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PREFACE

ThisdissertationcollectsmylatestresearchesintothetheoryofVertical

Integration・Verticalintegrationisdefinedtobeamerger（orevenacollu－

Sivecontractwiihouimerger）betweenabuyerandasellerofanintermediate

PrOduct．Generallyspeaking，firms’activitiesaretotransformintermediate

PrOductsinto afinalproduct andsomefirms’finalproduct maybe anin－

termediateproductforotherfirmsexcepttheproductsthat arepurchased

finallybytheconsumers・Inthissense，theproblemofverticalintegrationis

aquestionthatmostofthefirmsmayencounter．Morespecifically，eaChfirm

Willfacethequestionwhetherornotthecompanyshouldmakein－housepro－

ductionofitsinputorchoosetobuyitontheopenmarketfortheproduction

Ofitsownoutput・Oneformofthisin－houseproductionisaverticalintegra－

tion；anytWOVerticallyrelatedcompaniesTadownstreamandanupstream

firmmaybehaveasaslnglecompanyandseekthejointprofitmaximization．

Fbrexample，adownstreamermaybenefitfrombuylngOut，OrOtherwisecon－

trbllinganupstreamerbyabindingcontract，insofarasitprovestobeless

COStlythanestablishingnewplant．Thenthequestionariseswhetherornot

theoutcomeofthisbehaviorinfactbenefitsthefirmitself，andmoreim－
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POrtantlyifitmaynotharmtheconsumer．Thistwo－foldquestionattracted

manyresearcherswhichinturnproducedvariousapproaches．Oneapproach

StreSSeS tranSaCtion costsinvolvedinnegotiating contracts amongfirms at

di鮎rentverticallevels・2　Wecannotneglecttheimpactofhumannature

anduncertaintyuponthetransactioncosts・However，Wedonotgofurther

tothis argument・3Instead，Wefocusonlyonthedirectissuesofvertical

integrationtoanswerthefbrementionedtwo－fbldquestion．

Thisdissertationisorganizedasfollows．Chapterlsurveystheanalysis

Ofverticalintegration andtherelated controversyontheeffect ofvertical

integrationontheconsumerwelfare．Ifindthattheresultsofthisquestion

havemuchto do with the assumptions about the technology and market

StruCtureS Ofeach downstreamandupstreamindustry．Namely，aPOSitive

resultonconsumerwelfareisderivedfromacombinationoftheassumptions

OfproductiontechnologyoffiⅩedproportionstypewhichdoesnotallowany

SubstitutionbetweenlnPutSandmarketstructuresassumptionofsuccessive

2ThetransactioncostapproachisemphasizedbyWilliamson，01iverE．HThemodern

COrPOration：Origins，eVOlution，attributes，”JournalqfEconomic Liieraiure，19，No．4

Decernl）er1981，1537768．

3Detailedsurveyandbibliographyonthisissueandotherrelatedverticalintegration

literature are availablein apaper by Perry，M．K・，“VerticalIntegration，”in：Richard

Schmalensee and Rober Willig ed．，Handbook qfIndusiria10Tyanizaiion，1989North
H011and．
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01igopoliesinbothadownstreamandanupstreamindustry・Ontheother

hand，anegativeefFectisderivedfromthecombinationofthevariablepropor－

tionstechnologyandthemarketstructuresofanupstreammonopolistanda

competitiveoroligopolisticdownstreamindustry．Chapterlgeneralizesthe

modeltoidentifywhichfbrcesaremoreimportanttodeterminetheneteffect

ofverticalintegrationonthefinalgoodprlCe・IobtainedasurprlSlngreSult

thatnoneoftheseassumptionsisresponsiblefbrthewelfareresultbutwhat

appearstomatteristhehorizontalmergereffectwhichcreepsinthemodel．

Thisresultisrecentlyreferredtoinmanymodelsofverticalintegration・4

Chapter2pondersthewelfaree茸ect ofverticalintegrationonthepro－

ducer’sside．Thisquestionisrootedinmyeconomicintuition．Ifitisgood

fortheconsumerasIhaveprovedinthepreviouschapter，thereisnoreason

fortheanti－mOnOPOlyauthoritytodisallowtheactionoftheverticalintegra－

tion．Therefore，ifthisisalsogoodfortheproduceraswell，thenmostofthe

firmwouldalreadyhaveverticallyintegratedandtheentireeconomywould

COnSistofoneglganticfirm．Buttherealworldisfarfromit．Sothereshould

beatleastsomeforcesagainstsuchmovements・Iexploredthisproblemof

4For example，See ChangquiWu，SiralegicAspecis qfOligopolisiicl々rlicalIniegra－

lion，North－IIolland，1992andStephenMartin，AdvancedIndusirialEconomics，Blackwell，

1993．
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howtoidentifytheforcesinthesameframeworkandfoundthattheanswer

WaSin the nurhber offirmsin both upstream and downstreamindustries．

Inotherwords，hereagainthehorizontaleffectplayedanimportantrolein

decidingtheoutcomeofverticalintegration．However，Iconsideredonlythe

incentivefbrintegrationinthelevelofindustryl．e．，Icomparedinchapter2

thetotalprofitsofanindustrybek）reandafterverticalintegrationwithout

askingifthefirst－Palrintegrationisprofitable．

No storyendswithout starting．Somebodyhasto takethefirst action

Ofintegrationinorderto start theprocess．Atthe sametime，this action

needs to gurantee agreater profit atleast forthefirmtaking the action・

Ifthefirst－Palrintegrationisprovedtobeprofitable，thesecond question

is whether thereis anincentivefor the second－Palr，thirdLPalr and so on

tointegratevertically．Finallywewillaskwhatis theequilibriummarket

StruCture．These are the main theme of chapter3．We explained every

POSSible outcome due to verticalintegration onlyln termS Ofthe nurriber

Ofupstream and downstreamfirms and obtained nu血ber of quite robust

PrOPOSitions．

Wefoundthatverticalintegrationyieldapositiveproducer，swelfarein

Verylimited situations．This result approximates the realworld situation
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quitewell．Thenwhatistheidealmarketstructuresfortheindustry？When

WeCOnSiderthis questionwecomeup withtheJapanesebusinesspractice

OfKeireisu．TheKeireisusystemisverysimilartothesystemofvertical

integrationinthateachkeireisucompanyworksfortheparentcompanyas

ifitweresacrificingitsowninterestforsomegreatercauseofthekeireisu

familyasawhole．Howeversuchsystemisdifferentfromthestrictvertical

integrationsinceeachindividualfirmisanindependententity．Sowemaynot

beabletoanalyzethisKeireisuprobleminthesameframework．Probably

neededis amodellingframeworkwhichismoreappropriatetoexplainthe

PrOblem．Beforefindingsuchamodel，however，Studyingacaseortwoof

typICalkeireisumaybewarranted．Forthisend，IchooseToyota’scaseand

itshistoricalanalysisistobeincludedinthefinalchapter．
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Abstract

Thispaperlinvestigatestheproblemofhowtheeffectofverticalintegration

uponthefinalproductpriceisrelatedtotheproductionand／orthemarket

StruCtureS．Some ambiguous results ofthe previous models are shown to

invoIvethecompoundeffect ofverticalandhorizontalmerger．Ourmodel

COnSiderspurelyverticalintegrationandshowsthatthe（Lerner）indexof

monopolyremainsunafhctedbeforeandaftermerger・Verticalintegration

isshownaccordinglytoyieldanunambiguousdecreaseinthefinalproduct

PrlCe－anincreaseinconsumerwelfare．Andalsodiscussedareimplications

for antitrustlaws．

1ThischapterisbasedonthepaperbyAbiru（1988）
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1．1　Introduction

Thetheoryofverticalintegrationcanbedividedintotwomainstreamsin

termsoftheassumptionsemployedandthewelfareimplicationsderived・2

0neisthestreaminitiatedbyⅥhrren－Boulton［1974］which，allowingfor

substitutionbetweenlnPutS，Showsbycomputersimulationthattheintegra－

tionofamonopolisticlnPutSuPPlierandaperftctlycompetitivefinalgood

producerwillresultinanincreaseinthefinalproductprice（welfareloss）・

MallelaandNahatal1980］improvetheanalysisinthesamehamework，and

showatthefullyanalyticallevelthatamergerofthissortmayyieldade－

creaseinthefinalproductprlCeWhentheelasticityofsubstitutionisless

thanone；Otherwise，itresultsinanincrease．Romthisresult alone，how－

ever，WeCannOtdeducemanyrelevantpolicylmPlicationssincethemodels

donotconsidermarketstructures，SuChasoligopolies，WhichareemplrlCally

morelikely．

TheotherapproachrepresentedbyGreenhit－OhtalforbrevityGO，1976，

1979］takes marketimperfectioninto account，and advances thepowerful

policylmPlicationthatmergerorcollusionbetweenanlnPutSuPPlieranda

2concerningtheprofitabilityofverticalintegration，SeeVernonandGrahaml1971］and

Mallela－Nahatal1980，theorem4，p・1022］・
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finalgoodproducerbringsaboutlowerprlCeS，greaterOutPutandsales，and

greaterprofitstoamergedorcolludingfirm（welfaregaintobothproducers

andconsumers）．Thisapproach，however，iscriticizedinthattheassump－

tionsGOemployedaretoorestrictive・3Theyassumeaproductionfunction

WithfiⅩedinput proportions，Which eliminates anypossibility ofsubstitu－

tionbetweeninputs・（Theopposingstreamassumesconventionalvariable

PrOPOrtionsproductionfunctions・）

Doesitfollowthereforethat thesedistinctivelydifferent set ofassump－

tions areindeed responsible fbr the mutually opposlng reSults ofthe two

COntraStingmodels？Whichoneofthetwoconflictingassumptions，1．e．，the

marketstructureassumptionorthetechnology－Choiceassumption，1SCruCial

indeterminlngthedirectionofchangeinthefinalproductprice？Andwhich

ismorerelevantinformulatingpolicylmPlications？

Thepurposeofthispaperistoanswertheseandotherrelatedquestions．

Bysodoing，Wefo1lowtheWarren－Boultonmodelastoproductiontechno1－

0gyanddemandconditions，but analyzetheWarren－Boulton caseinmore

generalmarketstructuresinlinewithGO．Similarworkhasbeenpresented

byWatersonl1982］，Whoanalyzestheeffectofverticalintegrationbetween

3seeIIaringandKasermanl1978］．
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anlnPutmOnOpOlist andanoligopolist byuslngaC．E．S．productionfunc－

tion，andshowsbycomputersimulationthatthefinalproductprlCedeclines

aslongastheelasticityofsubstitutionisfairlylow；Otherwiseitoftenrises・

Itmayseemfromthisresultthatthewelfareeffectofverticalintegration

depends onthesubstitutionparameter．Thisis not the case，however．In

fact，under certain particular assumptions we can show that regardless of

the elasticity ofsubstitution or the market structureunder consideration，

theeffectofverticalintegrationistodecreasetheprlCeOfthefinalproduct．

ThereasonforthedichotomybetweenthisandWaterson’sresultcanbe

foundintheinterpretationofverticalintegration．Watersontakesveriicalto

meanineffectbothhorizonialandveriical．Whatheanalyzesisacompound

effect ofverticaland horizontalintegration．Itis generally accepted that

thehorizontalmergerincreasestheprlCeOfafinalgood・4Itfollowsthat

Waterson’sresultisnotdependentonthedegreeofsubstitutionbutrather

on horizonialefFects．

4seee．g．，GreenhutandOhta［1976］．
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Ourmodelmayberelatedtoandcontrastedwiththeexistingliterature

asshowninTableI．Theyareclassifiedintermsofunderlyingassumptionsre－

gardingmarketstructures，PrOductiontechnologleS，demandconditionsand

welfareimplications．TableIshowsononehandthatourmodelisnotsu掛

Cientlygeneralintermsofthedemandconditions，butthedemandconditions

SeemnOttOPlayadecisiveroleindeterminlngthewelfareimplications・On

theotherhand，OurmOdelisquitegeneralintermsofbothtechnologyand

marketstructureassumptionsandthesetwoassumptionsappeartobemore

crucialfor t，he welfareresults than are the demand conditions．

Ourfindingsconcernlngthepureeffectsof“vertical”integrationwillbe

PreSentedin thefollowlng manner・In the next section，We Willset brth

thebasicframework・SectionIIIestablishestworelatedpropositions（inthe

formoflemmaandtheorem）toproveourcase．Thefinalsectionwillpresent

SOmePOlicylmPlications
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1．2　The Basic fYamework：Price BeforeIn－

tegration

Asnotedintheintroduction，WhilethemodelpresentedbyWarren－Boulton

assumesproductiontechnologywhichappearsquitegeneral）theirassump－

tionsregardingmarketstructureareratherrestrictive・Inthissection？WeWill

constructanalternativemodelofverticalintegration，1・e・，aCaSeOfsuccesT

siveCournotoligopolies，Onthebasisoffinalmarketdemandwithconstant

demandelasticityandaC．E．S．productionfunction・

Considermidenticaldownstreamfirmsandnidenticalupstreamfirms．

Assumethateachdownstreamfirmproducesthefinalgoodunderconditions

ofconstantelasticityofsubstitutionandconstantreturnstoscale・Thus：

∬壱＝y［∂A仁）／J＋（1－∂）密穴）／守／（“），五＝1，…m　（1．1）

wherexiistheithdownstreamfirm7soutput，0・（＞0）theelasti。Cityofsub－

stitution，Y（＞0）thee凪ciencyparameterand6（1＞6＞0）thedistributive

parameter・InputAiissuppliedtotheithdownstreamfirmbynupstream

firmsatthemarketprlCeOf鳥andisproducedwithconstantmarglnalcost

8



Ma・5TheotherlnPut BiissuppliedinthecompetitivemarketataglVen

prlCe昂．

Eachdownstreamfirmis assumedtobehaveas acompetitivebuyerof

lnPutS，andtherefbreconsiderslnPutPrlCeStObeglVenaSittriestominimize

thecostofproduction，鳥Ai＋昂Bi，SubjecttoEq・（1．1）．Thefirstorder

COnditionsforcostminimizationaccordinglyare：

，壱＝1，2，…m （1・2）

SolvingEqs・（1・1）and（1・2）forAiandBireadilyyieldseachdownstream

firm，s costfunction：

Cタ＝捌汁即五＝妄（∂甥一雄1ザ軒早1－J）勘，五＝1，2，…m（1・3）

Wherethesuperscript Hbn denotes比beforeintegrationH・

5Theassumptionofconstantmarglnalcostisnotneededforourresultstohold・

9



Thefinalmarketdemandisassumedtobeofconstantelasticity：

▲＼■＝〃㍗ （1・4）

WhereZ＞0，17＞1and鳥istheunitprlCeOfthe五malproductX．Inequ1－

1ibriumthemarketdemandequalstheaggregatesupplyxibymdownstream

Oligopolists‥

＿＼一二±＿
壱＝1

（1・5）

SinceeachCournotdownstreamfirmconsidersitsrivals’supplyasfixed，the

firstorderprofitmaximizationconditions subject to（1．3），（1．4）and（1．5）

yieldthereactionfunctions：

鳥一叢鳥＝C畑＝1727…m
（1・6）

wherecbstandforthemarginal（andaverage）costofproducingxi．Since

（1．6）appliesequallytoalli，itfollowsthatX＝∑芸1Xi＝mXi．Therefore

Eq・（1・6）becomes：

′守一÷ト

10
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wherecb，fromEq．（1．3），isgivenby：6

cb＝妄（∂芳川1－∂）廿里1－J） （1・8）

Thus，theproductprlCeisclearlyseentodependupon，amOngOtherparam－

eters，theinputprlCe鳥．Beforeverticalmerger，thisinputprlCeisglVentO

themdownstreamfirmsinthemarketinwhichnupstreamfirmscompete

withoneanotheras Cournot oligopolists．Theinput prlCe，WhileglVentO

thedownstreamfirms，itselfdependsupontheCournotbehavioroftheup－

streamsellers．EachupstreamCournot oligopolist willsellinputs so as to

maximizeprofit・Thefirst order conditionsforprofit maximizationinthe

Cournotupstreammarketrequlre：

叫一志）＝吼 （1・9）

where吼StandsforthemarglnalcostofproduclngA，nforthenumberof

upstreamCournot oligopolists7andEfortheelasticityofderiveddemand

forA，Whichmustbegreaterthanunitysinceweassumepositivemarglnal

6ThereisaJypographicerrorinEq・（1・6）ofWatersonl1982，P・132］；thecorrectexpres－

sionforcbisglVenbyourEq．（1．8）．
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cost・TheelasticityEisfurtherspecifiableas：7

且＝たαり＋（1－たα）J，0≦ゐα≦1 （1・10）

WherekaistheshareofthecostofAinthetotalcostofproducingX・（The

Parameter kaisnot aconstant；it canbeshowntobeaunlquefunctionof

鳥：ka＝（1＋（（1－6）／6）q（鳥／昂）q‾1）－1．seee．g．watersonl1982］．）

TheproductprlCebeforemergeristhusunlquelydeterminedbysolving

equations（1・7），（1・8），（1・9）and（1・10）for鳥・ThisPu，henceforth，wi11be

referredtoasl霊，SuPerSCript“b”standingfor“beforemerger”．

1．3　TheⅥ毎lhreE鮎ctsofVbrticalIntegra－

tion

1．3．l Priceafterverticalintegration

Beforeweproceedtoexaminetheimpactsofverticalintegration，WeStreSS

thatourbasicmodelisfullygeneralassetoutabove：itcontainseachofthe

7waterson［1980］provesthatthisk）rInulalIIicks，1963］，derivedunderconditionsof

Per砧ctcompetition，alsoholdsinthecaseofoligopoly．
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PreViousmodelsasaspecialcase．Whenthenumberofupstreamfirmsfalls

toone（n＝1），themodelbecomesidenticalwithWaterson’sl1982］・When

theelasticityofsubstitutionisequaltozero（0－＝0），thismodelapproximates

theGOmodel［1979］．8Further，ifthenumberofupstreamfirmsisoneand

thenumberofdownstreamfirmstendstoinfinity（n＝1andm→∞），Our

modelreducestothemodelsofWarren－Boulton［1974］andMallela－Nahata

l1980］．However，WedonotintendtogeneralizethemodelfortIleSakeof

generality；insteadweprovideapossibleframeworktosettlethecontroversy

about the efFect ofverticalintegration onthefinalproduct prlCe．In this

COnteXt，theinterpretationof”vertical”integrationplaysthecrucialrole．

Thecostfunctionofadownstreamfirmaftermergerwithanupstream

firmisobtaineddirectlybyreplacing鳥WithMainEq・（1・3）：

鍔＝妄（∂礪一雄1一∂）甘J）1′（1－J）勘，壱＝1，2，…〃（1・11）

Wherethesuperscript“a”denotes“afterintegration”andp“numberoffirms

ParticipatinglnVerticalintegration”．Takingthesameproceduresabove，We

80urmodelwithJ＝OisnotexactlythesameasGO，ssinceGO［1979］assumesthe

demandfunctionwhichislessrestrictivethanourconstantelasticitydemand．

13



Obtaineachintegratedfirm7sreactionfunctionaftermerger：

可卜志）＝Cα＝妄（∂冊叫－∂）解）1′（1－J）（1・12）

WherePgandcastandrespectivelyforthefinalprlCeandthemarglnalcost

OfproduclngX afterintegration．This glVeS，1ngeneral，thefinalproduct

PrlCeWheneachfirmattemptstointegrateverticallywithadownstreamor

upstreamfirm．Moreover，thiscanreadilybecomparedwiththetreatment

Of“vertical”integrationinthepreviousmodels・（TheanalysisbyWaterson

l1982］，forexample，1imiteditselftothecaseinwhichFL＝1intheabove

equation・However，thisineffectinvoIvesthecompoundeffectofverticaland

horizontalintegrationbecausemdownstreamfirmsinitiallyassumedtoexist

horizoniallybeforeintegrationarerequiredtobemergedintooneandonly

Onefirmafterveriicalintegration．Sinceweareinterestedonlyintheeffect

Ofverticalintegrationbyitself，anyhorizontaleffecthastobeeliminated・）

One way to pursue the pure theorylS Simply to consider the case of

FL＝m＝n．Whenm≠n，theverticalmergercouldinvolvemusicalchairs

andresultanteliminationorhorizontaltake－0VerOfsomeslowfirmswhichfail

tointegratevertically．Avoidingsuchcomplication，WeWillinitiallyconsider

14



thespecialcasewithm＝n，tObefollowedbyamoregeneralcasewhere

m≠托．

1．3．2　Thepureef艶ctofcompleteverticalintegration：

Thecasep＝m＝n

Wearenowinpositiontoproveourfundamentalpropositionsetforthatthe

outsetasweconsiderthecaseFL＝m＝n．InitiallythefollowlngCOnditions

arederivedfromEqs・（1・7）and（1・12）：

鴬－Cb　＿賢一Cα　1

／碧　　　Jてこ．■　　／′′／

（1・13）

WheretheleftendandmiddlepartofEq・（1・13）representstheso－Called

Lernerindexofmonopoly，beforeintegrationandafterintegration，reSPeC－

tively．Sincebothareequall／FL17WeSeethattheLernerindexofmonopoly

isleftunchangedbyverticalintegration．ThisprovesthefollowlngLEMMA．

Lemma．SupposethatmhomogeneousCoumo目方rmsinthedownstreamin－

dustLyareゐcedb，marketdemandwithconstantelasticitY T71entheLemer

indexofmonopolyremains unchangedifthesedoⅥⅦβtream£rmsintegrate

15



OneTt0－0neVerticalb，Withhomogeneousupstream月rms．

Our fundamentalpropositionis nowimmediately derivable from this

Lemma and the followlng Observation．A comparison ofthefinalprod－

uctprlCeS beforeand afterintegrationisreducedtothecomparisonofthe

marginalcosts throughEqs・（1・8）and（1・12），Which comparisonin turn

dependsonthatof鳥and耽．Namely，

Pg≦Pf，ifandonlyif吼≦鳥 （1・14）

WhichwillbetrueifandonlyifnE＞1fromEq・（1・9）・Sincen≧1andE

isrequiredtobegreaterthanunityunderapositivemarglnalcost，itfollows

thatPg＜鴬，thusestablishingthefollowlngTHEOREM．

Theorem．Supposethat the doⅥⅦStreamindustJylS Characterized bythe

COnStantelasticltyofsubstitutioninproductionbesidestheconditionsofthe

Lemma．Tnen theeHbct ofverticalintqgration ofdoⅥⅦStream£rms扇th

upstreamjirmsistolowertheBnalproductprlCe．

ItgoeswithoutsaylngthatthereductioninthefinalgoodprlCeduetoa

Verticalmergercausesanincreaseintheequilibriumquantityaccordingto

16



thedemandfunctionasshowninEq・（1・4）・

1．3・3　Thepureeffbctsofpartialverticalintegration：

Thecasep≦m＜n

Aswenoted above，nOt allfirms caneffect one－t0－0neVerticalintegration

Whenm≠n．Nevertheless，WenOtethatinsofarasthedownstreamfirms

arefewerinnumberthantheupstreamfirms，theLernerindexofmonopoly

remainsunalteredbeforeandaftercompleteverticalmerger，beingglVenby

l／mりViaEq・（1．7）andl／Fn7ViaEq．（1．12），WhereFL＝m．9Thus，because

marglnalcostafterverticalintegrationcanbeshowntobestrictlylower，the

WelfareefFectofverticalintegrationremainsstrictlypositive，andmoreover

dominatesthenegativehorizontalefFects，ifany，Ofliquidatedupstreamfirms．

Ourlemma does not apply，however，tO the caseinwhichthe smaller

nuInber FL Offirmsisintheupstreamindustry，thatis，FL＝n＜m．The

Lernerindex ofmonopoly after complete verticalmergeris clearly higher

thanbeforesincel／mr7＜1／n77insofarasn＜m．Itisworthyofnotehere

thatourpropositionnolongerholdsinthiscasen＜mduetotheunavoidable

9IncontrasttoⅥねtersonl1982，SeCtionIII］，WeaSSumethat，aftermerger，theintegrated

firmsdonottradewithnonintegratedfirms．
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horizontaleffectthatarisesevenunderconditionsofpartialintegration，that

lS）〃＜m＜m・10

Let us consideracaseinwhichatleast onefirmremains unintegrated

ineachoftheverticallyrelatedindustriesandkeepsbehavlngaSaCournot

SuCCeSSive oligopolist so that p＜m＜n．Thisis the case considered，

althoughnot definitively，by GO［1979］・Weconsiderthe GO results，and

moreover go beyond them by relaxing their assumption ofJ＝0・（Our

demandfunctionismorerestrictivethanGO’S，however・）

AttheupstreamstageFlnPutOligopolistsareeliminatedfromthemar－

ket because oftheverticalintegration．Therefore，（n－IL）nonintegrated

upstreamfirmsnowsupplytheinputtothe（m－FL）nonintegrateddown－

StreamOligopolists・Theoptimizationconditionsforthe（n－IL）upstream

nonintegratedfirmsarethenglVen：

／守一
（和一〃）且

＝．1Jリ （1・15）

WhereだStandsforlnPut PrlCeforthenonintegratedfirms．Immediately

10Quirmbachl1986A，1986B］alsoreferstopartialintegration．IIowever，Quirmbach，S

Partialintegrationisnotexactlythesameasours．Inourmodelitisnotpossible，after

merger，for the upstream monopolist to selltheinput to theindependent downstream

COmPetitorsasweassumedabove．

18



fromthecomparisonofthisequationandEq・（1・9），WeSeethattheinput

PrlCefor nonintegrated downstreamfirmsis not equalto theprlCe before

integrationaslongasFL＞0・Moreprecisely，dependingupontheparameter

Value，符≧鳥orだ＜鳥・

Thefirst－Orderprofit－maXmizationconditionsfortheseFLintegratedfirms

だ一是だ＝Cα，よ＝172，…〃　　（1・16）

Theoptimizationconditionsfortheremaining（m－FL）nonintegratedfirms

aresubjecttoEq・（1・6）overj＝FL＋1，…m，tOObtain：

鷲一是だ＝C，J＝打17＋2っ‥・m
几

（1・17）

Wherecnstandsformarglnalcostofthenonintegratedfirms．Notecnisnow

distinguishedfromcbinEq．（1．6）asseenbelow：

cm＝（∂Jだ1‾J＋（1－∂）甥‾J）1／（1‾J） （1・18）

Aggregating Eqs（1・16）and（1．17），reSPeCtively，0Veri＝1，…FL andj＝

19



FL＋1，．．．m，thenyields：

and

〃だ一琵鷲＝〃Cα

（m－〃）だ－
（m－〝）∬j

り一＼’

鷲＝（m－〝）cm

（1・19）

（1・20）

Thesetwoequationsprovide，reSPeCtively，theaggregateinputsoftheFln－

tegratedand（m－FL）nonintegratedfirms・Sincemarketequilibriumrequires

X＝FLXi＋（m－FL）xj，addingEq・（1・19）toEq・（1・20）anddividingboth

sidesbymyields：11

車一志巨一三（cm－Cα） （1．21）

11Thenonintegratedfirmsmaynotbeabletosurvivedu占totheirinabilitytocover

the average costs．In order to cover the costs，thefinalmarket prlCe muSt eXCeed the

nonintegratedfirms’marginalcost；Pg＞cn・ThisconditioncanbewrittenviaEq・（1・8），

Eq・（1・15），Eq・（1．12）andEq・（1・20）as：WhenO＜q＜1，

ド／十一T
（
1－

（和一〃）且

AndwhenJ＞1，

∂Jだ‾♂
［（
1－

（和一〃）β

）1㌦（ト訂十（ト仰［1－（1－訂半0

）1‾グー（ト志）1十1－∂軒［ト（ト去）1‾半0
Asu用・Cient conditionfbrtheseinequalities toholdisgivenby／〃7＜（n－FL）E・Partial

integrationwillbefeasibleinthiscase・Otherwise，l・e・，WhenPF＜cn，nOnintegratedfirms

havenochoicebuttakepartintheverticalintegration．
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Thusthemarglnalcostaftermergerisexpressedastheweightedaverageof

marglnalcostsforbothintegratedandnonintegratedfirms・Thelefthand

sidesofEq・（1・7）andEq・（1・21）arethesameform，SOWehaveonlyto

comparetherighthandsidesoftheseequationstoprovethetheorem・The

righthandsideofEq．（1．21）CanbeshowntobestrictlylessthanthatofEq・

（1．7）OrcbwhenJ＝0・ThesamerelationholdsgenerallyevenwhencT＞O

insofarasbothmandEaresu用＿Cientlylarge，OrOneOfl／nE，1／（n－FL）E

nearlyzero・12Thisconditions，however，1SPutOnlytofacilitatetheanalytical

proof・Infactwehavealsorunacomputersimulationwithm7n，FL7670・and

13，aSParameterS．Weobtainedtheresultthattheaboverelationholdseven

when both n and E are as small as n＝2and E＝1．5．Provided these

conditionsareacceptable，Wefinallyhave：

JJ十一十巨－ （1・22）

NotethatEq・（1・21）givesthefinalgoodpricewhenonlyFLfirmsintegrate

verticallywhile theremainlngfirms behaveindependently as before・The

LernerindicesbeforeandaftermergerinthelightofEqs・（1・7）and（1・21）

12Detailsoftheproofcanbeobtainedfromtheauthoruponrequest・
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arebothseentobel／m77（LEMMA）．ItthenfollowsfromEqs・（1・7）and

（1・22）thatthefinalmarketpricesafterverticalintegrationarestrictlylower

thanthosebeforemerger（THEOREM）・

1．4　Policyimplications

Throughoutthediscussionofthispaper，Wehavegeneralizedselectedmod－

elsofverticalintegrationwhichhaveappearedsince1970sinanattemptto

answer the question whether the e鮎ct ofverticalintegrationon thefinal

PrOduct priceis sensitivetothedegreeofsubstitutionand／Orthemarket

StruCtureS aS SuggeStedin the controversy．Remarkably the resultis not

Whathasbeenbelieved：GreenhutandOhta’sconclusiononwelfaremaybe

extendedtocovernoionlycasesinvolvingmoderatesubstitutionlWaterson

1982］buialsothecasesfarbeyond．Wealsoshowthatpreviousverticalinte－

grationmodelsinvolvebothverticale仔ectsandhorizontale庁ects．However7

thesetwoe鮎ctsareoffsettingeachother；e・g・，SeeMallela－Nahatal1980］・

The propositions provedin this paper are worth repeating because of

therobustnessoftheirimplicationsforantitrustregulation．UnderCournot

assumptionswithconstantelasticityoffinalproductdemandandasmaller
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nurhberoffirmsinthedownstreamindustry：

（i）TheLernerindexofmonopolyremainsunafFectedbypurelyvertical

integration；

（ii）Verticalintegrationdecreasesthepriceofthefinalproduct．

Antitrustauthoritieshaveledthebattleagainstconglomeratetakeovers

On grOunds that verticalintegration would actually（or even potentially，

Priorto1973）reducecompetition，reStrict output andraisethefinalout－

putprlCeS・13　0urtheoremsshow，however，thattheseviewsarenot quite

Valid．Itistrue，aSWenOtedabove，thatantitrust authorities’assumptions

holdforthecaseofhorizontalintegration・Therefore，WePrOPOSethat an－

tit，ruSt，authorit，iesshouldfirstmakeacleardistinctionbet，Ween㍑verticalH and

“horizontal”integration，andthenfocustheirattentiononwaystoeliminate

the㍑horizontal乃effect．

13seee．g．，Spengler［1950，P．347］andMallelaandNahatal1980，P．1024］．
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Abstract

Thepaperlshowsthatinapureverticalmergerthereisnoprofitincentive

tointegrate．ThemodelconsidersnidenticalCournotupstreamoligopolists

andmidenticaldownstreamCournotoligopolists．Theproductionfunction

for thefinalproductis that ofC．E．S．with constant returns to scale，and

thedemandfunctionisofconstantelasticityform．Whenm＝n andeach

upstreamfirmmergeswitheachdownstream丘rm（apureverticalmerger），

thereisnoprofitincentive・Whenm＜n，andmin（m，n）firmsvertically

integrate，thenalsothereisnoprofitincentive．However，Whenm＞n，and

min（m，n）firmsintegrate，therealwaysexists aprofitincentiveifmerger

resultinanincreaseintheprlCe．However，Whenmergerresultsinadecrease

inprlCetheremayormaynotbeanincentivetointegratedependingonthe

COStanddemandparametersandthenumberoffirmsbeforemergerineach

industry．TheanalysIS，therefore，SuggeStSthatifprofitistheincentivefor

merger，aPureVerticalmergershouldnottakeplace・

1ThischapterisrewrittenusingthepapersbyAbiru（1987A，1987Band1991）
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2．1　Introduction

Ineconomicliterature，0VeraSPanOfmorethantwenty－fiveyears，thetopIC

Ofverticalintegrationhas beenanalysedinconsiderabledetail・Twoquite

recentpapersbyQuirmbach（1986A，1986B）andonebyLee（1987）andan－

OtherbyAbiru（1988）indicatethereiscontinuinginterestinthetopic・Itis

WellknownintheliteraturethatanlnPutmOnOPOlisthasnoprofitincentive

tointegrateinadownstreamindustrywhenlnPutSareuSedinfiⅩedpropor－

tiontoproduceafinalgood．Spengler’S（1950）analysisforthiscasecon－

Cludedthatverticalintegrationisneutral；thatis，thepre－andpost一merger

PrlCe，OutPut，and profits areidentical．However，a PaPer by Vernon and

Graham（1971），Whichledthewaytofutureanalyses，Clearlydemonstrated

thatifinputsareusedinvariableproportion，thereisalwaysaprofitincen，

tivetointegrateforward．Astreamofanalysesthatfollowedconcentrated

Onanalyzlngtheanticompetitivee仔ectsofverticalintegrationbycomparlng

thepre－andpost－mergerPrlCeSOffinalproduct andevaluatingthewelfare

changes・2

2seeforexample，Schmalensee（1973），Hay（1973），Warren－Boulton（1974），Greenhut
andOhta（1976，1979），Ma11elaandNahata（1980），Westfield（1981），Waterson（1982），and
Lee（1987）・
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Thepurposeofthispaperistoreconsiderthequestionofprofitincentive

inthecaseof“pure”verticalintegration．Weusethetermpurebecausethe

Prlmaryfocusofouranalysisistoisolatetheverticaleffectsofmerger．In

existinganalysesofverticalmerger，bothverticalandhorizontalefkctsare

intertwinedbecausethewayverticalmergeris treatedinvoIves bothhori－

ZOntaland verticalefFects．Sincetheprevailing usageofthetermvertical

includesbothverticalandhorizontale鮎cts，theadjectivepureseemstobe

moreappropriateinordertodistinguishourusageofthetermverticalfrom

theexistingone．

Ifthe horizontaleffects ofmerger are eliminated and only the vertical

effectsareconsidered，theanalysisthatfollowsshowsasurprlSlngandcoun－

terintuitiveresult・Itisshownthatthereisnoincentivetointegrateverti－

Callyexceptinthecaseofsuccessivemonopolists．Inotherwords，theonly

Situationwherepureverticalintegrationoffersaprofitincentiveiswhenpre一

merger market structures ofbothinput andfinalproducts are monopoly．

Ⅰnothersituations，horizontalefFectsmusiaccompanyverticaleffectsfora

PrOfitincentivetoexist．

Beforewedevelopthebasicframeworkofouranalysis，itisappropriate

to discuss brie月＿y the reasons for this perverse result．In the analysis by
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Vtrnon and Graham，1n Order to show that aprofitincentive exists，itis

assumedthatverticalintegrationbytheinputmonopolistresultsinmonop－

01izationofadownstreamindustry．Itmustbestressedthatmonopolization

ofafinalproductindustrylnVOlveshorizontale鮎cts・Similarly，theanalysis

ofverticalcontrolbyMallelaandNahata（1980，Theorem4，P・1022）also

includeshorizontaleffects．Strictlyspeaking，aPureVerticalmergershould

notinvoIveanyhorizontalefFectsbecausemonopolizationofadownstream

industrylSnOtneCeSSaryfbrpureverticalmerger・Inotherwords？aPure

verticalmergershouldleaveunchangedthemarket structureofthedownT

streamindustry．Vernon and Graham’s analysis can stillbe appliedin a

pureverticalintegrationsituationwhenverticalmergertakesplacebetween

anlnPutmOnOPOlistandamonopolistproduclngafinalproduct・Infact）in

thecaseofsuccessivemonopolists，PrOfitincentivetomergeexistsevenwhen

theproductionfunctionforthefinalproductisoneoffiⅩedproportion・

Thefocusofouranalysisistoexplorethequestionofprofitincentivein

thecaseofsuccessiveoligopolies．SectionIIdevelopsthebasicframeworkfor

analysIS．ThemodelconsidersmidenticalCournotdownstreamoligopolists

andnidenticalCournotupstreamoligopolists・Theproductionfunctionfor

thefinalproductisthatofCES，andthedemandfunctionisoftheconstant
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elasticityform・ThesespecifiCationshavebecomequitestandardandhave

beenemployedinseveralpreviousanalyses．SectionIIIconsidersthecaseof

pureverticalmerger，m＝nbyallowlngeaChdownstreamfirmtomergewith

eachupstreamfirmsothatthereis nohorizontaleffect accompanylngthe

verticalmerger・Themainresult，Showlngthatthereisnoprofitincentive71S

provedasTheoreml・Thecasem＜nandm＞nareanalyzednext・Inboth

ofthesecases，Verticalmergeraccompanies horizontaleffects・Ithas been

provedthatwhenm＜nthereisagalnnOPrOfitincentive，andtheresult

isstatedasTheorem2．Theanalysisofcasem＞n，Whichgeneralizesthe

previousanalyses，Clearlydemonstratesthatwhenm＞n≧2theincrease

inpost－mergerPrlCeissu臨cientforprofitincentivetoexist・Thisresultis

statedasTheorem3．However，WhenmergerresultsinadecreaseinprlCe，

profitincentivemayormaynot exist dependingontheparametervalues・

This surprlSlngreSult contraststoearlierresultswhereithasbeenshown

（MallelaandNahata（1980），Theorem4）that n＝1andverticalmerger

leadstocompletemonopolizationofthefinalgoodindustry，thentheprofit

incentive exists，regardless ofthe direction ofprlCe Changes after merger・

ConclusionsummarizestheimportantimplicationsoftheanalysIS・
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2．2　Analyticaln・ameWOrk

Althoughweusedthesamespecificationsforproductionanddemandfunc一

七ions asemployedbyWarren－Boulton（1974），MallelaandNahata（1980），

andWaterson（1982），OurmOdelisdifferentandconsidersoligopoliesinboth

lnPut andproduct marketsallowlngVerticalintegrationbetweenlnPutand

PrOductmarketoligopolists．

Consider nidenticalupstream Cournot oligopolists producinglnPut A

Whichis being used withinput B to produce thefinalproduct X．The

PrOductionfunctionofthefinalproductXisintheformofconstantelasticity

ofsubstitution and constant，returnS tO SCale．

方＝y［∂A‾β＋（1－∂）β‾牛… （2・1）

Where theelasticityofsubstitution，0－＝1／（1＋p）7g＞0，Y＞0，and

O＜6＜1・TheinputAisproducedwithconstantmarglnalcost，Ma，inthe

relevant range．Itisfurtherassumedthat thereisno demandforAother

thanthederiveddemand，arlSlngaSanlnPutforproduclngthefinalproduct

X．TheotherlnPut，B，issuppliedcompetitivelyatconstantprlCe，昂．
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Thefinalproduct Xis produced by midenticaldownstream Cournot

oligopolists．ThemarketdemandforXisoftheconstantelasticityform，

・＼’ニ／／㍗ （2・2）

WhereZ＞0，m17＞1andPuistheunitprlCeOfX．Sincebothupstreamand

downstreamfirmsareCournotoligopolists，theconjecturalvariationiszero，

and theprlCe，鳥is theunit prlCeOfA and鳥is determinedbyequating

marginalrevenuewithmarglnalcostintherespectivemarkets．

Theprofits，7Ta，Oftheupstreamindustrycanbewrittenas7Ta＝鳥A一

脆A Theprofit－maXimlZlngPrlCe，鳥，beforemergerisglVenby：

鳥＝
／Jノ∴lJリ

71g－1
（2・3）

WhereEistheelasticityofderiveddemandforlnPutAandisglVenby

且＝
可り＋e）＋緑（り－可

り＋e－たα（り－J）
（2．4）

WhereeistheelasticityofsupplyofinputBandkaistheshareofthecost

OfAinthetotalcostofproducingX．SinceBisassumedtobeavailableat
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aninfinitelyelasticsupply，Puttinge→∞inequation（2・4）willyield

且＝埴α＋J（1－ゐα） （2・5）

Notethat O≦ka≦1implies o・≦E≦T70r17≦E≦0・depending on

WhetherJ≦170r77≦crandthatwheneverO＜ka＜1，E＝17＝Jifand

Onlyif17＝0・・

Thetotalcost，Cx，OfproduclngXis

C。＝鳥A＋昂β （2・6）

Thefirst－Order conditions ofcost minimization for X subject to equation

（2・1）yield

β

互
（1－∂）鳥

0■

Usingequations（2・6）and（2・7）andnotingthatka＝欝weget

去＝1＋（宇）J（訂1

35

（2・7）

（2・8）



Solvingfor吉from（2・5），Weget

－＝－＝1＋豊実
l　　′／－打

方α　且－J

Equatingtheright－handsidesofequations（2・8）and（2・9），Weget

且一打 ＝（宇）グ（訂1

（2・9）

（2・10）

Now the expressionfor鳥，thepre一mergerindustryprlCefbrlnPut A，is

obtained by solving for Efromequation（2・3）and then substituting the

resultforEin（2・10）‥

（叩－1）鳥一叩吼＋ 岸）J（訂1 hJ（鳥－〟α）一見］＝0（2・11）

2．2．1　Pre－and Post－MergerProfit

Thetotalpre－mergerPrOfitsofCournotoligopolistsinanupstreamindustry

can be written as

Ⅲα＝朋一吼A＝捌（ト苦）＝詔等（2・12）
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Thepre－mergerPrOfitsofdownstreamfirmscanbewrittenbycomputingthe

Pre－mergerPrlCeandcost；thepre－mergerPrlCeOffinalproductXisglVen

by

鳥＝
川J／．lJ（㌦

川′／－1
（2．13）

WhereMCTisthemarginalcost（＝aVerageCOSt）ofproducingXandcanbe

written as3

〟G＝y‾1匿だ‾J＋（1－∂）甥‾J］1／（1‾グ） （2・14）

Nowthepre一mergertOtalprofits，rIx，Ofadownstreamindustrycanbeob－

tainedby

島　Zだ‾り
lL＝ノーてr∫－．U仁、．＼■＝二⊥＝二二⊥

m77　　　mγ7

（2・15）

Tbtalpre－mergerPrOfitsofupstreamanddownstreamindustriescanbewrit－

ten as4

Hα＋恥＝諾＋望mr7 （2・16）

3Forderivation，SeeMallelaandNahata（1980）．

4Notethatinallpreviousanalysesmarketstructureofthedownstreamindustrywas

assumedtobecompetitiveandthereforeⅡ訂＝0．Verticalintegrationleadstocomplete

竺OnOPOlizationofdownstreamindustryandtherebreinvoIveshorizontaleffects，therefore
II。＜Hcandthereisalwaysaprofitincentivetointegrate．
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Similarly，thepost－mergerprlCe，Px，Canbewrittenas

P、t、＝

whereMCx canbewrittenas

71日7

川′／－1

．1／仁上． （2・17）

取＝y‾1匿鳩‾J＋（1－∂）J君‾J］1／（トJ）　　（2，18）

Thepost－mergertOtalprofits，IIa”Ofmergedfirmsindownstreamindustry

areglVenby

ll．′、＝JJ′．．＼’－．lJ仁い＼■＝
干′、て　干：．‾り

mT7　　　mり
（2・19）

2．2・2　Comparisonofpre－andpost一mergerPrOfits

Wefirst considerthecasewhenm＝nandeachupstreamfirmintegrates

Verticallywithadownstreamfirm．Sincethenumberoffirmsinbothdown－

Streamandupstreamindustriesarethesame，eaChupstreamfirmcaninte－

grateforwardandafterintegrationtherearem（＝n）integratedfirms・This

CaSerePreSentSaPureVerticalmergerbecausetherearenohorizontaleffects

associatedwithverticalintegration．Wewillconsiderthecasewhenm≠n
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later．Withoutlossofgenerality，WeaSSumeY＝Z＝1．

Pureverticalmergeroffersnoprofitincentiveif

Ⅲ∬くⅢα＋Ⅲ∬

11、′・－lt＜ロリ

oralternatively，

SubstitutingforIL，IIx，Il。fromeqns・（2・19），（2・15）and（2・12）andnoting

m＝n，Weget

P、l・．1▼

一一堅く慧m77　　　mり
（2・20）

一一1＜孟宗
P、い1▼

／て′・．＼r

SubstitutingfbrXand万fromeqn．（2．2）andforPchomeqn・（2．13）and

notingthat
鳥A

．lJイ1．．＼■
＝ka，Weget

且
且
＋l＜

椚
り

l

一
生
豆

（ 771り

77叩
（2・21）

Usingeqns・（2・13），（2・14），（2・17）and（2・18）simultaneouslyonLHSandeqn・
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（2・9）forkainRHS，Weget

∂J鳩‾J＋（1－坪照‾J

∂J蔦一打＋（1－軒昂‾J

三二ユ
1－J

＜1＋
＝り－1

‘け7・77

申ご一丁／汀

車上tJ二1汀

Notethattheaboveinequalitycontains鳥onLHSand鳥cannotbesolved

forexplicitly（seeeqn・11）；therefore，thisinequalitycannotbeusedforan－

alyticalproofs・However，followingMallelaandNahata（1980），WeOVerCOme

thisproblembyrewritingitasfollows：

DividingboththenumeratoranddenominatoronLHSby6gだ‾q and

usingeqns・（2・3）and（2・10），Weget

∈竺一三
m且－1＼1‾J

）1‾J＋崇）芯＜1＋

1＝エ

mり－1月一打

771g 川だJ／一打
（2・22）

ProvlngtheaboveinequalityforallvaluesofE，Eas avariabletherange

Ofwhichis determinedby therangeof77andJ，1S equlValent to provlng

that pureverticalintegrationoffersnoprofitincentive．Thisis sobecause

EisunlquelydeterminedforanyglVen6，g，77，昂，mand弧．Thus，ifthe

aboveinequalityholdsforallvaluesofE，itholdsforaparticularvalueof

Eappearingin（2・22）・Thespiritofthisargumentwillbeadheredtoinall
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theproofsthatfollowinthepaper．

2．3　Main Results

Asstatedearlier，inthissectionweprovethemainresultofthepaper．The

basicresults are stated as theorems．

Theoreml・lfeachofnupstreamCoumotoligopolistsverticalb，int瑠rate

W封滋ead ofm doⅥⅦβfreaJH Cournot oムgopoJ最550班at a允訂ht瑠rafioJi

therearen verticalb，integTated£ImS，then therelsnoproBtincentivehr

Ⅵ汀GcaJ最瑠ratjoJiifγも≧2，0＜り＜∞　andO＜J≦2．

Proof：Weprovethetheoreminfourparts‥（i）0くり＜1，（ii）r7＞1and

O＜J＜1，（iii）r7＞1andJ＝1，and（iv）17＞1andl＜0－≦2．

2．3・l CaseO＜17＜1

It must be noted that theindustry prlCe elasticity need not be greater

than one．In fact，emPlrlCalestimates ofelasticity that can be classified

asoligopoliesseemtosuggestthatforalargenumberofindustriesthethe

elasticities values areless thanone．However，atindustryequilibriumm77

must exceed one．
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Theproofforthiscaseisratherstraightforward．Observefromeqn．（2．20）

thatthenecessaryconditionforprofitincentiveisthat昆＞Il訂（because

Ila＞0）・Since取＜MCximpliesthatPx＜島and屯＝聖二and

IIx＝誓，itisobviousthatif叩く1，thenIIx＜IIx・Thus，thenecessary

COnditionforprofitincentiveisthatT7muSteXCeedone．Notethatthisresult

istrueregardlessofthevalueofo－．

Q．E．D．

2・3・2　Case77＞1andO＜g＜1

TheproofissomewIlatCumbersomeandlengthy．Inordertoconservespace，

Onlytheoutlinetotheproofisprovided．Thedetailedversionoftheproof

Canbeobtainedbywritingtheauthor．

Inequality（2．22）canberewrittenasfollows：

川り一一1JT－け

川／ご　り－け 卜
且一打

り‾‾J

MultiplyingbothsidesbythesecondtermonRHSwithoutanexponent，We
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get

1－
且一打

り‾J
711．丘■

mり－1丘■－J

川∫　′／一一′丁

）

1＼ト‾汀

日1t

］
＜

且一J

り‾J （1－（

m且＿1＼1‾J

）1‾J）

叩‾J

1－（丁

（2．24）

m且

Usingbinomialinequality（1＋x）α≧1＋αXand（1＋x）α＜1＋αXaCCOrding

asα≧1andα＜1andwithalgebraicmanlPulations，theinequalityreduces

toprovlng

可ト（慧主）トJ］／mり－1

（1－且）＋岬一項慧ユ）1‾J二mり－Ⅳ
（2・25）

Notingthatform≧2theRHS＞1，itisenoughtoprovethatLHS＜1which

requires（aftersomealgebraicmanipulations）proving

2月－J

2月－1

Usingbinomialinequalityagaln，theprooffollows．
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2．3．3　CasecT＝1andり＞1

ItiswellknownthatwhenJ＝1，theCESproductionfunctionreducesto

Cobb－Douglasand

芽＝Aαββ （2・27）

Thepre－andpost－mergermarglnalcostfunctionscanbeeasilyderivedas

（seeFerguson，1975，PP・163－165）

．1〃二．＝月．

．lJ仁′、＝Jl

（2・28）

（2・29）

Substitutingforka＝αandPx（eqn．17），and鳥（eqn・13），MCT（eqn・2・28），

万雷x（eqn．2．29）in（2．21），thereisnoprofitincentiveif

（景）α…＜1＋
α（mり－1）

m且

Substitutingfor鳥from（2・3）andnotingm＝n，Weget

α恒1）ノ1．α（mり－1）
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＜1＋
m且
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Takinglogarithmsonbothsidesandusingr拓くln（1＋x）＜x，（31）

reducestoprovlng

α（り－1）／望篭岩上

mg－1二1＋望実話吏

whichonsimplificationreducesto

り－1ノ　　m丘■－1

mり－1二m丘■＋α（mり－1）
（2・32）

Wheno－＝1andka＝αfromeqn・（2・5）mE＝m77α＋m（1－α）・Substituting

forEineqn・（2・32）andrearrangingthetermseqn・（2・32）reducesto

α（mり－1柚－1）≦mり（m－1）［α（り－1）＋1］　　（2・33）

Or，itisenoughtoprove

α（mり－1）（り－1）≦mりα（m－1）（り－1）

Whichreducestoprovlng‥

2mり≦m2り＋1
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whichis truebecausem≧2．

2．3．4　CasecT＞1and17＞1

Q．E．D．

Wenow considerthe situationwhenJ＞1．It shouldbenotedfromeqn．

（2・5）thatwhenJ＞1，thenE≧77andE＜17aCCOrdingtoJ≧77ando．＜17・

Wefirstconsiderl＜J≦2andshowthatthereisrwprofitincentive．We

COnSiderthesituationl＜T7＜E＜J≦2‥

Inequality（2・22）forthiscasecanbewrittenas

J一月

J‾一77

m且＼ロ㌧■1

）J二1）］誓＜1＋m五一一1

mり－1J－∵β

川だ　け－J／
（2・35）

Notingthato・－1＜1usingbinomialinequality（1＋x）α≦1＋αXWhen

α≦1，itisenoughtoprove

（J一月）（J－1）

（J一州m五㌧1）

ユ＝土
J－1

≦1＋
mり－1J一月

HJ二■　け一一J／

（2・36）

Takinglogarithmsonbothsidesandusingi若くln（1＋x）＜x，itisenough
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toprove

（り－1）（グー且）

（J一再（mg－1）

（mり－1）（J一月）

mE（J－り）＋（mり－1）（J一月）

Cross－multiplyingandrearranglngthetermsyield

（2．37）

り（mり－1）（J－1）一利叩（J一両（m－1）＋（り－1）（mり－1）］≦0（2・38）

Notefor17≦E≦J≦2itisanequationofaline，thereforeitisenoughto

PrOVethatf（E＝T7）＜Oandf（E＝0－）＜0・

Provingf（E＝り）＜Oisequivalentto

＝′／－1

mγ7

≦m－1

whichistruebecauseLHS＜1andRHS≧1．

Andf（E＝0・）≦Oisequivalenttoproving

mり－1

77日7

≦J（m－1）

WhichisagaintruebecauseLHS＜1andRHS＞1．
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Theproofforcasel＜0・＜E＜r7forJ≦2isidenticaltotheabove

PrOOf．Thus，regardlessofwhether（丁＞170rJ＜T7，thereisnoprofitincentive

aslongasJ≦2．

Q．E．D．

2．3．5　CaseJ＞2

Foro－＞2，aformalmathematicalprooftoshowthatthereisnoprofitincen－

tiveappearstobeextremelydi伍cult．However，uSlngeXtenSivesimulation

With differentparameter combinations，Wefoundnoinstancethat shows a

PrOfitincentive・TheresultsofthesimulationareshowninFigureslthrough

4．

48



irncentive for   ,Merger
M= 2 N= 2 blQ= 1 D= ,6 P5= 2

,

'

.

0 (pt 2 cF=2 (S=3 ut 4 t

'

-"--------------------          ---------,---------------------"----p---              [. i
---------.--------..------.---.-ny, ,-. .------.----..----              - ----- ----- -- .O161541 l
              :
              l
              ,

.
.
t-
.

.
.
,
.
.
.

.
'
.

--

.
.
.
.

.
--

.174234

'

tt

-,-,-
---
t- -

N
-- -

  l
  l

  l
  l
 -,.;-,.-.-.----.--.-....
--･

t

--------t-

  ---'-----i-----'---------"-----'--""'---"''--'-"-'-'--"'"---'--"-'""--'"--'---'""--'----'

   --.-.-....--･          '-"----"'--t "' "' -"-"- "' -' -  ' ' ' '"'-'-'"'-'-'-"'-"t'"-'-"-'-"-'-"'-""

                 -t  d .l                                            ..i

-------- -  --･---

  ------ - i      ----        --- ---          t---             ----               ----                 -- ---                    ---     ･. ,-- --                 - -- -- -                           -----･                               ･--"------                                   ----                                     ----                                       ----                                1 M"h-i'1;

  ' Figure-1, . ..                 ,  '

,

:n centi ve fo r
 --
Merger
 :

 :

n= 1.1 MA= 1 6= .6 PB=
'

A,4
.

o a.yz U=2
 .

:

U=3
 .

 .U=4 o:

               -t                                             .               i-                                             .               --                                             .               .                              t-               - ･-                                             ,               ---               ,                              --          --------------"---"-d--        ,----- - ----d--      -..- , ･----- - -･     -- ------･   ."" ,. r' .- -. ..... .. ,   -- ---- --  -" ･ " ･ .-p .- ---- -- --- .

- -------. .e716GAg--------･l -----".,.--""."....., .

    -i 't '--p----   'i-- - ' '--""-""'-"-' '
                              -- .               . "

-. l e9 ':x 3･3 ... -, 1. ..- ･--------- -----..-- .i."..-"". I

            - .-p --           ,-         ... ･ -...--".･ .        - - -----       --
      itt      ,-     t--    .-    t- t-   .  `                              ,  i-,

-'･ 1'7al2:.U :･ . ; Figure-2
                              --               -.i

            ,
            :
           :
           :
           :
.p-..-. -.-...

,...-... 1

          -----------              -"--------+                   ------ -- -'- -p -t                      - 't--t                     --t           ,           ･ M=N=20
--" ----,l..- 1 I      -----.        ----, -           .tr--- -･,- ----- . t                ------t--                    --------                       -.-----..

           ･ M--N---6･
           ----i ----   ----,

          ,-"- -- -- -              -----                ----                  -d--           I -- -- -.---- ---,l

                    M=N=2
                          ,

-/
49



!

i lncentive
ll

i
i
ll

l
l･

I

io:

for Merger

 ,

u--･1

n l= 1.1 MA= 1

u--,2

P8= 2

U.13

M=2 tV=2

U.t4 o
l

s
l
l
i
t

i
l

I
t
F
l

             "' t

      ".- -     tt"
               l

 J,i ::V"'
"-･"

'; 174234

              l

      ."`--･'"'- ' ' ･ (S=.2              -t     ---   e-   -- tt t-

         "..･--"'"'"""-" ' l (S=･4

    """'"-･- ' l l (S =.6
              ---4--- t             - ----                             ,                  "--- t                    tt---             e ----i                        .-..."-.".- .

                                               6=.8

      . Figure-3

:nceneive for `Yerger nl= 1.1 MA= 16= .l6 M= 2 n= 2

o
 ,
a.tz U.12 U.t3

 E

O.t4

l
l
j
i
i
i
l
l
t

1 ;･J ...-l i---- -t'e

liiF.･･;"1 '[Z.1569

h･･;･17744

l

o==)

t '- l - '---t-;-'-v"vP-----                e '-"--tt----Vt ,                                            -y--                                - -----                                        ,--"-1 l -.-."l,"."i-""- l' ' Pb=0.SI

1, ."･'1-,...,---･-----------------･･.-"-..."......."1 ･ l

,t;r"'-'-'"' ･ :'-"-'--'-"' '      t--e--                                      - -- -- -e- --.

                      'Y "･-.v. ' Pbxl .5                               ,                           ---t---- -                              ---. ,                               - --t                                 -t- t                                  .- --" -                                    -t-                                     --".--- -                                        "-- +               i ･-..･-..,..J. ,                                                --p--                                               t !-t-.                                                   ---tt                                                               +
                     Figure--4 ･ '-"-:
                               , Pb=2.5i

s-o



2．4　HorizontalE鮎ctsAccompanyingVbrti－

CalIntegration

Wenowconsiderthesituationwhenthenumberofupstreamfirmsarenoi

equaltothenumberofdownstreamfirms；i・e・，m≠n・Wehavetwopossible

CaSeS：（1）n＞mand（2）n＜m・Bothofthesecasesareanalyzedbelow・

2．4．1　Case n＞m

Inthiscasemin（m，n）oronlymfirmscanverticallyintegrate・Asaresult

Ofverticalintegration，thenumberoffirmsinthedownstreamindustryre－

mainsunchangedbut（n一m）upstreamfirmshavetodropoutbecauseafter

integrationthereisnodemandfbrtheirinput・Thiseliminationof（n－m）

firms canbeviewed as ahorizontale茸ect associatedwithverticalmerger．

Weprovethatinthiscasealsothereisnoprofitincentivetointegrate．We

statethis result as Theorem2．

Theorem2・Hthenumberofupstream£rmsh）isgreaterthanthenumbeI・

OfdoⅥⅥStream£mlS（m≧2）sothatonb，min（m，n）＝mjirmscanverticalb，

intqgrate，thenthereisnoproBtincentiveprovidedO＜J≦2．
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Proof：Theproofoftheorem2issimilartotheproofofTheoremloutlined

earlier．

Case（i）0＜J＜1

Frominequality（2・20）itisclearthatthereisnoincentiveif

／J．′・．T　／十＼’J㌦1

－‾－＜五百一77叩　　　771・り

Asshownearlier，theaboveinequalityisequlValenttoprovlng

1＜ 1＋
且一打汀叩－1

り－J m且 ］ト
月－J

TJ‾J （1－（

作且－1＼1‾J

）1‾J）］

ヱ＝土
1－－（7

托β

（2・41）

（2．42）

FollowlngthestepsoutlinedintheproofofTheoreml，theaboveinequality

reducestoprovlng

且一可慧土）トJ　／mり－1

1－∵β＋（且一項篭耳‾J二叩一柁

Cross－multiplicationsimplificationreduces（2・43）to

ト汀／′＝／J仁一　′ガ＋川′／7－川′／汀一一′二▼＋け

陀且－1 叩且一m且十mり且一mり一月＋1
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Usingbinomialinequality（1＋x）α≦1＋αXWhenα＜1，itisenoughto

prOVe

1＋
1－J

相月’－1
＜l＋

mり一m叩－1＋J

′りげ－J′J二1＋川J／／二㌧川′／－／：1＋】

TheaboveinequalityonsimplificationisequlValentto

′′　ノ′′＝／一・Ⅰ

和一1‾　り－1

叩≦mり（和一1）＋1

叩≦mり（和一1）

77．

＜m
n－1‾

Or

Itisenoughtoprovethat

Or

（2・45）

（2・46）

（2・47）

Theaboveinequalityalwaysholdsbecauseforn＞m≧2，theLHS＜2and

RHS≧2．

Q．E．D．
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CaseJ＝1

FbrJ＝1theCESproductionfunctionreducestoCobb－Douglasandn＞m，

inequality（2・30）becomes

（孟）α…＝（ 77g－1
＜1＋

α（恒）ノ‥α（mり－1）

作且
（2・48）

Takinglogarithmsonbothsidesandusingr㍍＜ln（1＋x）＜恒tis

enoughtoshowthat

α（り－1）／　α（汀叩仁一1）

け且－1‾mg＋α（mり－1）
（2・49）

SinceE＝rlα＋（1－α）＝α（17－1）＋1（fromeqn・2・5）．Substitutingfor

り－1＝些㌘onLHSof（2・49），Weget

且－1　ノ　　mり－1

α（mF－1）‾作且＋α（mり－1）

Whichonsimplificationreducestoprovlng

m

＜m
77－1‾
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Theaboveinequalityalwaysholdasshownabove．

Casel＜J＜2

Q．E．D．

Asmentionedearlierinthis case，TT＞J Or17＜J．Sincetheprooffo1lows

similar steps，1n Order to conserve space we consider the situation T7＞J

（J＞1ICaSeWaSCOnSideredforTheoreml）・Fbr17＞0－＞1andn＞m，

inequality（2・22）isequivalenttoproving

且－J

り‾J

㍑且＼J‾1

）J㌧1））誓＜1＋一打且－1

mり－1月一打

目上’J／－け
（2・52）

since0－－1≦1（1＜J≦2）usingbinomialinequality，itisenoughtoprove

窯1n［1＋誓（1＋
グー1

相月7－1

mり－1月7－J

花月　り一打
（2・53）

UsinglogarithmicinequalityiTT＜1n（1＋x）＜諾・andsimplifyingreduces

（2・53）toproving

（mり－1）（り一可

相互－1‾相月（り－J）＋（mり－1）（且一可

55

（2・54）



Cross－multiplicationandsimplificationreduces（2・54）toproving

0≦り（mり－1）（グー1）一句（り－1）（mり－1）一可り一打）（mり一再］（2・55）

Inequality（2・55）representsanequationofalineinvariableE・Thus，for

J≦E≦17itisenoughtoprovef（E＝0・）andf（E＝77）isgreaterthanzero・

f（0－）＞OisequivalenttoprovingN－1＞
日日／－1

柁りJ

whichistruebecauseLHS

＞1andRHS＜1．Similarly，f（q）＞Oisequivalenttoprovingn＞空とユ

Whichistruebecausebrn＞m≧2，theLHSis＞2，andRHSis＜2．

ForJ＞2afbrmalmathematicalproofisdi伍cult．However，thesimu－

1ationresults showthat thereisnoincentivetointegrate．Thesimulation

resultsaresimilartothecasem＝nandinordertoconservespacearenot

included．

2．4．2　Case n＜m

Whenthenumberoffirmsintheupstreamindustryislessthanthoseinthe

downstreamindustry，Verticalintegrationwillresultinhorizontaleffectsin

thedownstreamindustry．Thenumberoffirmsindownstreamindustrywill

bereducedbym－n・Thecasen＜m generalizes allprevious analyses．
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Fbrexample，Whenn＝1andm→∞，WehavetheWarren－Boulton（1974）

model；Whenn＝1andmisafinitenumber，Wehavethecaseanalyzedby

Waterson（1982）・Sinceinalltheearliermodelsn＝1andmergerresulted

in monopolization ofthe downstreamindustry，there was always a profit

incentivetomerge・Whatweshownextisthatwhenm＞n≧2，anincentive

tointegratedoesnot always exist．Notethat unlikesituations considered

earlier（i・e・，m＝nandm＜n）thepriceafterintegrationmayriseorfall

When m＞n dependingontheparametervalues．It shouldbenotedthat

Whenn＝1thepricefallsonlyifo－＜1（seeMallelaandNahata（1980）and

Westfield（1981）andLee（1987）．However，Whenn≧2，thepricecanfall

WhenJ＜lorq＞1．Whenn＝1andtheprlCefallsthereisalwaysaprofit

incentivetointegrate・Thisisnolongerthecasewhenn≧2．WhenPT＜P”

Wedemonstratewiththehelpofnumericalexamplesthattheremayormay

notbeprofitincentive．Infinitenumberofparametercombinationsexists．In

theexamplesbelowwekeepallotherparametersconstantandvaryeither0－

Orm・InallexamplesthefollowlngParameterValuesareassumed17＝1・1，

∂＝0．6，m＝2，昂＝2，〟α＝1．

Examplel：LetJ＝0．4andm＝5．ThefollowlngValues arecomputed

beforeandaftermerger
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鳥＝2．63051，〟G＝4．62662，鳥＝5・65476，ズ＝0・148712，A＝0・151949

月＝0．144166，月＝0．80665，Hα＝0．247753，Ⅲご＝0・152895，Hα＋H∬＝

0．400648，〟Cg＝2．827766■㌔＝5．18424，芽＝0・163624，Ⅲ。＝0・385575，

Px＜PrandIIx＜Ila＋IIT．Noprofitincentivetointegrate・

Example2：Letq＝0．8andm＝5・

鳥＝2．05373，〟G＝3．996946，鳥＝4．88515，g＝0・174677，A＝0・197744

月＝0・14603，月＝0・9745，Hα＝0・208369，H訂＝0・15514987Ⅲα＋Ⅲご＝

0．363518，〟C∬＝2．6634，Pg＝4．88292，g＝0・174764，Ⅲ∬＝0・38789，

Px＜PrandIIT＞Ila＋IIx．Profitincentivetointegrate．

Example3：LetJ＝1．2andm＝3．

鳥＝1．78427，〟C。＝3．63731，鳥＝5．21875，g＝0・162434，A＝0・206843

月＝0．110879，月＝1．13753，Ⅲα＝0．1622215，H。＝0・25688，Ⅲα＋Hg＝

0．41901，〟C。＝2．51376，P∬＝4．60855仁方＝0・186243，Ⅲ∬＝0・39014，

Px＜PrandIIx＜Ila＋IIx．Noprofitincentivetointegrate・

Example4：Letq＝1．2andm＝4・

鳥＝1．78427，〟G＝3．63731，鳥＝4．70711，X＝0・181958，A＝0・231705

月＝0．124206，月＝1．13753，Hα＝0．18172，Il£＝0・194658，Hα＋H訂＝

0．376377，凡才C∬＝2．51376■㌔＝4．60855，ズ＝0．186243，Ⅲ∬＝0・39014，

Px＜PrandIl∬＞Ila＋IIx．Thereisprofitincentivetointegrate．
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Theorem3・Ⅵ施enthenumberofupstream方rms匝≧2）islessthanthe

numberofdoⅥⅦStream方rmsr玩＞n）andmin（m，n）＝nBrmsverticalb，

integrateandm－njirms drop out笹oIizontale茸bct），then therealways

existsaproBtincentiveifmeIg訂reSultsinaninαeaSeinprlCeOftheBnal

product．

PROOF：WhenPx＞Pr．Thereexistsaprofitincentiveifandonlyif

nリく1号－1し

NotethatIla＝鳥A一耽A＝MCxX－13，B，吼A＝MCxX－MC∬X．

Note，Ila represents theamount ofinput distortion resultingfroma prlCe

higherthanthemarglnalcostforlnPutAbeforemerger．Ilaisequaltothe

differenceinthecostofproduclngthepre一mergerOutPut，X．Substituting

forMCxandMCTandI13”andIIT，itisenoughtoprove

X
川り－1
鳥＿竺二ユた

れり
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Whichuponsimplificationreducesto

Pl・－P、l・．T－．1’

P、▲・　■J川．＼’

SubstitutingforXforX，theaboveinequalityreducesto

／ミ′．一一P、1、

71り
P．′． ）＜（蓑）り－1

ト（訂＜叩（

Or

（2・57）

Notethatwhenた＞鳥and恒slessthanone，then（髭）叩＞賢；hence，it

isenoughtoprovethat

卜寅＜叩
P、7、－J・て7、

P、上．

Whichistruebecausenr7＞1・However，WhenT7＞1，then（57）canbewritten

a．S

fJ、，、－Pl、

2．．
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Usingbinomialinequalityandnotingthatr7＞1，itisenoughtoprovethat

1－1＋り
（ダガー島）

P、′．

Theaboveinequalityalwaysholdsbecausen＞1．

2．5　Conclusions

（2・58）

Q．E．D．

Theimportantconclusionsandimplicationsoftheanalysiscanbesumma－

rized asfollows．

1・Pureverticalintegrationdoesnotofreranyprofitincentiveinthecase

ofsuccessiveoligopolies．

2．Forprofitincentivetoexist，horizontaleffectsmustaccompanyaver－

ticalmerger．However，PreSenCeOfhorizontaleffectisonlyanecessary

conditionforprofitincentive．

3．Ifhorizontaleffects dominate the verticaleffects，thatis，the post一

mergerprlCeeXCeedsthepre一mergerPrlCethereisalwaysaprofitin－

centive．
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4・Ifverticaleffectsdominatethehorizontaleffects（pre一mergerPricehigher

thanthepost－mergerPrice）thequestionofprofitincentivecannotbe

answeredwithout aprwriknowledgeofdemandand cost conditions

andthenumberoffirmsinboththeupstreamanddownstreamindus－

tries．

5・Since pure verticalmerger neitherincreases market power nor offers

anyprofitincentive，itshouldnotconcerntheantitrustauthorities．In

fact）ifprofitincentiveisthemotivationforthemergerthenitshould

nottakeplace．

6・When horizontaleffects accompany averticalmerger thepolicylm－

Plications are not quite clear．Since with horizontaleffects the post

mergerprlCeCaneitherriseorfa11，thepresenceofhorizontaleffectsis

notenoughtodisallowamerger．Asearlierstudieshaveshownthat

even with a complete monopolization ofdownstreamindustry，there

maybeawelfaregaln．

7・Whenthehorizontaleffectsdominateandpost－mergerPrlCerises，there

isalossinconsumersurplus，but atthesametimethereisagalnin

PrOductivee伍ciency．Inthiscase，theappropriatepolicydependson

62



theinterpretation ofthe antitrustlaws．Since thereis no consensus

amongeconomists andlegalscholarsregardingthegoalsofantitrust

（see，Lande1982），itishardtoprescribepolicyguidelines・Clearly，the

POlicywoulddependonwhethere伍Ciencyshouldbeconsideredas a

prlmarygOalorwealthtransfer．
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Chapter3

Onthe ProfitabilityofVbrtical

Integration

67



Abstract

Thecentralpurposeofthispaperlistoanalyzetheprivateprofitabilityof

Verticalintegrationwithinthecontextofmodelscommonlyusedtoinvesti一

gatesocialwelfareimplicationsofintegration．Particularlywhenupstream

nurhbersarerelativelysmall，itturnsoutthatintegrationiscommonlynot

PrOfitable．Thepaperincludes a rlgOrOuS analysis ofthe requlrementS for

Privateprofitability，and an examination oftheprofitability ofthe outside

sales．

1ThischapterisarevisedversionofAbiruetal．（1992）
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3．1　Introduction

0verthepastlもwyears，therehavebeenanumberofexaminationsofthe

e鮎ctsofverticalmergers；Seee．g・，GreenhutandOhta（1976，1978，1979），

Perry（1978），Salinger（1988），Ordover，SalonerandSalop（1990），Hartand

Tirole（1990）・Fbrthemostpart，thesehavetakenawelfareeconomicstance・

Asaresult，theyhavefailedtoprovideacompleteconsiderationofthecen－

trallyimportantissueoftheprofitabilityofverticalmerger・2westepback

toask：Withinastraightforwardtwostageoligopolymodel，isverticalinte－

grationprlVatelydesirable？Clearlysomeverticalmergers areperceivedas

profitable ex ante．In some casestheywillcomeup for antitrust author－

ityattention．Buttoexaminewelfareissueswithoutregardtoprofitability

mayleadtoemptytheorlSlng．SurprlSlnglyperhaps，undercommonly－uSed

assumptionsmanyareunprofitable・3

2Thefollowingop？ningquotefromGreenhutandOhta（1979）isinstructive：“Vertical
integrationofsuccessIVemOnOpOlistshaslongbeenknowntoprovidemerglngmOnOPOlists

With greater profit and their customers with greater outputs atlower prlCeS…　Similar

We的reaiiribuiesapplytomergersbetweenmonopolistinputsuppliersandCournot－tyPe
Oligopolists”・（p・137，emPhasisours）・

3Thereisanadditionalquestionofwhy，ifsomemergerswouldhaveaprofitableout－

COme，theyhavenotalreadytakenplace，Atleasttwoexplanationscanbesuggested．First，

the antitrustreglmeOfacountrymightmovefromaconstrainedtoamorelaissez－faire
StanCeOnVerticalmerger．Second，theremaybeastructuralchangeinthecharacteristics

Ofanindustrywhichcouldfacilitateverticalintegrationifitwereprofitable（forexample

Plantswhichpreviouslyhadtolocatesomedistanceapartmayfindaproximatelocation
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ThecentralpurposeofthispaperistoexaminetheeHectsonprofitability

Ofverticalmergerwithinthecontextofamodelalongthelinesoftheone

inSalinger’S（1988）paper・Indeedhelooksattheissuebriefly，but rather

incompletely－almost as an afterthought：“Mergersin this modeldo not

necessarilyincreasethejointprofitsofthemerglngfirms．Thisresultseems

oddノウ（p・353）

Infact，thequestionisrathercomplex．Thereareatleast£veforcesim－

PaCtingupontheprofitabilityofaverticalmergerwithoutgolngintotransac－

tioncostissues（whichweignorehere，incommonwithmuchoftheliterature

Citedabove）・Threeactsoastofavourintegration．Integrationremovesthe

OutPutreStrictingefFects ofdoublemarglnalizationand alsoremoveslnPut

distortionsduetononmarglnalcostprlClngOfinput，WherelnPutSmaybe

usedin variable proportions．It also has a transient efftct discussedin a

moment．

Two，1essoftenidentified，forceshavetheoppositeimpact．First，fbrrea－

SOnSdiscussedbyBonannoandVickers（1988）amongstothers，Withequal

nurhbers ateachstageofproduction，Verticalseparationcanbemoreprof－

itablebecauseitinducesmore‘friendly’behaviourattheupstreamend．This

鮎sible）・
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forceisparticularlyimportantinsituationswherethereisprlCeCOmPetition

betweenthe（differentiated）productsatthefinalstage，butitisalsorele－

VanttOhomogeneousproductmarket caseslikeours（Lin，1988）・Second7

and so far as weknow not previouslyidentified explicitly，thereis an un－

equalnumberseffect・Ifoneassumes，WithSalinger（1988）hrexample，that

integratedfirms do not sellto outsiders，thenintegration can reduce out－

Put，incontrasttowhatmightbeexpected．Ofcourse，thefirstintegration

galnS greatlythroughhavlngPrOduction cost advantages；thisis thethird

favourableforce．Certainlythisis trueフbut ontheotherhandifthereare

moredownstreamthanupstreamfirmsthentheremainlngunintegratedup－

Streamfirms selltorelativelymorefirmsinthedownstreamindustryafter

integrationthanbefore・Fbrexampleif，PrlOrtOintegration，therewerethree

upstreamand12downstreamfirms，andoneupstreamintegrateswithone

downstream，thenifthereisnoexit，theremainlngtWOuPStreamfirmssell

tolldownstreamfirms．Asaresult，theintegratedfirmwouldbeupstream

SuPPlierto去ofthedownstreamfirms（thoughmorethan去oftheoutput）・

Theintegratedfirm7smarketsharefromtheperspectiveoftheintegrating

upstreamfirmisreduced7Ceierisparibus．Henceintegrationsarepenalized．

Intheliterature，lnOrdertoreducethecomplexityoftheanalysIS，the
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Variableproportionseffectsareoftenleftout（see，e・g・，GreenhutandOhta，

1979）．AIso，itwillbeapparentthattheimpactofthedoublemarginaliza一

七ionforceisstrongestwhensmallnumbersareinvoIved．Henceinrelatively

largenumbercases，andespeciallywheretherearemoredownstreamthan

upstreamsuppliers，forcesactingsoastofavourdisintegrationwillberela－

tivelystrong・JusthowstronglSSOmethingweexamineinsection2，after

havlngdevelopedthemodelinsectionl．

It，is also evident，fromourlimited discussion ofthe transient，force so far

that theeventualimpactuponprofitabilityofintegrationmaywellbeless

favourablethantheimpact ofthefirstintegration．Sowhatisrelevant to

Our COnSiderations？Agalntherehasbeensomeconfusionintheliterature

onthispoint・4Itseemscleartousthatanecessaryconditionforthefirst

integrationtotakeplaceisthatit resultsin aprofitabilitygaln．Whether

thatisalsosu伍cientdependsuponhowsophisticatedthinkingisbelievedto

be・Ifthefirstfirmisfarsightedenoughtoappreciatethatfurtherintegration

maybeprofitabletothefirmsinvoIvedgiventhefirstintegrationbutthat

eventuallytheindustryendsupwithlowerprofitabilityallround（forvertical

4GreenhutandOhta（1979，P140）agree“thatverticalintegrationrequiresprofitincen－

tives・．．However，SuChmergerdoesnotrequlregreaterindustryprofits．”

72



SeParationreasons），thenthefirstintegrationmaynottakeplace・Insection

3weconsiderthese strategicissuesuslnggame－theoretictooIs standardin

theanalysisofhorizontalintegration．

Sections4and5considerextensionstotheframework．Theformerrecon－

Siderstheassumptionthatanintegratedfirmdoesnotselltotheoutsiders

andshowsthatoutsidesalecanbeprofitable．Section5introducesvariable

PrOPOrtions・Finally，Wedrawtogethersomeconcludingremarksinsection

6．
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3．2　BasicModel－fiⅩedproportions

Thepurposeofthissectionisessentiallytosetouttheframeworkandsome

keyequations usedinlatersections．Considersuccessiveoligopolies where

thereareNidenticalCournotoligopolistsintheupstreamstageandmiden－

ticalCournotoligopolistsinthedownstreamstage（allnotationsaredefined

inTablel）・Beforemerger，eaChupstreamfirmbuystherawmaterialfrom

acompetitivemarketatgivenunitprlCe鳩，andsellsahomogeneouslnPut

AatprlCe鳥inoligopolisticmarket．Eachdownstreamfirmproducesafi－

nalproductuslnganlnPutBavailableatgivenunitprlCe月，incompetitive

market and theinput A．The downstreamfirmhas no oligopsony power

OVertheinput．Itchoosesitsfinalproductlevelxnsoastomaximizeprofit，

takinginputpriceasaparameter・FbllowingSalinger（1988）wespecifylin－

earindustrydemandandfiⅩed－PrOpOrtionstechnology（werelaxthelatter

assumptionlater）whereoneunitofoutputrequiresoneunitofeachofthe

twoinputs．

Indeed，equations（3，1）－（3・16）belowlargelyparallelSalinger7S（1），（2a），…

（8），thoughwithmoreexplicit statement ofprofit．5　we assumethat an

5salinger，sequation（4）containsaninnocuousmisprint．

74



arbitrarynumberoffirms（＝FL）areintegratedandtheintegratedfirmsdo

notsupplytheinputtononintegrateddownstreamfirms（laterweevaluate

Whensuchanarrangementisfeasibleorprofitable）・

Thus thefinaldemandfunctionis assumed to be：

鳥＝α－み方，α，ゐ＞0，り＝
（α－は）
あ芽

（3・1）

3．2．1　Profit－maXimizationindownstreamindustry．

Theprofitofeachintegratedfirmisdefinedby：

H壷（〃）＝農場－（耽＋昂）勘；壱＝172，…〃．

Theprofitofeachnon－integratedfirmisdefinedby：

（3・2）

Hd（〃）＝鷲塙一昭＋昂）諾花；陀＝〃＋1，〃＋2，…m．　（3．3）
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Tablel：Notations

thetwolnPutSuSed

quantityofinputsoldbyanonintegratedupstreamfirm

toanonintegrateddownstreamproducer

totaloutputproducedbydownstreamindustry

totaloutputproducedbyallnonintegrateddownstreamproducers

＝（ルー〃）孔
outputofanintegratedfirm＝星±弘

OutPutOfanonintegrateddownstreamfirm
＝ム＿

margfnal（＝aVerage）costofanintegratedfirm

mチrglnal（＝aVerage）costofanonintegratedfirm
PrlCeOfthefinalproductwhenFLfirmsareintegrated

numberoffirmsinthedownstreamindustry

theprlCeelasticityofdemand
dズP　　　α－らズ

－　－　－　　　　▲‾　　　■■■■■ll．■■■－■■－

numberofintegratedfirms

numberofupstreamfirmsproducinglnPutA

marglnalcostofinputA，aSSumedtobeconstant

PrOfit－maXimlZlngPrlCeforlnPutAchargedbythe

nonintegratedupstreamfirmstothenonintegrateddownstreamfirms

PrlCeOfinputBwhichissuppliedbyacompetitiveindustry

PrOfitsofeachnonintegratedupstreamproducer

WhenFLfirmsareintegrated

PrOfitsofeachnonintegrateddownstreamfirm

WhenFLfirmsareintegrated

PrOfitsofeachintegratedfirmwhenpfirmsareintegrated

Notethat allvariables arewritten as afunctionofFL and parameters are

independentofFL．
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Theprofitmaximizationconditionforeachintegratedfirmis：

だ一叢だ＝C壱＝耽＋昂；壱＝1，2，・‥〝・

Theprofitmaximizationconditionfbreachnonintegratedfirmis：

だ－蒜だ＝cm＝鳥十月パm＝〃＋1，・27…m・

Aggregatinginequations（3・4）and（3・5）weobtain

〃ぢ一諒だ＝刷十和

（m－〃）だ－
（m－〃）gm

隼＼■
だ＝（m－〝）（鳥＋昂）．

get

（3・4）

（3・5）

（3・6）

（3・7）

Summingequations（3・6）and（3．7）andnotingFLXi＋（m－FL）xn＝Xwe

郡一志）＝cm一三（cm－Cj）＝（鳥＋瑚一三匿一町

Whichholdswhenpartialintegrationappliesi．e．，FL＜N＜m．

77

（3・8）



Fromequations（3・1）and（3・8）weobtainthe derived demandforthe

intermediategoodin terms oftheparameters andthetotaloutput ofthe

finalproductX：

／lう，－
m（α一昂）－〃耽　る（m＋1）

m‾〃　　　　　　m‾〃

芽 （3・9）

Whichholdsonlywhenp＜N．Wecanalsoderivetheexpressionforderived

demandintermsoftotaloutputofnonintegratedfirms，i・e・，（m－FL）xnafter

ObtainingXfromequations（3・7）and（3・1）andsubstitutingitintoequation

（3・9）asfollows‥

鳥＝
α一昂＋〃耽　　あ（m＋1）

〃＋1　（〝＋1）（m

WhereXn＝（m－FL）xn＝（NTFL）An．

ズれ （3・10）

3．2．2　Profit－maXimizationintheupstreamindustry

Profitofeachnon－merglnguPStreamfirmisdefinedby：

HW（〃）＝鳥Am－〟αA石　和＝〃＋1，〃＋2，…Ⅳ　　（3・11）
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Theprofit－maXimizationconditionyields：

専一 （Ⅳ－〃）且

3．2．3　Equilibrium

＝．lL／二’

′／．・lJ・ミ．、

dPいl
（3・12）

equations（3・10）and（3・12）givetheequilibriuminputprice鳥asfollows：

鳥＝
（α－昂一耽）

（〝＋1）（Ⅳ－〝＋1）
＋耽 （3・13）

NowwecansolveforthetotaloutputXfromequations（3・9）and（3・13）‥

ズ＝
（α一馬一爪先）（Ⅳm〃一m〃2＋Ⅳm＋〃）

ら（m＋1）（〃＋1）（Ⅳ－〝＋1）

Usingequations（3・10）and（3・13）weobtain

．＼’′∴ニ

（α一馬一耽）（Ⅳ－〝）（m－〃）

あ（m＋1）（Ⅳ－〟＋1）
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Finalproductpriceisthenobtainedfromequation（3．1）as：

だ＝
α（Ⅳ〃＋Ⅳ－〃2＋m－〃＋1）＋（昂＋弧）（Ⅳm〝一m〝2＋Ⅳm＋〃）

（m＋1）（Ⅳ－〝＋1）（〃＋1）

（3・16）

Eachupstreamfirm7sprofitisobtainedusingequations（3・11），（3・13）and

（3・15），andnotingthatAn＝缶，

H≠（〝）＝
（m－〃）（α－昂－〟α）2

柚＋1）（m＋1）（Ⅳ－〝＋1）2
（3・17）

Eachdownstreamfirm’sprofitisobtainedusingequations（3．1），（3・3），

（3．8），（3．13）and（3．14）andnotingthatxn＝－1n－
771－〃・

Ⅲ当〝）＝
（α一昂－〟α）2（Ⅳ－〃）2

ら（m＋1）2（Ⅳ－〝＋1）2
（3・18）

Eachintegratedfirm7s profitis obtained using equations（3・1），（3・2），

（3・4），（3・8）and（3・14）

呵〃）＝吉
（α－昂一肌）［（m＋Ⅳ＋1）＋〃（Ⅳ－〃－1）］

（〃＋1）（m＋1）（Ⅳ－〃＋1）
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3．3　ProfitIncentiveforIntegration

3．3．1　First－pairincentive

Whethertheindustrywillbeintegrated，eitherpartiallyorfu11y，depends

quiteimportantlyonprofitincentivesfbrthefirst－Palr・BothGreenhutand

Ohta（1979）andSalinger（1988）haveimplicitlyassumedthatthefirst－Pair

incentivealwaysexists．Yet，theconditionwederivebelowclearlydemon－

StratesthatitmaylnmanyCaSeSnOteXist．Therefore，1ngeneralonecannot

assumethatanindustrylSinitiallyintegratedpartiallyandanalyzetheef－

fectofanadditionalmergeras Salingerhasdone．Thisissuehasnotbeen

exploredfullyintheliterature．OuranalysISShowsthatthefirst－Palrincen－

tiveplays arolewhen thereareunequalnumbers offirms・In particular？

dependingupontherelativenumberofupstreamanddownstreamfirms？a

first－Palrincentiveneednotexist．

Profitincentiveforthefirst－PalreXists，ifandonlyif，

Ⅲ血（1）＞H加（0）＋Hd（0） （3・20）

thatis，themergedfirm7sprofitmustexceedthesumoftheupstreamand
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thedownstreamfirm’spreTmergerprOfits．

Eachupstreamfirm7s pre－mergerPrOfit canbeobtainedfromequation

（3・17）byputtingFL＝0・

Ⅲ当0）＝
m（α一馬一耽）2

あ（m＋1）（Ⅳ＋1）2●

Equation（3・18）givesadownstreamfirm’sprofitbeforemerger・

Hd（0）＝去（
Ⅳ（α一昂－〟α）

（Ⅳ＋1）（m＋1）

（3・21）

（3・22）

Ifonlyonepalrisintegratedvertically，thenthemergedfirm？sprofitcan

beobtainedfromequation（3・19）bysubstitutingFL＝1‥

呵1）＝芸
（α一昂一耽）（2Ⅳ十m－1）

2Ⅳ（m＋1）

ThefollowingLemmafollowsimmediatelyfrom（3．20）－（3．23）；

Lemmal．Byitself£rstTPalrintegrationispro占table，ifandonb，if；

2Ⅳ＋m－1

2Ⅳ

2　Ⅳ2＋m2＋m

（Ⅳ＋1）2
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Itisimportanttonotethatthisinequalitydoesnotholdforallmand

N．Thereforeonecannotassumethatanincentiveforfirst，palrintegration

alwaysexists・Becauseofthelackoffirst－Palrincentiveinmanyinstances

theindustrymayhavenointegratedfirm・First）Wefocusourattentionon

thecasewhenm≦N．

Lemma2．1fm≦N方rst－Palrintqgrationisalwayspr0月table■

AlgebraicProofsofthisandalllaterLemmasmaybefoundintheApT

Pendix

3．3．2　m＜N：Incentiveforsecond－pairandfullinte－

gration

Suppose thatitis profitablefor thefirst－Pair tointegrate andit hasinT

tegrated・Doesanincentiveforsubsequentintegrationsexist？Thisisan

importantissuewhichto dateappears not to havebeenexaminedin any

detail．Inthissectionweexploretheprofitincentiveforthesecondandthird

palrSandsoonuntiltheprocessstopswhennomoreintegrationisfeasible・

TheresultissurprlSlnglyclear－CutWithinourmodelingframework・
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Integrationincentiveforthe（FL＋1）st－Pairexistsifandonlyif，

H血（〃＋1）＞Hu（〝）＋Hd（〃）

Thisconditioncanbewrittenusingequations（3・17），（3．18）and（3・19）

m＋1＋（〃＋2）（Ⅳ－〝一1）

（〃＋2）（Ⅳ－〝）

a．S：

2、（〃＋1）（Ⅳ－〝）2＋（m－〝）（m＋1）

（〝＋1）（Ⅳ－〃＋1）2

（3・25）

Theaboveinequalityprovidesconditionsforprofitincentiveforsubsequent

integration．Fbrexample，Whenonepairhasintegrated（i・e・，FL＝1）the

incentiveforsecondTPairexists（putFL＝1inequation（3・25）），ifandonlyif，

m＋1＋3（Ⅳ－2）

3（Ⅳ－1）

2、2（ルー1）2＋（m－1）（m＋1）
2Ⅳ2

Similarly，theconditionforthethird－Pairincentivecanbeobtainedby

puttingIL＝2andsoon・Theconditionforthefinal－Palrintegrationcanbe

obtainedbyputtingFL＝N－1，Whenm＞N7andIL＝m－1whenm＜N・

ForaglVennumberofupstreamfirmsN，Table2showsthenumberof
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downstreamfirms，m，neCeSSaryfor afirst－Palrincentiveto exist．It also

Showsthatwheneverthereexistsanincentiveforthefirst－Pairtointegrate，

thentherealsoexistsanincentiveforsubsequentintegration．Becausethere

is always anincentivefor subsequentintegration，the process resultsin a

fu11yintegratedindustry・rmble2，Obtainedh・Ominequality（3・25）above，

Clearlyshowsthatpartialintegrationisnot afeasiblestructureinthelong

runwithinthepresentframework・6

Table2．ProfitIncentivefbrSubsequent andFullIntegration

N 2 3 4 5 6 7 8

F irst P air FL＝0 m ≦5 m ≦6 m ≦7 m ≦9 m ≦9 m ≦10 m ＜11

Second－Pair FL＝1 Y es Ybs Yes Yes Y es Y es Y bs

T hird－Pair FL＝2
－
Yes Y es Y es Yes Y es Y es

Fburth－P air p ＝3
－ －

Y es Y es Yes Y es Y es

Fifth－Pair FL＝4
－ － －

Yes Y es Y es Y es

Sixth－P air p ＝5
ー － － －

Yes Y es Y es

Seventh－P air FL＝6
－ － ー － ー

Yes Y es

Eigh th－P air FL＝7
－ 　　　　　　“ － － ー －

Yes

Lemma3．Fbrm≦Nthereisalsoapr0月tincentiveゐrthesecond－Palrin－

t曙ratio町混血＋リStpair血tegratjonand500乃u血tiJn0九Irt鮎r克正常ratio刀

6This statement turns out to be false after we derive Lemma5and61ater．In the

PreViousversionwederivedthelemma3basedontheTable2．Wenowprovedtheresult
Withoutrelyingoncomputersimulations．
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i5fba扇bJe．

Itisimportant to note here that Lemma3does notimply that each

merglngfirm，s profits are greater than theinitialstate of nointegration

（Ilu（0）＋Ild（0））．Oncetheprocessofintegrationbegins，theincentive丘）r

thesecondandthirdpalrSeXistsinthesensethatiftheydonotintegrate

theirprofitsdeclinemorerapidlythantheprofitsofthosewhodointegrate・

ThusLemma3describesthefirms’myopicbehaviorresultinginfullintegra－

tion・Lemma4belowcompares theprofits betweentheinitialstateofno

integrationandthestatewhenallfirmsbecomeintegrated・

Lemma4．Ⅵ施enm＝Nandalljirmsbecomeintegratedthenthepro封Sof

anintqgratedpalrarealwayslowerthantheircombinedproBtsattheinitial

stateofnointegration・Fbrm＜NfullintqgrationlSPrOBtablecomparedto

沌e n正jahhtejfando可恒fⅣ＞出土

TheprofitabilityoffullintegrationholdsformanycombinationsofNand

m．Forexample，m＝2andN≧3，m＝3andN≧6andsoon・Thuswhen

m≦N，Wehaveshownthatthereisalwaysthefirst－Palrincentiveandat

thesametimeanincentiveforthesubsequentintegrationthatleadstofull

integration・However，COmParedwiththeinitialstateofnointegration？a
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fullyintegratedfirmmayfinditselfworseofreventually・Inthenextsection？

weexaminehowtheresultsoftheseLemmas2－4changewhenm＞N・

3．3．3　m＞N：First－Pair and CompleteIntegration

Incentive

In this section we consider the case when m＞N．The reason this caseis

analyzedseparatelyisthattheconclusions differslgnificantlycomparedto

thecasewhenm≦N．ThefollowlngLemmassummarizethemainresults・

Lemma5．Ⅵ施enm＞Nthe方rstpalrincentiveexistsonb，if

36Ⅳ3＋18Ⅳ2＋24Ⅳ＋10＋36Ⅳ Ⅳ4＋4Ⅳ3－4Ⅳ2－2Ⅳ＋2

18（3Ⅳ2－2Ⅳ＋1）
（3・26）

Lemma6．Whenm＞Ntheincentiveゐr鮎alpalrintegrationexistsonb，

if

（Ⅳ3＋5Ⅳ－2）＋ （Ⅳ3＋5AL2）2－4（Ⅳ－1）4

2（Ⅳ－1）2
（3・27）

ComparisonbetweenLemmas2and5，and3and6showshowunequal

nurhberoffirmsimpactupontheprofitabilityofverticalintegration・

First，When m≦N thereis always anincentive for thefirst－Pair to
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integratebutthisisnotthecasewhenm＞N・Anexamplewillhelpto

explainthis resultintuitively・Supposethat N＝16and m＝4・Before

anyintegrationeachupstreamfirmsuppliesone－fourthoftherequlrementS

ofthedownstreamfirmsandeachdownstreamfirmproducesonequarterof

thefinalproduct・Thefirstintegrationbenefitstheintegratedfirmbecause

itobtainsalargershareofthefinalproductmarketbecauseoflowercostand

alsothereisnolossofsalesfromtheupstreambranch（theupstreamdivision

willproducemoreafterintegration）・Thusthereisalwaysanincentivefor

thefirst，Pairtointegrate・NowtaketheoppositecasewhereN＝4and

m＝16・Inthis situationbeforeintegrationeachupstreamfirmsupplies

tofourdownstreamfirmsandeachdownstreamfirmproducesone－Sixteenth

ofthefinalproductoutput・Itistruethattheintegrateddownstreamfirm

galnSthroughthelargershareofthefinalproductmarketduetolowercost？

but at thesametimetheintegratedfirmalsolosestheoutsidesalesfrom

itsupstreamdivision（theunintegratedupstreamfirmsnowsupplytofive

downstreamfirms comparedtofourbefore）・Itis quitepossiblethat the

upstreamdivisionoftheintegratedfirmmayactuallybeproducinglessafter

integrationthanbefore・Whenthislossinsalesofitsupstreamdivisionis

relativelylargecomparedtothegalninthefinalproductmarketthenthe
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firstintegrationmaynotbeprofitable．Thisispreciselythereasonthatthe

first－Palrintegrationisnotalwaysprofitablewhenm＞N．Inorderforthe

first－Palrintegrationtobeprofitable，thedi仔erencebetweenthenumbersof

downstreamandupstreamfirmshasanupperbound．

Second，hrm≦NnotonlydoestheincentiveforBrst－Pairalwaysexist

butafterfirst－Pairhasintegrated，theincentivefbrcompleteintegrationalso

alwaysexists・Agaln，thiscanbeexplaineduslngthesameexampleasabove．

WhenN＝16andm＝4thereisanincentiveforfirstintegration．Afterfirst

integrationtheunintegrateddownstreamfirmslosemarketandtheirprofits

alsofall．Theunintegratedupstreamfirmsalsolosemarketontwocounts．

First，eaChunintegratedupstreamfirmsuppliesoneTfifthoftherequlrementS

as opposed to one－fburth before anyintegration and second，the totalre－

qulrementfortheirlnPutisalsolowerbecausetheremainlngunintegrated

downstream丘rmsnowproduceless ofthe丘nalproduct．Sinceboth uninT

tegrateddownstreamandupstreamfirmsloseprofitsafterfirstintegration，

itpaysforthesecond－Pairtogetintegrated．Thesameargumentappliesto

thethird－Pairandsoonuntilallfirmsbecomeintegrated．

Form＞Ntheincentiveforthefinal－Palrintegrationneednotexistal－

thoughtheincentiveforfirst－PalreXists．Thereasonthismayhappenisas
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follows・Theunintegratedupstreamfirmssupplyagreaterproportionofthe

unintegrateddownstreamfirms？requlrementSaSintegrationcontinues・After

somefirmshaveintegratedthismayeventuallyresultinadisincentivefor

anyfurtherintegrationbecausethegalninprofitsfromeachsubsequentinte一

grationdecreases（theincreaseinoutputduetointegrationbecomessmaller

andsmaller）andthelossfromtheoutsidesalesfromtheupstreamdivision

becomeslargerandlarger．Thusitisquitepossiblethatafterenoughfirms

integratetheprofitsoftheremainlngunintegratedupstreamfirmsmayeven

behigherthantheprofitsattheinitialstateofnointegration・Whenthis

happensthegainduetofurtherintegrationcannotcompensatefortheloss

inprofitsoftheupstreamfirms．

FinallywederiveLemmacomparlngPrOfitsunderfullintegrationwith

profitsundertheinitialstateofnointegration・

Lemma7．Whenm＞Nandall方rmsbecomeintegratedthenthepI・OEts

ofanintqgratedpalrishig五ercomparedtoinitialstateifando可Yif

（m＋1）＞Ⅳ2 （3・28）

ComparisonofLemmas4and7reveals that completeintegrationmay
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notbeprofitablecomparedtotheinitialstateofnointegrationunderboth

situations．

InthefollowlngSeCtionweevaluatetherelevanceoftheaboveproposi－

tionsuslngagametheoreticapproach・

3．4　A Game－theoreticApproachtoIntegra－

tion

Lin（1988）hasprovidedsomeanalysisonthequestionofprofitincentives・He

concludesthatverticalseparation（disintegration）maybedesirableinmany

situations，eSPeCiallyifdemandsaresu伍cientlyinelasticoriffranchisingop－

portunitiesareavailable（p．251）・BonnanoandVickers（1988）alsoarrive

at asimilarconclusionindependently．BothLinandBonnanoandVickers

consideraduopolymodelwithdifferentiatedproducts・Inahomogeneous

productmodelsuchastheoneconsideredhere，andalsoanalyzedbyGreen－

hutandOhta（1979），aPrisoner，sDilemmamayarise［seeLin（1988，P・254）

andGreenhutandOhta（1979，P．140）］・AsnotedbyLin，“Thereasonwhya

Prisoner，sDilemmaoccursinsomeparametrizationsofthemodelisnotwell
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understood・”（p・254）・Inthissectionweinvestigatetheissuerathermore

SyStematically．

Theproblemoffirst－Palrandsecond－PalrOrfullintegrationincentivecan

bepresented alternatively as a2－PerSOnnOrmalformgame・We consider

twofirmsintheupstreamindustryandmfirmsinthedownstreamindustry・

Playerlisthefirst－PairfirmandPlayer2isthesecond－Pairfirm・Player1，

2choosetheiractionssimultaneouslyfromtheactionspace（i，n）．Herei

standsfor㍑integration乃andnstandsfor㍑non－integration乃・Eachplayer？s

payoffin a period depends on the number ofdownstreamfirms m・The

payofFmatricesforallcasesdiscussedinthissectionareobtaineduslngthe

followlngParameterValues：N＝2，b＝0・9，a＝6，昂＝0・6and耽＝0・4・

DifFerent values ofm areusedto characterizedifferent scenarios．

3．4．1Vbrticalseparation

Ⅵ∋rticalseparationisdesirablewhenthereisnoincentiveforthefirst－Palr

tointegrate（and alsothereisnoincentiveforthecompleteintegration）・

Althoughverticalseparation may be a desirableoutcome when there are

equalnurhberoffirmsinupstreamanddownstreamindustry？theincentive
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toremaindisintegratedismorepronouncedwhenthereareunequalnumber

Offirmsin upstream and downstream stages．Theforcefavorlng Vertical

SeParationwhenthereareunequalnumberoffirmsisnotverywellrecognized

intheliteratureandhencetheeffectonprofitabilityofverticalmergershas

notbeenfullyexplored．ItisclearfromTable2andLemmasland7，thatin

manyinstancesitismoreprofitablenottointegrateatall．Fbrexample，When

N＝3，thenumberofdownstreamfirmsshouldnotexceed6forprofitable

first－Palrincentivebutforcompleteintegrationtobeprofitablethenumber

Ofdownstreamfirmsshouldbeatleast9（oramonopolist）．Clearlywhen

N＝3and6＜m＜9verticalseparationshouldprevail．Similarly，forother

CaSeS for N＞3the number of downstreamfirmsimplying a separation

equilibriumcanbeobtainedfromTable2．

3．4．2　Prisoner？s Dilemma

Table3・Case2：Incentivevs・NoIncentive（m＝2）

Playerl＼Player2 1 n

1 （3・08642，3・08642）（4・82253，1・92901）

n （1・92901，4・82253）（3・42935，3・42935）

AclassicPrisoner’sDilemmaargumentassumesaone－Shotgameinwhich
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thesolutionisthatifplayerlintegratesthenplayer2Shouldalso．Although

bothareworseoffthanifneitherintegrated，integrationisintheindividual

butnotinthejointinterestsoftheplayers．NoticeinTable3thatcompared

totheinitialstate，thefirst－Palrintegrationisprofitableandthesecondis

not，butthatiftIlefirstintegrationhadtakenplace，thesecondfirmwould

WanttOintegrate・ThisoutcomecanbeexplaineduslngPrOPOSitions2，3，

and4．When m＝N thereis always aprofitincentivefor thefirst－Palr．

However，Whenthereis anincentivefor thefirst－Pairtointegratethereis

alsoanincentiveforthesecond－Pairtointegrate．Butbecausethecondition

Ofproposition4canneverbesatisfiedwhenm＝N，thefirmsfindthemselves

WOrSeOfraftertheyallhaveintegrated，reSultinginthePrisoner’sDilemma．

Table3showsthepayoffSofthisone－Shotgame．

Howeverifweconsideraninfiniteperiodgame，insomecircumstances（

n，n）willbeasolution・ItiswellknownfromtheFblkTheoremthatin

arepeatedgame，SeVeralstrategiesincludingtheGrimstrategyandvarious

trigger strategies yield a Nash Equilibriumin which both players cooper－

ate．Thisisalsothecaseinthegameassumedhere．Letus consideritin

amultiTStageCOnteXt．Ateachstagei，Playersl，2choosetheiractions si－

multaneouslyfromtheactionspace（i，n）．Wedefinetotalpayoffasthe
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（discounted）sumofpayoffineachperiodi・e・，1imT→∞∑左16ttji）・（where6

isthediscountfactorandげ）denotesj，Spayoffati）．Ifwepermitaplayer

to choose‘n，afterhe chose’i’in theprevious stage，thenour gameis an

infinitelyrepeatedgamewithPrisoner？s Dilemma・Wecanthenapplythe

FolkTheoreminourcontext．Thatis，ifeachplayerforexampletakesGrim

strategy（i・e・，Choosing‘n7aslongashisopponentchooses’n7，butchoosing

’i，thereafterifhisopponentchooses’i7），thentheirstrategiesconstituteNash

equilibriumwhichyields（n，n）inallstagesforasuitablediscountfactor・

Alternatively，OurgamemaynOt beexactly the same as therepeated

gamestatedabovebeinginsteadthecasewhereonceaplayerchose（i7）he

mustremain’i，．Howeversupposethateachplayertakesastrategythathe

chooses’n7insofarastheotherplayercontinuestoplay’n’，andifhechooses

’i，，theotherplayeralsochooses’i’inthefollowlngperiod，thenagainboth

playerswillchoose‘n，toavoidtheworstsituation（i，i）forasuitablyhigh

discountfactor．（Here6≧0．8approximately）7Insum，eVenifthereisa

7Integrationisunprofitableforplayerlif

Ⅱ1（和，m）

1－∂ ≧Ⅲ1両）＋㌫Ⅲ両）

whereprofits arewritten as afunctionofthefirst andsecondplayerrespectivelybeing

integratedornot・Insertingtheprofitvalues丘omTable3enablesustosoIvefor6・The

Situationisofcoursesymmetricforplayer2．
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firstintegrationprofitadvantage，butafinalintegrationprofitdisadvantage，

itcanbearguedthatinmanycasesintegrationwillnotoccur．

3．4．3　Noincentive vs．incentive

Theremaybecases wherealthoughthereisnofirst－Palrincentivethereis

neverthelessanincentiveforcompleteintegration．Table4givesanexample

PayOffmatrixwhenm＝6．ItisclearfromthematrixthattheNashsolution

iseither（i，i）or（n，n）・Whicheverstatetheindustryhappenstobein，it

islikelytoremainthere．

Table4・Case3：NoIncentivevs．Incentive（m＝6）

Playerl＼Player2 1 n

1 （3・08642，3・08642） （2・8699，2・62188）

n （2・62188，2・8699） （2・89746，2・89746）

Table5・Case4：Ⅰncentiveinbothcase（m＝4）

Playerl＼Player2 1 n

1 （3・08642，3・08642）（3・40278，2・36111）

n （2・36111，3・40278）（2・96296，2・96296）
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3．4．4Incentivebothforfirstandfinalintegration

Finally71nSOmeCircumstancesthereisanincentiveforthefirstTPairtointe一

grateandatthesametimethereisalsoanincentiveforcompleteintegration・

Thisspecialcaseoccursinourmodelwherem＞NonlywhenN＝2and

m＝40r5・ThepayoffmatrixisglVeninTable5form＝4・Inthiscase

theNashequilibriumsolutionis（i，i）becausecomparedtoinitialstatethe

firstintegrationisprofitableandsoisthesecond・Onlyforthiscasecanwe

saywithoutanyreservationthattheintegrationwilltakeplace・8

3．5　EquilibriumLevelsofIntegration

Fromthediscussionaboveitisclearthatattheequilibriumanyoneofthe

followingthreesituationscanemerge：（a）noneofthefirmsareintegrated

（verticalseparation），（b）fu11integration（allpairsthat canintegratehave

integrated），and（C）partialintegration，anintermediatesituationwheresome

firmsareintegratedandsomearenot・91nthissectionweexaminedifferent

8HoweverwhenN＞m，lnmanyCaSeSthereexistincentivesfbrbothfirstandcomplete

integration・Forexample，丘ompropositions2and4†thisholdswhenm＝2）N＞3and

m＝3，Ⅳ＞5．

9Thissectionisbasicallytherevisedversionoftheprevioussection・Whenwewrote
theprevioussection，Wedidnotfindanypossibilityofpartialintegrationbecausewedid

notreachtheLemmas5－6whichwehavenowinsection3．3inpreviousversion．
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equilibriumsituationsuslngthefollowlngframework‥

Stagel‥Eachplayer（apairofupstreamanddownstreamfirms）simul－

taneouslydecideswhethertointegrateornot・Onceaplayerintegrates，the

playermustremainintegrated・

Stage27Themarketstage‥Tradingtakesplace）integratedfirmsexclu－

sivelyexchangeinternally，unattaChedfirmsdropoutifnoneremainonthe

other sideofthemarket．

Oursolutionconceptisthestandard subgameperfectequilibriumone・

TheconditionsforstagelNashequilibriumwithFLfirmsintegratedarethe

b1lowlng：

Ⅲ血（〃）≧Hu（〃－1）＋Ⅲd（〃－1）

（integratedfirmsdonotwishtoseparate）・

Ⅲ壷（〃＋1）≦Hu（〃）＋Hd（〃）

（unintegratedfirmsdonotwishtomerge）・10

（3・29）

（3・30）

Usingthese，tOgetherwithequations（3・17）－（3・19）andLemmas1－7above

10Theseareconditionsequivalenttothoseusedbyd，Aspremontet．al（1983）concerning

collusion，IamgratefultoSteveMartinfordrawlngthistomyattention・
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enableustoderiveanumberofpropositions．

Wefirstnotethefollowingimmediateimplicationsof（3・29）and（3・30）・

The conditionforfullintegrationbeing anequilibriumisthat afinalTPalr

incentive exists．The conditionfornointegration being an equilibriumis

thatnofirstdPalrincentiveexists．Therehre：

Propositionl．NointegrationisanequilibriumiftheconditionsofLemma

JゐjJfoムoJd．

Proposition2．nlllintqgrationisanequillbIiumiftheconditionsofLemma

6ムoJd．

（Notefromlemma3thatthoseconditionsalwaysholdform≦N）The

PrOOfsofthesepropositionsareimmediate．

Proposition3．凡llintegrationis the unlquemarket equilibriumゐrall

川≦▲V．

Proof：nOm（3・29）and（3・30）theconditionforfullintegrationbeinga

unlqueequilibriumisthat

Ⅲ壷（〃）≧H≠（〝－1）＋Hd（〃－1）forallO≦〃≦m
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Lemmas2and3togethershowthatthisconditionholdstrue・Q・E・D・

Itis worth remarking that this does not mean allfirms are better off

followlngintegration．Infact，thecontraryoftenholds－SeeLemma4・

Inordertoinvestigatethesituationinalittlemoredetail，infigurelwe

plotthecurvesm＝N，thelinebelowwhich（3．26）（Lemma5）holdstrue，

andthelinetotheleftofwhich（3．28）（Lemma7）holdstrue・11Thisdivides

thespectrumintoanumberofareas．

Below thelineDK，fu11integrationis theunlqueequilibrium・In area

DBFJKfu11integrationis an equilibrium whereas nointegrationis not・

Moreparticularly，alonglineCB（i．e．，WhereN＝2andm＝40r5）full

integrationistheuniqueequilibrium（sincebothfirstandfinal／secondpair

incentivesexist）・AboveAFH，nOintegrationisanequilibriumwhilstfu11

integrationcannotbe・Simulationssuggestthatnointegrationistheunlque

equilibrium，but arlgOrOuS demonstrationappearsdi用－Cult・12Inthearea

bounded by AFB both nointegration and fullintegration（and possibly

Others）areequilibria・FinallyinareaHFJ，theonlypossibilityispartial

integration．

11Forconvenience，thecurvesaresketchedascontinuousfunctionsofmandN・

12Thedi用・Cultyarisesbecauseofnonmonotonicitiesintherelevantinequalityexpression・
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Afewexampleswillhelptoclarifythenatureofwhathappensinthese

lasttworatherinterestingareasandinadditionwillshowthesensitivityto

theprecisedefinitionofequilibrium．Forallexampleswetakea＝6，b＝0・9，

耽＝0．4，昂＝0．6．

Table60utcomes where N＝2m＝6

Player2

Integrate Not

Playerl Integrate

Not

（3・09，3・09）（2・87，2・62）

（2・62，2・87）（2・90，2・90）

Table70utcomes where N＝3m＝7

Player2andPlayer3　　（Player27spayofF

andactionfirst）

Int，Int Int，Not Not，Not

PlayerlInt（1．74，1．74，1，74）（1・57，1・46，1・46）（1・91，1・35，1・35）

Not（1・46，1・57，1・46）（1・35，1・91，1・35）（1・81，1・81，1・81）

Inexamplel，N＝2，m＝6．Table6showsthepayoffstothefirstand

secondintegratedpair．Clearlytherearetwoequilibriainthesimultaneous

playgame・However，COnSiderthefollowlngalternativetostageoneabove）

whichincludesasequeniialdecisionframework．
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Figurel．

N

14



Stagel：In each period，i＝1，2，…，OnePair，arbitrarily chosen，de－

Cideswhethertointegrateornot・Onceaplayerintegrates，itmustremain

integrated・Eachplayerevaluatesthetotalpayoffwithoutdiscounting．

Withthisalternative，itisclearondrawlngOutthegametreethatfu11

integration would takeplace．Example2in Table7has N＝3，m＝7．

Here，againtherearetwoequilibria．Butondrawlngthegametreewefind

thatthesequentialequilibriumisinthiscasenointegration．Essentiallythe

reasonisthatthesecondexampleistotherightoflineCE（finalprofit）in

figurel，Whereasthepreviousonelaytotheleft．

ThefinalexampleconcernsthecaseN＝6，m＝10inreglOnJFHshown

inTable8・Inexample3thereisanincentiveforthefirst－Pairtointegrate

Table8：CaseofPartialEquilibriumwhenN＝6m＝10

〃鳥 Am 鷲 ズ† 諾乃Hu（〃）Hd（〃）Ⅲ≠（〃）＋Hd（〝）H血（〃）

0 1．11 0．72 2．10
－
0．43 0．51 0．17 0．68

－
1 0．82 0．76 1．80 0．88 0．42 0．31 0．16 0．48 0．70

2 0．73 0．81 1．70 0．77 0．40 0．27 0．15 0．42 0．54

3 0．71 0．88 1．65 0．72 0．38 0．28 0．13 0．41 0．47

4 0．73 1．01 1．64 0．70 0．34 0．34 0．10 0．44 0．45

5 0．82 1．26 1．64 0．72 0．25 0．53 0．06 0．58 0．46

6
ー －
1．71 0．79
－ － － －

0．57

（theconditionofLemmalismet）・Afterfirst－Pairintegrationeachupstream
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firmsuppliesmorelnPuttOtheremainlngnOnintegrateddownstreamfirms

despitethefactthateachnonintegrateddownstreamfirmproduceslessand

lessofthefinalproduct・However，theprofitofeachunintegratedupstream

firmdoesnotstartrisinguntilthreefirmshaveintegrated．Becausethegaln

intheprofitissmallfurtherintegrationisstillpro£table．Asaresultfourth

andfifth－Palrintegrationstillincreasethejointprofits．Afterfivefirmshave

integrated，thereisonlyoneunintegratedupstreamfirmremalnlngWhichnow

SuPPliestofivedownstreamfirms．Boththeoutputandtheprofitsofthis

remainlngunintegratedupstreamfirmincreaseslgnifiCantlyandanyfurther

integrationfailstocompensatefbrthelossintheprofitsoftheupstreamfirm．

AsimultaneousdecisionequilibriumexistsatFL＝5・However，adifEculty

arisesintryingtoconstructhowsuchapurestrategyequilibriummightbe

reached13inasequentialdecisionframeworksincethefirstmoverwouldneed

tofindsomewayofsignalingit wouldnotintegrateinorderforothersin

turntoundergotheprocessofintegration．

Doubtlessit would beeasy to generatefurther reglOnS Ofpartialinte－

gration bylnCOrPOrating some cost ofintegrating．However，Wefeelitis

13Aparallelissueemergesinsomemodelsofresearchjointventurewhereasubsetof

theindustryformsaresearchsharinggroup（seee・g・，thediscussioninKatz，1986）・
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interestingthatitcanariseevenintheabsenceofsuchfrictions・

3．5．1　Effbct on the Final Product Price

InthissectionweevaluatetheeffectofverticalintegrationontheprlCeOfthe

finalproduct・WecompareprlCeSattWOStateS・Theinitialstateisassumed

toinvoIvenointegration．Thefinalequilibriumstateisdefinedtobeone

where no prlVate PrOfitabilitylnCentive exists for anyfurtherintegration・

Notefromtheearlieranalysisthatwhenm≦N，thefinalequilibriumstate

isalwaysfu11integration・Fbrm＞Nfinalequilibriumstatecouldbeafull

integration，nOintegrationorapartiallyintegratedindustry（seeexamplel）・

WestatethefollowlngProposition・

Proposition4．Co叩aredtotheinitialstateofnointegration，theprlCeOf

theBnalproductisneverhigheTatthejinalequilibrium・

NoticethisdoesnotsaythatprlCefallscontinuallyonthepathtowards

equilibrium・14　However，itis truethat at allpoints onthepathtowards

equilibrium，PrlCeislowerthanattheinitialstate・AproofisintheAppendix

Proposition4alsoenablesustoinferthefollowlng・

14ExamplescanbeconstructedinwhichprlCeriseswhenanaddiiionalintegrationtakes

place（seeeg．Salinger（1988））
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Proposition5．ComparedtoinitialpositionフtheMarshallianmeasureof

WelfareishigherintheEnalequilibrium・

Propositions4and5areessentiallyrestatementsofresultsinGreenhut

andOhta（1979）・

Aspointedout earlier，thefirmsintheindustryareoftenworseoffas

aresultofintegration・HoweverProposition5saysthat theirlossismore

thanoutweighedbyconsumers7gain．Figure2illustratesthepoint・島（0）

is theinitialprice and Pr（FL）thefinalprice・C；is themarginalcost of

thefinalproduct whenbothinputs Aand Barepriced at marglnalcost・

Ifinput Aispricedabovemarglnalcost，downstreamfirm，smarglnalcosts

arehigherbut thereis noproducer deadweightloss，merely atransferto

upstreamfirms，Sinceweassumefixedproportionsinproduction・Hencethe

sumofprofitsattheinitialandfinalpositionsisgivenby（Pr（0）－C；）X（0）

and（Pr（FL）－C芸）X（FL）・Asaresultofthepricefall，thereisanetgainin

socialsurplusrepresentedbytheshadedarea・
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Figure2．Marshallianmeasureofwelfare
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3．6　VbrticalIntegrationwith Outside Sales

Sofar，Wehavenotconsideredthepossibilitythatafirm，OnCeintegrated，

COntinuestosupplyoutsiders．Thepurposeofthissectionissimplytoexplore

thisissuealittle．Matters areonlytakenforenoughtoestablishthatitis

feasibleundercertaincircumstances（notinvestigatedindetail）foroutside

Salestobeprofitableand，OnOCCaSion，tOmakewhatwouldotherwisebean

unprofitableintegrationmoreprofitable．This questionhasreceivedrather

littleattentionintheliteraturetodate，althoughReiffen（1992）raisesthe

issueinacommentonOrdover，SalonerandSalop（1990）・Itissometimes

implied，indeedthatthepracticewouldbeilloglCalwithinthepresentcontext

（Salinger，1988，347－9）・Yetthepracticeisrelativelycommon－European

motorindustryexamplesincludePeugeot’ssupplyofdieselenglneStOFbrd

andVolkswagen7ssupplyofgearboxestoRover－anddeservesexamination．

Inordertopursuematters，themodelisstrippeddowntoconsideronly

the profitability ofthefirstintegration．For tractability，We aSSume that

PrlOrtOintegrationtheNupstreamfirmseachsellto芳downstreamfirms，

thelatternumberalsobeing aninteger．Uponintegration，theintegrator

COnSiderscontinulngtOSellto“its”芳－loldcustomersdownstream・It
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Offers to sellat the same prlCe Other downstreamfirms obtainfrom their

SuPPliers（whichwould，inalarge－numbercase，bethe“market”or“never

knowinglyundersold”price）・Again，thisissimplyatractableandplausible

assumptionamongstpossiblecases．Thustheintegrator’sprofitis：

Hβ＝勒－（脆＋軸＋匿一咄（芳一車（3・31）

Notethatallunintegrateddownstreamfirmswillbeofequalsizeinourcase，

SincetheyallfaceidenticalfactorprlCeSandcompetitiveconditions．Ftom

equation（5），deriveddemandxnmaybewritten‥

3171＝
（鷲一見一哉）

（3・32）

Substitutingintoequation（3・31），thefirst orderconditionforprofit max－

imization，treating鳥as aparameter（Suppliedbyunintegratedupstream

丘rms），is

芸＝（ぢ一吼一軒小鳩一捌㌃1）＝0
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Hence

諾意＝吉（だ一可芳一1）－可2－岩上可　（3・33）

Nowif芳≧3，Xi＜xn・Thisisunlikelytoproveprofitable－theintegrated

firmcutsbacksomuchonitsowndownstreamoutputthatitsellslessthan

thosetowhomitsellsinput・Thereforewefocusonthecasewhere芳＝2

fortheremainderofthesection．Inspectionofequation（3・33）fbrthiscase

revealsimmediatelyoncomparisonwithequation（3・32）thatxi＝Xn・Hence

settingX…Xi＋（m－1）xn＝mXnyields‥

鳥＝α一馬－ゐ（憲）芽 （3・34）

usingequations（3・32）and（3・1）・

TurnlngtOthederiveddemandfacingtheN－1unintegratedupstream

firms，Xn，Wehave：

gm＝項m一芸）＝研（1一志）＝ズ（荒土）（3・35）

Theysupplym一芳i・e・（m－2）ofthedownstreamers，theirpreviouscus－
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tomers．Thusfromequation（3．32）‥

だ一見一昂＝

Fromequations（3・34）and（3・35）‥

J）．＼■バ

（m一芳）

鳥＝α一昂－あ（竺崇）（荒げれ

Profitofeachupstreamfirmis

H祝＝鳥Am一耽Am；㍑＝2，…．Ⅳ．

（3・36）

（3・37）

Thefirst－Order condition for profit maximization with respect to output

鳥－4訪（竺崇）（品）＝耽

SummlngOVertheNqlfirms，allalike，yields：

（Ⅳ一明一鋤（誓ユ）（㌫）＝（Ⅳ－1）吼（3・38）
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Usingequation（3・37）wecansolveforXnand鳥‥

．lr′‘＝

（Ⅳ－1）2
Ⅳ2

α－fもー吼

鳥＝笥旦＋

and，uSingequation（3・35），

」1、7－　＝ （完工）

－、‾＿さ二・l′

1（α一昂一耽）

m＋1　　　あ

Then，fromequations（3・36）and（3・39）‥

777．

m＋1
（3・39）

（3・40）

＝Xiin this case　　（3・41）

ぢ＝鳥＋机（竺京と）嘉（α一昂一喝　（3・42）

Finally，thesevaluescanbesubstitutedintoequation（3・31）tosolvefor

IISin terms ofparameters ofthe model．After some manipulation（and

recallingthatalltheseformulaearegeneratedunderthespecificassumption

that芳＝2），Wefind：

HS＝
（α一昂一吼）2

らV2（2Ⅳ＋1）2
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Wecannowdrawcomparisonsbetweentheprofitsobtainedwhenintegrating

and supplying outsidewith the profits obtained fromintegrating but not

supplyingoutsideandthecombinedprofitsofanupstreamanddownstream

firmseparately，tOeValuatetheincentivetointegrate．Romequations（3・17）

and（3・18）weobtain：

H当0）＋Hd（0）lm＝2Ⅳ＝

andfromequation（3・19）：

（α一昂一耽）2

あV2（2Ⅳ＋1）2

Ⅳ2（5Ⅳ2＋2Ⅳ）

（Ⅳ＋1）2 ）（3・44）

汀血（川m＝2Ⅳ＝
（α一昂－〟α）2

らV2（2Ⅳ十1）2

（4Ⅳ－1）2
）（3・45）

Someillustrativecomparisonsbasedontheseformulaearelistedintable9

below．

Baseduponthisanalysis，WemayState：

Proposition6．陥rticalintegration w正h outsidesales can bemoreprof－

itablethanverticalint曙rationwithゐreclosure・Itcanenableintegrationto

takeplacewhichwouldnotbepr0月tableintheabsenceofoutsidesales・

ThesepointsareillustratedbytherowforN＝3andtherowforN＝5in
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Table9．ComparisonsbetweenHS，rIu（0）＋IId（0）andHint（1）

α＝6；ら＝．9；耽＝．4；昂＝．6．

Ⅳ m Ⅲβ H 当0）＋ H d（0） 廿両

2 4 3．06 2．9 6 3 ．4 0

3 6 2 ．02 1．8 1 1．9 1

4 8 1．35 1．2 1 1．2 1

5 1 0 0 ．9 6 0 ．8 6 0．8 3

6 12 0．7 1 0 ．6 4 0．6 0

table9．Noteneverthelessthatoutsidesalesarenotinevitablyprofitable－See

therowforN＝2．Itshouldalsoberecalledthatcompleteintegrationisnot

PrOfitableeitherforN≧3here（seeLemma7）・However7giventheworkof

theprevioussection，itisnotnecessaryk）ranindustrytobecomeintegrated

that completeintegrationbeprofitable－this willdepend upon thefirms7

discount factors．Thus the analysisin this sectionhas demonstrated that，

ifoutsidesalesarecontemplated，thenumberofcasesforwhichintegration

Willoccuris greaterthanifconsiderationofoutsidesalesis omitted．The

reasonisthat outsidesales arenotperfect substitutesforfinalgoodsales，

evenwithfiⅩedproportions．
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3．7　VAriableProportions Tbchnology

Inthissectionwefocusontheeffectsofverticalintegrationwhentheproduc－

tiontechnologyallowssubstitutionbetweenthetwolnPutS・Inparticular，We

considertheCESproductionfunctioncommonlyusedinearlierpapersinthe

area．Asmentionedearlier，theforcefavorlngVerticalintegrationisstronger

whentheproductionfunctionisofvariableproportionstypebecausevertical

integrationeliminatesnotonlydoublemarglnalizationbutitalsocreatese凪－

CiencybyeliminatinglnPutdistortions・Withtwoforcesfavorlngintegration

insteadofonlyoneunderfiⅩedproportions，OneWOuldexpect someresults

tochange．Webringoutthedifferencesandthesimilaritiesafterderivlngthe

equilibriumconditionsandpresentingtheresultsbasedonsimulations・As

willbecomeapparent，equilibriumconditionsresultinexpressions that are

nonlinearinnatureandthereforecannotbesoIvedanalytically．Toovercome

thisdi伍cultyweuseextensivesimulationsuslngmanydifferentcombinations

Ofthedemandandthecostparameters．

ThedemandforthefinalproductislinearandisglVenbyPr＝a－bX

Where，

ズ＝画字＋（1－∂）月毛当ポ示
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Themarginalcostfunctionsciandcnare（seeAbiru，1988）

C壱＝匿鳩‾J＋（1－畔宵‾J］てこ司

cm＝匿だ‾J＋（1一軒照‾J］ロ＝不

3．7．1　Equilibrium

（3・47）

（3・48）

Theequilibriumconditionsforthedownstreamandupstreamfirmscanbe

obtained as：

P二：＝

mT7

川J／－1

鳥＝

［cm一旦（cm－C誹
1771．

（Ⅳ－〃）且

（Ⅳ－〃）且－1
．1左

（3．49）

（3・50）

wherethederiveddemandelasticity，WhenBissuppliedcompetitively，1S

且＝り∬α＋J（1－∬α）
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UsingtheexpressionsforEandKa simultaneously，inequation（3・49），

鳥Canbefounduslngthefollowlngequation・

（（Ⅳ－〃）り一1）鳥＋（（Ⅳ－〃）J－1）鳥 （宇）♂（訂1

ー（Ⅳ－〝）珊（宇）J（景「（Ⅳ一〃）槻＝0（3・51）

Since鳥cannotbesolvedexplicitly，CnandPgcannotbeobtainedexplic－

itlyintermsofgivenparameters．Therefore，tOObtaintheprofit－maXimlZlng

Values，equationsfor鳥，PgandcnmustbesoIvedsimultaneously・

Theexpressionsforprofitscanbewrittenasfollows・

Hd（〃）＝（鷲一cm）gm

汀血（〝）＝（豊－Cf）勘
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Where，

豊－C壱

丹－。ハ

HW（〝）＝（鳥一耽）Am

whereAn＝（6＋（1－6）（響）J．1）岩五・

3．7．2　Profitincentive

（3・54）

（3・55）

（3・56）

Inthissectionweevaluatetheprofitincentivesbyobtainlngnumericalsolu－

tionsuslngtheexpressionsderivedabove・Thesimulationresultsarebased

on many difFerent combinations ofvarious parameters・Wevaried o・from

O．01to5inO．01steps，6fromO．1to・9inO・01steps，afrom2to6inO・1

steps，Mafrom．4tolinO．1steps，昂from．4tolinO．1steps，bfrom・1to・9

in．1steps，Nfrom2to6inlsteps，mfrom3to9inlsteps・TablelOgives

asampleresultofthesimulations．TablelOisbasedonthesetofparameters

specifiedatthetopofthetableandnumericalvaluesofallthevariablesare

listed．WeconsiderthreerelationshipsbetweenNandm．Theinitialstate

iswhenFL＝OandthefinalstateiswhenFHSeither20r3dependingonthe
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valuesofNandm．Ilmtdenotestheprofitsofanintegratedpalrandvaries

dependingonthenumberofintegratedpalrS．Basedonthesimulationruns

fortherangesoftheparametersmentionedaboveandtheresultspresented

inTablelOwestatethefollowlngthreepropositions．

TablelO．ProfitIncentiveUnderVariable proportions

α＝3；あ＝．9；耽＝．4；昂＝．6；J＝．2；∂＝．5；C壱＝．996

〃，m 〃 鳥 A m cm f習 どれ ∬i H u Ⅲd H u ＋ H d Ⅱ哀れt

Ⅳ ＝ m ＝ 2 0 ．7 6 4 ．5 9 3 1 ．3 6 2 1 ．9 0 8 ．6 0 7
－
．2 1 6 ．3 3 1 ．5 4 7

－

1 2 ．7 18 0 3 ．1 6 8 1 ．9 9 8 0 1 ．1 13 0 0 0 1 ．1 1 6

2
ー ー －

1．6 64
－

．74 2
－ － －

．4 9 6

3 ＝ Ⅳ ＞ m ＝ 2 0 ．6 3 8 ．6 4 9 1 ．2 3 8 1 ．8 2 5 ．6 5 3 － ．1 54 ．3 8 3 ．5 3 8 ー

1 ．8 4 3 ．4 0 1 1 ．4 3 9 1 ．8 12 ．4 1 4 ．9 0 6 ．17 7 ．15 5 ．3 2 2 ．7 3 9

2
－ － －

1．6 6 4
－

．7 4 2
－ － 岬

．4 9 6

2 ＝ ＿Ⅳ ＜ m ＝ 3 0 ．8 33 ．4 3 2 1 ．4 2 9 1 ．8 2 2 ．4 3 6 － ．18 3 ．17 1 ．3 5 5 －

1 3 ．9 2 8 0 4 ．24 6 1 ．9 9 8 0 1 ．1 1 3 0 0 0 1 ．1 16

2
ー － ー

1．6 6 4
－

．7 4 2
－ － ー

，4 9 6

Ⅳ ＝ m ＝ 3 0 ．6 8 7 ．4 7 0 1 ．2 8 6 1 ．7 15 ．4 7 6
－

．13 5 ．2 0 4 ．3 3 9
ー

1 ．9 0 5 ．2 6 7 1 ．4 9 9 1 ．7 4 8 ．2 7 7 ．8 3 6 ．13 5 ．0 6 9 ．2 0 4 ．6 2 9

2 8 ．7 1 7 0 8 ．4 2 2 1 ．6 6 4 0 ．7 4 2 0 0 0 ．4 9 6

3
ー － －

1．4 9 7
－

．5 5 7
－ － －

．2 7 9

4 ＝ Ⅳ ＞ m ＝ 3 0 ．6 12 ．4 9 6 1 ．2 12 1 ．6 5 9 ．4 9 7
－

．10 5 ．2 2 2 ．3 2 7
－

1 ．7 17 ．3 7 2 1 ．3 16 1 ．6 5 7 ．3 7 9 ．7 3 5 ．1 18 ．12 9 ．2 4 7 ．4 8 6

2 1 ．1 3 2 0 1 ．7 16 1 ．6 6 4 0 ．7 4 2 0 0 0 ．4 9 6

3
－ ー －

1．4 9 7
－

．5 5 7
ー － －

．2 7 9

3 ＝ Ⅳ ＜ m ＝ 4 0 ．7 19 ．3 6 7 1 ．3 18 1 ．6 5 4 ．3 7 4 ー ．1 17 ．12 6 ．2 4 3
－

1 ．9 4 0 ．1 9 9 1 ．53 2 1 ．7 18 ．．2 0 7 ．8 0 2 ．10 7 ．0 3 9 ．1 4 6 ．5 8 0

2 1 0 ．28 7 0 9 ．77 8 1 ．6 6 4 0 ．7 4 2 0 0 0 ．4 9 6

3 － － ー
1．4 9 7 － ．5 5 7

ー － 　　　　　　【
．2 7 9

Proposition7．Rqgardless ofthe number ofupstream and domlStream

£lmStheTeisalwaysanincentivehrthejirst－Palrandsubsequentintegra－
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tio刀βupfoco叩Jete血f曙ratjoJユ．

Proposition8．Ⅵ施enthenumbeTOfupstreamanddom15tream占msare

equal（N＝m）thencompletein吻rationislessprojitablecomparedtothe

血ifiahtateofJlO血tegratjom

Proposition9．Ⅵ仏enN＞mn1111ntegrationisalwayslessproBtablecom－

paredwiththeinitialstate，butwhenm＞NAlllintegrationisalwaysmore

projitableco叩aredwiththeinitialstate．

AgalnitisonlylnCircumstanceswherebothfirst palrandfinalprofit

increasesarepresentthatintegrationwillbeguaranteed・

3．7．3　ComparisonbetweenfiⅩedandvariablepropor－

tions

Inthissub－SeCtionwecompareandcontrastthesimilaritiesanddifferences

betWeen theresults under these two cases．
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3．7．4　First－Pairandsubsequentintegrations

Inthefixed－PrOPOrtionscaseafirst－PalrincentivealwaysexistswhenN≧m・

ThusitisnotatallsurprlSlngthatinthevariableproportionscasethereis

also anincentive．When m＞Nfirst－Palrincentive requlreS a COnStraint

on thenumber ofdownstreamfirmsinthefiⅩedproportions case because

theeliminationofdoublemarglnalizationisnotenoughtocompensatefor

theforegone profit oftheupstreamfirm．Therefbre，afirst－Palrincentive

may not exist・In the case ofvariable proportions elimination ofdouble

marglnalizationtogetherwiththereductioninlnPutdistortionsturnsoutto

bemorethanenoughtocompensatefortheprofitoftheupstreamfirm，hence

whenm＞Nthereisalwaysanincentiveforthefirst－Pairtointegrate・The

sameargument canbeappliedto subsequentintegrations・Theremainlng

unintegratedfirmsbecomeworseoffasaresultofthefirstintegration・In

ordertoimprovetheirprofitabilitytheytoomustintegrate・Aswasthecase

infiⅩedproportionspartialintegrationisnotintheinterestoftheremainlng

firmsinthevariableproportionscase．
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3．7．5　Completeintegration

（a）equalnumberscase Whenthenumbersoffirmsattheupstreamand

the downstreamstages areequalthereis noincentiveforfullintegration・

Thisresultisthesameinbothcases．AlthoughOnceintegrationhasbegun

itpaysfortheremainlngfirmstofollow，theyallbecomeworseoffafterfull

integration・This Prisoner，s Dilemma・Situation also occurredin thefiⅩed

proportionscase・15

（b）unequalnumbers caseItiswhenthenumberoffirmsatthetwo

stagesareunequal，thatwefindthemoststrikingdifferencebetweenthetwo

cases．Inorderto explainthe differences weconstruct examplesin Table

ll．Thisshowstheprofitsattheinitialandthefinalstateoffu11integration

underfiⅩedandvariableproportions．Thetableshowstheeffectsofchanges

in N and m as well as variationsinJ・and6．The values of o・and6affect

theprofitsonlyinthevariableproportionscaseofcourse・Basedonthesim－

ulationrunswefindthatattheinitialstateofnointegrationthehigherthe

valuesofo・，thegreatertheprofitsofthedownstreamfirms，Ceterisparibus・

15ForaconstantelasticitydemanditcanbeshownthatwhenN＝mthereisneveran

incentiveforfullintegration．Aformalproofcanbeobtained丘omtheauthors．
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Theintuitionbehindthisresultisrathersimple．Highervaluesofo－allows

increasedsubstitutionbetweentheinputsthuslowerlngthecostofthedown－

streamfirms，Ceterisparibus．Therelationshipbetweeno－andtheprofitsof

an upstreamfirmdepends on theinitialmagnitude of6・Aslong as the

valueof6isnotveryhigh（closetoone），thehigherthevalueofJ，thelower

theprofitsoftheupstreamfirms・But）When6approachesonetheinputA

becomesrelativelymoreimportantintheproductionofthefinalgood・In

thiscasetheeffectofhigher6（whichincreasestheprofits）dominatesthe

efftctofhigherJ（whichdecreasestheprofits）resultinginanetincreasein

theprofitsoftheupstreamfirms・However，lnallcasesthesimulationresults

showthatthedownstreamfirms，profitsdominatetheprofitsoftheupstream

firmswithrespecttoallparameters・ForanyglVenO－and6，aSbothNand

mincreasesimultaneouslytheprofitsofeachupstreamanddownstreamfirm

decreasebecause theindustries at boththe stages becomerelativelymore

COmPetitive．

ObservefromTablellthatattheinitialstateforglVenParametricvalues

ofdemandandcost conditionstheprofitsofanupstreamfirmunderfiⅩed

proportionsare alwayshigherthananupstreamfirm7sinitialprofitsunder

variableproportions．Thereasonisthatinputsubstitutionisnot possible
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andthus upstreamfirms’monopolypowerisrelativelyhighwhichenables

themtoearnhigherprofits．However，adownstreamfirm’sprofitsunderfiⅩed

proportionsarealwayslowerthanadownstreamfirm’sprofitsundervariable

PrOPOrtions．Thisis because theinitialcost ofa downstreamfirm under

Variableproportionsislower（itismorecostefBcientbecauseofinputsubsti－

tution）thanthecostofadownstreamfirmunderfiⅩedproportions・These

inequalities always holdforallour simulationruns．Thecombinedprofits

at theinitialstateunder thetwo cases dependon whetherthenumber of

upstreamfirms aregreaterorsmallerthanthenumberofthe downstream

firms．WhenN＞m，thecombinedprofitsundervariableproportionsareal－

WayShigherthanthecombinedprofitsunderfiⅩedproportions．Theopposite

isthecasewhenN＜m．Thisreversalinthedirectionoftheseinequalities

is thekeydeterminant ofwhethertheprofitincentiveexists ornot atfull

integrationwhenthereareunequalnumbersoffirms．

TheintuitiveeconomicexplanationforIlu＋Ildbeinghigherundervari－

able proportions when N＞mis as follows．Observefrom Tablell that

that attheinitialstatethesecondterm（rId）ofthe corhbinedprofitsis

muchlargerthanthecorrespondingtermunderfiⅩedproportions．Although

thefirsttermunderfiⅩedproportionsishigherthanthecorrespondingterm
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Tablell．Profits at theInitial and Final States

α＝3；あ＝．9；耽＝．4；昂＝．6．

Ⅳ ，m F ix e d p ro p o rtion s V aria b le p ro p o rtio n s

Ⅳ ＝ 3 ，m ＝ 2 H 当 0 ）

．1 8 5

H d（0 ）

．2 78

＝〃十 日ィ

．4 6 3

u HJ

．4 9 4

H u （0 ） H d （0 ） Ⅲ㍊＋ H d 汀 血 J ，∂

．1 54 ．38 3 ．5 3 8 ．4 9 6 ．2 ，．5

．16 5 ．3 8 5 ．5 5 0 ．5 0 4 ．2 ，．8

．0 70 ．4 5 5 ．5 24 ．5 14 2 ，．5

Ⅳ ＝ 4 ，m ＝ 3 ．1 33 ．1 78 ．3 1 1 ．2 7 8 ．10 5 ．2 2 2 ．3 2 7 ．2 7 9 ．2 ，．5

Ⅳ ＝ 2 ，m ＝ 3 ．3 7 0 ．1 2 3 ．4 9 3 ．4 9 4 ．1 8 3 ．1 7 1 ．3 5 5 ．4 9 6 ．2 ，．5

．1 9 3 ．1 7 2 ．3 6 5 ．5 0 4 ．2 ，．8

．0 5 4 ．2 5 4 ．3 0 8 ．5 1 4 2 ，．5

Ⅳ ＝ 3 ，m ＝ 4 ．2 2 2 ．1 0 0 ．3 2 2 ．2 7 8 ．1 1 7 ．1 2 6 ．2 4 3 ．2 7 9 ．2 ，．5

undervariableproportions，thedominanceofthesecondterm（becauseof

ftwerdownstreamfirms）resultsinhighercombinedprofitsundervariable

proportions．Sincetheinitialcombined profits under variableproportions

arehigherto beglnWith，fu11integration does not generateenoughprofits

tomakeupfortheprofitsoftheupstreamfirm．Thereforethereisneveran

incentiveforfu11integrationundervariableproportions．Dependingonthe

differencebetweenthenumberofupstreamanddownstreamfirms（whichin

turndeterminestheimpactofdoublemarginalizationattheinitialstate）フ

theremayexistanincentiveforfu11integrationinthefiⅩedproportionscase

（seeLemma4）・
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FbrN＜mthefirstterm（Ilu）ofthecombinedprofitsunderfixedpropor一

七ionsismuchlargerthanthecorrespondingtermundervariableproportions・

The dominance ofthefirst termmakes theinitialcombined profits under

fiⅩedproportionslargerthantheinitialcombinedprofitsundervariablepro－

portions．SincetheinitialprofitsunderfiⅩedproportionsarehighertobegln

withthereisneveranincentive丘）rfullintegrationexceptwhenN＝2and

m＝40r5．Inthefixedproportionscase，WiththeexceptionofN＝2and

m＝40r5；thereisnoothercombinationofN，mforwhichthefirst－Palr

andfu11integrationincentivesexistatthesametime・Withvariablepropor一

七ionsbecauseofinitiallowercombinedprofitsthereisnoconstraintoneither

thefirstintegrationorfu11integrationandhencefullintegrationisalways

profitablecomparedtotheinitialstate．

Ⅵ毎summarize the similarities and differences between the two casesin

Table12．Thegeneralimplication ofthese resultsis that even alimited

amountofsubstitutioninproductioncanbeimportant totheprofitability

Ofverticalintegration・
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Table12．ComparisonBetweenFixedandVariableProportions

ProfitIncentivefor when fiⅩed proportions Variableproportions

鮎st－palr Ⅳ≧m always always

Ⅳ＜m notalways
（see Table4）

always

Subsequent

integrations

Ⅳ＞m

orⅣ＜m

always always

COm Pleteintegration

com pared to
init，ialstate

Ⅳ＞m
ifⅣ＞m Z＋m －1　　ウ

neVer

Ⅳ＝m neVer neVer
Ⅳ＜m Only ifN ＝2and

m ＝4 0rm ＝5

always

3．8　Conclusions

EversincethepublicationofthepaperbyVernonandGraham（1971），it

hasbeencommonforanalysesofverticalintegrationtoassumethataprofit

incentiveexistsformerglngParties・ThislgnOreStheefFectsofsomeofthe

forcesoperatinguponintegration，1nParticularthechallengeofthevertical

separationliteratureandthestraightforwardcompetitioneffectsunderstan－

dardassumptions・16Aswehopewehaveshown，theseforcesareimportant

inparticularin cases wherefactor substitutionisimpossible，downstream

numbers arerelativelylarge and upstreamnumbers relativelysmall・But

16Thereisananalogyherewiththeliteratureontheprofitabilityofhorizontalmerger）

－Seee．g．Salant，SwitzerandReynolds（1983）andPerryandPorter（1985）・
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moreover，Webelievewehaveclarifiedtheconditionsforprofitabilityofverti－

Calmergersintermsofinitialandsubsequentelfects・Welfareanalyseswhich

donottakeprofitabilitye仔ectsintoaccountwillbeseriouslymlSguided・

Our analysis alsocastslightonthemuch debatedforeclosureissue・In

contrast to whatis often assumed，a merglng Arm may wish to continue

supplyingitsowncompetitorsforprlVatePrOfitabilityreasons）Withoutthe

needforpressurebyoutsidebodies（seee．g．MonopoliesCommission，1966）・

Thefbreclosureissueiscertainlyanimportantone，buttoomuchemphasison

foreclosurewithoutexploringtheincentivesseemsmlSguided・Effortmight

moreprofitablybeextendedinexaminlngfeaturesofverticalseparationsuch

asexhibitedbytheJapaneseKeireisu，tOinvestigatetheirprofitabilityand

incentiveeffectsbycomparisonwithintegration．
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3．9　Appendix

ProofofLemma2：Sinceallvaluesarepositive，inequality（3・24）canbe

rewrittenas，

1＋
771－1　　〃

下京「＞訂‡1

Usingthebinomialinequality（1＋y）α≦1＋αyforO＜α＜1andy≧O

itissufEcienttoprovethat

1＋
・777－1　　　Ar

＞

2Ⅳ　‾Ⅳ＋1

Ⅳ＋1．（m－1）（Ⅳ＋1）

Ⅳ

－＞

2Ⅳ2
＞1＋
m2＋m

2Ⅳ2

1＼m（m＋1）（m－1）（Ⅳ＋1）
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Sincem≦Nitisenoughtoshowthat

2Ⅳ≧m（Ⅳ＋1）－（m－1）（Ⅳ＋1）

N＞1　　whichistrue．Q．E．D．

Or

ProofofLemma3：The Lemmais trueifit can beshown that for any

m≦N，inequality（3・25）holdsfbrl≦FL＋1≦m・Inequality（3・25）canbe

written as

（m＋1）．Ⅳ

（〝＋2）（Ⅳ－〝）

〃－1　　Ⅳ－〝

Ⅳ－〝　■　Ⅳ－〃＋1

（m－〝）（m＋1）

（〃＋1）（Ⅳ－〝）2

Againuslngthebinomialinequalitymentionedearlier，itisenoughtoshow

that

（m＋1）．Ⅳ

（〃＋2）（Ⅳ－〃）

〃－1＼　Ⅳ－〃

・＼●－／′　‾▲＼’一一／′＋l
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Orフ

（m＋1）

（〝＋2）（Ⅳ－〃）

（m－〝）（m＋1） ▲＼■－／′　．＼’－／′－1

2（〃＋1）（Ⅳ－〃）（Ⅳ－〃＋1）‾Ⅳ一〃＋1

Simplificationyields

一＼’‥－／′

（m＋1）［2（〃＋1）（ルー〃＋1）－（m－〃）（〃＋2）］≧2（〝＋1）（〃＋2）

SinceN－FL≧m－FLitisenoughtoshowthat

（m＋1）［2（〝＋1）（ルー〝＋1）－（Ⅳ－〃）（〃＋2）］≧2（〃＋1）（〝＋2）

Or7

（m＋1）［2（〝＋1）（Ⅳ－〝）＋2（〃＋1）－（Ⅳ－〃）（〃＋2）］≧2（〝＋1）（〝＋2）

Orフ

〃（Ⅳ－〃×m＋1）≧－2（〃＋1）（m－1－〃）

theLHS＞OandtheRHS≦Oforl≦（FL＋1）≦m・Q・E・D・
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ProofofLemma4：Whenm＝N，fullintegrationislessprofitablethanno

integration，ifandonlyif，Ilint（FL）＜nu（0）＋Ild（0）・Usingequations（3・17）7

（3・18）and（3・19）withm＝Nandsimplifyingweget，

m m2
1＜

（m＋1）■（m＋1）2

or，1＜m2－mWhichisalwaystrueform≧2・

Whenm＜N，fullintegrationisprofitable，ifandonlyifIlini（FL）＞

Ilu（0）＋Ild（0）whichcanbewrittenas（byputtingFL＝m）

m＋Ⅳ＋1十m（Ⅳ一m－1）

（m＋1）2（Ⅳ一m＋1）

whichaftersimplificationreducesto

1＞

‘け7． Ⅳ2

（m＋1）（Ⅳ＋1）2－（m＋1）2（Ⅳ＋1）2

m2＋m＋Ⅳ2

（Ⅳ＋1）2

Ⅳ＞
m2十m－1
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ProofofLemma5：Inequality（3．24）canbewrittenas17

（3Ⅳ2－2Ar岬1）m2－2（2Ⅳ3＋Ⅳ2－1）m－（4Ⅳ3－3Ⅳ2－2Ⅳ＋1）＜0

For any glVen Value of N there are two roots for m・The positive root

representsthevalueofmfbrthefirst－Pairincentive．Q．E．D．

ProofofLemma6：Incentivek）r thefinalintegration existsifequality

（3・25）holdsforFL＋1＝N・BysubstitutingFL＝N－1in（3・25）weget

（Ⅳ－1）2m2－m（Ⅳ3＋5Ⅳ－2）＋（Ⅳ－1）2＜0

For any glVen nurribers of upstreamfirms，N，the solution to the above

inequalityglVeStWOrOOtSform．Thepositiverootrepresentsthevalueofm

thatisnecessaryfortheincentiveforfinalpairintegration．Q．E．D．

ProofofLemma7：Whenm＞N，theconditionforcompleteintegra－

tiontobemoreprofitablethannointegration，Ilini（FL）＞Ilu（0）＋Hd（0），Can

17clearlythisinequalityrepresentsthefirstpairincentivefbrallcoITibinationsofm
andN．IIoweverthepointisthatwhilstit alwaysholdstrueform＜N，it doesnotfor

m＞N．SeeFigurel．
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bewrittenusingequations（3・17），（3・18）and（3・19）withIL＝Nas：

†77 Ⅳ2

（Ⅳ＋1）2′（Ⅳ＋1）2（m＋1）■（Ⅳ＋1）2（m＋1）2

m＋1＞Ⅳ2

Or

Q．E．D．

ProofofProposition4：Itisequivalent toprovethatX（FL＝0）＜

X（FL）・mOmequation（3・14）theexpressionsresultinthefollowinginequality・

（α一馬t耽）mⅣ　ノ（α一馬一耽）（mⅣ〝一m〃2十mⅣ＋〃）

あ（m＋1）（Ⅳ＋1）、　　ら（m＋1）（〝＋1）（Ⅳ－〃＋1）

mⅣ（〃＋1）（Ⅳ－〃＋1）＜（Ⅳ＋1）（mⅣ〃一m〃2＋mⅣ＋〃）

0＜（Ⅳ＋1）＋m（Ⅳ－〃）
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Chapter4

The TbyotaKeireisu：An

HistoricalAnalysIS
●

4．1　Introduction

Inthelast丘）uryearS，1TbyotaMotorscamefirstintheleagueofmostearn－

ers amongstJapanesecompanies．Usually，nOCOmPanyis bornlarge；they

becomesoasaresultofcompetitionwithrespecttoResearchandDevelop－

ment（R＆D），gearingtheirproductionsystemtowardshighqualitygoods

atlowercosts，andhavlngtheabilitytoforecastcorrectlythefuturedemand

1ThispaperisbasedonAbiru（1992）．
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fortheirproducts．Inthisrespect，Tbyotaisnoexception・

Intermsofgrowthandexpansion？TbyotaisoftencomparedwithNis－

sanMotors．However，althoughToyotagrowsbyseparatipgintodivisions

（verticalseparation）whichformindependent entities，theyremainclosely

connectedwiththemaincompanythroughtheKeiretsusystem，butinthe

caseofNissangrowthtakesthek）rmOfmerglngindependentcompaniesinto

theNissanitself（verticalintegration）・2　Myaiminthisshortpaperisto

concentrateononlytheTbyotaKeireisusystemandononlyitshistorical

developmenthoplngthatthiswillhelpusunderstandit・

BeforeIgetdowntothistask，IshouldmentionthatthehistoryofTbyota

can be dividedinto threephases．Justlikehumanlife，it goesthrougha

periodofinfancywhenitisdependent，bothbiologlCallyandeconomically，

onitparents，developsintoyouthwithindependentcharacterbutstillheavily

economicallyreliantonthem，andbecomesadult．

Fbr Tbyota，infancylS aCtually the period before theestablishment of

the company．Durlngthis phase，theparents are the ToyotaAuto Loom，

theJapaneseGovernment andthetechnologyprovidedbyUS carmakers・

The youth phase extendsfrom the establishment ofthe company to the

2see，MonopolyAnalysisResearchAssociation（1974），P・373
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beginnlngOftheKoreanWar．Withinthisperiod，eSPeCiallyduringWorld

WarII，Tbyotawasundergovernmentcontrol，andalsomanyoftheKeireisu

companieswereformed．AdulthoodcameaftertheKoreanWar・

In the next section，I shallfollow theinfant to see howit has fared・

TheyouthshallbeexaminedinthefollowlngSeCtionwhereIshalllookinto

hisfamilyrelationships，eSPeCiallywithbrothersandsistersunderparental

guidanceandsupport（thelbyotaGroup），andhisfriendships（Kyohokai）・

However，Ishallnotgoneartheadult．Thepaperfinisheswithconcluding

remarks．

4．2　RiseofToyotaMotor Company

WhenonetalksaboutthebirthofToyota，OneCannOtneglectthepeopleasso，

ciatedwiththisestablishment．ThefounderofalltheToyotacompanieswas

SakichiTbyoda，Whoin1918establishedtheTbyodaBoshokucompanywhich

developedthesplnnlngandweavlngmaChineforthefirsttimeinJapan・Af－

terthesuccessofthiscompany，WhichwasmainlyduetoitscontinuedR＆D

efforts，hebuilttheTbyodaAutoLoomin1926；thusmakingitpossibleto

introducemass－PrOductioninthetextileindustrywhichinturnscontributed
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totheJapaneseeconomybyacqulrlngforelgnCurrenCyWhichwasscarceat

thattime・AsymbolicindicationofthetechnologlCalprowessofToyodaAuto

LoomwasthepurchaseofpatentrightsbyPratt，theworldleadingsplnnlng

COmPany・

Becauseboth companies weresuccessfu1，theyhadenoughresources to

advanceintonewfields．FbrSakichi，thenewfieldwasautomobileproduc－

tion，andthisbecametheobjectivefollowlngtheirvisittotheUnitedStates

in1910，Wheretheywitnessedfirst handthehigh1ydeveloped automobile

societythere．ThisledthemtobelievethatthefollowlngyearWaStOCOmT

mencetheautomobileage・Theideawasclosetotheheartofhissuccessor）

hisseniorsonKiichiroToyodawhobecameknownasthefounderofToyota

Motors．

KiichiroToyodajoinedtheTbyodaBoshokucompanyin1921beforemov－

lngtOToyodaAutoLoomwhenitwasestablished・Hestartedpreparlngfor

anewautomobilecompany，andasaninitialstephewantedtolearnfrom

UnitedStates．So，hewenttherein1929andwastakenbysurprlSeatthe

a用＿uenCeOfAmericansociety．

The annual sales of automobilesin the US at this time exceeded the5

millionmark，butinJapanitwasnomorethanafewhundredsasthefigure
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inthefollowlngtableclearlyindicate．

Table：Japaneseannualcarsalesfk・Om1928to1931

Year Fbrelgn Car Japanese Car

1928 32，224 347

1929 34，356 437

1930 22，269 458

1931 22，086 436

Source：40yearbookofToyotaMotorsp．36

ThefirstJapanesecarwas madein1902byShintaroYoshidaandK0－

manosukeUchidaandwasnamed‘Takury’．Buttheproductiondidnotlast

longbecauseofthepoorqualityofthecaraswellasthefinancialproblems

facingthecompanyatthetime・Then，in1918，aCOmPanynamed’Kaishin－

Sha’（therootofNissanMotors）startedtheproductionofcarnamed’Dat’・

RecognlZlngtheimportanceofcarsduringWorldWarI，theJapanesegovern－

mentstartedtoencouraglngthedomesticproductionofautomobilesviathe

LawqfMilitary CarSubsidyin1918．Inadditiontothis，theKantoearth－

quakein1923whichdamagedthepublictransportationsystem丘）rCentral

Japan，Createdanurgentboostinthedemandforcars．However，Japanese

madecarsinthosedayswerefarfromcompetitivewiththeirforelgnCOunter－

Part・Therefore，1mmediateneedwassatisfiedmostlythroughimportsfrom
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theUS．ConvincedthatJapanwastheprospectivefuturecarmarket，Fbrd

established FordofJapanin Fbbruary1925；this startedbymerely assem－

blinglmPOrtedpartsfromtheUSinMarch1925．In1926，GeneralMotors

alsoestablishedGMofJapan．ThelargepresenceofUScarmakersinJapan

gavedomesticcarmakersahardtime：SOmeWentbankruptwhileothersgot

takenover．In1926，Japanesecarmakers wereTokyoIshikawaJlmaZosen－

Sho，Tokyo Gas DenkiKogyo andDat Automobile Production；theseJuSt

managedtosurviveduetogovernmentsupport．Asalreadyindicated，itwas

duringthisyearthatTbyodaAutoLoomwasestablished．

AfterreturnlngfromtheUS，Kiichiropersonallydecidedtostartautomo－

bileproduction・HebeganbystudyinganddeveloplngaSmalltestenglneat

hiso伍ceinTbyotaAutoLoomin1930．ThiswasbasedontheSmithmotor

Whichwasusedinmanymotorbikesinthosedays．Havingcloselystudied

themechanismandtestedforhowit couldbeadaptedforacarenglne，he

SuCCeededinproducingthefirsttestenglnein1931．Afterthat，hefounded

anautomobiledivisioninToyodaAutoLoomin1933tobeglnCOmmerCial

PrOductionofautomobiles．

Hisstrategyforautomobileproductionwasasfollows‥3

3see，ToyotaMotors（1977），P．41
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●The mass production of a fami1y－tyPe Car WaS Suitable toJapanese

customersandabletocompetewithChevroleiandFordintermsof

bothprlCeandquality．

●AproductionsystemshouldbeinventedtosuitJapanesepeople，but

theyneedtolearnfromAmericanmassproductionsystemfirst．

Kiichirofirst bought a1933modelofaChevroleisedan，broughtit to

thestoreroominthecompany，andthenbeganathoroughexaminationof

itsmechanism，andintheprocesstriedtodevelophisowntestmodel．His

designpolicywasthefollowlng：4

1．Inthebeglnnlng，thedesiredenglnemuStbedesignedinsuchawayas

tofitinto thebasic structureofa Chevrolei．

2．ThechassesanddrivlngPartSmuStalsodolikewise・

3．Theframeandbody－COnneCtingpartsmustalsodothesame．

4．Thebodywastobestampedbyimitatingthestreamlinedshapeofa

1934CrislermodelofDesoie．However，Toyotadidnotownstamping

machinethen，SOitplannedtomakeitbyhand．

4see，ToyotaMotors（B）（1967），P．1
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5・OthermaterialsweretobemanufacturedafterpurchasingChevrolei

PurePartSandexaminlngthemthoroughly．

6・ElectricdevicesweretobeboughtfrompureDelcopartsandmanu－

facturedin－houseaftertheyhadbeencarefu11yexamined．

Afteralongperiodoftrialanderror，theysucceededinmakingthefirsttest

CarOftheAlmodelinMayof1935，butwhattheyactuallymanufactured

WaSOnlyabody，aCylinderheadandblock，atranSmissioncaseandaclutch

houslng；alltheimportant and pureparts came丘om the US・5However，

Whatthegovernment consideredtobeinurgentneedwasnotapassenger

Car，ratheratruck・Hence，thestrategyswitchedtotruck－making．Thefirst

truck，ateStGlmodel，WaSCOmPletedinAugust1935；thiswasbasedmainly

on a1934Ford model．

Inspiteofthefactthatmass－PrOductionwasbasedonmass－Sales，Kiichiro

hadnoideaaboutthesalesnetworksystem．Therefore，inNovember1935，

heaskedShotaroKamlyatOtakechargeofthisbusiness．AlthoughKamlya

JOlned GMofJapanin1908，WaSPrOmOtedtoDirectorofsalespromotion

attheOsakaheadquartersin1910，and，aSaCOnSequenCe，hegalnedagreat

5see，ToyotaMotors（1977），P．53
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dealofexperiencesonhowtoestablishae仔ectivedistributionsystem，hehad

nohesitationinimmediately（onthesameday）acceptingKiichiro’so仔er，

SimplybecausehecouldnotadjustfullytoGM’Scoolrelationshipwithits

dealer．Ford ofJapan and GM ofJapanhadalreadyestablished a dealer

systemwithatleastonedealerineachprefecture；indeed，between1925and

1935，theyhadmorethanlOOsuccessfu1dealersoutofatotalof300；aClear

indicationofhoweasyitwastogobankrupt．Contractswereslgned丘）rOnly

Oneyear，andthedealerwithabadperformancewasunilaterallydismissed

andthemanagerwhoattractedthatcontractwassummarilyreplaced・6with

thisinmind，KamlyatriedtoestablishaJapanese－Styledistributionsystem；

Onebasedonlong－termCOntraCtS andmutualbenefitsforbothmakerand

dealer．Thedayafterhisacceptance，hevisitedNoboruYamaguchi，manager

ofHinodeMotors，aGMcardealer，tOaSkhimto switchtoaToyodacar

dealer．YAmaguchiagreedbyreadilyaccepting，andbegantoattractmost

ofthepromlSlngGMcardealersforthispurpose・7

After acqulrlng Hinode Motors，ToyodaAuto Loomstarted selling the

Glmodelnamed7byoda升uckinNovember1935．TheprlCetheysetforit

6see，ToyotaMotors（1977），P．67

7‘Toyota，wasadoptedasanamestatingin1937．See，ToyotaMotors（1977），P．71－72
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wasfarbelowFordandChevrolei．Thecompanydidnotexpect tomake

apositiveprofitbythatprlCeuntilitcouldachievemass－PrOduction．When

themodelwasputonsale，theywerenot confident aboutits quality．The

followlngWaSWhatYamaguchisaidatthesalespolicymeeting‥8

Wehave only two strong points concernlng this truck．Oneis

thatitis madeinJapan；theotherthatitis manufacturedin

alocalreglOn．Therefore，for ourfirst customers，We have to

aimforpeoplewhoarebothpatrioticandlovetheirhomeplace．

Thisisbecause，atthebeglnnlng，WeeXPeCtSOmeinconveniences

fromthecarduetomechanicalproblems．Therefore，Wehaveto

PrOVideconstantsupportforthecarwhenthetroublesdooccur，

hence thereis aneedto restrict our sales to those wholive close

by・（Mytranslation）

Hinodemotorsselectedonlysixcustomerssatisfyingthesecriteria．How－

ever，thetruckgot aworsereputationthanwas expected since aseries of

defectshadtobefixed；mOStOfdefects concernlnglmitationparts domes－

tically manufactured．However，the experience galned from this actually

8see，ToyotaMotors（1987），P．99－100
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resultedintheimprovementofmorethan800partseachyear．

AlthoughToyodadevotedgreateffOrtstotheimprovementofthemodel

andits selling，it was keenonreceivlnggOVernment authorizationas acar

manufacturer．Thebackgroundtothisis that thegovernment，fearlngthe

dominanceofforelgnCarmanufacturersofthedomesticmarket，WhenFbrd

ofJapanbought apleCeOflandforexpansionforitsYokohamafactoryln

1935，decidedtoextendsupporttodomesticmaker．Asaresult，theCabinet

wantedtoenactalawfortheautomobileindustry，Withtheaimofpromoting

domesticproduction，butonlybyafewmanufacturers，aSWellasexcluding

foreign capital．This decision became the Law qfAutomobile Production

Enterprzse on29May1936．Toyoda was anxious to be selected as one，

Sinceotherwiseitstoodnochanceofcompetingintheindustry，andwould

thereforehavehadtoquit．

Thislawplayed animportant rolenot onlyin the development ofthe

automobileindustrybut alsointhepromotionofotherindustries，SuChas

machinery，Chemicalsandtextiles．Later，gOVernment pOlicyswitchedfrom

OneOfdirectionandsupervisiontooneofextendingfinancialsupporttothese
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industries．9Maincontentsofthislawwereasfollows：10

1．Permissionisrequiredfortheproductionofacarofmorethan750cc

andannualoutputof3000cars．

2．ThepermittedcompanyhastohaveamaJOrityofJapanesesharehold－

erS．

3．ThepermittedcompanylSeXemPtforfiveyearsfrompaylngthecorpo－

rationtax，thetariffonimportedmachineryandnecessarypartsフand

canalsoreceivespecialtreatmentwithregardtoequityfinance・

4．The permitted company has to be subject to the supervision ofthe

government，andhastoobeydirections concernlngtheproductionof

militaryvehiclesandotherappropriatemi1itary－relatedneeds・

5．Thevestedinterestsofthosealreadyoperatingautomobileproduction

is admitted andis not subject to thefirst clause．However，VeSted

interestsappliedtothetimebefore9August1935・

TbyodaAutoLoom，tOgetherwithNissanMotors7SuCCeededinbeingselected

aspermittedcompanyon19September1936．Atthesametime，GMofJapan

9see，ToyotaMotors（1987），P．

10see，ToyotaMotors（1977），P．

4
　
5

9
　
5
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andFordofJapanwereobligedtostartrestrictingtheirproductionbecause

thefifthclauseofthelawwaseffectiveretrospectivelyhrninemonths，Which

ensuredthattheirplannedexpansionthroughthenewlypurchasedlandwas

impossible・Thus，ToyodaAutoLoomwasprovidedwiththebasisforfurther

developmentwithouthavlngtOWOrryaboutforelgnCOmPetitors・

However71nthose days，the averageJapanese was not rich enoughto

affordbuylngaCarWithoutresorttosomefinancialbacking・Tbsolvethis

problem，agaln，TbyodaAutoLoomhadtoresorttolearnlngfromtheits

US counterpart：both GM ofJapan and Fbrd ofJapan had been offer－

lngaPayment－by－installmentsystemthroughtheirfinancecompanywhich

wasestablishedin1929．Theirshareofmonthlyinstallmentsintotalsales

amountedto70－80percentin1935．Kiichirodecidedtofollowtheirexample，

andfoundedtheToyotaFinance（rootofToyotaTsusho）in1936byenticing

TbmotsuneJiromaruawayfromGMofJapan？Sfinancecompany・11

ToyodaAutoLoomalsobegantoexporttheGltrucktoManchuria（for

theuseoftheJapanesearmywhichoccupiedthereglOnaftertheManchurian

Incident）inJuly1936・Itisimportanttonoteherethatthenowfamous’just－

in－time，systemwasseriouslycontemplatedduringthisyear・Atthattime，

11see，ToyotaMotors（1977），P・72
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therevenuefromsaleswasinslgnifiCantincomparisonwithtotalproduction

COStS；thus，themaJOrPrOblemwashowtoreducethesecosts．Inspiteofthis，

Kiichirowasdeterminednottoreduceexpenditureontechnologydevelop－

mentsincehebelievedthatimprovedmachinerywouldcontributetobetter

quality．Instead，hewantedtoreducecostspertainlngtOOtherelementsof

theproductionprocess．Ifthereweresomedefectsinthecomponents，and

Shortages or excessesin part supplies，it would not have been possible to

maintainaconstantlevelofefEcientproduction．Inanycase，1ne臨CientproL

ductionneeds spacehrinventorystorage，SO hesuggested theelimination

fbr such a need since that would automatically cut down costs．Kiichiro

WrOte‘just，in－time’onasheetofpaper，andstuckitonawallattheKariya

asserhbleplant・Herepeatedlysaidthefollowlng‥12

Ifyouarriveatthestationifonlyjustasecondafteratrain，yOu

Willhavemissedthetrain・However，itmakesnosensetobring

WhatisnotnecessaryJuStintime．Youhavetobringonlywhat

isnecessaryjustintime．

Hence，CarPrOductionatTbyodaAutoLoomprogressedsteadily．Thenum－

12see，ToyotaMotors（1987），P．106
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berofworkersintheassemblyplantincreasedfrom500in1932to3500in

1936，andinMarch1937，thecompanydecidedtoestablishToyotaMotors・

4．3　Riseofthe Keiretsu Company

TbyotaMotorswasestablishedon16August1937，WithRisaburoToyodaas

itspresidentandKiichiroToyodaasitsvice－PreSident．Thiswasthetimejust

aboutonemonthafterthe‘ChinaIncident’（itbrokeoutinJuly1937），SO

thecontrolofthemilitarywasstrengthened．Atthesametime，lmPOrtSfrom

theUSceasedduetotherestrictionsonforelgneXChange・AIso，bothFbrd

ofJapanand GMofJapanwerehrcedtodiscontinueproduction．Conse－

quently，theproductionofJapanesemakersboomed．Toyotacouldnotmeet

thedemandformi1itarytransportvehiclesevenaftertheybuiltthenewKo－

romoplantin1938．SoToyotaneededtoexpandproductionbyincreaslng

theirnumberofmachinetooIs．However，duetothewar，both theimport

anddomesticproductionofmachinetooIswas becomlnglnCreaSlnglydi臨－

Cult・Thus，Toyotaneededdomesticsuppliersforthethousands ofneeded

to make a car．Thus，the Keiretsu companies wereinvented to cater for

theseproblems；KeireisucompaniesconsistedofKyorhoku kei（indepen－
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dentgroupsofparts’Suppliers）andChokukei（agroupofcompanyderived

fromorestablishedbyTbyotaMotorsCompanyorTbyotaAutoLoom）・In

thefollowlngSub－SeCtions，Ishallconsiderthesetwointurn．

4．3．l AssociationofParts，Suppliers，KyohoKai

AsWehaveseen，attheinitialproductionstage，Toyotaacquiredmostofits

PartSformUSmakers．However，after1939，theLawqfAutomobileProduc－

iionEnierprLSePrOhibitedtheimportationofparts・13whatToyotadidwas

tomanufactureonlythecostlyandimportantpartsthatwerenotavailable

Onthedomesticmarket，but triedtopurchasemost oftheotherparts d0－

mestically．However，lnthosedays，Japaneseparts’suppliers didnot have

enoughexperienceinthisarea，hencemostofthemcouldnotpassthequality

StandardssetbyTbyotaMotors．Kiichiroproposedthe‘14prlnCiplesofpur－

Chasingpolicy’whichestablishedtheprlnCiplethatTbyotahadtoordereach

Partfromtwosuppliers，thusensurlngCOmPetitionbetweenparts’Suppliers

andimprovementinthequalityofparts．TheseprlnCiplesalsoincludedthe

assessmentoftheperformanceofthesuppliersclosescrutinyoftheirmanage－

13see，ToyotaMotors（1987），P．104
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mentandmarketconditionsaswellasthroughtheconstantcheckingoftheir

quality．14Inreality，WhathedidwasnotonlytoforceUS－tyPeCOmPetition，

but alsotocreateaspiritofc0－0Perationbetweentheparts’suppliersand

Tbyota．Thelatterideawas madeclearin the‘PurchasePrinciple’which

wasestablishedinNovember19397andwhichreadsasfollows：15

OnceacompanylSaCCePtedasaTbyotasub－COntraCtOr，Tbyota

WillregarditasaplantofToyotaandwillnoteasilyreplaceitby

anewcompany，butwill，instead，doitsutmosttoimprovethe

Sub－COntraCtOr’sperformance．

Withthisideainmind，Tbyotahelditsfirstmeetingwithsub－COntraCtOrSOn8

November1939，Whentheytalkedabouthowtosecurethepartsundersevere

COmmOditycontroIconditions，andnamedthemeeting‘KyoryokuKai’，Or

’associationofc0－0Perativesuppliers’；aClearindicationofthegoodrelations

betweenthem．16

14see，ToyotaMotors（B）（1967），P．389

15see，ToyotaMotors（B），（1967）p．387

16Thememberfirmsatthattimewere：MyodoTbkkosho（screw），Kojima‾pressK0－

gyosho（washer），TsunekawaTekkosho（pressprocess），ItoKinzokuHikimoPOSeisakusho
（screw），Tsuda Tbkkosho（bolt，nut），Hayashi Spring Seisakusho（sprlng），Sugiura

Seisakusho（screw），ShowaTankosho（pistonrod），WakabayasiKogyosho（pin），NiwaK0－

gyosho（pushrod，handle），YokoiSeisakusho（screw），KomaiKikaiSeisakusho（screw），

HoshinKogyosho，NakamuraSeisakusho（pressprocess），TomoeSeisakusho（volt），Kato

Seisakusho（Crutchdisk），Asahiradiator，YbjimaKogyo（valve，COVer）・See，alsoToyota
Motors（1957），p・109
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When World WarIIbroke outin September1939，the accessibility of

materialsbecameverysevere，andthisinstigatedamovement，initiatedby

theparts’Suppliers，forthetightenlngOftherelationshipbetweenthemand

Tbyotaafterthetwohadexperiencedacommonsharinginhardship・Asa

result，theyreplacedthename‘KyoryokuKai’byanewone，‘KyohouKai7，

andchangedtheinformalcharacteroftheirmeetingsintoamoreformalone

in1943．TheyappointedHisayoshiAkai，Vice－PreSidentofToyotaMotors，

asChairmanoftheassociation，andHamakichiKojima，PresidentofKojima

Press，andKozoHasegawa，PresidentofMyodoTekkosho，aSVice－Chairmen・

ThefollowlngWaStheremarkmadebyKojimaaboutthebasicideabehind

‘Kyohokai早7

TheToyotafamilycanbecomparedwiththehumanbody．The

head，theheart andtheinternalorgans areToyotaMotors and

wesuppliersarethehandandtheftet．WhatareverylmPOrtant

aretheheadandtheheart，butalthoughthelittlefingermaybe

asmallpart，itisstillpartofthebody；thusitisinconvenientfor

thebodytobewithoutit．ToyotaCompanyshouldnotmakefun

17see，ToyotaMotors（1957），P．110
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Ofatinyfactoryjust becauseithappenstobethelittlefinger・

Atthesametime，thesmallfactoryshouldnot depreciateitself

SinceitisindispensabletoTbyota．

The memberfirms should actin cooperation with each other．

Toyotaand themembercompanies shouldbecomelikeonehu－

manbodyinordertoenabletheestablishment oftheJapanese

automobileindustry．

ThustheunifiCationoftheTbyotafamilywasachievedtoincreasethebar－

galnlng POWer against the government during the war conditions，and to

improvethequalityofcarproductionthroughtheexchangeofinformation

OnteChnologyandmanagementtechniquesafterthat．

4．3．2　Tbyota Group Companies

Toyoda SteelⅥbrks．

InAugust1937，almost atthesametimeaswhen Toyotawas established，

Japanesegovernment enactedthe LawjbrIronIndusirywhich stipulated，

amongotherthings，that：（a）governmentpermissionisrequiredforacom－

PanytOenterthesteelindustry；and（b）apolicyofrestrainingandrationing
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Steelmaterialswillbeintroduced・Whenthegovernmentintroduced ara－

tionlngPOlicylneaChindustrydepartmentinJune1938，itbecameextremely

di伍cultforTbyodaAutoLoomtoobtain，inthemarket，gOOdqualitysteel

materials forits automobile production．Therefore，after constructingits

SeCOndsteelmill，itestablishedthe‘ToyodaSteelWorksCompany’（theroot

OfArch SteelWorks）inMarch1940・Thiswas considereddesirablesince

theshareofthesteelworksdivisioninTbyodaAutoLoomwastoohigh．18

ThePresidentandtheVice－PreSidentofthisnewcompanywere，reSPeCtively，

agaln，RisaburoToyodaandKiichiroToyoda．

ToyodaRikagakuInstitute．

Because ofWorld WarII，Toyota couldnolonger continueto rely on the

import oftechnologicalinfbrmationfromthe US and Europe．Moreover，

SinceSakichi’ssuccesswasbasedonconstantR＆Donnewtechnology，they

Wereabletoestablisharesearchinstitute，‘ToyodaRikagakuInstitute’，1n

February1940．Agaln，theManaglngDirectorandVice一managlngDirector

Were，reSPeCtively，Kiichiro Toyoda and Risaburo Toyoda．However，this

Institutewasnot confinedtoresearchononlyfieldsrelatingtoautomobile

18see，ToyotaMotors（1977），P．107
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production，itsremitcoveredthepursuitofbasicresearch・19

ToyodaMachineⅥわrks．

BecauseheavyindustrywasrelativelyunderdevelopedinJapaninthosedays，

machinetooIsforautomobileproductionwerenotavailable．SoToyotaMo－

tors had to establish a divisionfor making themin the Koromo plant to

enableittoexpandproduction，aSmentionedearlier．Astheproductionin

the Koromo plantincreased，SOdidtheroleofthemachinetooIs division．

The demand br machinetooIs didnotjust arisefromwithinlもyota，but

alsofromoutside；it camefromtheaircraft companyandmilitaryplants・

Again，Toyotadecidedin1939totransformthisdivisionintoanindependent

company，andgotitestablishedas’ToyodaMachineWorks．’in1941．The

reasonfor thenew companylS relatedto government controIpolicy．Two

yearsaftertheintroductionoftheLawqfAutomobileProductionEnterprise，

the government enacted the Law qfMachine TboIs Production Enierprise

（in1938）tosupporttheproductionofmachinetooIs・Thiscompanyhad

to be established since Toyota Motors was not allowedto take advantage

19see，ToyotaMotors（1977），P．105
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ofbothlawssimultaneously・20ThePresidentandtheVice－PreSidentwere7

respectively，RisaburoToyodaandKiichiroTbyoda・

ToyodaBoshoku andToyodaAutoLoom・

AlthoughTbyodaSteelWorksandTbyodaMachineWorkswereabletoget

establishedthroughexpandedproductionsupportedbythegovernment，Toy－

OdaBoshokuandTbyodaAutoLoomweresufFeringfromthedepression；due

towar，timecontroIs，individualconsumptionhadto decline・Atthesame

time，both theimport ofmaterials and export ofthefinalproduct were

almostimpossible．Thus，they had excess capacity and this forced them

toreorganizetheindustry．Consequently，TbyodaBoshoku，ToyodaOshikiri

Boshoku，ChuoBoshoku，UtsumiBoshokuandKyowaBosekiweremergedin

February1942tobecomethenew‘ChuoBosekiCompany，・21However，this

didnothelpthedecliningcompanytosurvive；thegovernment announced

inJune1943theideaofbuildingupawarpotentialthroughindustrialread－

JuStment，WhichinefFectledtotheliquidationofthenon一militaryrelated

operationsbytryingtotransferbothphysicalandhumanresourcesentirely

20see，Shioji（1991），P．75

21see，ToyotaMotors（1987），P．155
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tomilitaryindustry．Followlngthispolicy，TbyotaMotorsabsorbedtheChuo

BosekiCompanyinJune1943，theplantsofwhichwerealltransk）rmedinto

theaircraftdivisionofToyotaMotors．Allworkerstherewereabsorbedby

ToyotaMotors．

AftertheWar，thetextileindustrywas revived．As aresult，the spln－

nlngandweavlngdivisionofToyotaMotorswasagalnmadeanindependent

COmPanyln1950，andwascalled’MinseiBosekiCompany7．Thiscompany

namewasbacktotheorlglnalcompanyname‘ToyodaBoshoku’in1967．

TbyodaAutoI」00mWaSalsoforcedintoabandonlngitsorlglnalbusiness

fieldtospecializeintheproductionofautomobileparts．TheToyotafamily

companythentotallychangedfromthelighttotheheavyindustry・22

TbyotaTsusho．

Thecarsalesdepartmentwasalsounderthecontrol．Thegovernmentforced

theestablishmentoftheJapanAutomobileRationlngCompanyin1942by

integrating allJapanesecar dealers（ToyotaMotors，Nissan andIsuzu）in

each prefecture．Allcars producedwereunderthe controlofthemilitary，

henceitwasimpossibletoselltoindividualconsumers．Thisinturnmeant

22see，ToyotaMotors（1987），P．167
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that therewasnolonger anyjustification theexistenceofToyota Finance

Company sinceits main occupation was to dealwith themonthlylnStallq

mentsplan．Consequently，in1942，thecompanychangedthenameto‘Toy－

OtaIndustrialCompany’andbecameaholdingcompanyofToyotaGroup．

However，after the War，this was designated as aholding company when

theZaibaisuwerebeingdissoIved，andwasthereforeliquidated．Thenthe

tradingdivisionofthecompanywasturnedinto‘NissinTsusho Company’

in1948，andwasrenamed’TbyotaTsusho，in1956．23

Aisin Seiki．

AftertheretreatoftheJapaneseNavyduringtheBaitleqfMidwayin1942，

theJapanesemilitarydemandedtheexpansionofaircraftproduction．Asa

result，TbyotaMotorsestablished，in1943，’TokaiAircraftCompany，toman－

ufactureaircraftenglneS．ThePresidentwasRisaburoToyoda．However，the

War ended before any englne COuldbeproduced．Afterthewar，Toyota’S

POlicy had to change dramaticallyin accordancewith GHQ directions：it

abandonedaircraftproductionandsalesconfinedtothemilitarysinceitbe－

CamefreeofZaibaisu designation・Accordingly，TokaiAircraft Company

23see，ToyotaMotors（1987），P．160
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withdrewfromaircraftproduction，andwasrenamed‘AichiIndustrialCom－

pany，in1945・24In1965，itwasmergedwithSinkawaIndustrialCompany

to become（Aisin Seiki7．

ToyodaGosei．

Theintroductionofthemilitaryindustrialreadjustmentplanin1943forced

thedivisionforrubberpartsintheKariyaplanttobeabsorbedby’Kokka

Kogyo’becauseitdidnotreachtheminimumsizespecifiedintheplan．The

Plant was moved to Nagoya，WaSnamed‘KokkaIndustrialNagoya Plant’，

laterrenamed’NagoyaRubberCompany，beforeitbecame‘ToyodaGosei？・25

ToyotaAutoBody．

AftertheestablishmentofToyodaSteelWorksandToyodaMachineWorks，

Kiichirowantedtocreateanindependentcompanyoutofthebodydivision．

In1940，heappliedtotheMinistryofCommerceandIndustryforapprovalto

establishtheToyotaBodyCompany．However，theapplicationwasrejected

becauseitwasdeemedtodiminishthepowerofToyota．Aftersplittingthe

24see，ToyotaMotors（1987），P．193－194

25see，ToyotaMotors（1977），P．121
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rubber division andmovlng theelectric devices section to an aircraft fac－

tory，theKariyaplant becamespecializedinbuildingofcarbodies・They

appliedforapprovalagalnin1943becausetheyfeltthatindependencewas

SOneCeSSaryifhighproductivityandtheintroductionofnewcapitalwere

to become a reality．Again，therewas a r亘iection，and for the same rea－

son．However，the application wasfinally acceptedinJuly1945，and the

divisionwasnamed’ToyotaBodyIndustrialCompany’．ThePresidentwas

KiichiroTbyoda．Becausethewarendedsoonafterthat，thecompanywas

renamed‘KariyaBodyCompany，inDecember1945・26Afterthestartofthe

occupation7ToyotaMotorsdropped’Toyota’（or’Toyoda’）fromitscompany

namesandreplaceditwithlocalareanamessoasdispelanyZaibaisuim－

PreSSionattributabletosomanycompaniescomlngunderthesameumbrella

name．Lateron，in1953，Whentheoccupiedforceseasedtheconditions，the

COmPanyWaSrenamed’TbyotaAutoBody’．

Nippondenso．

Asalreadymentioned，aftertheoccupation，GHQissuedtheorderforthe

Dissolution ofthe Zaibaisu，and this applied tofour：Mitsui，Mitsubishi，

26see，ToyotaMotors（1987），P．214andToyotaMotors（A）（1967），P．272－279
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SumitomoandYasuda．Soonafter，in1947，GHQ declaredtheLawjbrthe

Elimination qfErcessive Concentration qfEconomicPowerwiththeobject

Ofpromotingcompetitionineachindustry・ToyotaMotors was considered

’excessive’in1948．This，tOgetherwiththeLawjbrResiructuringandReor－

ganizingFirmsintroducedin1936，WaSreSPOnSiblefbrToyotaMotorsissulng

aplanofthereorganizationofthecompanyin1948．However，WhentheUS

governmentpolicychangedtooneofregardingJapanasits Asianfactory，

thedesignationofTbyotaasbeingexcessivelypowerfulwaswaivedin1949．

However，Tbyotastillwantedtoreorganizethecompany，butwithonlyminor

modificationsofitsorlglnalplan：thebasicideawastoseparateautomobile

PrOductionfromthedivisionsindirectlyconnectedwithit，SuChaselectric

devices，SPlnnlng and weavlng，andenamel．Thus ToyotaMotors decided

toestablishNippondenso，MinseiBosekiandAichiHorocompaniesin1949．

’Nippondenso’wasalsoestablishedattheendthesameyear．ThePresident

wasTbraoHayashi・27

27see，ToyotaMotors（1987），P．208－209
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Kanto AutoⅥ7brks．

AmongsttheTbyotagroupoffirms，theKantoAutoWorks・isquitedifferent

fromtheothersintermsofthebackgroundtheirestablishment・Whilethe

others，aSWehaveseen，WerederivedfromadivisionoftheToyotaMotors，

this company had relation to that division．The company was orlglnally

called（Kanto Electric Automobile Production？whenit was establishedin

1941．It had agood technologyfor car－bodyproduction・SuHering from

insufEcient productionequlPment duetotheDodgeLine，Tbyota，ln1943，

askedthiscompanytomanufactureanddevelopabodyforapassengercar・

AlthoughkiichirohaddreamtofproduclngaPaSSengerCar，thedreamcould

not cometruebeforetheendofthewar，becauseitwasonlythen，1n1944，

thatGHQpermittedincreasedproductionofpassengercarsfrom300to5000

aswellasallowedtheproductionof5000taxicabs（inDecember）・Thismade

itpossibletoestablishthecompany．Itwasrenamed’KantoAutoWorksin

1945anditbecameamemberoftheGroup．28

28Afterthewar，theotherTbyotagroup companieswereonlyTbwaRealEstate and
lbyotaCentral＆Development Laboratories，eStablishedin1953and1960respectively・

Inadditiontothese，theToyotagroupcontainsbusinesstie－uPfirmssuchasHinoMotors

（1966）andDaihatsuMotors（1967）・
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4．4　Concludingremarks

Aswehaveseen，theTbyotaKeireisuwasfoundedbeforethebeglnnlngOf

theKoreanWar，andthatmostoftheTbyotagroupofcompanieshadbeen

derived from Tbyota Motors and Tbyota Auto Loom andits associations

ofparts’makers．Itscreationhappenedinresponsetopre－WargOVernment

policyandtopostwarGHQdirectives．However，giventhatNissanMotors，

whichwentthroughthesameprocess，butdidnotformaKeireisusystem，

itfollows thatitisfarfromclearwhythis division ofToyotaMotorshad

developedsodifferentlyfromNissan・Inordertoinvestigatethis question，

oneneedstostudytheNissan，s case・This，tOgetherwithacomparisonof

thetwocases，Shallbemynexttask．
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