.]
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5.[CONCLUSIONSIANDIRECOMMENDATIONS[J

ThelexponentialCgrowth,[WhichChas[characterised[the[Portugueselautomotive[componentsfindustryd
duringiheastldecades,lis[presently[givingplaceolignificantlydower[§rowthtates[@ndlincreasingdd
difficultiesfor[SomeloflfheléompanieslihfhelmorelfraditionallareasoffactivitylSuchl@s[Stamping.(While[d
thelindividualCleompany’sCtompetitivenesslisargelyldeterminedbylitsCownlactions, [pastléxperience
has[8hown(thatthellackof@warenessoffhel¢ompaniesofhislindustry’'siVeryS$pecificléharacteristics[
andtheirCevolution,togetherCwith[thelinability(toCdefine[toherentlongiermstrategies,(hasfed[to]
increasingdifficultiesforCmanyltompanies.[Thisthesisthussoughtdoleontribute (with[hatlWhichOs O
oftenllackinglinthe[@dompanies3alStrategiclperspectiveibliheir(activities.[

InCaddition,@helmportancedhis$ectoroffactivitythasfassumedlinihe Portugueseléconomyl@ndihed
recognitionyihe[GovernmentloflitsStrategiclimportancelhdermsofS$tructuringéffectsithasonfhe
industry@slalwholelfhakes@nyldontributionfowardslitsdevelopmentéxtremelyfelevant.[]

TheOmethodologyOusedOwasOpartially(basedConCtheJassumptionCthatOunderstanding Othe COfuture
competitive[positioning[of(this[sectorlin[PortugalltanConlylbeaccomplishedliffbnellinderstandsthed
past@andpresent(Situation(ofthislihdustry.(]

AccordinglolthetaselstudyanalysisCimodel,[fiveldistinctlevels[bf(tompetitivenesshereldefined,[d
namely: i) Cprofitability, [{ii) Cmarket[share, [{iii) CproductCattractiveness, [{iv) (factors[defining Cproductd
attributesOandO(v)OmanagementOandOscaleCefficiencies.OdTheOpresentationdofOthisOdissertation’s
conclusionsfandecommendationsvillfhusenadelin@ccordancedofheseivellevels.dLastly[al$et
ofllecommendationsiwillbeadelihfelationibproductStrategiesi@andiworkforcefraining.O

Profitability

While[profitabilityis[@ssentialfofhefirmih{ihe$hortlandinediumderm,fhelcomparative [@nalysis[of(a]
company’siprofitabilitylwithhelindustrylaveragelinay$hedsomelightfdonthe future[competitiveness]
offthefirm.d

Accordingliolihe(fourprofitabilitylihdicatorstilisedlih{ihe@nalysis, forfhe fwoPortuguese@utomotive]
components[taselstudy[tompanieslCinCwhich(financialCdataClwasCmadeCavailable, [profitabledevelsO
supplantthe[averageValueslCof[alsamplelbfforeignlinternationalirst(iersuppliers.LMoreover,thel
resultsipointfowards(profitabilitylevelsfhatfnaylihfactbequitehigherfhanihelhdustryl@verage.]

Market[Sharel

DespitethesubstantialCgrowththatChas[tharacterised[the Cautomotive[tomponentsCndustryCatCand
internationallevel,(thisCgrowth[seems[ioChaveChadalkmallerCimpact[bn[theselthree[tompanies.[
Notwithstandingihe lleasonablegrowthlinfurnoverofiiwoldflfthedaselStudyldompanies,thisgrowthlis]
substantiallyiveakerfhan(that[oflotherlcompanieslinfhe$amelihdustry.[This(canbelihterpreted@s[al]
lossofC0competitivenessCinCrelationtotheirCOcompetitors, Owhich[ChavelCcapitalise DonCOsomeCof(the O
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opportunitiesiwhichfavefesultedfrom [fhefestructuringoflthe@utomotivelindustry@ndthelihcreasingd
level@floutsourcing@y@EMs.O

Alpossiblel@éxplanationforfhelslower[growthfate[of[the[PortugueseltaseStudylcompaniesinaylielih(]
thetypelofgrowthOstrategiesOused.[WhileOPortugueseldcompaniesUhave[basedtheirCgrowthOon
developinglihternall¢apabilities,[fheirforeign[éompetitorshavel¢omplementedihelgrowth[achievedih(
thistmannerwithCmergersCandlacquisitions.OnCanlenvironmentltharacterised(byfOEMsdemandingO
constantreductionCinCunitCcosts, [systems[ddesignCandCproductionCcapabilities, Canddglobal Creach, O
internallgrowth(is0ften@nlihsufficient(Strategy(forespondingibiheseSolicitations.

Theactdhatdhreel¢ompaniese&xhibitlprofitabilitytatios[@bovelindustrylaveragesbutlsimultaneously
grow(at@sSlowerlpace8eems(ibldonfirmihelimitationsdffhelGurrentigrowth(Strategies.

ConsideringOthe Ospecificities Jof (the OsectorCatCalhationalCevel, DwhenCfacedCwithCthe Osubstantial O
investmentstequiredCandtheCheeddolminimisedheltisknvolvedCinCenteringtheselActivities,to-
operationOsCperhapsthebest-suitedstrategyforCtdevelopingtapabilitiesCinpreviouslyunexploited
areas[of(activity.0Since OproductCdesignCandCdevelopment, Jand(the dassemblyCofCOmoreOcomplexd
productsi{modules(and(systems)[@rewolprobable@reasihiwhichl@éompanieswilllbeSeekingfolinvest
inftheedium-term,theylshoulddonsiderldoing[Solih[o-operation.[]

ProductfAttractiveness

Thelhatureldf(iheproductsiimanufacturedbyihesecompanieslandZhelimited(productldevelopmentd
capabilities(tlearlyplacefhesel¢ompanies(inthe[commodities[inarketiivherelpricelis[thesingleinost(
importantdactorCdetermining@he[company’'scompetitiveness.[This[does[hotlmeanihatpricelis(ihel
onlyfactorlelientsC¢onsiderfnheirburchasingdecisions.(W hat[th{actineanslisdhatldtherproduct
attributessuchCas[Cquality, CandeliverytimeCandreliabilityCare Cunilaterallydefined ChytheTlients.O
SuppliersOthatOcannotOguaranteetheselproductUattributesOarednotCevenOconsideredOinJOEMsO

purchasingldecision[process.]

FactorsDefiningProductfAttributes

a CostoflInputsO

TheOcompaniesOanalysedOhaveOtakenOgoodOadvantageOof(0theOPortuguesedexogenousIfactor]
conditions.Within[this[¢ontext,Tabour[¢ostsiemainiwellllinderfhe[EUAverage, lvhichlinquestionably[
constitutes@lcompetitive[ddvantagelinltelationdolbther(Europeanfeompetitors.[T hisls@nLmportant]
advantagelfConeconsidersthat(abourosts(directCandlCindirectCdabourcosts)[stillCaccountforO
approximately19%I[offheldverallldosts.]

But,Of(inCeomparisondolLeountries[Suchfas[Germany@ndFrancedhellhree[tompanieshavealtlear(d
costladvantagelderivingform[he(Setlofléxogenous(factorsiéonsideredlihfhisiGomparative@nalysis,ih(]
relationole.g.[fthe[Czech[Republic,[@lslightldisadvantageayléxist.(In[{act,[fTheléxact[$ameirms[
werelfransplantedfolthis¢ountry,The Hotall¢ostldf (anufacturingfhefive[componentsiinderfanalysis
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wouldObeOlowerCthanOinOPortugal. OMoreover, (the Cgreater Ogeographical OproximityCofCdsomeOEast(d
Europeanl¢ountries[folfhelmain¥ehiclelassemblyarketsfiepresentsian@ddeddisadvantagelforthel
Portugueseldompanies.]

Whilelin@hel3hortfolinediumdermdhel¢ompetitionfromcompaniesbelongingofhesel¢ountriesill ]
continuedolbebasedmainlylonlprice,[fhePortugueselcompaniesiinustiapidlylévolvefoltheldesign,O
developmentlandproductionloflhigherladdedValueproducts.Infhelpast,Similar(StrategieshaveBeen
employed,when,[besidessupplyingehicleLtomponents,[stamping[tompaniestevelopedstrongerd
relationsOwithOtheirOclients ObyOofferingCthemOcompetenciesJandOcapabilitiesOinOtheOdesignCand O
production(6f(ibols.

IfthisOsChotCaccomplished[€ompaniesfromEastern[EuropelwillCeventuallyCevolveiolperformancel]
standardslhinanufacturingdowalue[dddedproductsihat,[¢ouplediwith[inoredavourable@xogenous]
factors,Willfhreatenheationalfirms’[positioning@s@lkeastdostoption.d

DuringhelperiodCofdransition,hedrenddowardsthedeductionlnlnteresttates[asihedPortuguese
economylislincreasinglylintegrated(ithin[kthe lEUbpensuplgoodprospectsHorlinvestmentnCmore
capital-intensivelprocesses.[]

Thelpresentllevels[offautomation[@refavourablefo@nldveralllincreaselinhedevellof@utomationas
long@s(ihislthangelis[accompaniedbylalieductionlinabourltosts,dr/andproductivitylincrease,[drA0]
reductionOnlinterestltates.[Nevertheless, iflinterestfates[Wherelolfemain[above [EUlAverageland
salaries$hortlof@hatlof[competingEuropeanléountries,fhePortugueseltompetitive[positioningnust]

necessarilyldontinuelibbe DaseddonGomparativelyless@automatedprocesses.

O Productivity [

The[CanalysedOcompanies’dabourCproductivityCdmeasuredOnCtermsCofCkurnoverCperCOemployee) CsO
significantlyower[thanthatCoflotherdoreignirmsOn&imilarCareasofactivity. (While[ihetesultsCared
partially(fthe Mesultlof(algreaterlise[dflabourbydhePortugueseléompanies,Theylinaylequallyeflect
lower(evels(oflefficiencyl@ndlefficacylihlthe workWndertakenbyémployees.[

ConsideringhatVarious($tudieshave[positively[¢orrelated[productivityfandivages,[itlis(byholineans
surprisingodindBubstantial(differencesOnCproductivityliflbne[tonsiders[ihativageslin[Portugalare
significantlyOowerthanOnCmostCEULtountries.OnFact,dabourCproductivityCdn[(thethree[tompanies
remainedelativelyllinchangedlduringhedour-yearperioddhatprecededdhis@nalysis,[periodduring
which,OonCaverage, OsubstantialCgrowthChasOoccurredCinCtermsCofCturnoverCand Cthe Osize DofCthe O
workforce.[

InCanfindustrylivheredheannualpricefeductionsfdemandedby[OEMs[imposeltonstant[productivity]
gains,thissituationCmayleadtolalosslin[tompetitivenesslintheshortlterm.Consideringthatthe
differencelintheltostlbdf(dabourlbetweenPortugal@andlbtherlEULtountries[Will(probablyltontinueio]
decrease,[andiheS$ignificantflise[ofTabourlin@helcompanies’operations, $ubstantialldgainslinlabour
productivityimustldontinueibbeSoughtifldompanies@reibfiemainpriceldompetitive.O
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Theproductivity[gap(isiWwidelyTecognisedbyldompany[CEOs,Which[donsiderihelevelofqualificationd
offthe(Mumanesources@siheinainfactorlimpairinglgreater(convergencefolihternational$tandards.
Various[international(studiesChavepointedfowardstheltleficientiteracylevelsfin[Portugalfesultingd
frombw(levelldfléducationloflthe[populationlas@ivhole,[AndIhelworkforcelin[particular.[Consideringd
thatfalperson’sfiteracylevelldirectlylinfluencesChisCorCher[ability[RollinderstandCand(émployprinted
informationlinldailyfactivities[athvork@ndfoldeveloplone’s&nowledgelandpotential,fhelimpactionihe
individual’'s[professionallperformanceof[@lowl(iterarylevellisGlearlyinderstood.[

Moreover,[the[3ame$tudieslidentified($ignificantldeficiencies[inall(professionall¢ategories,including O
managers.[As$uch,hedowlgualification[ofihehumanliesourceslinihedowerhierarchylevelsnust[
notbelseenlaslihelSolel¢causeldflsomeldfltheldeficienciesloccurringlinfiheselénterprises,butather
as[@alpiecelof(@moreldcomplexpuzzlelinivhichheskillsoffhe[@companies' [CEOs@ndnanagersplayl
an[e@quallylimportantrole.

Consideringdhatldeficientiteracyevelsare highlydimiting of@lperson’sprofessionallactivitylecausel
theyOreflectOdifficultiesCinCundertakingOoasicCactivities, bcompanies Omustgive JaddedCattentionCto O
leveragingfhelgeneral3killstofthe Qvorkforcebeforeinvestments@relinadelin[iorel$pecificraining.O
In@Situations(inlwhichfhelgenerallqualificationsofthe[employees(areeak, [preferencelinustbelgiven]
tolfraininghatlimproves(ihelgeneralSkills[offhe vorkforce@ndlessoSupportinglorkplacel¢hange.[
Ifraining[tontinuesiolbeldirectedatltespondingtolheedslimposedlbylthangeslinitheWworkplace,]
literacyOevelsOwillCremainCpracticallyCunchangedOandthe CimpactConOabour CoroductivityCwill Cmost O
probably@ontinuelibbelfeduced.O]

Infact,[$incel$ignificantléfforts(have beenliadelinheZcquisition[of[(physicalfassets[duringfhelastO
years[andiheselinvestmentshavelhotbeenlaccompaniedbyléquallgainsiindabourproductivity,@hel]
underlyingOissuesOmayOinOfactObeOthedqualificationClevelJofOthe OworkforceDandOal possible
misinterpretation(oflitslimpactlonlthelSuccessoflihelihvestmentsiimade.Ihthelpast,ihvestmentshave]
soughtolavoidihelmovedodechnologiesihatldemandlhigheriskilldevels.[Btudies[have$hownihat(l
thesubstitutionCofCunskilledby[skilleddabourlis[only[cost-effectivelliffaccompaniedbyiechnological ]
changeOmakingOskilledOlabourOrelativelyOOmoreOproductive.0AsOsuch, ObesidesOtheOlowOlevel JofO
qualification[bf(theChumanCiesources,thelsluggishCgrowthinOabourCproductivityCduringCperiodsbf
strongOinvestmentObyOthe OfirmsOmaybeCtheOresultCofCinvestmentsOinCOphysicaldassetsCthatOare O
inconsistentiwith(theleffortsiadelih{rainingbecausefheyldomotleadfolthelincreaselinidemandfor
skilledabour.

Management@ndScalelEfficiencies

O ManagementEfficienciesO

O Flexibility(l

Oneloflthelraditionalléxplanations[forthefelative[3uccessbfPortugueseltompanieslisiheirsmalll]
sizeland(highOeveltoflexibility. (AndOndact, lvhenlonelooksatihe[tompanies’productportfoliolived
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canlidentifyCaCdiversity[that[suggestssuchflexibilityCmustlinfactCexist. (ButCivhenCexaminingthed
aspectsivhichmormallyldefinefhe devellofflexibilitylof@dompany’siinanufacturingprocessihese@red
generallyfllinderdeveloped.Rapidldie[thange@echniques[arelalgoodexampleldffoolsihatlcanyieldO
substantial(set-updimelfeductions,OwvhichCareonlyChowbeginning[toCmake TheirOwvaylCinto[theseO
enterprises.INotwithstanding@he{act[fhatihe (benefitslofdddedHlexibilityare byholmeansdimited o
costleductions,[¢aselstudylesultshavelshownihatlimportantBeductionslih[¢osts@arepossible{which(
inCtheltaselbflbneltomponentCieached2%With(a[#0%[Feductionlin[set-up)lifCsomelset-uptime
optimisation(processesl@relimplemented.[Aspreviouslystated,[itlismot(mandatoryfhatléxpensiveldie]
changelequipmentsbelboughtCandOmplementedsincelsignificantlimprovements[tanbelachieved[

through(Simplelprocessioptimisations.]

Presently, (thelChighOevelsCof[FlexibilityTseemdobemaintainedsomewhatCartificiallyCOwithChegative O
resultsinerms[ofltost.[As[Such,@hedlexibilitylivhichranspiresodheléxterior, requentlyléloeshot]
havelal¢orrespondingdevelloflinternallexibility. W hatlinfactthappenslisdhatsignificantfinal(product
stocks[@relaintainedSo@siblquicklyespondibldustomer3Solicitations.O

Thelimportancefawlmaterial(osts[havelon(dveralldost, fhefactihatdostsWwithfnaterials@relincurred]
as[$soonlasliheylareboughtdormhelsupplier,fanddhehandlingtequirementsiof3omelofthelinored
complexi@omponents,Shouldleadldompaniesibldonsiderlimplementingiivork(dells.This[éouldead o
greaterUevelsCofCefficiencyCandfeducedtawlCmaterial,Candlintermediate Cand(finalChroductstocks.O
Moreover,ktellularOmanufacturingCsystemsChavegainedCacceptancelinTecentOyears[{Swamidass,O
1998)lihbothdargelandSmallplantsbecauselfheylaremoreéfficientihanbbs8hopsandnoreflexible
thanflowshops.O

O Qualityd

Alhew(perspective[towards[quality[tertificationOsturrently(starting[(toCappearCinthe[Portuguese]
automotivelStampingl@éompanies,@siheyinove@wayfromcertification(as@ineans[oflgaining@ccess]
to[OEMs[andbeginookingatl¢ertification[as@waylofeveragingfechnologicallcompetencies,whichJ
infurn, Bvillwltimatelylead@oHewerbreakdowns[andteducedldefectfates. INotwithstandingihis(hew
posture,[inanufacturingfperformance,ineasuredlinh@ermsoflqualitylevels,[¢anbelgreatlylimproved 30
internalCdefectfateslinblankingCandtampingLareignificantlyChigherhantouldbelexpecteddromO
certifiedCcompanies.OTheDsignificantdevelOofCnon-conformitiesCfor Oproducts OwhichTOhave ObeenCinO
productionforCalsignificantChumberCofyearsCseemdolsuggestthatthe[mainlissuesCarelinfactlnO
manufacturingfandhotlintheproductldesignandldevelopmentiphases.[Atfhelpresentllevelsioffmon-
conformities[one¢ould[eéquallyféxpectodindiSituationslin(ihichihe[$ameproblems[aretepeatedly]
occurring.[ThisCsuggeststhatladequate[measuresarehot[beingtaken[andmethodologies[arehot]
beinglimplementedfofinimisethelfeoccurrenceldfthelSamelproblem.O]

Oncellagain,thelexplanationfor[thisCsituationseemstoie[inthe Oshortage Cof(qualifiedChumanO
resourcesldéapabledflidentifyingfhelSourcedffhelproblems,@ndldefininglandimplementingladequate]
solutions.[AsCaltesult,CtompaniesCaredforced’[toltoncentrate[onthefualityCof(thelbutputs,which
whenl[tonjugatedWithihellise[ofChigherevelsLoffgualityleontrolloninalfandntermediate (pbroductsO
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guaranteeihatihelexternalCquality(levelsCarekeptlfat[teasonabledevels.[Maintaining[éxternaldefectd
rates(belowl¢ontractedevelsis[oftheWitmostlimportancesince[DEMs[¢ontrolfhesellevelsightlyandC
compensationorbreachingfagreementslislt¢alculated[accordingfoihedevelldfldamages(incurred by
OEMs.O

SincetheOcurrentsituationds, CinCthe OmediumOandOongterm,Cincompatible Owith[(theCcontinuous O
pressureorpriceeductionlimposedbylOEMSs,{fhelinavoidableSolutionustl¢onsistihheldecisive
investmentlinraining.CBtudiesthave [shownhatthe iseof(qualityltircles[tan[generatelthe high,Tow
risk(teturnfonlnvestmentlhichbest[3eemsoitihe(presentSituationobfIhePortuguese$tampingd
industry3-fauthors,[3uchlas,dngle[{1983), tlaim dhatlinvestinglin[duality[tirclesYield[$avingsoltost[]
ratiolih(fhe(drder(6f5:1.00

O FlowTime

ThelresultspointdoSignificantldifferenceslnlowdimeithin(@he$amelechnology, Speciallylinthe
caseloflfhelstampingandivelding@echnologies.niheltaseldf$tampingdheldifferenceléssentiallylinl
thehaturelof@heproduct,dhisls, partsihatlare [deepldrawnhavelsignificantlydargerflowdimesihanO
partsCwhichCOareChot.COnCtheCotherChand, CalthoughCrecentfnvestmentsChaveCbeenOmadelinthe
acquisitionfdffinechanicallpresses,SlowerlhydraulicCpresses@arestilllijuite[tommon.[Theselpresses]
are[hormallyCusedfortheowerCproductionolumepartsCas@limeans[bfoptimisinghelliselbf(ithe

existinglfesources.Thelfinancialbenefits@risingfromthisSolutionlarequestionable.[]

Flowimes[ihOvelding[andfastening@redetermined,hamelybylihehandlingequiredforplacingihe
partlonheixture.dtlisGhereforelimportantihatheselfixturesbeldarefullyldesignedihlorderoeducel
handlingime.O

InCthelpaintingtechnology, (where[bnCaverage,CaltomponentpartiallyCoccupiesthedineuring[(400
minutesCandCalkignificantCpart[bf(thepaintingtechnologyltosts[pertain(tolequipmentlnvestment,]
special@ttentionmustbelgivenio, dnthelonehand, [qualityldontrolbeforeftheldomponents(areplacedd
on(theline,[herbylavoidingline[$pace[utilisationlwith[partsEhatiwill[WltimatelybeScraped,@ndonthe
other,[dptimisingfhehangersfoniivhich@helpartsfarelhung.Theliseof( commonhangersfor@wide
variety[bfCcomponentsCmustthereforebelimited(to[tomponentsCwith[similarCsizesCandgeometry
whereltheltostlofldevelopingCandproducingChewlhangerslisCexceedsthebenefitsin@ermsloflined

optimisation.d

g Scale[EfficiencyO

Alompany’'s[lcompetitivenessCinCmanufacturingCrequires,ContheJoneChand,dgoodCmanufacturing ™
performancelandfavourableCexogenousfactors,CandCbnthelbther,[adequatekcale[andtapacity]

utilisation.d

TheltompanieslanalysedlareWorkinglaccordingfol@annualproductioniolumes(ihatlarelinthedegion
where[theorrelation[betweenunitCcostsCandproductionCvolumeCisOwveak. T hatls, CvariationsCin(
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productionolumes[around@helpresentevelsldolhotlinducelsignificantVariationslinfixed[¢ostsper

partproduced.[Anladequatelfelationbetweenlihvestmentslandproductionlevelslisthuspresent.[

Aslfo[¢apacity[utilisation,ivhile[for[somelfechnologies,[&.g.[bainting,[¢apacityltilisationlishigh,lihfhed
caseloflfthelStampingfechnologieslitimaybefarfromiheldesiredlevel.]

ThelTesultsCbbtainedlnthe[empiricalCpartlofthis[dissertationlindicate[thatCmaintaining[feasonable
levelsOofCcapacityCutilisationOisOanOimportantOfactorOfor OkeepingOdownCcosts. OForOJoneDofOthe O
components,Jal050%OreductionCinCcapacityOutilisationCOcouldOlead OtoOallcostOincrease0of[130%. O
Consideringihatihe3ameltomponentlonlyfbccupies[28%Lof[theStampinglequipment’'sLtapacity,if (]
thel@équipmentiwerelSolelylisedlihfheproduction(dfhis[part,Significantdostpenaltiesiouldresult.[]

On(ihelotherthand,[dptimising[¢apacitylutilisationlislargelyldependantionfactorssuch@sproductiond
planningl¢apabilities,increasing@hehumberlbfféquipmentloptions[available dor[producing@$pecific
parthroughprocessexibilitylandbalancingnanufacturingechnologieswithfheldompany’s[product]
portfolio.O

While[Someirms[arelcurrentlydakinglsome$tepsowardslincreasing@hedevelloflcompetencies@atO
theselevels,the[previouslyCimentionedWeaknesseslin[ierms[ofloperationallandstrategic[planning,

continuefblimitithel@ompanies'dapabilityib(Significantlylimproveldapacitytilisation.

ProductlStrategiesd

Similarl@¢ostStructuresiverelidentifiedforléomponentsiinanufacturedlihthe(Samel¢ompany.Thisimay[
betheCresultCofUallcertainOspecialisation, HinOeachCOcompany, DonCproducts CthatCshare Cimportant O
characteristicsdandOwhichOleadOtoCsimilarCutilisations JofCprocessesJandOresources. JAnyCproduct
specialisationCmustbel[basedlbnAldeliberate[actionCbythe[tompanyloltoncentratelitsCeffortsConO
productsthatCcan[beefficientlyCmanufacturedCusing[theCcompany’sCavailable(competenciesCand O
capabilities.[Assuming@hatproductshavelbeenltorrectlylehosen,mportantldividends[tan@chieved
from[producti$pecialisation.[Although(this(dissertation[didmhotl@stablish[or$Seekfoléstablish[alelation]
betweenl@dequateproductlthoice@ndgoodlquality(performance,@ndlgoodgualitylperformancelvith]
profitability, arious(StudieshavelSuggestedihat(S8uchlalrelation[does(ihfactéxists.

Simultaneously,Oif0thedexogenousOfactorsCevolvedinOaOsignificantlyCJunfavourableOmanner, Othe O
companiesproducingihel$maller,iinore[complex[componentsiwilllhaveldomparativelylessdifficulties
infminimisingdhemegativelimpactlofdhisSituation.[Thelgreaterlcomplexityldffhe[componentsfesults]
indhelcompany’slinterventionbeinglequallylgreater.[Consequently, (berformancelimprovementshavell
algreaterimpactlonl¢ostlandfheléxogenousfactorslarelesslinfluential.[Witimately,this[tepresents[al]l
situationihiwhichthel@ompanylisiessNulnerablefoNariationslihlits[@nvironment.[

g

g
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Human[Resources[Trainingd

Lastly,[adewl@¢ommentsionOvhatlinaybefhenaindactorl¢ontributingfotheboorltompetitivenessof]
theseldcompanieslih[¢ertainlareas#Theleéducationallevelloflémployers@nd@mployees@ndiheleéfforts(]

undertakenbyhanagementiblinimiselitsdegativelimpactldonfheldompanies’[performance.[]

Thelpotential(orlimprovementlnhhumanliesourcelanagementlinthel¢companieslislénormous.[The
extremelyOlowOlevelOofOcommitmentObetweenOemployeesOandCtheOcompanies,JandOvisaOversa,
constitutesCanCalmostlinsurpassablebarrierCintheltelationship[betweenlemployees[and&émployers
(orCopCmanagement)CandtheSharingCoffcommonCyoals.[Possible[feasonsforthedackofCmutual
commitmentthavebeenlidentified, utfarorelimportantfhanhe[identification[offheproblems,itlis 0
necessarytofind[feasiblesolutionsCinCviewbf(thespecificCtharacteristics[bf(the[tompanies,the
employees[andoffophanagement.[]

Thisnustpreferablybedonebyfaking[@dvantageofhe $trongbointsloffhelpresentlorganisational
structureandhumanltesourceinanagementechniques.Firstly,@hellattenedChierarchytructure [of
theseldompaniesinustbeléxploitedlinldrderfofurther@pproximatel@émployeesandopanagement.O]
ThisOmustOeadtoCalgreaterCmutualCunderstanding CofCemployees’CpersonalCgoalsCandkollective [
objectives(afihel[@ompany.(

Secondly,[Various[s$tudieshave[pointedfowards[iheldirectlfelationbetween[$alaries(and[productivity,[]
andproductivitylandleducationalevels.Bylihvestinglihfraining,fopinanagementiwill[haturallyléxpect
tolleveragelproductivity[levelsfandteducelémployeedurnoverltatesihat@rehighlyprejudicialloihed
companies.Thisnusteaddoadirm [commitmentbydoplmanagementolsharingléventualbenefits,O
resultingOformOaddedOproductivity, OwithOtheOemployeesOsinceOcurrentOshopOfloorOsalariesOare
incompatibleWithfhaintaininglalStable[andhotivatedWorkforce.

Sincelihellevelloflqualification[oflthe workforcelisWwidelyfecognisedhas[having@Substantialhegative
impactloniheloveralllperformancelbfthe[tompanies,presentraining[$chemes[imustbetethought.[
Decisivelstepsimust[betakensolastolincludeirainingbnCmorelWide-ranging[tareer[tdevelopment[
programmes, [designedolbenefittboth[ihe[businesslobjectives[ofihe[tompanies[andihelpersonall]
growthofCtheldndividualCemployee.OT hisCimplies[tailoringCkraining (toCtheCndividualCheedsof(the O
employee,CherebyimitingCtheCapplicationCbfcollectiverainingto[specificChorizontalCareasCvhered

commoneeds[oriweaknesses@reidentified.

Various[tesearch[projectsChavelassociatedhighOevelsLofirainingCanddowturnoverCofCemployees.O
CompaniesthatlinvestlinirainingCandlielatetraining(toCpromotionsCandChigherCivagesChavedower[
turnoveriates.[Lowerlurnoverates,infurn,[constitute[anlincentiveorfhe&émployeriol¢ontinuedhe
investment(ih{frainingl@ndlihfhelihternal(promotionoflihdividuals.[

Although(iheWeaknesses(inliheformalléducationallof(the[(humanfesources(is[@lhationallissueland,]
as[such,Chotltestricted@othesetompanieslorthe[automotive[tomponentslindustry, thisCmustChot[
impedelnanagementdrom[continuingdolihvestlihihedrainingoffheivorkforce @nd[inthe etteringof ]
theloverallCeonditionsCofferedbythe[companiesiotheirlémployees.[ThisCtallsHoralrethinking, by
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management,[bfthetole[of(ihe(&mployeeslinihe[companies,ransformingivhatodaylisaltelationd
betweenliwoléntitiesWith[Substantially(differentlobjectiveslintolalpartnership.O

The{actihathisStephashoteenfakeninaylihfactldonstitute fhemainlobstaclelinfhedransition by
thesel¢companiesfrom[alfragileleastl¢ostldoption,[basedloniheléxploitationof@dvantageslihfhel¢ostO]
offlSomelihputs,folamewlpositioniniwhichlthe[éompanies’differentiatingfactorslaredessulnerablefb
thelentrylofidewldompetitors[fromldountriesiwith[@ven(greaterldost[@advantages.]
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6.[APPENDIX[]
O

CostBreakdownby[Process

CostBreakdownby ProcessHCompany[A{Compll)
g
g
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g
g
g
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u CostBreakdown(by[ProcessHCompany B{Comp(3)
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IntegratedBlanking,[Stamping,[Assembly&[Painting[Questionnairel]
0

ThisCguestionnairelsltlesignedoltollectldataltegardingthe&conomicsloffanlintegratedoperation.
This[duestionnaire[¢onsists[offhreelinainparts:Stamping,[assembly,[andpainting. Please[illThisout
toltheBestdfyour@bilityl@ndlihdicate@llléstimates.[]

O

GENERALIQUESTIONS: [

Theselarelquestionsforihefinallassembledproduct.[

O

AnnuallProductioniVolumeO O parts/yr(]
WorkingDaysperYear O days[
Average[@OperationDowntimes:[] O O
Planned,Workersnpaid O hr/day]
Planned,Workers[paid( a hr/dayC
Wagel O $/hrO
EnergyWnit[CostO O $/kWhrO
Product(Life[ O yrsO

0

O

OVERHEADIQUESTIONS:O

0

Theselareplant-wide[guestionsihatpertainfoihedotallhumbersiofldirect,findirect,(éngineering[and
salaried[nanagers.[Pleaselindicatefhe[annualltostloftheseltategoriesoffivorkers.Estimatelfothe
bestfyour@bility.O

[l

0 TotalNumberofiworkersO TotallAnnuallCostof(Workers[
DirectiWorkersI 0 $ T Ty O
Indirectiworkers(] 0 $ Iy O
Engineeringlworkers 0 ST Ty O
Management/salaried O $ I Ty O

O

TIME:[

Thelimelallocatedldnadinefowardsinaking@particularpartlorlassemblylsimportantforus.Please
indicate(thedlankinglandstamping(divisions[offimeoflaline fofhe estldfyour@bility.[Thelassemblyd
and[paintingdimelallocationfablesl@relater.[Thesellimes[shouldINOT [epresentlalparticularlday, Hut(
anlaveragelover@iveeklorionthlduringlivhichfhe (partsiverelnade. Of(precisefimes@remotknown]
then[pleaseléstimatethem[ibiheBestofyour@bility.]

O

MAINTENANCE:[O

TherelarewolmainCsourcesCbflmaintenanceihattveAreAccountingfor:[thedotallannualléxpense
directlylassociatedWith[Theiachinery,[dies,[étc;AndihedotalAnnualléxpenseor(anitoriall¢leaning,Od
upkeep,@tcioriheDuilding.O]

O
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BLANKINGIANDISTAMPINGIPARTA: O

PRODUCTIONICOSTIMODELINGFORTHEAAUTOMOTIVEINDUSTRY

[l
Operating$hifts Non-operating[]
0 Shifts
[IMThr.0 HIThr. 0
O O O O O Planneddle
Parts Breaks[and( | Set-upTime[J| BreakdownsO | (lackofl@apacity(&[
ProductionO] | LunchO plannedmaintenance)d
BLANKINGO | O O O O O
hr.0 hr.0 hr.0 hr.0 hr.0
STAMPINGO | O O O O O
hr.0 hr.0 hr.0 hr.0 hr.0
__ 24[hoursh] R
7] >
O
BLANKINGIANDISTAMPINGPART2:0
O
Operating Shifts[] Non-operating[]
0 Shifts
(A, O e
O O O O O Planneddle
PartsO Breaks[and( | Set-upTime[J| BreakdownsO | (lackofl@apacity(&[
Productiond | LunchO plannediaintenance)
BLANKINGO | O 0 a a a
hr.00 hr.00 hr.0) hr.0) hr.0)
STAMPINGO | O 0 a a a
hr.00 hr.00 hr.0) hr.0) hr.0)
24mours
<« >
0
BLANKINGANDSTAMPINGPART(3:0
[l
Operating $hifts Non-operatingl
0 Shifts
IIhr. O [IMThr. [
O O O O O Planneddle
Parts[ BreakslandO | Set-upTimel| BreakdownsO | (lackofléapacity&
ProductionO] | LunchO plannedmaintenance)d
BLANKINGO | O O O O O
hr.0 hr.0 hr.0 hr.0 hr.0
STAMPINGO | O O O O O
hr.0 hr.0 hr.0 hr.0 hr.0

24Moursd

A
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BLANKING[PARTIDESCRIPTIONO
u

PartlWeightO
UnitMaterial[Cost[]
MaximumPartdlengthO
MaximumPartfWidth
Blank[Width/Coil(Width[
Blank@ength/Coil[Progression]
Blank[Thickness/Coilthickness
Blank[Thickness/Coilthickness
BlankingMateriallloss[Percent]

u
BLANKINGIOPERATIONSO
u

RunningRated
AveragePowerRequirement[
AverageBlankingDie[ChangelTime[
Blanking[RejectRatel]
AverageBlankingdlot[Size

0

PRODUCTIONICOSTIMODELINGFORTHEAAUTOMOTIVEINDUSTRY

BLANKINGEQUIPMENTINFORMATIONO

0

Blanking@ineBedWidth{{mm)O
BlankinglineBedIlength{mm)O
Blanking[PressTonnagel]
Blanking[Press[Cost[
BlankingDie[CostO
BlankingLine[$pacelRequirement
Workers[perBlankingLined

u
BLANKINGIMAINTENANCED
u

TotallAnnualléxpenseorine
TotallAnnualBuildingléxpenselll

O

PART®10O PART®20 PART®30

kgOd kgO kgO
ST TR g O $ (IR g O $ [T R g O
mmQ mm0Q mmQ

mmQ mm0Q mmQ

mmU] mmml mmml

mm0Q mmQ mmQ

mm0Q mmQ mm0Q

mmtl mm{J mm{J

%0 %0 %0

PART®Z10O PART®20 PART®30
parts/hr.O] parts/hr.00 parts/hr.00

kwO kw(O kwO

min.O min.O min.O

parts/lotd parts/lotd parts/lotd
parts/lot] parts/lotd parts/lotd
PART®Z10O PART®20 PART®30

mmQ3 mmQ mm0Q

mm{J mmml mmml

tonsQ tons tons

$0 0 30

$0 30 30

m°0 m°0 m°0

0 0 0

PART®Z10O PART®20 PART®30
ST - | SOy (S Iy r O
JyrQ(d

ST - | SOy (S Iy r O
JyrQ(d
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STAMPINGIOPERATIONSO
g

RunningRate[
Totalllline[PowerRequirement
Averagel[StampingDie[Change(Time
StampingRejectRate[
Average[Stampinglot[Size

O
STAMPINGIMAINTENANCEO
TotallAnnualléxpenseorline

TotallAnnualDuilding@xpensel

O
[

IMPORTANT:[]

PRODUCTIONICOSTIMODELINGFORTHEAAUTOMOTIVEINDUSTRY

PARTZ10O PARTZ20O PARTZ30O
parts/hr.O] parts/hr.00 parts/hr.00

kw@O kw0 kw0

min.O min.O min.O

parts/lotd parts/lot parts/lot
parts/lot(] parts/lot(] parts/lot(]
ST - | Ty r (R [Ty r O
JyrQ(d

ST - | Oy r (S [Ty r O
JyrQ(d

Therel@arewolypeslofiStampingléquipmentidharts.[Thelirstionelisforl]
transferlor(progressiveldieléquipment.[Allthreelparts(iitiontoloneldhart[]
directlyelow.[Thelnextipageldoncernsiandemidielpresses.Therelis[]

oneldhartlforléachlpart.[Pleaseluselitheldhartiorléachpartibldescribel]

thelpressllinelinldetail.[]
0

TRANSFERIORIPROGRESSIVEDIEEQUIPMENTO

O

Tonnagel

Bed[Sized

Agel]

NumberofHitsO
Decoilerl{Yes/No)U
AveragelStamping(Tool($etCostO
TotallCostofllined
Pressllline[$paceRequirement
O

PART®Z10O PART®20 PART®30O

tonsQ tonsQ tonsQ

mm X [T m i m (X T m O m GO m (0D
yrsid yrs(d yrsid

hitsO hitsO hits

yesIhol yeslhol yesIo

B0 30 30

30 $0 $0

m°0] m°0] m°0]
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TANDEM[PRESSEQUIPMENTFORLO PARTEF1:O

Press#[O

DoublefActionTonnage
SinglelActionTonnagel
Bed[Size(Width[

Bed[Sizelllength

Agel]

NumberofHits[]
Automation(llevel[
AveragelStamping(Tool[$etCostOd
TotallCostofllined
Press(llinef$paceRequirement
O

TANDEMPRESSEQUIPMENTIFORDO PARTZ2:O

Press#U

Double[ActionTonnagel
SinglelActionTonnagel
Bed[Size(WidthO

Bed[SizellengthO

Agel]

NumberofHitsO
Automation{llevelO
Average[Stamping(Tool($etCost]
Total[Costlofline
Pressllline[$paceRequirement
0

TANDEM[PRESSEQUIPMENTFORO PART#3:0

Press#U

Double[ActionTonnagel
SinglefActionTonnagel
Bed[Size(WidthO

Bed[Sizelllength

Agel]

NumberofHitsO
Automation{llevelO
AveragelStamping(Tool[$etCostOd
TotallCostofllined
Press(llinef$paceRequirement
O

PRODUCTIONICOSTIMODELINGFORTHEAAUTOMOTIVEINDUSTRY

10 20 30 40 50
tonsQd tonsQ tonsQ tonsQ tonsQ
tonsO tonsQ tonsO tonsO tonsO
mmQ mmQ mmQ mmQ mmQ3
mmUJ mm{J mm{J mm{J mm{J
yrs(d yrsid yrsid yrs{d yrsid
0 0 0 0 0

0 0 0 0 0

30 30 30 30 30
$0 $0 $0 0 30
m°0 m°0 m°0 m°0 m°0
10 20 30 4] 50
tonsQ] tonsQ] tonsQ] tonsO] tonsO]
tonsQ] tonsQ] tonsO tonsO tonsO
mmUJ mmUJ mmUJ mm{J mm{J
mmQ mmQ mmQ3 mmQ3 mmQ3
yrs(] yrs( yrs(l yrs(] yrs(
O O O O O

O O O O O
30 B0 30 0 30
0 50 50 30 30
m°0 m°0 m°0 m°0 m°0
10 20 30 4] 50
tonsQ] tonsQ] tonsQ tonsO] tonsO]
tonsl] tonsl] tonsl] tons[] tons[]
mmUJ mmUJ mmUJ mm{J mm{J
mmUJ mm{J mm{J mm{J mm{J
yrsid yrsid yrsid yrs{d yrsid
0 0 0 0 0

O O O O O
30 30 30 30 30
$0 $0 $0 0 0
m°0 m°0 m°0 m°0 m°0
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PRODUCTIONICOSTIMODELINGFORTHEAAUTOMOTIVEINDUSTRY

ASSEMBLY:[
Operating$hifts Non-operating[]
0 Shifts
TR . O [IIMThr. 0
O O O O O Planneddle
Partsd Breaksland | Set-up[Timel[] Breakdowns[ | (lackl@fl@apacity(&[]
Productiond | LunchO plannediaintenance)
WELDINGO 0 0 0 0 0
hr.0) hr.0) hr.O0 hr.O0 hr.0)
FASTENINGO | O 0 0 0 0
hr.0) hr.0) hr.O0 hr.O0 hr.0)
24mours
7 >
O
ASSEMBLYOPERATIONSIANDEQUIPMENT:O
g WeldingO Fastening
Numberofiwelds/[fasteners #[[Tpart™ #[[Tpart™
Costdfladdedfasteners] (ST
/fastener]
Stations[perlinel O O
Workers[per(Station[] O O
Set-upimel min.[ITbt0 min.[Ibt0
Line[Rateld sec/part] sec/part]
Costlofl@neffixture O O
Numberoffixturesd O O
Linenvestment[ O O
BuildingSpace(perStation] m°0 m°0
ASSEMBLYMAINTENANCEDO
TotallAnnualléxpenseforline ST - | $ O
JyrQ(d JyrQ(d
TotallAnnualbuilding@xpensel ST - | $ T
Jyr(d JyrQ(d
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PAINTING:O
Operating[$hifts Non-operating[l
0 Shifts
[IMThr.0 [IIIIar.0
O O O O Planned(Idle
PartsO Breaks@ndO Set-upTime Breakdowns[ (lack[@fldapacityl&[planned
Production Lunch maintenance)
0 a 0 a 0
hr.0 hr.0 hr.0 hr.0 hr.0
_ 24MoursD) -
] >
O

PAINTINGIPRODUCTIDESCRIPTIONO

PaintlCostO

PaintT ransferEfficiency
PaintThicknessO
PartSurfacelareall
Workers[perine[
PaintlineRate[
Hanger[$Spacing
Partsperanger
CostoflaMangerd
Set-upfimel

0

PAINTINGIEQUIPMENTO
Conveyor[Power]
Washerpower[
DipMankPower[]
SprayBooth[Power]
DryerBoothPower
Conveyor$ystemhvestment
Washerhvestment
Dip[Tanknvestment
SprayBoothhvestment
Dryerhvestment[]
OtherIhvestment
Totalllnvestment[
Building[$pace(per[Paintingine
O

PAINTINGMAINTENANCED
TotallAnnuallhachineryléxpense
TotallAnnualDuildingéxpensel
0

g
g

$UmO

%0

mmQ

cm?0

O

meters/minute

meters

O

BIIMIMMIIIThangerd

min.Idayd

kwO

kwD

kw

kwD

kw(

30

0

0

30

$0

$0

$0

m-0

$0

$0

MESTRADOEMIENGENHARIAEGESTAODETECNOLOGIAE-INSTITUTOISUPERIORIT ECNICOE-UNIVERSIDADE(T ECNICADELISBOAL 1040



PRODUCTIONICOSTIMODELINGFORTHEAAUTOMOTIVEINDUSTRY

7.[REFERENCES[

O

Anupindi,[R.,[Chopra,[3.,[Deshmukh,[3.,[WanMieghen,dl.,[Zemel,[E.[1998), ManagingBusiness]
Process[Flows,[Simon@nd$chuster[Custom[Publishing, WSA.O

AutoBusiness(ltd[(2000),ModulesandBystems,[AutoBusinesslltd, Wnited[Kingdom.O

BestManufacturing[Practices[Center[of[Excellencel(1996), ReportdffSurveylConducted@tMascotel]

Industries, Ihc,MMashville,dllinois, BestManufacturing[Practices.]

Banville,[E.,[Chanaron,J.[(1991),Versin[3SystemeAutomobile [Européen,[Economica,[Paris.]

Bartel,[A.[P.[(1994), Productivityl$avingsfromhemplementationof [ EmployeeTrainingPrograms,
Industrial(Relations,Nol.[4,o.[4,[October.(

Berg,[P.[6G.[(1994), [Strategic[Adjustmentslih[Training:[A[Comparative[AnalysisoffheU S[@nd[German
Automobilehdustries,Training@ndhePrivate[$ector:International[Comparisons,l.M.ILynch,O
University@f[ChicagoPress,Chicago.[

Boston[Consulting[GrouplandPRS[Consultinghternational{1991), The[Competitive[Challenge
FacinglfheEuropeanlAutomotive[Componentshdustry,Devonshire[House,Mlondon[WIXBFH.O

Busch,].lV.@And[F.[R.[FieldDI{1988),TechnicallCostModeling,TheBlowMoldingMandbook, Hansr
Publishers,MewlYork.O

Chanaron,J.[{1995),[Constructeurs/fornisseurs:Specifitéseétldynamiqueld’evolutionldesfhodes
relationnels,Actes[dulGERPISA.O

CLEPAI[{2001),[CLEPA[ANNualReport,Brussels.]

EIU[1997),[European[Automotive[Components,[TheEconomisthtelligenceWnit.[]

Ernst&[YoungLP.[1998),Profile[0f(Tomorrow’s[Automotive[Supplier, Ernst&[YoungILP.O

German,1.[{(1998), lowVolumeManufacturingStrategiesforfhe[Automobiledhdustry:[AGloball@and
Emerging[EconomyPerspective,[DepartmentlofMaterials[Sciencel@andEngineering,Massachusetts

Institute0f(Technology.O

Gerwin,[D.[(1993), Manufacturing[Flexibility:[@[Strategic[perspective, ManagementScience, Vol.[390
No.4.O0

MESTRADOEMIENGENHARIAEGESTAODETECNOLOGIAE-INSTITUTOISUPERIORIT ECNICOE-UNIVERSIDADE(T ECNICADELISBOAL 1050



PRODUCTIONICOSTIMODELINGFORTHEAUTOMOTIVEINDUSTRY )
Hayton,[G.Mclntyre,[J.,[Bweet, [R.,McDonald,[R.,Noble,[C.,[$mith,[A.,[Roberts,[P.[1996), Finald
Report:[EnterpriseTraininglihfAustralia, [Office[0fT rainingland[Further[Education,Melbourne.(]

Harmon.,[SmithT.[A.,Martin[O.M., Kelly@D.d., Beaton[A.[E., MullisIlV.[3.,[Gonzalez[E.[J.0O0
Orpwood[G.[[1997),[PerformancelAssessmentihIEA’s[ThirdIhternationalMathematicsand[Sciencel
Study[TIMMS), [CenterforfhelStudyof(Testing,[Evaluation,[@ndEducationalPolicy,[Boston[College.O

Hashimoto, .[{1994),[Employment[Based(TraininglihlJapaneseFirmsihJapan@ndiheWnited
States,[Training[@andihe[Private[$ector:IhternationallComparisons,l.M.[@ILynch,Wniversitylof[Chicago
Press,[Chicago.[

ICEP[(2001),FactFile[onPortugal,fttp://www.portugal.org/investing/index.html.[]

Ingle,[$.[{1983),[Quality[Tircleslin[$ervicendustries:[Comprehensive[Guidelines{orncreased
Productivity@nd[Efficiency,Prentice-Hall, lUSA.O

INTELI[{1999),[TEC+MethodologyManual, INTELI.OI

INTELI{2000),[AIndastrialAutomoévellémPortugal.[AndliseléProspectiva, INTELI,2000.0

Lawrence,R.[Z.[And[Slaughter,¥.[[1993),Tradel@and.S.Wages[ihfhe1980s:Giant[SuckingFound
orfBmallHiccup?Brookings[PapersionEconomiclActivity:Microeconomics.O

McFetridge,D.[.[[1995),[Competitiveness:[ConceptsiandMeasures, IndustrylCanada, [Ontario]

McKinseyl&[Co.[1994),[ExcellencehAutomotive[Bupplier@QualityManagement,TheEconomist
Intelligencenit{[1997)3ThelAutomotivelndustry@tfheTurnoffhelCentury,[TheEconomistOd

Intelligencenit.O

Mendonga,[A.[1999),IhdustrialAutomovel.[A[CaminholdalConcentracdoGlobal,[EconomialPura,]

Pentacom[Comunicac¢éo,[$.A.00

Miller,[A.[J.[(1996), Implementing[Activity-BasedManagementlih[Daily[@perations,[JohnMiller &[]
Sons,hc.0

O’Connell,[P.[1.[{01999),[Adults[hTraining:[Anhternational[ComparisonBf[Continuing(Education@nd
Training,[OECD, Paris

OECDI{2000),MiteracylihithedhformationfAge.[Final[Reportdfihelnternational[Adultiteracy[Survey,
Paris,[DECDO

Oliver,1.[2000),ThelCostMManagement[Toolbox,[Amacom.]

Prais,[$.0].[(1995), [Productivity,[Education@andTraining: [AnIhternational [Perspective, [Cambridge
UniversityPress,[Cambridge.O

MESTRADOEMIENGENHARIAEGESTAODETECNOLOGIAE-INSTITUTOISUPERIORIT ECNICOE-UNIVERSIDADE(T ECNICADELISBOAL 1060



PRODUCTIONICOSTIMODELINGFORTHEAUTOMOTIVEINDUSTRY )
PricewaterhouseCoopers[{2000),[Automotive[SectorIhsightsEAnalysislandOpinions[onMerger@nd
Acquisition[Activity,[$ection[Two,PricewaterhouseCoopers.OJ
Rodrik,[D.[{1999),[emocracies[PayBetter(Wages,[QuarterlyJournal6flEconomics,[August.[]

Sleigh,[P.[[1991),ThelEuropeanfAutomotive[Componentshdustry,[EconomistintelligenceWnit(
SpeciallReport2107,[1991[Edition,T.ondon.

Swamidass, [P.[1998),TechnologyoniheFactoryFloorll:[TechnologyWse@ndTrainingihWSO
ManufacturingFirms,[TheMManufacturinghstitute,Washington,IDC.O

Vale,M.[A.,[[1999),[GeografialdalhdustrialAutomdévelmumContextolde[Globalizagédo.Imbricagcaol

Espacialldo[SistemalAutoEuropa,[Faculdadeldelletras[daWniversidadelde(lisboa.[

Veloso,F.,[Felizardo[J.[1998),[Challenges@andPerspectives(fortheDevelopmentofthePortuguesel]
Autopartsihdustry,[ProgramalPraxis(XXI,Mlisboa.(]

Veloso, F.,[Henry, [T.,[Roth,R.,[Clark,J.[([2000), Global($trategiesforfheDevelopmentofithe
PortugueselAutopartsihdustry, TAPMEI, Misbon.O

Veloso,[F.,[(2001), L ocalContentRequirements@ndhdustriallDevelopmentEconomic[Analysisand ]
CostModelingloflthefAutomotive [Supply[Chain,[Engineering[Bystems[Division,Massachusetts
Institute[of(Technology.

Womack,[J.,[Jones,D.,[Roos,D.[1991),[TheMMachineThatlChangediheWorld, NewlYork,NY,O

HarperPerennial.[]

MESTRADOEMIENGENHARIAEGESTAODETECNOLOGIAE-INSTITUTOISUPERIORIT ECNICOE-UNIVERSIDADE(T ECNICADELISBOAL 1070



