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Introduction 

ThesemiconductorindustrytypiHesthereversalinindustrialdominaｎｃｅｂｅ－ 
ｔｗｅｅｎＪａｐａｎａｎｄｔｈｅＵＳｉｎｔｈｅ1980,sandthere-reversalthatoccurredｉｎｔｈｅ1990,s・
Ｆｒｏｍｔｈｅｌ９７０,ｓｔｏｔｈｅ1980,s,Japan，stradesurpluswiththeUnitedStatesincreased 
conspicuouslyinmanyindustries,ｓｕｃｈａｓｔｈｅｓｔｅｅｌ,ｃｏｌｏｒＴＶ，automobilemanufhc-
turing,machinetoolandsemiconductorindustries,andthisresultedinmuchtrade 
fiPictionInthel990,s,however,ｔｈｅ`re-reversal，ofthisindustrialdominancebetween 

JapanandtheUSsuddenlybecamethefbcusofattentionltisdifTiculttoclaimthat 
suchare-reversalhasoccurredinthesteelormachinetoolindustryanditiseven 

doubtlillthatithasoccurredintheautomobileindustry,although,ｔｏｂｅｓｕｒｅ,theUS 

automanufacturinghasexperiencedanotablerquvenation、ＡｓｆａｒａｓｔｈｅｃｏｌｏｒＴＶ
ｉｎｄｕｓｔｒｙｉｓconcerned,Americanmanufacturershaveallbutdisappearedlncontrast， 
inthesemiconductorindustry，manyUScompanies，includinglntel，haveachieved 
excellentresults,whileJapanesecompaniesstruggleinthefaceofseverecompetition 
andapricedeclineinDRAMproductlines・Thesemiconductorindustry,therefbre，
mosttypifiesthisre-reversalinindustrialdominancebetweenJapanandtheUnited 
States・Thispaperwilldiscusstheactualcurrentstatusofthisre-reversaｌｂｅｔｗｅｅｎ
ＪａｐａｎａｎｄｔｈｅＵＳａｎｄｔｈｅｌｌａctorsthathavebroughtitabout． 

１．ＲｅｖｅｒｓａｌａｎｄｔｈｅｆａｃｔｏｒＳｂｅｈｉｎｄｉｔ 

（１）ProcessofreversalbetweenJapanandtheU.S・

ThedominatingpositionthatwasheldbyUSsemiconductorcompanies,which 
createdanddevelopedtheindustry，wasfirstthreatenedinthelatterhａｌｆｏｆｔｈｅ 
ｌ970,s、1,1975,theUnitedStatesaccountedfbr58％ofgloballCproduction・This

sharebegantosinkgradually,decreasingto50percentmtheearly1980,s,andto47 
percentinl984AstheEuropeanproductionsharealsodecrease,itwasJapanesethat 
threatenedthedominanceoftheUSindustry・Ｂｅｔｗｅｅｎｌ９７５ａｎｄｌ９８４,Japan,sshare

oflCproductionincreasedfiFoml9percentto36percent1・Ｔｈｅｐroductionshareof
semiconductormanufacturersbynationalityrevealedasimilartrend、Asshownin

FigureLtheshareoftheUScompaniescontinuedtodeclinewhilethatofJapanese 
manufacturerscontmuedtorisesincethemid-1970,s,fInallyreversingtheirsharesby 

themid-1980,s、Thistrendwasreflectedincompanyrankingsbytotalsales，where

Japanesecompaniesmonopolizedthetopthreepositions（Tablel1 
Itis,however,thereversalofmarketsharefbrMOSmemorycircuits,especially 
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`Re-reversarbetwce的Japanａ曲dtheU-S-intheSemiconductorlndustly

FigmelMarketShareofSemiconductorCompaniesbyCountry 
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TablelSemiconductorCompanyRankiｎｇｓｂｙＹｅａｒ 
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ＤＲＡＭ,thatwasmostconvincinginregardtothereversalbetweenJapanandUS 
industrialdominance、ＩｎｔｅｌｄｅｖｅｌｏｐｅｄｔｈｅｌＫＤＲＡＭｉｎｌ９７０ａnduntilthemid‐

1970,s,UScompanieswereunchallengedinthismarket、However，thesituation
changeddrasticallyafterJapanesesemiconductorcompanies，whichusedtoproduce 
primarilylCsfbrconsumerproducts,enteredthememorymarketfbrcomputers，Ａｓ 
ｉｓｗｅｌｌｋｎｏｗｎ,newproductgenerationsofDRAM,featuringhigherdegreesofinte-
gration,appeareverythreeyears、JapanesesemiconductorcompaniesbegantoiL
creasetheirmarketshareinl6KDRAMsurpassedtheirUSrivalsin64KDRAM， 
andfinaUyaccountedfbr90percentoftheglobalmarketin256KDRAMproduc‐ 
tionOntheotherhand,ｔｈｅＤＲＡＭｍａｒｋｅｔｓｈａｒｅｆｂｒＵＳｃｏｍｐａｎｉesdecreasedto 
arounｄ５０ｐｅｒｃｅｎｔｂｙｔｈｅｅｎｄｏｆｔｈｅｌ９７０，s,ａｎｄｔｏｌｅｓｓｔｈａｎｌＯｐｅｒｃｅｎｔｂｙｔｈｅｍｉｄ-
1980,swhenthe256KDRAMprevailed2・

ＴhereversalbetweenJapanandtheUSintheDRAMmarketwasparticularly 
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noteworthyfbrtworeasons・First,USsemiconductorcompanies，whichhaddevel-
opedbyfbcusingonlCsfbrmilitaryandindustrialapplications,rapidlylostmarket 

shareandwerealmostannihilatedinthememoryICmarket,oneofthemainprod-
uctsfbrsuchapplicationsTradefrictionbetweeｎＪａｐanandtheUnitedStatesinthe 
ICindustryoccurredasearlyasthelatteｒｈａｌｆｏｆｔｈｅｌ９７０,swhentheUnitedStates 

stillheldatradesurpluswithJapaninthisindustry・Itmusthavereflectedasense

ofcrisisonthepartofUSsemiconductorCompanies,withrespecttotherapidgrowth 
ofJapanesecompaniesproducingDRAM、

Second,thereversalofdominanceinthisindustrywasfblttobeaseriousmatter 

becauseDRAMusedtobeconsideredatechnologydriver・ＡｓＤＲＡＭｒｅｑｕｉｒｅｄｔｈｅ
ｍｏｓｔａｄｖａｎｃｅｄｍinuteprocessingtechnology，itwasbelievedthatcompanieswith 

technologicaladvantagesinthisareawereprerequisitefbrsemiconductortechnology 
asawholeJ・ThesenseofcrisistriggeredbythethreatthatJapanesesemiconductor
companieswouldtakeadominantpositioninanextensivelCproductlineprevailed 
amongpoliticalaswellasbusinesscirclesintheUnitedStatesandresultedinthe 

establishmentofSEMATIC（SemiconductorManufacturingTechnologylnstitute)4． 

（２）Factorsleadingtoreversal 

Whatwerethefactorsresultinginthereversalofindustrialdominanceinthe 

areaofDRAMproduction？Competitiveadvantagesintheproductionofmemory 
IC,includingＤＲＡＭ,stemliPomproficiencyintheuseofadvancedminuteprocess-
ingtechnologyratherthanthecapacitytodesignbreakthrough-typeproductsThe 
reversaloftheseparticularcharacteristicsregardingDRAMproductionwasthe 
resultofproductquality,cost-competitiveness,andcapitalinvestment，However,as 
willbediscussedinmoredetaillater，cost-competitivenessisafimctioｎｏｆｈow 

quicklyanewproductgenerationisembarkedupon,andqualitycontroLTherefbre， 
reversalshouldbeattributedtotwofactors,namely，qualitycontrolandcapitalin-
vestmenL 

Twomeasuresofproductqualityaredefbctratiosaftershipmentandyieldratios 
duringthemanuftucturingprocess・ＨewlettPackardreleaseddatainl980thatproved
thedifYerencebetweenJapanesesemiconductorcompaniesandtheirAmericancoun‐ 

terpartsintermsofdefectratiosaftershipment，ThecompanyevaluatedmemorylCs 
madebyJapanesecompaniesandUScompaniesfbrseveralyears,anddiscoveredthat 
lCshomJapanesecompaniesconsistentlydemonstratedlowerdefectratios、BestUS

companyhaddefectratiossiｘｔｉｍｅｓａｓｈｉｇｈａｓｔｈｅｂｅｓｔａｎｄｔｈｒｅｅｔｉｍｅｓａｓｈｉｇｈａｓｔｈｅ 
ｗｏｒｓｔＪａｐａｎｅｓｅｍａnufncturer・ＴｈｅｄｅｆｅｃｔｒａｔｉｏｏｆｔｈｅｗｏｒｓｔＵＳｃｏｍｐａｎｙｗａｓａｓ
ｍｕｃｈａｓｔｗｅｎｔｙｓｅｖｅｎｔｉｍｅｓａｓｈｉｇｈａｓｔｈａｔｏｆｔｈｅｂｅｓｔＪａｐａｎｅｓｅcompany・Later，
XeroxannouncedasimilarcomparisonresultbetweenJapaneseandUSsemiconduc-
torcompanies5・

DataalsoexistthatdemonstratedaconsiderabledifferencebetweenJapanese 
andUSsemiconductormanufacturersintermsofyieldratiosduringthemanufactur-
ingprocesses､FinanandLaMont（1985)showthat,atthefirststageof64KDRAM 
generation,theyieldratiointhedifYilsionprocessofUSsemiconductorcompanies 
was40percentwhilethatoftheJapanesecompanieswas5Zpercent・Similarly,yield
ratiosintheassemblyprocesｓｏｆＵＳｃｏｍｐａｎｉｅｓｗａｓ９０ｐｅｒｃｅｎｔｗｈｅｒeasthatofJapa-
nesecompanieswas95percent・Ｉｎｔｈｅｃａｓｅｏｆ２５６ＫＤＲＡＭ,whichrequiredprecise
processcontrolincludingcontrolofcleanrooms,thediHerencebetweenJapaneseand 
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`Re-revemsal,ｂｃｔｗｃｅｎＪａｐａｎａｎｄｔｈｃＵ.S・intheSemiconducto「Industry

UScompanieswidenedAtonepoint,theoverallyieldratiointhewholemanufac-

turingprocessfromdifTUsiontoassemblyofUScompanieswaｓｌ７ｐｅｒｃｅｎｔａｎｄｔｈａｔ 
ｏｆＪａｐａｎｅｓｅｃｏｍpanieswas54percent`． 

Thisdifferencebetweenyieldratioshadamarkedinfluenceoncompetitiveness 
incIudingcostadvantagesandprofitability・FinanandLaMont（1985）explainthat
althoughJapanesesemiconductorcompaniesspentmoreonmaterialandequipment， 
theywelCcompensatedbyhigheryieldratios,andthusgainedadvantagesovertheir 
UScompetitorsregardingcostperdefbct-freelCchipOfcourse,everymanufacturer 
canultimatelyimproveyieldratioswithtime、Ｔｈｉｓｉｓｋｎｏｗｎａｓｔｈｅｌｅａｍｉｎｇｃｕｒｖｅ
ａｎdclaimsthatproductioncostswillbereducedby30percentbecauseofimproved 
yieldratioswhenthecumulativeproductionvolumeisdoubledＴｈｅｃｒｕｘｏｆｔｈｅ 

ｍａｔｔｅｒｉｓｈｏｗｅａｒｌｙｓｅmiconductorcompaniescanrealizehighyieldratiosintheearly 
stagesofaproductgeneration，AcyclicalpatteminpriceofmemolyＩＣ，typically 
DRAM,isgeneratedbecausepricescanbemaintainedathigherlevelsinthebegin‐ 
ningstagebecauseofadiscrepancybetweensupplyanddemand，butfallsharply 
whensupplyrisesfbllowingincreasedcapitalinvestment・Ｔherefbre,semiconductor
companieswhichcanObtainprofitsbefbrepricesdeclinebecomethewinnersfbrthat 

generａｔｉｏｎｏｆＤＲＡＭ，USsemiconductorcompanies,whichlaggedbehindJapanese 
rivalｓｉｎｍａｓｓｐｒｏｄｕｃｔｉｏｎｏｆＺ５６ＫＤＲＡＭａｎｄinimprovementofyieldratios,were 
annihilatedmmemoryIC・Ｉｎｔｅｒ、sofcostcompetitiveness,appreciationoftheUS
dollaragainsttheyenduringtheReaganomicserａｗａｓａｎｏｔｈｅｒｂｕｒｄｅｎｆｂｒＵＳｓｅｍｉ‐ 
conductorcompanies 

HowdidthediffbrenceinqualitycontrolbetweenJapanesecompaniesandtheir 
US、counterpartscomeabout？Someresearchershaveattributedthｉｓｄifferenceto

thelocationofassemblyplants・Seekingalaborcostadvantage，USsemiconductor
companiesestablishedassemblyplantsinSoutheastAsia,butqualitycontrolproved 
insufYicient、Incontrast,Japanesesemiconductorcompanies,restrainedbytheprac‐
ticeoflongtermemployment,maintaineddomesticassemblyplantsandautomated 
theassemblyprocｅｓｓｉｎｏｒｄｅｒｔｏｃｏｐｅｗｉｔｈｔｈｅｓｔｅｅｐｒｉseinlaborcosts、Ｉｎｔｈｉｓｗａｙ，
differencesinthelocationofassemblyplantsissaidtohaveresultedindifTbrencesof 

qualityachievedbyJapaneseandUSmanufacturers7・However,thisexplanationdoes
notaccountfbrthedifTerenceinyieldratiosinthedifTUsionprocess， 

MorefUndamentally,difYerencesinqualitywereattributedtothedifYbrentextent 

towhichimportancewasattachedtomanagement,andespeciallyqualitycontrolon 
theshopfloor8・AhigherdegreeoflCintegrationrequiredstrictercontrolsover
manufacturingpmcessesandcleanrooms，greatermaterialandwaterpurity，ａｎｄ 
moremeticulousimprovementsinequipmentandproductionprocesses・Suchcharac‐
teristicsdifferentiatedJapanesesemiconductorcompaniesfiPomtheirUScounter-

parts、ThedisparitiesinqualitycontrolalsostemmedfromdifTerencesbetweenthe

englneersandtechnicians．’、Japan，engineersandtechniciansrcmainedwiththe

samecompaniesfbrlongerdurations,werebetteracquaintedwiththeirequipment， 
acquiredbroaderskills,mademorepersistentefTbrtstoimproveresults,andapplied 
stricterqualitycontrols、Furthermore，materialsandproductionequipmentwere
steadilyimprovedthroughcloseandlong-termtraderelationshipsbetweensemicon-
ductorcompaniesandmaterialsproducersaswellasequipmentmanufacturers・This

alsoledtodiffbrencesintheabilitytoachievequalitycontrolatshopfloor・These
characteristicswereobservedinvariousmanufacturingsectorｓａｓｗｅｌｌａｓｔｈｅｓｅｍｉ‐ 
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conductorindustry，、ThegeneralJapanesemanufacturingindustrycharacteristicof
attachingimportancetomanagementoftheproductionshopHoorandtoproduct 
qualityresultedintheiradvantaｇｅｓｉｎｍｅｍｏｒｙｌＣ,includingＤＲＡＭ・

Anothercriticalfactoraccountingfbrthedifferenceincompetitive､esswasthe 

capabilityfbrraisingfimdsfbrcapitalinvestmentandfbrＲ＆ＤIC・Asthedegreeof
ICintegrationincreasedandprecisionprocessingtechnologybecamemoreandmore 
advanced,sotheamountofinvestmentmproductionequipmentandcleanroomsrose 

drastically・Furthelmore,ｔｈｅｍｏｓｔadvancedmemorylCsproducednewgenerations
inthree-year-cycles,renderingexpensiveequipmentimmediatelyobsolete，Ｉｎａｄｄｉ‐ 
tion,theperiodic“siliconcycle，,isreHectedinthesemiconductormarketslumpand 
theaccompanyingsharpdeclineinprices・competitioninthesemiconductorindus‐
ｔｒｙｔｈｕｓｂｅｇａｎｔｏｔａｋｅｏｎａｓｐｅｃｔｓｏｆｍatch-upinvolvingscaleandstrengthUnder 
suchconditions,Japanesesemiconductorcompaniesmaintainedheavyinvestmentin 

plantandequipment、Figure2,whichcomparesinvestmentratios（ratioofinvest‐
ｍｅｎｔｉｎｐｌａｎｔａｎｄｅｑｕｉｐｍｅｎｔｉｎｔｈｅｃｕｒｒｅｎｔｙｅａｒｔｏａｍｏｕｎｔｏｆｓａｌｅｓｉｎｔｈｅｐrevious 
year）betweenJapaneseandUScompanies,revealsthatJapanesesemiconductor 
companieshadmuchhigherinvestmentratios片omthebeginningtothemid-1980,s，
aperiodinwhichthedisparityinDRＡＭｃｏｍｐetitivenessbetweenJapaneseandUS 
companiesbecameconspicuous、

ThedifTbrentinvestmentbehaviorstemmedmainlyfromthedisparitybetween 

capitalresources,ａｎｄwhich,ｉｎturn,wasattributedtothediffbrencebetweencorpo‐ 

ratestructuresofJapaneseandUSCompanies'１．Withcertainnotableexceptions， 
suchasMotorola，ＩＢＭａｎｄＡＴ＆Ｔ，mostUSsemiconductorcompaniesdeveloped 

fi･omventurecompaniesthatfbcusedtheiractivitiesonsemiconductorproducts、As

thesecompanieshadpoorcapabilitiesfbrexternalfinance,theyreliedheavilyupon 

internalfimds，TheirabilitytoinvestvigorouslywasrestrictedbecausetheirproHts 

declinedsharplｙｉｎｔｈｅｆａｃｅｏｆｔｈｅｒａｐｉｄｇｒｏｗｔｈｏｆＪａpanesesemiconductorcompa‐ 

nies,whichconcentratedonmemoryIC・Incontrast,Japanesesemiconductorcom-

Figure21nvestmentRatiosofJapaneseandUSSemiconductorCompanies 
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`Re-revcrsal，ｂｅｔｗｅｅｍＪａｐａｍａｎｄｔｈｅＵＳ・intheScmiconductorlhdustIy

paniesweregeneralelectronicsmanufacturergiants・Theyhadnotroubleraising
fimdsfrｏｍｂａｎｋｓａｎｄｉｔｗａｓｓａｉｄｔｈａｔｔｈｅｙｓｕｂsidizedinvestmentinsemiconductors 
throughprofitsfromotherdivisions'2． 

USsemiconductorcompanles,whichlaggedbehindinqualitycontrolandinvest-
mentinplantａｎｄequipment,werecompelledtowithdrawfiPomthememorybusiness・
WhiletherewerCfifteenUSDRAMmanufncturersinl974，ｂｙｌ９８６ｔｈｅｉｒｎｕｍｂｅｒ 
ｈａｄｄｅｃｌｉｎｅｄｔｏonlythree、Japanesesemiconductorcompanies，ｏｎｔｈｅｏｔｈｅｒｈａｎｄ，
actuaUyincreasedoverthatsameperiodfromsixtosevenI3，Ｉｔｃａｍｅａｓｑｕｉteashock 
whenIntel,thecompanythatdevelopedthelKＤＲＡＭ，announceditswithdrawal 

fromthebusinessinl985，ｌａｙｉｎｇｏｆＴ２,700employeesfbrtwoyearsandshutting 
downeightsemiconductorfactoriesI4・Ofcourse,aswillbediscussedlater,Intelthen
concentratedontheMPUbusiness,becomingtheleadingcompanyinthere-reversal 
betweenJapaneseandUSsemiconductormanufacturers・

ＴｈｅｇｏｖｅｒｎｍｅｎｔｓｏｆＪａｐａｎａｎｄｏｆｔｈｅＵnitedStatesreachedtheSemiconductor 

Agreementinl986（revisedinl991andabolishedinl996)．Thisagreementcon-
tainedtworatherextraordinaryfeatures，namely，pricecontrolsandaccesstothe 
Japanesemarket・Regardingthefbrmer,everyJapanesesemiconductorcompanywas
obligedtosubmitdocumentationrelatedtotheirlCproductionｃｏｓｔｓｔｏｔｈｅＵＳＤｅ‐ 
partmentofCommerce,baseduponwhichtheDepartmentdetermineda`fairprice, 
thatcouldbechargedbyeachJapanesesemiconductorcompany・Regardingaccess
totheJapanesemarket,theJapanesegovernmentencouragedJapanesecompaniesto 
importsemiconductorsandestablishedimportpromotionorganizationsinJapan'5． 
Ｈｏｗever,bythetimetheagreementwasreached,thecircumStanceswithinthesemi‐ 

conductorindustryhadalreadychangeddrastically・ＡｓＦｉｇｕｒｅ２ｓｈｏｗｓ,theinvest‐
mentbehaviorofJapanesesemiconductorcompaniesbecameextremelymoderate 
aroundthistime、Inthatsense，semiconductortradefrictionbetweenJapanand
UnitedStates,includingtheaglEement，wasaburdenfbrJapanesecompaniesthat 
constrainedmvestmentandbecameoneofthefnctorsbehindthere-reversalofdomi‐ 
nanceinthisindustryinthel99０，s． 

2．GRe-reversal,ｂｅｔｗｅｅｎＪａｐａｎ 
ａｎｄｔｈｅＵ.Ｓ･ａｎｄｉｔｓｃａｕｓａｌｆａｃｔｏｒ 

Whereasl980,swastheeraofreversalbetweenJapanandtheUnitedStates,ｔｈｅ 
1990,ｓｉｓｋｎｏｗｎａｓｔｈｅｅｒａｏｆｒｅ－ｒｅｖｅｒｓａＬＡsFigurelshows，thegapbetweenthe 
JapaneseandtheUSsharesinworldproductionwidenedfromthemid-1980,ｓｔｏｔｈｅ 

ｅｎｄｏｆｔｈａｔｄｅｃａｄｅＡｆｔｅｒｔｈａｔ，however，ｔｈｅｇａｐｂｅｇａｎｔｏｎａｒｒｏｗ，ａｎｄｂｙｌ９９３， 
re-reversalhadflnallyoccurred・Corporaterankings,ｓｈｏｗｎｉｎＴａｂｌｅｌ,filrtherreveal
therevitalizationthatoccurredamongUSsemiconductorcompanies・Intelmain-
tainednumberonepositionthroughoutthel990,s，ａｎｄＴＩａｎｄＭｏｔｏｒｏｌａｂｅｃａｍｅ 
ｎｕｍｂｅｒｓｔhreeandfbur,respectively,ｉｎｌ997． 

ThedifYbrencebetweencorporateprofitabilityclearlyrenectsthere-reversaL 
Figure3showsthattheｅａｍｉｎｇｓｒａｔｉｏｏｆＪａｐａｎｅｓｅａｎｄＵＳｓｅｍiconductorcompanies 
fbllowedalmｏｓｔｔｈｅｓａｍｅｐａｔｈｕｎｔｉｌｔｈｅｅｎｄｏｆｔｈｅ1980,s,ｂｕｔｔｈｅｎｔｈｅｇａｐwidened 
considerablyinthel99０，s・Inparticular,ＵＳｃｏｍｐａniesincreasedtheirprofltratesin
theearlyl990,swhiletheirJapaneserivalsexperiencedmajordefHcits・Japanese
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Figure3ProfitRatesofJapaneseandUSSemicomductorCompanies 
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sour℃e:DevelopmentBankofJapan（1996)． 

companieshadarecoveryintheirearningsaroundthemiddleofthel99０，s，but 

profitabilitydeterioratedagaininthelatterhalfofthel990,s,asaresultofthesharp 

pricedeclinｅｏｆｍｅｍｏｒｙ，especiallyＤＲＡＭ・Japanesecompaniesstruggledasa

result,asfiveleadingsemiconductorCompanies,NEC,Toshiba,Hitachi,FUjitsuand 

Mitsubishi,reducedtheirinvestmentinplantandequipmentfbrthreeconsecutive 

yearsfroml996tol998bypostponinginstallationofnewproductionlinesandcon-

structionofnewplantsl6、ThisdifYbrenceinprofitabuitymostcleanydemonstrates
there-reversalbetweenJapanandtheUnitedStatesinthesemiconductorindustry・

Whydidthisre-reversalcomeabout？Onesignificantfactoristhegapbetween 

thegrowthratesofthesemiconductormarketsinJapanandtheUnitedStates・

Figure4showsthatthegrowthrateoftheUSsemiconductormarketwashigherthan 

thatofJapanesemarketinthel990,ｓａｎｄｔｈａｔｔｈｅｓｉｚｅｏｆｔｈｅＵＳｍａｒｋｅｔｂｅganto 

exceedthatoftheJapanesemarketinl993・ThegrowthrateofJapanesemarket

becamenegativeafterl995，whereastheUSmarketremamedstable・Afterthatthe

gapbegantowiden・

Furthermore,itisnoteworthythatthesemiconductorindustryreliestoaconsid-

erableextentonthedomesticmarket・ＴｈｅJapanesesemiconductorindustry,ｉｎpar‐
ticular，dependsheavilyupondomesticdemaｎｄＡｓｃａｎｂｅｓｅｅｎｉｎＴａｂｌｅ２，the 

dependenceofJapaneseleadingsemiconductorcompames,otherthanMitsubishi,on 

thedomesticmarketreachedalmost60percent・clearly,ｔｈｅlowergrowthrateofthe

Japanesesemiconductormarketinfluencedthegrowthrateofproductionandthe 

profitabilityofJapanesecompanies． 

、Generalbusinessconditionsarethemostsignificantfactorcontribuｔｉｎｇｔｏｔｈｅ

ｇａｐｉｎｔｈｅｇｒｏｗｔｈｒａｔｅｓｂｅtｗｅｅｎｔｈｅJapaneseandUSsemiconductormarketsThe 

Americaneconomyhasmaintainedprosperousconditionssincethebegmningofthe 
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Figure4SizeofSemiconductorMarketbyRegion 
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Table2DistributionofMarketbyRegionfDrLeadingJapanese 
fmdUSSemicDnductorCompamies（1997） 

(Unit:％） 

ＮｏｒｔｈＡｍ Japan Ａｓｉａ Europa 

USCompanies 

lntel 

Texaslnstrument 

Motorola 

NationalSemiconductor 

MicronTechnology 

JapaneseCompanies 

NEC 

Toshiba 

Hitachi 

FUjitsu 
MitRu1bishi 

44.1 

55.0 

45.0 

43.0 

66.5 
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18.0 

19.0 

30.0 

130 

11.0 

11.0 

20.0 

6.0 

11.0 

13.0 

６．０ 

Source:生mjcoPldzJaorDamBook，1998.

1990's,whereastheJapaneseeconomyhascontinuedtostagnatesincethecollapseof 
theso-calledbubbleeconomy・Withoutdoubt,theperfbrmancesoftheJapaneseanｄ
ＵＳｅｃｏｎｏｍｉｅｓｈａｖｅｈａｄａｍａｊｏｒｅｆｆｂctuponthegrowthratesoftheirrespective 
semiconductormarkets， 

ＬｅｔｕｓｅｘａｍｉｎｅＪａｐａｎｅｓｅａｎｄＵ､Ssemiconductormarkettrendsfromthe 

demandside（Table３)．InNorthAmerica,infbrmation-relatedequipment（includ-
ingcomputers),whichaccountfbralargeproportionofthesemiconductormarket， 
experiencedremarkablegrowth,reachingashighasl80percentbetweentheyears 
l991tol997・Thecommunicationequipmentsegmentofthesemiconductormarket，
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Table３DistributionofMarketShareandGrowthRatewithin 

SemicDnductorIndustrybyProductATea 

NorthAmerica 

l9WDistribution 

ST而Tiiii5iiT￣ﾜ了
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235.2 

1837 
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126.8 

Ｚ478.1 
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l991Distribution 

両11三Ｐ二
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Automobile 

198.2 1000145,851 100.0 15,376 Sum 

Japan 

l991Distribution I997Distribution 
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11,869 
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3,978 
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32,097 

Consumer 

Inlb｢mation 

Communication 

lndustry 

Military＆Aerospace 
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Sum 100.0 

Source:並mjco"ｄＨａｏｒＤｍａＢｏｏｋ，ｅａｃｈyear．

thoughonlyaquarterofthesizeoftheinfbrmation-relatedsegment，ｇrew25-fbld 

duringthesameperio｡、ThisdegreeofmarketexpansionstemsfiPomvigorousinvest-

mentininfbrmationandcommunicationequipmentinthemidstofprosperouseco-

nomicconditions・TheUSmarketfbrautomotivesemiconductors,whichwasabit

smallerthaｎｔｈｅｏｎｅｉｎＪａｐａｎｉｎｔｈｅｅａｒｌｙｌ９９０，s,doubledinsizeandsurpassedthat 

oｆＪａｐａｎｉｎｌ９９７・ThelCmarketfbrconsumerproducts,whichusedtobeunderde-

velopedintheNorthAmerica，ａｎｄｗｈｉｃｈｉｓｆａｒｓｍａＵｅｒｔｈａｎｉｎＪａｐａｎ，morethan 
doubled 

lncontrast，Japanexperienｃｅｄａｒｅｍａｒｋａｂｌｅｓｌｕｍｐｉｎｄｅｍａｎｄｆｂｒconsumer 

productICs,atonetimethelargestmarketfbrsemiconductors・Thisisattributedto

theoverallslumpinthedomesticeconomy,theexpansionoffbreignproductio､,and 
thereductioninthenumberofpartsinstalledinconsumerproducts、Theseconsumer

producttrendscreateunhworableconditionsfbrJapanesesemiconductorcompanies， 

whichhavebeenpredominantinlCsfbrconsumerproducts、Ofcourse,themarket

fbrinfbrmation‐andcommunication-relatedequipmentlCsalsosawconsiderable 
growｔｈｉｎＪａｐａｎ・ＴｈｅmarketsizefbrinfbrmationequipｍｅｎｔＩＣｓ，ｉｎparticular，

surpassedthatfbrconsumerproducｔＩＣｓ・ＩｎｔｈｅＵＳ，however，ｔｈｅｓｉｚｅａｎｄｇｒｏｗｔｈ
ｒａｔｅｏｆｔｈｅｌＣｍａｒｋｅｔfbrinfbrmationandcommunicationpurposessurpassesthatof 

Japanbyaconsiderablemargin 

Letusnextconsiderthefnctorsbehindthere-reversalfromtheperspectiveof 

typesofICproducts,namely，MPUversusmemory・Ｉｔｉｓｏｆｔｅｎｐｏｉｎｔｅｄｏｕｔｔｈａｔｔｈｅ
ｇｒｏｗｔｈｏｆｔｈｅＭＰＵｍａｒｋｅｔ，ｗｉｔｈｔｈｅｒａｐｉｄｅｘｐａｎｓｉｏｎｏｆＰＣｍａｒｋｅｔｉｎｔｈｅｌ９９０，s， 

revitalizedtheUSsemiconductorindustry，ｗｈｉｃｈｉｓｖｅｒｙｃｏｍｐｅｔｉｔｉｖｅｉｎｔｈｅＭＰＵ 
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field、Japanesesemiconductorcompanies，whichconcentratedonmemorylC，sufL
feredunderadepressedmarketｆｂｒｍｅｍｏｒｙＩＣｓ,insteadThisisthensaidtohaveled 

tothere-reversalbetweenJapanandtheUnitedStatesinthesemiconductorindustry・
Thereality,however,issomewhatmorecomplex， 

Ｆｉgure5shows，intermsofshipmentsbysemiconductorcategory，thatuntil 
l9g5,ｔｈｅｇｒｏｗｔｈｒａｔｅｏｆＭＯＳｍｅｍｏｒｙｌＣ,includingＤＲＡＭ,wasmuchhigherthan 
thatofMOSmicrolQincludingMPUandMCU（microcontrolunit)．Itcleady 
revealsthecontrastbetweenthereductioninthememorymarketandtheexpansion 
ofthemicromarketafterl995･Althoughthiscontrastaccountsfbrthedifficulties 

experiencedbytheJapanesesemiconductorindustryinthelatterpartofthedecade， 
itfailstoexplainre-reversalthaｔｔｏokplaceinthefirsthalfofthel990,s・

ThemethodthatthisanalysisusestocontrasttheprosperousUSsemiconductor 
industrywiththedepressedindustrymJapanisalsotoosimple・ＡｓＦｉｇｕｒｅ６ｓｈｏｗｓ，
amongUScompanies,therateofprofittosalesofTexaslnstruments,NationalＳｅｍｉ‐ 
conductorandMicronTechnology,ｗｈｏｓｅｒａｔｉｏｏｆｍｅｍｏｒｙＩＣｔｏｔｏｔａｌｐｒｏductionis 
high,ｏｒｕｓｅｄｔｏｂｅｈｉｇｈ,revealedalmostthesametrendasJapanesecompaniesinthe 
l990,s・Incontrast,Intel,ＭｏｔｏｒｏｌａａｎｄＡＭＤ,whichemphasizedlogiclCs，recov-
eredprofitabilityrapidlyinthel990,s、Fromthestandpointofprofitability，this
situationdoesnotpointoutare-reversalbetweenJapaneseandUScompanies，ｂｕｔ 
rather,thedifTerencebetweenlogic-centeredandmemory-centeredproducers、

AlthoughthememoryICmarketgrewlargerthanthemicrolCmarketuntilthe 

mid-1990,s,theproHtabilityofbothJapaneseandUSmemory-centeredcompanies 
deterioratedThisismainlyattributｅｄｔｏｔｈｅｐｒｉｃｅｄｅｃｌｉｎｅｏｆｍｅｍｏｒｙＩＣｔhatre‐ 
sultedfromexcessivecompetitionandoversupply,ｍａｉｎｌｙｏｆＤＲＡＭ・Marketexpan-

Figure5SizeofSemicomductorMarketbyPrOducts 
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FHgure6ProfHtRatesofUSSemicDmductorCompaniesbyMainProduct 
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sioninthemid-1990,stemporarilyeliminatedoversupplyandretumedprofltability 
tothesecompanies，Itwasatransientsituation，however，ａｎｄashrinkageofthe 
memorymarketledtooversupplyagaininthelatterhａｌｆｏｆｔｈｅｌ９90,s、Ｆｏｒａｔｗｏ‐
yearperiodbeginninginl996,ｔｈｅｐｒｉｃｅｏｆＤＲＡＭｄｅｃｌｉｎｅｄｔｏｏｎｅｔｅｎth,resultingin 
thedeteriorationofbusinessfbrmemory-centeredCompanies'7． 

ThereweretworeasonsfbrtheoversｕｐｐｌｙｏｆＤＲＡＭ・Ｏｎｅｗａｓｔｈａｔ,unlikeUS

semiconductorcompanies，noneoftheJapanesememorymanufacturerswithdrew 
fmmDRAMproduction,evenduringthefrequent``siliconcycles.,,Ｔｈｅｏｔｈｅｒｒｅａｓｏｎ 
ｗａｓｔｈｅｅｎｔｒｙｏｆＫｏｒeansemiconductorcompanies，includingSamsungNotably， 
Koreansemiconductorcompaniesinvestedaggressivelyinplantandequipment,while 
JapanesecompaniescurbedtheirinvestmentbecauseoftheSemiconductorAgree-
mentbetweenJapanandtheUnitedStatesitselZandthecircumstancesthatledtoit 
i、thefirstplaca

ltisalsoinaccuratetoclaimthatUSsemiconductorcompanieshavestrong 

advantagesinthｅｐｒｏｄｕｃｔｉｏｎｏｆＭＰＵｓＡｓＴａｂｌｅ４ｓｈｏｗｓ,onlylntelaccountsfbran 
overwhelmingMPUmarketshare,evenamongUScompanies、Intel,smonopolistic
positionderivesfrｏｍｔｈｅｆｎｃｔｔｈａｔｉｔｓＭＰＵｓａｒｅｔｈｅｄｅｆｎｃｔｏｓｔａｎｄａｒｄｉｎｌＢＭｃｏｍ‐ 

patiblePCs、ThisexclusivitystemsnotonlyfromlntersadvantageousR＆Dcapabili‐
tiesbutalsoitsstrategyregardingintellectualpropertyrightsI8、ＩｎｔｅｒｍｓｏｆＭＰＵｓ,it
isnotasituationofre-reversalbetweenJapanandtheUnitedStates，butrathera 

situationwhereIntelisclearlyawinner・

Ａｎｄnotleastsignificantisthedifferencebetweencorporatestrategies,namely， 
thechoicesconcerningproductorientationandlCproductlinesthatdeterminedthe 
profitabilityofsemiconductorCompanies・ManyUSscmiconductorcompanieshavc
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Table4CompHmyRankingbylCProducts（1997） 
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r１ 

ｕ 

Ｄｈｍｎ５ 

Source:比mjco"dlJaorDqtaBook，1998.

specializedinspecifIclCproductlines・ＴｈｅsuccessofIntelisatypicalcaseAn‐
otherexampleisTexaslnstruments,whichabandonedthegeneralbusinesssectorto 
specializeindigitalsignalprocessors（DSP),achievingaremarkablerecoveryinits 
rateofprofitaftersufTeringdiffIcultiesuntilthemid‐1990,s・Duringrapidtechno‐
logicaldevelopment，Concentrationuponspecificproductlinescreatescompetitive 
advantages． 

3．ConclusionsandProspects 

Thesituationinthesemiconductorindustryinthel990'sisbestviewednotas 

re-reversalbetweenJapanandtheUnitedStatesbutasacontrastbetweentheprosper-
ityofcompanies,includinglntelandMotorola,whichproducemainlymicroorlogic 
ＩＣ,andthedeteriorationofbusinessfbrcompaniesthatdependlargelyonmemory 
lC・Similarly，thereisthecontrastbetweencompaniesthatspecializeinspecific
productlinesandthosethatseektodiversifytheirlCbusiness,suchastheleading 
Japanesesemiconductorcompanies,orTexaslnstrumentsbefbreitabandonedbroad 
productlines、

Currentstrategiesfbcusonreducingtherelianceonmemoryandselectingnew 
fieldsactivity・Regardingtheselectionofnewfields，mostUScompaniesalready
concentrate,orareplanningtoconcentrateonspecificproductlineswheretheyen]oy 
competitiveadvantages・LeadingJapanesecompaniesaredividedintotwogroups・
Onegroup,ｍａｄｅｕｐｏｆｃｏｍｐａｎｌｅｓｓｕｃｈａｓＮＥＣ，willmaintaindiversifiedproduct 
linesincludingDRAMwhileothercompaniessuchasFUjitsuandMitsubishiintend 
toconcentrateonnew,promismgproducts、

Oneofthepromisingproductswhichwillhelptoreducetherelianceonmemory 
issystemLSLThisistheintegrationofvariousICfimctions,suchasmicrocontrol-

1er,memory,imageprocessor,intoasinglechiPSystemLSIisprOjectedtoseerapid 
growth,sinceitisexpectedthatitwillbeappliedinawidevarietyofproducts:digital 
consumerappliancesincludingdigitaltelevisions，personalcomputersandperipher-
als,digitalcameras,nextgenerationinfbrmationnetworkmgequipment,andvarious 
householdappliances・ItispossiblethatJapanesesemiconductorcompanieswilllead
thesystemLSIsector，sincetheyhavemaintainedbroadlClines，includingmicro 
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controllersandmemory,theyoperatethemostadvancedprecisionprocessingtech-
nology,ａｎｄhaveaccumulatedadvancedtechnologyinconsumerelectronicsequip‐ 
ment，includingimageprocessing，Actually，atthepresentstage，Japanesesemi‐ 
conductorcompaniesprecederivalsutilizingtheirownadvantagesmentionedabove'9． 
InthefbrthcomingeraofsystemLSI,semiconductorcompanieswithbroa｡,compre-
hensivetechnologymayhaveanadvantage，aslntelorMicronTechnology，which 
specializedinaparticularproductarea,ｄｉｄｉｎｔｈｅ1990,s・

ItistooearlytoprOjectthatJapanesecompanieswillbetheonlywinnersinthe 
systemLSIbusiness，Ｆｉｒｓｔｏｆａｌｌ，variousJapanesesemiconductorcompanieswith 
similarlevelsoftechnologicallymightexpandthesystemLSIbusiness,creatingHerce 

pricecompetition，andproducingthesamelow-profit，rapidgrowthsituationthat 
befblltheDRAMbusiness・Secondly,someUSsemiconductorcompanieshaveenor-

mousadvantagesinfieldscomprisethebroadtechnologyofsystemLSI、Examples
includeMPUsfbrthePC,ａｎareawherelntelhasmonopolypower,andDSPs,where 

UScompanies，includingTexasInstrument，accountfbr90percentoftheworld 
marketshareInaddition,variousUSventurecompanies,ownoriginaldesigntech‐ 

nologyfbrsystemLSLForthesereaSons,JapaneseandUSsemiconductorcompanies 
maydevelopvariouskindsofalliancestoexploitthegrowingsystemLSIbusiness， 

whichrequiresbroadtechnologicalresourcesandhugeinvestmentsinplantand 

equipment・

Inthesemiconductorindustryofthefilture,itmaynotbeproductivetorigidly 

classifyandcontrastcompaniesas``Japanese,,ｏｒ“ＵＳ.，，Ofcourse,thisauthordoes 

notinsistthatdifYbrencesincorporatestrategyororganizationbetweenJapaneseand 

UScompanieswilldisappear,butrather,thatitmaybenonsensetocomparecompeti‐ 

tivenessbetweenthesecompaniesonthebasisofnationalorigin． 
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