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ABSTRACT

This PhD Thesis is written and submitted to the Department of Economics of the Univer-
sity of Crete, Greece, as a partial fulfillment of my obligations as a PhD Candidate. It consists
of three chapters dealing with the corporate governance and the labor relations in vertically
related markets.

In Chapter 1, we deal with the strategic profit—sharing in a unionized differentiated duopoly.
We study firms’ incentives to offer profit-sharing schemes in a unionized differentiated goods
duopoly in which firms bargain with a sector-wide union or firm-specific unions over the
selected remuneration schemes. We show that unions always prefer to form a sector-wide
union and conduct coordinated bargaining. Under Cournot competition, ex-ante symmet-
ric firms may choose to offer different remuneration schemes under coordinated bargaining
and become ex-post asymmetric. Moreover, universal profit-sharing schemes arise as long as
the union’s bargaining power is low enough. In contrast, under Bertrand competition, firms
never offer profit-sharing schemes and universal fixed wage schemes is the unique equilib-
rium. Our welfare analysis indicates that policymakers should institutionalize decentralized
bargaining and encourage profit-sharing schemes.

In Chapter 2, we consider the strategic implications of the disclosure regime of vertical
contract terms. The latter are used in the literature either as observable or as secret. We endo-

genize this decision and show that the mode and intensity of the downstream competition, as

iii



Thesis advisor: Professor Emmanuel Petrakis Panagiotis Skartados

well as the upstream market structure, play a significant role in the observability of the verti-
cal contract terms. When a common supplier bargains with each retailer over a two-part tariff
contract, interim observability intensifies the commitment problem, by offering a wholesale
price below the marginal cost. The same holds under linear contracts or Bertrand competition.
On the other hand, under dedicated suppliers, it is more profitable to bargain over interim un-
observable contracts and through them to alleviate the commitment problem. Policymakers
could increase the social welfare by encouraging interim observability (unobservability) when
firms compete in quantities (prices). Monopolized upstream markets are more prone to have
aligned incentives with the policymakers, especially if the downstream retailers compete over
quantities.

Finally, in Chapter 3, we study the incentives for horizontal upstream mergers in a quantity—
setting vertically related industry, under bargain and endogenous contract types. We show
that the contract types used could have important consequences to the equilibrium market
structure and vice versa. If it is the retailers who choose contract types, they share the same
preferences as the policymakers and choose to offer two—part tariff contracts, leading the sup-
pliers not to merge. This result has some obvious policy implications. If it is the suppliers
who decide contract types, they prefer to merge and offer a partial forward vertical ownership
scheme. Under Bertrand competition, there is always an upstream merger, but the common
manufacturer will offer a two—part tariff contract for intermediate bargain power levels. For
high bargain power levels, he will choose a partial forward vertical ownership scheme, while
for low bargain power will suffer from negative profits. A policymaker, considering the max-
imization of the social welfare should consider the upstream merger and two—part tariff con-

tracts.
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Extetauevn Iepidnim ota EAAvika

KE®AAATO 1. ZTPATHTIKH XPHZH TON SXHMATOQN AIANOMHS KEPAQN SE ENA

AYOIIQAIO ATAOOPOITOITHMENQN ATAOGQON ME XYNAIKATA

To oyypaTe diowopsfs xeedu, e (o LopPi 1 (e GALY, elvaut oe evpeiot Y pY|0] T€ GA0 TOV KOTWO.
"Evar Tétoto ayua opilet 6Tt extdg amd Tov add, évag epyalduevos éxet vo AauBévet xau éve mogo-
oT6 oTTd Tt kEPOY TV eToUpelag. TNV Tpaky], ToL oxAUTA Slovolng Kepdwy elvau 1StaiTepat TOAD-
mhoxa (OECD, 1995). Mia épeuva 016 1.250 peyoditepeg TolveQvixég emyelpyoelg marykooping
¢de1e 67170 33% AV TWY Y PNTILOTIOLOTY KATTOLOV £idovg oy HLket Blawours Kepdw, eved évar 11% oyediole
vou elgdyet éva TéTolo oyue dpeaa (Weeden et al., 1998). Ot Muller (2017) ot Lorenzetti
(2016) avapépovy TOMAEG TTEPITTWIELG UEYAAWY ULEPIKAVIKCWY ETAUPELLY IOV X PY|TILOTTOLODY TETOL
oxuata 1o €106 2015. H Ford Motors aeifet xafe évay améd tovg §6.000 epyalduevovs g e
$9.300 oTat MAaticiar evég TETOOL TYTOG, 1 General Motors aueiBet $11.000 xafe epyalbuevo,
evd ) Fiat Chrysler Automobiles oeiBet pe $5.000 x&0e évav amé Toug 40,000 epyalouevovs
TG 0Tl AT VO TETOWOV TyHuaTos. Ao Ty dddy, 1 Delta Airlines, v Southwest xaut 7
United Continental Airlines édwoav otovg epyafduevovg Tovg mévw amé $1,5 dioexaTopuvpto
g oyt dtovowns kepdwy wéoa oto 2015. H American Airlines #tow v wévy amé Tig Big
Four aepomopticég etaupeleg otig HITA mov dev ypnotmomotodae oynua. Stavouns kepdwv éypt
T0 2015, CAA& Tov MapTio Tov 2016 lavyctye €var TETOLO TYNULL, OLVEUOVTOG ETNTIWG TO $% TwWY

xepdwy NG oTovg epyalduevovg Carey (2016). O Kato and Morishima (2003) avaépouy 61t



ULCL OTIG TETTEPLG ETTLYELPYTELG TIOV €MVl ELTYYUEVEG OTO XPNUATIOTYPLO, XPYTULOTIOLODY KATOLO
TN OLVOUY)G KEPOWY, UE TY) TUVTPITITIKY TAEIOYYPlot QUTWY VoL TAYPUVOVY Te UETPYTCL (Aot
popd. eTnoiwg. H Huawei, v ueyoddtepy etaupeio xataokeviig miAemcowmwviaxod efomhiopod
TAYKOTIING, DIOVEUEL OAAL TG T KEPO] UETW TUTTAUATOG OLOVOUNG KEPOWY TTOVG UTAAAYAOVG
™G, We Tov 10puTy ¢ Zheng Fei va Aaufaver 1o 1,4% Twy kepdwv eTnaiwg kot To VTEAOLTO VoL
uotpdletau 1oopepas ot 82.000 epyalduevovg Tarykoouing De Cremer and Tao (2015). O Blasi
etal. (2016) ava@épet 6T1 0L TTPATYYIKEG TOPAKIVYTTG Tw Epyalouevmy uéoe omd oyruato apotBwv,
6T elvart xo To TYRUe Stovolur]s kepdwy, waki e BeTticég mpoukTikég ecwTeptng dtoryelptamng Ko
ETAUPLKY] KOVATOVPAL, TopodY va. Bov07)govy T kepdoPopeg ETLYELPNTELS VoL PTATOUY AKOUY VY-
AoTepo emimedow kepdeov.

Eva debrepo onuovticd xoppatt awtod tov Kegaaiov eivou 1 dmapbn ouvdicdtwy wg pove-
duxexv mpounevtaw epyaciog. Tapatnpodue 6Tt oe marykéouto emimedo vapyet mAnbupa dourg
TUVOIKATOWY LG Kol eTLTEDOV TVYOIKaAlauoy. Me Tov 6po “dowy] cuvOIKATOV” AVOPEPOUATTE
0O &Y TO TUVOIKATO OPaLTTY|pLoToLelTaL O eTiTedo emtyelplomg 1) oe emimedo xAddov (Haucap and
Wey, 2004). X0y TpyTy| TepiTTWON, Ol SIATPAYUATEVTELS YivovTau UeTokD TOV ETIYELPYTIAKOD
TUVOIKATOV Kol THG EMIYEIPY|TYG Ko TUUPWVEITAUL XTOKAELTTHA © 1o DG TYg eTiyeipnomg. AvTég ol
Sramporypotedaelg ovopdlovton “amoxevTpwueves”. Tétoleg Sampayuatedaels vpioTavTa Yapo-
xyprotica otig HITA, Avatpadia, M. Bpetowia, Iamavia, Kavadas ko cddod (Bronfenbren-
ner and Juravich, 2001). Ev avtiféoet, éva xhadied ovvdcdro dtomparypotedetau Eexwptota pe
GAEG TG ETTLYELPY|TELG TOU KAADOU Kot TupPuvel Tov uia®é mov Ha Adet évag epyalduevos oe xade
UL AT OUTEG, 0 OTIol0G EVOEXOUEVLG Kol Vou YV elvaut 1B10G UE Lt GANY] ETTLYElpy o] TOV KA&IOV.
Avtég o1 dramparypatedoelg ovoualovtan “ovvToviopméves”. Ymapyel, TEAOG, Kol (ot TPITY UOPPY|
AT PALYUATEVTNG, UE TVV OTroloL Oev aLayohoduaaTe oe o To Kepdhouo Kaut etvou ot “xevtptices”
SlaTpayuaTedTELS, OTIG OTOlEG TO KAADIKG TVYOIKATO CUUPWVEL Evay b Tov 1oyvet o 1dtog Yo
OAeg TIg eTIYELPYTELS TOV KAAdoV. Ot TedevTauleg Buo OPPEG DIXTPUYUATEVTT]G VPITTAVTOU TYEDOY
e Oeg TIG Ywpeg TG Lwvng Tov evpw (Todiat, Tepuavia, Itokia, Iomavia kdm) (Goeddeke, 2010).
Ao Ty &y TAEVPQ, (e TOV 6p0 ETiTEID TUVOIKAMTUOD” XVAPEPOUATTE TTO TTOTOTTO TULLE-

Toxng Twv epyalouévay ge cuvdikata. H Téon mayroouing o TeEkevTada elicoat xpovia eivou



uelwon Tov emmédov owvdcodouod (Ellguth et al., 2014). Mia mbovi) e€ynom eiveu o 611 01
AUTOKEVTPWULEVEG LOUTPALYULATEDTEL EITPEMOVY (eyahUTepY] eveliloL Kol Ypi1yopdTepy Tpooapiro-
7] TWY ETTLYELPNTEWY TN TTLYKOTUIOTOUEVY] ayopd poidvTog (Hiibler and Meyer, 2000). Mia
& Tl e€nynom etvou To 611 xaBedg petveTau 1) araoySANoY oTov Anudato/Kpotixd touta
o cvéaveton ) aoaoyorney otov ISiwied Topée (Uéow LY. TOMTIKGY aroppvButang ko 18IwTI-
KOTIOI|TEWY KPOLTIKWY POPEWY KOl ETOUPELDY), TOTO WELDVETOUL ¥ VYA TWY TUVSIKATWY, ToLpé-
YovTag MydTepoL XIVTpaL 0t VEOUg epyalbuevoug va eyypapovy oe awta (Pontusson, 2013). Tlap’
6ot oA, ToL eTimedaL GVYOIKOALTUOD KIvobvTa axduy oe vYmia emimedo: (a)méwvew amd 50%
Twv epyaloutvay eival eyyeypopuévol oe ouvdikdta oy Iodavdia, Békyo, Pwlovdia, Aavia,
NopPnyia, Xovndica, (B)ueta&d 20% xot 50% Tov epyaTikol SUVUIKOD &ivou eyyeypauuLévoL ot
owdikdte oty M. Bpetawia, Itaic, Avotpio, EXA&Sa, Iopanh, AovEeuovpyo, eve (y)emimedo
cuvdicohtopod xdTw amé 20% Bpioxovpe otig HITA, Toia, Tovpxict, Me&iks, Iamwvia, Kopéa
xou Lomawia.

Koabog to oyrjuoctar Stawvour)g xepdwv eiveut 101 evphtarte dtdedouévar o€ GA0 To KOTWO, lvatt
Loy1xé vaw avopwtnOei xoveig ylouTi oL emtyelpy|Telg ETIAEYOVY TETOLOL TYAUOLTA. Kol TG 7] OOy TOV
TUVLKATOV Kol TO eTimedo ToV TUVSIKAMTLOD MY PeGlovY oWTHY TV ATéPaa] TG eTLyelpra.
Emmhéov, eivau Aoytd vor ovapewtyDel Kovelg To TG UTOPEL VoL ETYPEATEL QVTNY TNY ATOPATY TVG
EMIYE(PY|TG 7] OOWI] TNG ALYOPAL; TPOIOVTOG KAl CLV, TEALKAL, VTEL Tl TYTUTOL EXOUV VO TPOTPEPOVY
kTt 0T BeATingy) TN Kowwvikyg evpdpetag. o v amavTyoovue ot auTd T epTUATA, Dew-
polie évar martyvio (e TNV maryvioBewpn Tty évvola Tov 6pov) UETaED QU0 ETIYELPY|TEWY TTOV AVTO-
Yowvilovtat olyoTwAlaKd TTNY ayopd TPoidvTog emi evog opt{ovTIo SlLPoPOTIOUEVOY TTPOTOVTOS,
EVE) UEYLOTOTIOLOVY Ta KEPDY] TOVG ETIAEYOVTOG TOTOTYTEG, KAl Tet AVTITTOLYOL BVO EMIYELPYTLAKA
TUVIKATOL TOVG, To oTrolat efvaut ot ovadikol mpouydevTés epyaaiog Twv emtyelpioewy. Ot emryel-
proelg avTIeTwIlovy Wiot {TNo TPOIGVTOG AT TOVG KATAVAAWTEG TTOV LOVTENOTOLEITOU KATA
Singh and Vives (1984) uéow wiog TETpaLywvikyg Kot cuaTypd KOIAYG TUVAPTYONG XPYTULOTY TS,
1 omola. Toparyel wia. Ypauutxy (o). Oewpolue Teyvoloyia mapaywyns xata Leontief xou
otafepé optoxd k6o Tog, oV Ywpic BA&BN TG YevikdT T éxet Teel ioo e To undév. Oremiyeiprioelg

DewpodvTau ex TWY TPOTEPWY TUUUETPIKEG We TATPY Kot TéXeLe TAYpo@bpnam. To matyvio e&elio-



oetaut oo axdrovba ypovid aTadie.

27adio 0: Kot apyny, fewpodue o cuvdikdta we emtyelpnatocd. Xe cuTo To apyikd aTadto,
Tt oVYOtKaTe amoPaaifovy To av B cvvTOVITTOY Kt Bt TYNUTITOUY Eve KAADIKS TVVOIKATO,
1 o Dot ToLPOULEIVOUY ETTLYELPYTIARA Kol ETOUEVLG JLATPOLYUATEVTOVY OE LTTOKEVTPWIAEVO ETITEDD.
OewpovE OTL TOL NYETIKA UEAY TWY TUVBIKATWY ETIBIWKOUY TV UEYITTOTONTY] TWV OLKOVOUIKWY
Tpoo6dwy Tov aTokouilel To TVVOAO Twv EADY ToV cVYOIKATOV amd TV epyaaio Tov (Oswald,
1982). Mabnuaticwg, Gewpodue 0Tt ToL NYETIKA UEAN TWY TUYOIKATWY UEYITTOTOIODY Ui TUVA-
pTNTY XPNTITNTaG Tov TUTOV Stone-Geary.

2radio 1: e avté To GTASI0, Ol eMIyElpNTEl; aToPaTifovy To av o mapéxouy kaTolo Ty
Slawvoun xepdwy aTovg epyalOUevovs ToVG ¥ Gt ZTHY TPWTY TepimTway, o kabe epyalouevos,
mAéov Tov oTafepod wobod avebaptTog TapaywykéTTag Oa daupdvet kot éva Too00Té ATd
ToL kEPON TNG ETLYEPNTYG. ZTNY JelTepy] TePITTWAY, AVTE TO TOTOTH elvaut (oo e To undev. H
emiyelpnon avaxowmvel ™Y amdpaom g Bdoel Tov vrodetypotog “amodébov 1 améppule”, xwplg
VoL TO ST POLYUATEDETOUL ETILTAEOV.

2rddio 2: Tlpdrertou yio 1o oTadio dampoyuatevong. To vroderyuatomolodue kavovTog
YPYTY] TOV ALTDUUETPOV YEVIKEVUEVOD YIVOUEVOD Dl poryuaTevarg kotd Nash. Xe owté to otadto
éxoupe €51 mBavég xataoTdoelg (vromaiyvia):

(our)outroxevTpwikévo kafoliico oy Slovoung Kepdwy, OOV TOL ETILYELPYTIAKA TUVILKATE, ALTTO-
PATITAY OTO TTASLO O Ve TAPOUEIVOUY EEYWPLOTA, €V Ko Ol SVO EMIYEIPNTELS ATOPATITAY TTO
TTABI0 I VO BTOVY TYHIUe OLOVOUNG KEPOWY,

(o2)amoxevTpwuévo kabokd aTabepd wioho, dmov T emtyElpYTLaKE TVYOIKATO ATOPATITAY
0T0 0TASI0 O Vo Taporeivouy EexwploTd, eved Kaut oL BUO ETIYELPNTELS ATOPATITAY TTO TTAOL0 I Vet
dwaovy wovov abo,

(03)ALTOXEVTPWULEVD UKTO TYTUAL, GTTOV TOL ETLYELPYTLALKE TVVOIKATA ATOPATITOY TTO TTALO
0 vau TaLpaetvovy EexwplaTd, eved, ywplg BAABY g yeviké T Tag, 1 TpwTY emiyeipnon amo@daioe
vou dwael aynua Stavopg Kepdwv eved 1] debTepy amoPAaiae Vo 0waet uovoy atadepd wioho,

(Br)ichadiid xaboixd oyrue Sravouns kepdwy, GOV TaL ETIYELPYTIOKE TUVOIKATE ATOPATITOY

070 0TAd10 0 Vo evwbody Kot Vo aYNUATITOUY Vet KAaOIKS TUVOIKATO, EVE Kol Ot VO ETTLYELPTITELG



ATOPATITAY TTO TTAIO I VoL BWTOUY Tyt OLoVOUTG KepOWY,

(B2)rchadico xafohcs aTabeps oo, omov Ta emiyElpNTIAKA TUVIIKATE ATOPATITAY TTO
oTadio 0 va. evwdoly Kot v ayNUaTiooy éva. kAadted TUYOIKATO, EV Kot Ol VO ETTLYEPTITELS
ATOPATITAY TTO TTASIO I Ve BWTOVY (6voy x1aho,

(B3)1xchatd1cd KT oxuct, OTTOV TaL ETLYELPN TR TUVOIKATO ATTOPATITAY OTO TTAI0 O Vot
evwfody xou v aynuaticovy éva khadtcd cuvdikdTo eve, Ywpic BAARY ¢ yevikéTTas, N TR
ETIYEIPY|TY] ATOPATLTE Vet OWTEL T UL DLVOYG KEPOWY VA 1] DEVTEPY) ATOPATITE VoL JTEL UOVOV
otabepo uioho.

Zradi 3: aTédio olryorwhiakod avtaywviopod. Ot dvo emryetpoelg avtaywvilovrou oty
aLyopaL TPOTbVTOG emILEYOVTag Too6TNTeg. Exovtog emhéget o Teyvodoyia mapaywyhg Tomov Leon-
tief, 1) Toparybuevy ToobTHTA Elva AVEAOYN TNG EPYRTIKYG ATATYOANTYG, ETOUEVWG T QLUTS TO
TTABI0 OL ETLYEIPYTELG, TUY TOIG GANOLG, ETIAEYOVY Kol TO TTOTRL T TOV TUVALKATOV Dot averayo-
Anoovy epyadtaxa. o avT) T VTOOEIYUATOTOTY] Y PYTILOTO|TOULE TO VTTOOELYIAAL TOV ~ Oticall-
WUoTog oYY 310iKY a1 KALTA TO OT0(0 1] ETLYEPY TV DEV DIOUTPALYUATEDETAL TO TOTOUG EPYALOUEVOUG
o mpoodéPer. Tio Ty emilvom awtov Tov Taryviov yproiwomomaae v wébodo emilvang Nash—
in-Nash (Rey and Verge, 2017). Emiovg, xata Tov Horn and Wolinsky (1988), fewpodue 61t
1 ST PaLyUATEVT Y] eTaED emiyelprong Ko cvvdlidTov Ogv e§apTaTau oumd To o €xet emitevyel v]
byt ovuPwvio ueTakd Tov ddov Jebyovg emiyelprong—ovvdixdTov (yio meplooéTepy avdihuom eide
Milliou and Petrakis (2007)).

Advovtag To Talyvio uEgw Twv yvwotwy webddwy omaboyevog emaywyng ko cuvinxwy A’
TéENG, KaTEA|YOUUE OTIG TOTETNTEG WooppoTriog, ol omoleg eEapTawvTou udvoy amd Tig ebwyevag
oplouéves TapouéTpovg Tov mpoBAnuatog. To Bacikd evphuorta avTig g épevvag elvaut To e§ig.

(1)Etvou mavta. BérTioto yio Te quvdida: vow opyovwBodv oe éva xdadicd auvdteaTo, xadwg
£TTL UTTOPOVY Vet oWENTOVY TN SLUTPOYUATEVTIKY TOVG LoYD Ko VoL Tpoamopioovy vimAdTepeg
TPOTOIOVG ALTTO TIG ETLYELPTITELG.

(2)O1 cuVTOVIoUEVEG DIUTPAYUATEDTELG EVITYVOUY THY VTOPEN TYNUATWY Olavoping Kepdwv,
eva v mpoimoféoelg elvou mBowy] ooy xaut 1) DTapEN UIKTOV KATATTATEWY, LETOTPETOVTAS TIG

£X TWY TPOTEPWY TUUUETPIKEG ETLYELPYTELG TE EX TWV VITEPWY XTVUUETPEG.



(3)O00 awgdveTau 1 optlévTia Slapopomoiney Twy TpoidvTwy, Téoo o mavd yiveTau ot emtyel-
PYITELG VoL TPOTPEPOVY Evar Ty et Blavou]g kepdedv, aveEapTy|Tag oTTd TNY SIUTParyOTEVTIKY] TOUG
1ox0.

(4)Av ol eTrLyElpYTEIG ATOPATITOVY VOL UEYITTOTOITOUY KEPOY] ETTIAEYOVTAG TikEG (Kot Gt TOTG-
THTEG) TOTE OEV UTIAPYEL TEPITTWIY] VoL EMIAEEOVY TTOTE EVaL Ty SLvourG KEPOWY, eV koW Kot
0 oWTY] TN TEPITTWON AV TAYWYIoUOD Tow oUVSIKATe Bt emihe§ouy VoL cuVTOVITTOVY Tt évar Khad1kd
TUVBIKATO.

(5)Tékog, n cUVOlKN ATATYOANTY, TO TAEOVATUA KOTAVOAWTH Kot ¥ TUYOMKIH KOWWIKN
EVULAPELDL Elva TTAVTEL VYMAOTEPEG KATW AUTO ATTOKEVTPWILEVEG JIATPAYUATEVTELG (ETIYEIPYTIAUKA
TUVBIKATAL) Kol YPY|OY] TYMUATWY Slovopns Kepduv.

Avta TaL DewpnTIKA ATOTELETIUATEL TUUPWVODY UE TIG EUTEIPIKEG UEAETEG ETTL TWY TYNUATWY
dtawvoun xepdwv (evdewktixd eide Sesil et al. (2002), Kraft and Ugarkovic (2005), Kruse (1992)
xou odkeg). Tow BewpnTina amoteréopota ovTa umopotv va. Bpovy epapuoyy) oe wia oetpa Oepdtwy
QTKTYG TOMTIKYG, OTTWG TTO OTt 0L ALTKOUVTEG TOAMTIKY ot Tpémet va evBappivovy ) ypvom oxy-
UATWY OLVoUYG KepOWY Kol TNV ATTOKEVTPWUEVY Otamporyuwatevoy. Emiomng, awty 1 fewpnriny
UEAETY wmopel vo emrexTafel Kot Oe avTIoTOr oL EUTTELPLKA TEDIX, EPEVYVTALG Le YPYTY] OEdOUEVWY
TO )G 1] OO TV TUVSIKATWY Kol TO TiTEdO TVVOIKOATIOD ETTPECLovY THY XYY TYNUATWY

dtawvouns kepdwv amd Tig emtyetpyoels. M

Keoaaa1o 2. To KaeesTox AHMOSIOIIOIHSHY KAI OI AIATIPATMATEYXEIS

TON 2YMBOAAIQN XE KAGETES ATOPEX

Tot xafeto ovuBélaier, 0T ool TOUALYITTOV éver autrd Tar ovTioupBodkopevar uépn Srabetet owén-
UévaL epidiaL oyopdis, LTOPODY va. 081 YV TOVY e KOTATTATEL UEIWTY]G OVTAYWVITILOD TTNY Aryopd.
mpoidvtog (Office of Fair Trading, 2004). H diaducacia. cuuBolatomoinong wetokd Svo xabeta
ouvdedepévay emtyelprioewy (T.y. mpounBevtyg — meddTrg) Oev meplopileTau bvoy aTovg voutkols
0L OLKOVOLLIcoDG 6povg Twv cvUPolainy KabowTwy, cAdd ToVAAITTOV ETeXTEIVETA Kot 0TO Kade-
oTwG dNUOTIOTON TG TwY 6pwy auTwy Twy cuuBolaiwy. Ot didgopot dpot Tov TeptéyovTal oTe

xafeto cupBohauet, Kol TVYOrKS avapépova a1y Ldhoypagio pe Tov dpo “xdbeTot Teptoptopiol”,



UTOPOVY VoL TPOKAAETOVY TOTO BeTING 600 Kol PYYTIKGL ATOTELETUATO TTOV OV TAYWVITUS TTHY
ayopa mpoiovtog (Rey, 2012). Tie awtév Tov Aéyo Tpaolv To evdlapépov T600 TwY EpEUVNTWY
600 ko Twy pUOUITTIRGY apywy ot Taykéapo emtimedo (European Commission, 2010). Kdmotog
wmopel evdeyouevag v avapwtnei: g umopel o xabeaTidg dMuoTtomoinaY)g TwWY dpwY TwWY KAade-
Twv CuBolalw VoL eTY|pedTet TOV avTaywvIapd ket T Kotvwvixy evnuepic.. H advoun amavtyon
elvou 70 871 6meog Oar Oeibovue avaduTind TopaxdTw, ot Uia k&BeTn ayopd Svo Baduidwy, n avdvty
emtyelpy o (T.x. o mpounBevTyc/YovOpéuTopog) UTOpEL VoL XpY|TIoTOMTEL T OYuodtomoinay (1
wy) Twv dpwy evdg kabetou cuuBolaiov e TV xaTAVTY emiyeipnomn (T.x. o Mavéumopog) Yl va
YELPALYWYYTEL TOV OVTAYWVIOWO TY)G XYOPAg TPOIOVTOG KATAL ToL TUPEPOVTA Tov. AvTH 1] €pevval
ouvdteTaut (e évaw evpUTEPo SidAoyo aTo emaTovIk medio g Brownyavixng Opydvwang ato
KOUTG TTOTOVY elveut ePIKTS Lo KaTAVTY emiyeipnan vow yvwpilet e axpiBeta kot oryovpid Tovg 6povg
Tov x&BeTov upBolaiov wiog AAAYG KaTAVTYG ETLYElpamg We Evay kowd (1] dxL) mpounBevty. Mia
uepido Ty epeuvyTay Dewpolv adivaty) TV TAYPY OYULOTIOTOW|TY TV 6pWY, KAl WG EX TOVTOV
Bewpovv 611 xade xabeto cupBlatto o mpémet vo avTipeTwmileTon wg "un-mapornpRotko” 1) cdicg
“uuoTikd” amé Tovg avtarywvioTeés (ide yapoetnploTind Tovg egig: (Katz, 19913 O'Brien and Shaf-
fer, 1992; McAfee and Schwartz, 1994, 1995; Rey and Verge, 2004; Rey and Tirole, 2006; Arya
and Mittendorf, 2011)). Amé v ddAy mhevpa, mia avtioToryn wepido Twv epevvnTwY Bewpodv
OTL OV UTTALpYEL AOYOG VaL KAVOUUE iat TEToLL uTTO0ea], kg (e TV Tay DTy TaL Kot ToV TAOUTO TYg
TAYPOPOPNTY|G TTOV ETLYELPYIUALTIKG KOTIUO TTIG UEPEG UALG, OEV Elvat SVVATOV VoL TTALPOLEIVEL KPUPO
To omidmote (&ide yapaxTploTikd Tovg e&g: (Rey and Stiglitz, 1988; Katz, 1988; Horn and
Wolinsky, 1988; Chen, 2001; de Fontenay and Gans, 200s; Milliou and Petrakis, 2007; Marx
and Shaffer, 2007)). Baoet awtawv, Aoiméy, xae x&beto (1] un) cvpuBérouo eivou *mapaypnouo”.
e 60e io T Tig QU0 TEPLTTATELS, Ot EPEVVITEG AV TIUETWTILOUY AT TNY odPaa) v ebwyevig
mTpoadloplouevy Kot emBeBAnuévn oe Glovg Tovg CUUUETEXOVTEG.

IMpoomabwvtag, uéoa amé avté to Kepadato, va Aboovue awt v Stxoyvwkio T1)¢ epeuviTIkyg
KOWOTYTALG, EYOVILE VAL TTPOTEIVOUIE TYV EVOOYEVOTONTY) OVTYG TVG XTOPATG, BéTet Tov aoAovBov
oxeTTIRoD. ZTow TAatiote evég cuuBolaion, ot avTiouuBoddépevol Uropody Tpw TV VTOYpaP TOU

guuporaiov xabowtov, va. vroypdlovy uia CuPYic un—amoxdAvmg Twy pwy Tov cupBolaiov



mov B pox el WeTd THY bTTOLAL SLATPALYUATEVTY. X TV TAELOVOTYTAL TV Otkaa Ty piewy g Evpe-
06, Adiog kot Aatwvixig Auepieng (eatpodue, hotmdy, ypeg mov daveilovroun vourkd orotyeio
o To Bpetawied Aixauto dmwg .y HITA, M. Bpetavia, Kavaddg, Avotpakio) avtn n ovupuvie
Dewpeiton we wiag Lop@yg mpo—avuolouaxy) Sievdetnan, ko wg TETot hoyileTon wg avaméoTaaTo
uépog Twv cvuPolainy. Qg ex TolToV, TVYGY TapaPingy) avtig ¢ Tpo—acuwBolataxyg dtevde-
TNOG UTTOPEL Vot EMIPEPEL PYITPEG 7] AKOUY] Kot axDpway) Tov emakdrovbov cupBoraiov (Schwartz
and Scott, 2007). Tia va eivaut un—mapatypriotpot (uvatikol) ot 6pot evég kadetov gupwBolaiov
elvou VoY pewTIKG Vo SeyHovy v oy paouy T CUUPWYioL Un—aoKAVYG Kot ot S0 avTITVUBe-
Abuevol (avavTy kol KaTEVTY] emelpya). Ze TepiTTwaY] TOV vag Ao Tovg 0vo apvnlel va
VToYpaVEl T TUUPwYia Wy —amoxdAvymg, TéTe Dewpodue 6Tt ot 6pot Tov kabeTov cuuBodaiov eivau
mopatnpriowot. To av B viroypanler wa emiyeipnay Tovg dpovg Tov auuPodaiov # byt oxeTileTon
QUTTOKAELTTIKA [UE TNV UEYIOTOTOMON TwV KepOWY TNG. Lo EPEVINTIKG EPWTYUATR, AOITIOY, TTOV
KANOVUALOTE VoL ATOVTHOOVWE O¢ awT6 To Ke@dauto eivaut T eEng: motar Oat elvaut 1) evdoyeviig amé-
PoLay Twv avTIoVUBoANSUEVWY w TPog TV dMUoTLoToln oy TwY dpwy Tov kabeTov cuuPoraiov; O
SexHotv xaut ot dvo va voypdyovy Wi cUUPWYIR —aToxdAvymg 1 unmwg 6yt Tlot éxBaam,
TEMKA, VoLl TPOG TO KOWWYIKO TUUPEPOY Kol TG TTPETEL VoL AVTIOPATEL ¥] EXATTOTE PUOUITTIY
opys

Y xabe TepImTWTY), Oev Dot TPETEL VoL UTOTIUYTOVUE TOTO TV PVTY) Twy ovav Ty TTpounfevtwy
600 Kot TN douy] Twy kabeTwy cuuBorainy. Evag avavty wovomwly g avtiwetwmilet Tov avto-
YWVIOUS OTNY 0LyOpa TPOIOVTOG Ty “eTwTepticd” avTarywvio s LeTa&d SVo KaTavTy) SLavopéwy Tov.
"Etat, eivou mpog To cuupépoy Tov va. ypy|atomotaet To kabeTa cupBolata e TETOLO TPOTO OUTWG
WOTE VoL UEYITTOTOINTEL Tt KEPDY TOV [ETEL AT UioL GUBAVYGY TOV aVTAYWVITUOD TTYY oyopd.
TPOIoVTOG. AvTO UTOPEl EVIEYOUEVWG VoL 0OYYY|TEL T€ UEIWTY] TOV TAEOVATUATOG KOTOAVOAWTY,
uelwon Twy Sedéauwy TooothTwy Kabg Kkou odENTY TwY Moty Ty, AT THY dAAN mAevpd,
Svo EexwploTol apoTiwuévol Ko amoxetoTicol ovdvTy mpouyfeutés avTipetwmilovy Tov avtoyw-
VoUd oY ayopd mpoidvtog oo “ebwteptcd” avtaywvioud. Eivau, Aoiméy, mpog To cuupépov
ToUG Vet 0EVYOVY TOV aVTayWYIoUS TTYV 0yopd. TpoiovTos, 0dnywyTag evdeyouévag ot adknom g

Staféaung Toad o, welwomg Twv Mowikwy Tiwwy kxabwg xou odEnoy Tov TAEOVATUATOG KaTava-



Awt (Milliou and Petrakis, 2007). Tawtéypova, 1 emthoyn ¢ doung Tov xabetov cuuBoraiov
mailer onuaivovTar péo oo Uoipaaiue Twy kepdwv ot iat kaeTy) aAvaidor avay T —KATAYTY) emiyel-
proewv. Mn—ypouuixd xadeta cupBolota, 6mwg o cupBoratat (e TapiPeg OUO Uepwy, KTOPOLY
VOLEVITYDTOVY TOV TUVTOVITLS AVAVTY) Kol KATAVTY] ETTLYELPY|TY)G KXt VL 00Y]Y1|TOUY T€ UEYITTOTIO T
Twv o KowoD xepdwy ¢ kadeng advaidag, ev avtibéaet e T ypauike cupBoiaua oTa omoic
eALoyevel TavTa 0 kivdvvog Tov dipkepots Betikov Teptbwpiov képdovg (Rey, 2012).

Lo vow Ao T oVE Tt AUTA TOLEPEUVHTIKA EPWTNIUATA, Dewpodie évarmatyvio (e Ty Tatyvio-
BewpyTixy évvola Tov 6pov) UeTakd S0 KaTAVTY eMiyelpriTEwY TOV avTarywvilovTat olyoTwhioncd
TTNY oLyopaL TPoTiéVToG el evbg 0pLiGVTIA SLOPOPOTIOUEVOU TPOIOYTOS, EVE) UEYITTOTOLODY TOL KEPSY
TOVG ETAEYOVTOG TTOTOTYTEG, KAl TOUG AVTITTOLYOUG OO ATTOKAEITTIKA APOTIWUEVOVS AVAVTY] TPO-
unfevuTég Tovg, e TOUG OTolOUG UTTALPYEL tiat TYETY “I-T” VTS TV évvota 0Tt ke ovada Tov Tpo-
unBedet 1 avdwTn ™Y KATAVTY eTiyeipnor) weTaoyuoTiCeTan o wia Lovdda TeAkoD TPOIGYTOS.
Ot emiyetpyoelg ovtiwetmilovy wiow (1o TpoidvTog omd TOUG KATAVAAWTES TTOV UOVTEAOTIOLEITALL
kot Singh and Vives (1984) wéow o TeTparywviing kot awaTypd Koikyg cuvapTnamg Xpnotud-
THTOG, ¥ OOl TaLpdyel Wiot Ypouuutky) (o). Oewpodue Teyvoloyia mapaywyys xatd Leon-
tief xou oTaepd oplaxd 16aTog, TOL YWPic BARY TNG YevikoTY T £xel TeDel (oo we To undév. Ot
emiyelpy|oelg DewpolvTal ex TwY TPOTEPWY TUMUETPIKEG Ue TANPY] Ko TEAEIX TANpoPopnam. To
matyvio ekediooetou ot ocbhovda ypovixd oTadiat.

ITeo-S7ddio: Kot apyny, ot emyeipnoetg amopaailovy o av Ho vroypayouvy ) coupuvic
W —amordAVymg 7 Oxt. Xe TEPITTwa? TOU Kat Ot QU0 ETIYEIPYTELS ATOPATITOVY Ve UTOYpAoUY
oY) TN TVUPwict, TOTE oL bpot Tov cuiBoraiov Bewpolvat we un—TapaTypyosoL. Xe TepimTwoy
6TTOV E0°TW EVOLG ALTT6 TOUG SVO ATOPATITEL VoL Uy VTTOYpAeL, TOTE oL 6pot DewpodvTou TapaTypHotLoL.
Ymépyet, BéPouat cou v ety TepimTTway] 6ov 1) ot kaHeTn cdvaide. avay Ty —KoTAVTY) ETLYELPYTEWY
VTOYPAPEL TVUPWVint Un—amoxdAvmg eve 1) dAly) xabeTy advaida dev umoypdQeL.

Zrddio 1: TTpbrertouyion o 0TA10 SUTParyUATEVTYG LeTOED AVAVTY) KUl KATAVTY] ETLYELPOEWY.
To UTTOJELYUATOTIOLOVE KAVOVTOG X PHTY) TOV YEVIKEVUEVOU OLTVULAETPOD YIVOILEVO DIOUTPOLYUATEVTTG
xord Nash. v mepimtoay omov 1 kafet advaida amopacioet va vroypaet wic cupupwvic

U —amokdAVYmG, TOTE €@’ 600V 1] aWTITTOAY cAVTIdoL Oev TOPATYPEL TIG TOTOTYTEG LTOPPOTING,



o mpémer xata ) PérTiom) awvtidpaom xata Nash vaw oynuatioet xamotov eidovg memotdnoelg
WG TPoG TO A ¥ owTimaly ocdvoida xaTédnge oe xamola cvupwvic v éxt. Ot Temolbrioeig mov
ypnowomoovvton oy Biflioypaia eivau kot xépov ot mabyTiég memotdyoels, xaTa Tig oMolEg
1 advaido wov dev TaparTrpel THY ExBaay Twy StaTpayuaTedTEWY TN AV TITalYG advaidag, Dewpel
6TL awT] xorTEMNEe ot XAmotov idovg cupupuvia oy toppomio (Rey and Verge, 2004; Milliou
and Petrakis, 2007).

27ddio 2: Eivau 1o oTadio Tov oAryomwliaiod avTaywviapod oy ayopd mpoiévtog. Ot dvo
KOTAVTY) EMIYELPYTELG ATy wVI{oVToU OAIYOTWAAKA TTNY 0yOpA TPOIGYVTOG ETIAEYOVTaG TTOTOTY TS,
Lo 7y emilvey awtod Tov Tayviov yproomooaue Ty webodo emilvayg Nash—in—Nash (Rey
and Verge, 2017). Emiovg, xard tov Horn and Wolinsky (1988), fewpodue 6111 drovmparypdrevon
eTa&d emyeipnomg ko ovvBixdTov Sev eEapTdrTau amd To av éxet emirevy el ) byt ovUPwvin weTakd
Tov aAkov (edyoug emtyelpyang—avvdtcaTov (yia TeplaadTepy avadvay eide Milliou and Petrakis
(2007))-

Advovtog To Taiyvio réow Twy YyvwaTwy tebodwy omaboyevols emaywyrg ko cuvbnxay A’
TaENG, KaATaAjyouUE OTIG ToTbTHTEG LooppoTring, ot omoleg eEapTwyTan udvoy améd Tl ebwyevag
OPLOLEVEG TTOLPOUETPOUG Tov TpoPAjuartog. Ta Baotxd evpruartar cutig T0g Epeuvas elvau Ta eEvg.

(1)YmobéTovue ovtarywviowd oe moodtyTeg ko kadeto cvuPodauc Tapiag dvo pepwy. e
TepiTTwoy VITapbng Lo LLOVOTTwALEKYG avavTy emtyelprang, Kout Tow Buo ély T¢ kaBeTng advoidog
elvou ad1dpopa LeTa&d Tov vor uoypdyouy ¥ byt T cupPwvio un—oamoxdivymc. Av Setdovue
owTa Ta dvo arjuel tooppoTrio ket Pareto, ToTe emticpatel 1) amoxdAvy) Twy 6pwy Tov kadeTov
auuoraiov.

(2)H xovwvixn evnuepio eivan BEATIO™) k&Tw amd TAYPY amoxdAvY), Ko EAEYIOTY] KATW
TS TAYPY] MV TIROTYTL TWY 6pwv Tov kafeTov gupwBolaiov.

(3)Av ot xaTéw T emiyelproelg ovTarywvilova oe Tiwég (ceteris paribus), ToTe eivau povadixn
1oppoTrict v) aroisAv ) Twy dpwv Tov kabeTov cuufolaiov.

(4)XZe TepimTway XpNovg Ypauukay cuuBoiainy (ceteris paribus), TéTe eivou wovaducy 1oop-
poTriot Y] aoxdAVYY] Twv 6pwv Tov k&feTov cuuforaiov.

(5)Xe TepImTWTY Vo APOTIWUEVLY XTOXAELTTIXWY avdvTy Tpouydevtwy (ceteris paribus),

IO



TOTe elvau UOVASLKY] LTOPPOTTIa 1] ) —aTrokaAV YY) Twy dpwy Tov kadeTov cvufolaiov.

(6)ZTY TepIMTWTY) AVTAYWYITIOD T€ TOTOTY|TEG KAl (ke XPNITY n—Ypauptticay ovuPolaiwy
TopiPatg OUO UEPLIV, TOTE OL JVO AVAVTY] ETLYELPY|TELG OEV EXOVV KIVYTPO VoL TUYYWYEVTOUV.

Avté o QewpnTing amoTeléopota wmopoly va. (30v)07)0ovy Tovg aoKoDYTEG TOMTIKY, WG TPOG
To moto OaL TpémeL VoL eivou 1) 0TATT TOVG ATEVAVTL OTIG TVULPWViE un—amroxddvymg. Eveu Eexabopo
611 To KovwIKa BEATIOTO elva 1) TAYpYG arokdAvym 6Awy Twy dpwy Twv xadeTwy cuuBoraivy,
xaBwg awTé, ot k4be mepimTOT, AWEAVEL TNY TVVOLKY] OtadéTiuy ToT T T TPOTbVTOG OTYY atyopd,
UELWVEL TIG AMAVIXEG THLEG Ko ovEAvel THY kowwvixy] evnuepio. Téhog, 1 BewpyTiy] awth uekéty
wmopei vou emexTadel ot oe eUTTEpLKA TTEDTnL, Y PYTILOTIOLVTALG OEQOUEVEL TILWY KO TOTOTHTWY &TTO
OLYOPEG UE TUYVI XPNTY] TUUPWYIDY (U] —ATTOREAVYTG Kot TUYKPLOY QUTWY TWY ATOTEAETUATWY €

avTITTOL EG CLyopE e TTAVIA Y Y07 TUUPWYIWY Wn—amorkaivyy.

KE®AAATO 3. KAGETES ZYM®QNIES KAI ZYTXQONEYSEIS STHN ANANTH ATOPA

Mua oerpé amé mpboPateg oy wYEDTEL Ko e§oryopés, £xovy TpoBAnuortioet Tig puBuioTikég apyée
Kol 0TIG OVo TAEVPEG Tov ATAavTiod. H apepricaviicn emiyeipnon tayvuetapopwy UPS mpoTewve
70 2013 0Ty oMowdiky] TNT v ebaryopa g évavtt §7 Stoexatoupvpion. H evpwmaixy pubut-
TTUCY aLpXY] ATETPEVE CQLUTY] TV CUUPWYIL UE TV AUTIOAOYIX TOV 6Tt Bt LUELWTEL TOV AVTAYWVITUO
oY ayopd xaut Oar etwaet Kt Tig emAoyég Twv xaTavawTwy. Opwe, Ay ypdvia apydTepa, To
2016, Taw 1) Bia puBuLeTIKY] apy ] Tov eméTpere TV eEayopd g TNT aumd Ty emriong apeptxcdvixy
FedEx évavtt puxpdtepov tiunuatog $s dioexotoupvpiov. Xy dAly mhevpd Tov ATAavTikoy,
1 AUEPIKAVIKY PUBIUTTIKY apYN] AVTAyWwVITUOD aEPPIYE TO 2001 Wiol TUYYWVEVDY] LeTa&D Twy
aepotopticwy eTaupetwy US Airways xou United Airlines we to oxemtins 61t wio TéTole cvppuvio
Bow awENoet TIg TIWEG TWY aLePOTOPLKWY ELTITYPINY, OUWG ETETPEVE TO 2013 THY TUYXWYEVTY] UeTolkD
g TekevTadog xou g American Airlines. Ymdpyov dexddeg meptmTadoelg earyopwy xou cuyyw-
VeVoEWY OTIG OTroleg ot puBLLoTICEG apyég doxknoay BéTo xau TIg axdpwoay oty Tpdky (dmewg ..
1 GVYXWYEVTY] Twy TNAemowwviaxwy kxolooowy AT& T xat T-Mobile), adAd xau dddeg oTig
oroleg ot puButoTixég apyég Bev Edettoy kamota 1laiTepy) oToVdY (STeog .. UeTakD TwY YrydvTwy

™6 YA Brownyaviog DuPont xau Dow Chemicals).
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Eva 1dtaitepo yopaxnploTied Ghwy quTY TWY ETLYELpHTEWY elvaut TO OTL OV TVVAAAATTOVTOU
UOVOY UE TOUG TEAIKOUG KATAVUAWTEG, AAAG AelTOVPYODY Tog Kot WG avav Ty TpownDeuTég cAdwy
xaTavTy emyetpRoewy. Emeid, iowg Sev eivou Eexdbapo, ag Tapabéoovue éva amhé Topdderypo:
OL ETTIYELPT|TELG TOLYVUETAPOPWY YPYTULOTIOIOVY TUYVA KATOLEG LIKPEG TOTILKEG ETTIYELPY|TELG YL Vot
xavovy TV Telxn dtovouy] arrd To Tomtkd hub g emiyeipnomng (mov wmopel va eivan axdwn Kou
ot MY T6AY) éwg To Telké onueio mapddoars. Eva onuavties atoryelo, emiong eiveu xou 1
douy Twy TUUBOAAIWY TOV YPY|TILOTOLOVYTAL TTYV EKATTOTE AYOPA. LTOV EMIYELPYUATING KOTUO
ypnouomoteitot e mAnBwpa Stepopetixaw cupBorainy. H emihoyn oyetiletot e Tig avaryxeg g
xade oyopas va Tapacauet 1) Kou va Depaedaet evdoyevn TpoBAnuuaTe 6TTwG KOTTY) Tapakodod-
Bnomng epyaaiaw xau mpoddov, To TPOPANUA TNG KPATVVTYG, TO TPOBANU NG APOTiways, ATV
UETPlEG TTNY TANPOPOPY|TY] KAl TOTX BAAL. ZUVOVATIUOG XVTWY UTTOPEL VoL 001y TEL ALKOWY] KoLl T€
KOTAPPEVTT THG oyopds. EtatAoimo, apod éxet 1107 weketyOei 1) 1ooppotio. vy xpY|07 Y pouiLlicwy
cuuBolainy xou cuuBoraiwy Tapipag dvo uepwv (Milliou and Petrakis, 2007), adda kot v xpYiom
Ypouutcwy cvuBolalwy kot cuupwviwy xadetyg cuvidtoxtaiag (Sorensen, 1992), eivau Aoytico
xauotog vou Qedoet vaw xaddet To xevd mov umdpyet oty BLBhoypagia oy topporic. THg XIS
guuPorainy Tapipag dvo epwy Kot cuPwviwy kabeTng cuvidlokTyoiag.

H mapodoa emotyuovixn épevva epamTeTo ToV eTIaTYUOVIKOD Tediov T1g Blownyawvixyg Opya-
VWO1G, Kol O TUYKEKPULEVEL TWV EMITTAUOVIKGY VTOTEIWY Twv KADeTwY aryopwy Kot Twy cuyyw-
veboewy. Eva emomyuovicd apbpo xovtd oty épevva pog eivan awté twv Milliou and Petrakis
(2007). Ot epevwnrég Tov apbpov xaTadyouy oo 6Tt 6Ty ot k&beTeg advaides ypyToTOLODY
Ypouptica cuUPBOAIO Kol ToL TPOIOVTA Elvall APKOVVTIG VTOXATATTOTAL, Ol AVAVTY] ETIYELPTELS
£YOUY TAVTAL KIVYTPO VoL TUYYWVEVTOVY AT THY dAY, ] xpoY cupBorainy Tapipag 000 mepwy
Jdev aprvel TeptBwpla TUYYWVELTEWY TTYY awavTy aryopd. Emriovg, éva apbpo mov wag emypéace
KOUTA TNV UOVTELOTIOI 0 elvou oawTé Twv Alipranti et al. (2014) om0 omoio emtyetpeitou o chyxplom
TOV AV TOLYWVITUOD O TOTOTNTEG e Tov ovTorywviowsd oe Tié. Ot epeuvntég xorrédntay 010 6Tt 0
dedTepog umopel VT TpoimoBETelg Vot elvaul IO oV TAYWYITTIRG AUTTd TOV TTPWTO, €V avTIOETEL Ue Tat
evpruata ¢ oxeTueng Bidhoypapic.

Lo vow Ao T ooVe Tt AUTA TOL EPEVVNTIRA EpWTNIUATA, Dewpodie évaumatyvio (e Ty Tatyvio-
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BewpyTixy évvola Tov 6pov) ueTakd S0 KaTAVTY eTiyelpriTEWY TOV avTarywvilovTat oMyoTwhioncd
TTNY oLyopaL TPotéVTog Tl V6 0pLiGVTIA SLOPOPOTIOUEVOU TPOIOYTOS, EVE) UEYITTOTOLODY ToL KEPSY
TOVG ETAEYOVTOG TTOTOTYTeG. OewpoviLe, EMITYG Kol TOUG AVTITTOLYOUG QU0 ATOKAEITTIKA APOTIL-
Uévoug awavTy] TpoundeuTég TOVG, e TOUG OTTOloVG UTTALPYEL Wi TYETY “1-I” VTS TV €vvola 6Tt
ke ovada. Tov mpoundedet 1) AVAVTY] TNY KATAVTY ETLYEIPN O UeTATYNUATICETOU TE Wiok (ovadal
TeMKoD TpoibvTog. Ot emtyetpyoelg avTineTwmilovy o (Mo TpoidvTog amd Tovg KaTavalwTeg
mTov movTelomotelta kot Singh and Vives (1984) uéow wiog TETpaywvIkyg Ko cuoTypd KoiAYg
TUVEPTNTYG XPNTUOTYTeLG, 1] OTolaL TToLpeyel piek ypouuticr] (o). Oewpodue Texvoloyio mapo-
ywyng xota Leontief ko otabepd oplaxd xéatog, mov ywpls BAdfn g yevicoyTag éxet Tebel
ioo pe To undev. Ot emiyetpyoelg DewpolvTal ex TwY TPOTEPWY TUMULETPIKEG Ue TAYPY] Kaut TELELL
mTApo@épon. To matyvio ebediooetan oo adhova ypovixd oTédiar.

Zradio 1: Kat’ apyiv fewpodue 61 ot o avdyty mpounBevtés eivau duo aveEdpTnTeg ovtoryw-
VIOTIKEG ETILYEIPYTELG. LE OUTO TO TTADLO, OL GUO VAVTY] ETIXELPY|TELS ETTLAEYOUY TO o Dot Tuyywvev-
TOY 1] Oyt Av amopacioovw v cuyywvevTody, TTE Hot oYNUATITOVY Evay avavTY) LOVOTWANTY,
mov Bau TpounOevel TawTéYpovaL Katt TIg SVo KATAVTY ETLYELPNTEL.

27ddio 2: Avoddywe v éxBaiay) Tov Tporyoduevov oTadiov, eiTe 0L SV AVAVTY] ATOKAEITTIKEG
ETIYELPY|TELG EITE O AVAVTY KOVOTIWANTHG, ATOPaTifovy Yo Tov TUTo Tov cuiPoraiov mov u mpo-
TPEPOVY TTIG KATAVTY emiyetpyoels. Exovy vau emhébovy petakd ovuBolainy Tapipog Svo uepwy
xou ovppwvwy xébetyg cuvidloxoiag. Edw o mpémet va Eeywpioovue o axdhovda. 6 viromatyvio.

(ar) AmroxhetoTixég avavty e kodorrd cupuBoiote TapiPag Vo Lep@y. TO TTASLO 1oL oVaVTY
ETIYELPYOELG OTOPATITOY VoL TALPOLEVOVY EEYWPLOTEG. T TTABIO 2 ATOPATITAY VoL SWTOVY Ko
ot dvo Tovg TuuBélaua TapiPog SVO LEPWY TTIG AVTITTOLYEG KOTAVTY] ETLYELPHTELS.

(o2)Amoxdetotieg ovavty e xafohcy coupuvia kabetyg cuvdtoxTalag. XTo TTAdI0 I
Ol OVAVTY] ETTLYELPY|TELG OTOPATITOW VoL TAPOUEIVOUY EexwploTég. 2TO UTASIO 2 ATOPATITOY VoL
dwTouy Kat ot JVo TOVG TTIG AVTITTOLYEG KATAVTY] EMIXELPY|TEl TuPwYies kabeTng cuvidloxTyoiag.

(o3) ArorheloTicég oavav Ty e KT TupBolatet. ZTo CTASIO I 0L AVAVTY) ETIYELPHTELS XTOPA-
o1 vaL Tapaeivouy EexwploTég. 2o 0TAdI0 2 oA, ywpls BAARY ¢ yevixéTyTag, 1) ey

TPWTY ATy vo. St cuUBoAato TapiPag G0 UEPWY eV 1] OEVTEPY] AVAVTY VoL OWTEL TUUPWYict
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xafetng cvvidoxTyoiag.

(Br) Avavty movorwAn g we xaoluca cupuBodota Tapipog Guo pepwy. XTo TTAAIO I 0L AVAVTY)
ETIYELPY|TELG ATOPATLTAY VOL TVYYWVEUTODV. 2T TTASIO 2 0 AVAVTY] LOVOTWAYTYG ATOPATITE Vot
dwael xou aTIg JVo KATAYTY] eTLyelpyoelg cuBoLaua TapiPag Svo Lepwv.

(B2)Avavty wovomwdn g e xabolixy) cuupuvia kabetng cuvidioxTaing. XT0 oTAdI0 I oL
OVAVTY] ETTIYELPY|TELG ATOPATITAY VL TUYYWVEVTOUY. LTO TTABIO 2 O AVAVTY] LOVOTWAYTY|G XTOPA-
010¢ VoL SWTEL Kot TG VO KATAVTY| ETLYELpNTELS TURPWVIEG kadeTng TuVidloxTyTic.

(B3)AvéyTn povomwlnTyg e KT cupBoAata. XT0 TTABIO I 0L OVEVTY| ETLYELPTTELG XTOPA-
TIo0Y VoL TUYYWVEVTODY. XTO OTASI0 2 XmoPAataay, ywpls BAaBy Tv¢ yeved|Tag, o avdvty
UOVOTWANTHG TOPATLITE Vot TPOTPEPEL TTH] UEV TPWTY] KATAVTY] TUUPBOAIO TapiPag Guo (epwy,
o) Oe OeVTEPY] KATAVTY] CUUPWVIR KADETYG TUVIBLOXTNTING.

Zradi 3: TTpbrerton yio To 0TAS10 SIUTPAyUATEVTNG UeTAED VAT Kol KOTAVTY| ETTLYELPY-
gewv. To UTOOEYUATOTIOLOVUE KAVOVTAG YPYTY] TOV YEVIKEVUEVOU ATVMUETPOY YIVOUEVOD OlaLTTpot-
yuarevong xeré Nash (Milliou and Petrakis, 2007).

27ddio 4: Eivou To 014010 TOU OMYOTWALAKOD oVTAywVIToD o1y ayopa mpoidvTog. Ot dvo
KOTAVTY ETIYELPNTEL AV TALYwVI{OVTOU OMYOTWMOKA TTHY 0YOPA TPOTEYTOG ETIAEYOVTOG TTOTGTHTES.
Taw 7y emilvoy awTod Tov Tauyviov yproomojooue ™y webodo emilvorg Nash—in—Nash (Rey
and Verge, 2017). Emiovg, xara Tov Horn and Wolinsky (1988), fewpodue 6111 dromparypdrtevoy
UeTaED emryeipyomg xou cuvSIKATOV Bev eExpTaTou artrd To o €xet emitevyDei 1) byt ovupuwvio wetakd
Tov dAov (evyoug emyeiprang—ouvdikdTov (Yo TeplocdTepy avadvay| eide Milliou and Petrakis
(2007)).

Advovtog To Talyvio wéow Twy YywaTwy tedédwy omaboyevols emarywymg ko cvvbnxay A’
T8ENG, KaTEA]YOUUE OTIG TOTETNTEG WooppoTring, oL omoleg eEapTwvTou udvoy amd Tig ebwyevag
oplouéves TapouéTpovg Tov mpoBAnuatog. To Baoikd evphuota awTig g épevvag evat To e§ig.

(1)Av ot avdwTy emIYEIPY|TEL; ATOPATITOWY VoL UV TUYYWYEVTOVY, TOTE TGO To KabeaTwg
xofohwv cvuPolaiw Tapiag dvo epwy 600 Kot ot kadohiég TupuPuvies kabeTng cvvidoxTyoiag
etvou ouryvioBewpyTikd 10odvvapes. To idio 1oy et ko av amo@aailovy yie o cupBéAao ot kAT Ty

ETTIYELPY|TELG Kol EYOUY ALPOTIWUEVEG ALTTOKAEITTIKEG CLVAVTY] ETTLYELPY|TELS.
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(2)Av 0L aVAYTY) ETTIYELPY|TELG TUYYWVEVTODY T EVALY AVAVTY] LOVOTWAYTY, TOTE owTég Dot TpoTL-
wioet Tig xafolicég TupuPuvies kaletng cuvidloTyaiog. Av o KATAVTY ETLYEIPNTELS EVOU QVTEG
oV emiAéyovy cvuPodaa ko ovTILeTw IOV Evaw avavTy) LovoTwAYTY), TOTE emdéyouy kabolikd
guuBorate Tapipag dvo epwy.

(3)ZvvoMxa, ot oavdv Ty emiyelpyaets (piorovy BEATIOTO TO Vo CUYYWYEVTOUY Kol VX TPOTPEPOUY
xodoAKceg TVUPYieg KADETNG TUVIBIORTYTING. AV ElVOLL O KATAVTY| ETIXELPY|TELG AUTEG TTOV ETIIAEYOUY
xéBeto ouuBauar, TéTE Bot emidé§ouy xaBohuxd ovuBéhauc Tapiparg Suo wepav ko O 0dyNooUY
TIG AVAVTY] ETILYELPYTELG TTO VAL [V TVYYWVEVTOVY.

(4) To xotvwvia BELTIoTo elvout To xaforcd TuBOLato TapiPaig VO EPWY oY Ot AVALVTY] ETLYEL-
priTelg Oev ouyywvevTody 1 1] xabolikn cvupuvia kadetng cuvidloxTyoing oY TepimTwaT 4TOV OL
OVAVTY] ETTLYELPTTELG TUYYWVEVTOVY. L& YEVIKEG YPOUUULES, TO KOWWIIKA BEATIOTO TUUTOPEVETAL (UE
ToL TURPEPOVTAL TWY KATAVTY] ETIYELPY|TEWY Ko avTiBeTal oUTd Tot CUUPEPOVTOL TWV AVAVTY ETLYEL-
poEWY.

(5)Xe TePITTWTY VTAYWYITWOD T€ TUAEG TTYY 0LyOpd TPOIOYTOG, TOTO Ol AVAVTY) 600 KAt O
KATAVTY] EMYELPNTELS Elvaut adlapopes LeTakd Twy Svo Sladéoumy cvuforainy, av ot avdyTy Oev
TUYYWVEVTODY, EVE eTIAEYOVY KatBOAKA TVUPB AL TOPIPAG DUO LUEPWY OV O AVAVTY] TVYXWVEUTODY
X0 1] OLOUPOPOTIOINTY) TOV TPOIOVTOG KIVEITAU T UETPLOL eTiTedo. AV 1) TEAEUTACL KIVEITAU T YoUUNALL
emimeda, emhéyouy kabolikés Tupupuvies xadetng cuvdloxtyaiog. Xty TepimTway vMAng dapo-
POTIOIN|TY)G TPOIOYTOG OL AVAVTY] ETILYELPHTELG UTTOPEPOUY GLTTO CLPVITIKAL KEPOY] Koul ETTL BYUIOVPYEITO
e TauyvioBewpy TIKY) AguvEYELaL.

Avté Ta DewpyTikd amoTedéopota 00 yoUV ot e Telpd amé eréyEeg euTelpticég vToDéoelg
UE AUETT] EQOPULOYY OTNY Ao ko] puBiaTixyg modTikng. Kot apyiv o€ xhddovg bmov emixpartovy
Ol LPOTIWUEVEG KoLt TOKAELTTIKEG CLVALVTY] ETTLYELPY|TELG, OVOUUEVOUILE VOL UTTALPYOUY OLWVEL LTOUEPKG
uotpaauéva Toooa e auBolainy Tapipag Svo uepwv kot cuBorainy xadetng cuvidloxTyoiag.
Amé v ddn mhevpd, ot olxovoutkovs Touelg (e evpela VTTapEy) UOVOTWALOCWY oVAVTY] ETTLYEL-
PTEWY, ElVa AVOULEVOUEVY] 1] ETIRPATNTY Twv Katfolkwy cvupuvicw kabetng cuvidloxnaing. Té-
Ao, O eixe 101aiTepo EvOlLPEPOY var cuvdeDel avTi) ) BewpyTiiy Epevval (e TO TYNUATIOUS OtKTOWY

¢pevvog xau avamtvgng. M
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Strategic profit—sharing in a unionized

differentiated goods duopoly

1.I INTRODUCTION

Profit—sharing schemes, with one form or another, are in wide use in the real business world.!
A survey of the largest 1,250 global corporations found that 33% of them offer some sort of a

profit-sharing scheme to all employees, while an extra 1% had plans to introduce one (Wee-

'A profit-sharing scheme dictates that employees, besides a fixed wage, also receive a share of the
firm’s profits. In practice, a profit-sharing scheme can take a quite complex form that contains a wide
set of different elements (OECD, 199s).
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den et al., 1998). Muller (2017) and Lorenzetti (2016) report a few cases of large enterprises
offering profit-sharing schemes in the USA in 2015: Ford Motors paid an annual profit share
$9,300 in cash per worker to 56,000 unionized workers, General Motors paid $11,000 per
worker and Fiat Chrysler Automobiles paid $s,000 per worker to more than 40,000 union-
ized workers. Moreover, employees of Delta Airlines, Southwest and United Continental Air-
lines received $1.5 billion in profit shares the same year. In particular, for Delta Airlines, the
profit shares accounted for 21% of the employee’s base salary, roughly $18,000 per employee.
American Airlines, the only one of the top four carriers in the USA that didn’t offer a profit—
sharing scheme, introduced a 5% profit—share ratio to all employees in March 2016 (Carey,
2016). Kato and Morishima (2003) reports that one out of four publicly traded firms in Japan
uses a profit—sharing scheme, nearly all profit shares paid annually in cash. Huawei, the largest
telecommunications equipment manufacturer in the world, has an extensive profit—sharing
scheme: its founder Zheng Fei holds 1.4% of its stocks, while the rest are equally owned by
more than 82,000 employees worldwide (De Cremer and Tao, 2015). Blasi et al. (2016) state
that group incentive methods of compensation, such as profit—sharing, along with positive
internal company policies and culture can help the most profitable firms do even better.
There is a wide variety of unionization structures and unionization levels across coun-
tries, or across sectors and within countries.* In the USA, UK, Australia, Canada, and Japan,
negotiations are decentralized and take place between firm-specific unions and their firms.?
In contrast, in almost all the euro-area countries plus the Scandinavian countries, negotia-

tions take place either at a sector level or (rarely) at a nation-wide level (Goeddeke, 2010). Yet,

*Unionization structure refers to whether workers are organized in firm—-specific unions or an
industry—wide union (or a nationwide union). In the first case, decentralized bargaining over remu-
neration schemes takes place between each employer and its firm—specific union. In the second case,
bargaining over the remuneration scheme(s) can take place either at a centralized level between the
representative of all employers and the sector—wide union (centralized bargaining) or in a coordinated
way between each employer and a representative of the sector—wide union (coordinated bargaining)
(Haucap and Wey, 2004; Bronfenbrenner and Juravich, 2001). On the other hand, unionization level
(or density) refers to the percentage of workers being members of a union which, to a large extent,
determines the power of the union during the negotiations.

There are a few exemptions, such as the metalworkers in the USA who are organized in a sector—
wide union. In Japan, although negotiations take place at the firm level, there are some important
institutions that ensure a high degree of bargaining centralization (Soskice, 1990).
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the current trend in the unionization structure in almost all advanced economies worldwide
is towards more decentralization (Ellguth et al., 2014). Decentralized bargaining allows for
greater flexibility and quicker adjustments, which are vital in globalized economies (Hiibler
and Meyer, 2000). Regarding the unionization levels, Visser (2006) reports a wide variety
across countries. There are countries with unionization levels above s0% (e.g. Iceland, Bel-
gium, Finland, Denmark, Norway, Sweden), and countries with unionization levels below
20% (e.g. France, Korea, USA, Japan, Spain, Turkey, Netherlands, Mexico). Many countries
lie in unionization levels between 20% and 50% (e.g. United Kingdom, Canada, Italy, Ireland,
Israel, Greece, Austria, Luxembourg). Nonetheless, the last three decades experienced a signif-
icant drop in the unionization levels. Pontusson (2013) notes that the deindustrialization and
the shift from public to private employment are the two major factors of the de-unionization
of the OECD countries, besides various political and institutional factors. It is critical to note
that unionized labor could earn, on average, up to 15% higher compensation than the non-
unionized (Tracy, 1986).

As profit—sharing schemes are widespread and observed in most of the economies, it is
natural to ask why firms offer such remuneration schemes and how the different unioniza-
tion structures and unionization levels affect their decisions. Further, how the mode and the
intensity of competition affect the firms’ incentives to offer profit-sharing schemes? Finally,
are such remuneration schemes socially desirable?

To address these questions, we consider a differentiated good unionized duopoly, in
which firms hire labor exclusively from a worker’s union (either firm-specific or sector-wide)
and compete in quantities (or prices) in the product market. In stage o, workers choose
whether to form a sector—wide union and coordinate their bargaining efforts (coordinated
bargaining, C), or to form two firm-specific unions, each bargaining with its own firm (decen-
tralized bargaining, D). In stage 1, firms decide whether to offer a fixed wage (FS) or a fixed
wage plus a profit share (PS). In stage 2, under decentralized bargaining, each firm-specific
union and its firm negotiate over the terms of the selected remuneration scheme; while under

coordinated bargaining, each firm negotiates with a representative of the sector-wide union
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over those terms. In the last stage, firms choose their employment levels* and set their quan-
tities (or prices) in the product market.

We show that product market characteristics as well as the unionization structure and
union power (which may be proxied by the unionization level) affect the firms’ incentives
to offer profit—sharing schemes. Under Cournot competition, the weaker the union in the
bargaining table, the more likely are that firms offer PS,’ independently whether workers
are organized in ﬁrm—speciﬁc unions or in a sector-wide union. Moreover, the competitive
pressure in the market (as measured by the degree of product substitutability) intensifies the
firms’ incentives to offer PS. Yet, for intermediate levels of union power, firms bargaining
with a sector—wide union offer PS, while they offer /'S when they bargain with firm-specific
unions. This is because a sector—wide union, in contrast to firm—-specific unions, disposes of
a positive outside option, i.e., in case of disagreement with one firm it can still supply labor
to the other firm which becomes a monopolist in the product market. It can thus push for
higher wage rate and higher profit share comparing to equally powerful firm-specific unions.

Interestingly, when the products are rather poor substitutes and the sector-wide union’s
power is neither too high nor too low, ex-ante symmetric firms end up offering different re-
muneration schemes and producing different quantities in equilibrium. Moreover, there are
parameter constellations for which multiple equilibria arise under both decentralized and co-
ordinated bargaining: Both the universal PS and the universal 7S are equilibrium remu-
neration scheme configurations, with the latter being a Pareto-superior equilibrium from the
firms’ point of view (and in which firms are expected to coordinate).

In contrast to Cournot competition, under Bertrand competition, a firm never offers a
profit—sharing scheme, independently whether workers are organized in firm-specific unions

or in a sector—wide union. Thus, the unique equilibrium remuneration scheme configura-

#This is a “right-to-manage” framework. Note that under “efficient bargains”profit—sharing has
no effect on the firm’s employment level and profitability (Anderson and Devereux (1989))

SNote that under PS a firm-union pair disposes of two instruments and can thus achieve a bilarer-
ally efficient outcome during its negotiations. In particular, given any bargained outcome of the rival
pair, it chooses the wage rate to maximize joint surplus and uses the profit share ratio to distribute this
maximized surplus to the negotiating parties according to their respective bargaining powers.
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tion is universal FS. This is because prices are strategic complements and a firm-union bar-
gaining pair has no incentive to agree to a lower wage rate in order to make the firm more
aggressive in the product market. The latter could be achieved by the firm offering PS since
a profit-sharing scheme allows a trade-oft between wage rates and profit shares. In fact, un-
der Cournot competition, this trade-off is exploited by the firm-union pair and thus the firm
has incentives to offer PS under some circumstances. Notice that the way competitive pres-
sure is proxied in the market is of paramount importance for the likelihood of appearance of
profit—sharing schemes. If a competitive pressure increase is proxied by a move from Cournot
to Bertrand competition, our findings imply that profit—sharing schemes to be less likely. Yet,
if it is measured by an increase in product substitutability, the opposite holds.
Independently of whether firms compete in quantities or prices, in equilibrium the work-
ers are better—off forming a sector-wide union and coordinating their bargaining efforts.
This might not be surprising, at least for the case of Bertrand competition, in which firms
always offer fixed wage remuneration schemes. Yet, under Cournot competition, although
the equilibrium remuneration schemes may differ across unionization structures for the same
parameter values, it turns out that coordinated bargaining leads to higher overall rents for the
unionized workers. This finding makes the analysis of the coordinated bargaining case to be
of great importance and our paper is the first in the literature that has undertaken this task.
Our welfare analysis points out that aggregate employment level and firms’ gross profits
(i.e., profits before distribution of profit shares) are highest under decentralized bargaining
and universal PS. It also reveals that in this case, the highest consumer surplus and social
welfare are achieved. This is because firm-specific unions agree on low wages (below their
workers outside option) in exchange of high profit—sharing ratios, making their firms more
aggressive in the product market, thus increasing employment and output levels. A regulator
should then design policy measures to facilitate more flexible bargaining structures and to
provide incentives to firms to offer profit—sharing schemes. As mentioned above, there is
a recent trend in the developed economies towards more decentralization and, at the same

time, there is evidence that unionization levels decline over time. Under these conditions,
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one should expect that profit—sharing schemes become more prevalent than in the past and
that consumers and the society as a whole benefit.

Our paper contributes to the extantliterature on the usage of profit—sharing schemesand
their market and societal effects. This literature has its origins in the seminal work of Weitz-
man (Weitzman (1983, 1984, 1985, 1987)), who points out that profit-sharing makes the cost of
labour completely flexible and gives firms the incentive to hire as many workers as are willing
to take jobs. This leads to a profit-sharing economy with low levels of unemployment and
great macroeconomic stability. However, the author assumes away strategic effects by con-
sidering monopolistically competitive markets. Bensaid and Gary-Bobo (1991) and Steward
(1989) view profit—sharing as a firm’s strategic commitment: PS shifts the market equilib-
rium outcome in favor of the firm adopting such a remuneration scheme in an oligopolistic
environment. According to Steward (1989), a firm’s equilibrium profits increase whenever
it substitutes fixed wages with an equal part of profit shares (holding the workers’ income
fixed). Bensaid and Gary-Bobo (1991) show that a firm offering PS is the best response to
both P& and FS offered by its rivals, but in equilibrium, all firms are worse—oft by adopting
profit—sharing schemes.

Similarly to us, a branch of this literature has paid attention to the role of unionization
structure for the firms’ incentives to offer profit—sharing schemes. In a unionized Cournot
duopoly in which firm-specific unions set wages, Fung (1989) shows that the firm with a posi-
tive profit share obtains higher market share and profits.® Sorensen (1992) considers a union-
ized homogenous good Cournot duopoly, in which remuneration schemes are negotiated
between firms and their firm-specific unions (decentralized bargaining). The author shows
that firms offer profit—sharing schemes only if their unions are not too powerful. Goeddeke
(2010) extends Sorensen’s model to 7 firms and also considers centralized bargaining in which

the sector-wide union negotiates with the employers’ federation over a uniform wage rate.

¢The effect of profit—sharing can be decomposed into two parts. First, a sector-wide effect: PS
causes a wage reduction, which leads to a lower retail price and thus to higher aggregate quantity and
employment level. Second, a firm-specific effect: the firm offering a PS gains a higher market share,
and has higher employment and lower wage rate. These beneficial effects give to the firm offering a
PS a strategic advantage over those not offering such a remuneration scheme.
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She concludes that when only few firms offer PS, their profitability increases, but when the
majority of firms offers PS, each obtains lower profits than under a universal fixed wage
scheme.

However, none of these papers considers imperfectly substitutable goods, coordinated
bargaining, or Bertrand competition in the product market. Moreover, they do not endoge-
nize the workers’ decision to form a sector-wide union or firm-specific unions. We contribute
to the existing literature by pointing out that (i) workers are always better—oft when they co-
ordinate their bargaining efforts in a sector-wide union, making thus the analysis of coordi-
nated bargaining all the more important; (ii) coordinated bargaining makes the appearance of
profit—sharing schemes more likely and under some circumstances, ex—ante symmetric firms
may end up ex—post asymmetric as they choose different remuneration schemes in equilib-
rium; (iii) the more differentiated the goods are, the less likely is that firms offer profit—sharing
schemes, independently of the bargaining regime; and (iv) Bertrand competition never pro-
vides incentives for firms to adopt profit—sharing schemes.

Thereisalso an extensive empirical literature on the usage and the effects of profit—sharing
schemes. Sesil et al. (2002) study 229 US major New Technology firms (pharmaceuticals, semi-
conductors etc.) that offer broad-based profit—sharing schemes. Comparing to their rivals
that do not offer PS, those firms’ productivity increases by 4%, total shareholder returns
increase by 2%, and profit level increases by 14%. Kraft and Ugarkovic (2005), using panel
data from more than 2,000 German firms from 1998 to 2002, report that the introduction
of a PS improves firms’ profitability. Kruse (1992), using data from almost 3,000 US firms
from 1971 to 198s, reports that the introduction of a PS is associated with a productivity in-
crease of 2.8% t0 3.5% for manufacturing firms, and 2.5% to 4.2% for non-manufacturing firms.
Kruse suggests that only the most profitable and most productive firms offer profit—sharing
schemes in order to align firm’s and workers’ interests, and through this alignment to reach
new, higher levels of profitability and market share. Long and Fang (2012), using data from
more than 1,700 Canadian firms from 1999 to 2001, shows that the introduction of 2 PS

could increase real employee earnings growth up to 15% over a five—year period. In a recent
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paper, Fang (2016) reviews empirical studies showing that profit—sharing is beneficial for em-
ployees through higher income and employment stability, and for employers through higher
productivity and profitability.” Moreover, a profit—sharing scheme reduces the supervision
costs and is a remedy for shirking behavior, while at the same time creates a bigger flexibility
in wages. Our findings are in line with the aforementioned empirical literature. First, the in-
troduction of a profit—sharing scheme (typically) increases aggregate employment and firms’
market shares and gross profits. Second, profit—sharing schemes increase wage flexibility as
they allow a trade—oft between lower wages and higher profit shares. Third, there are sectors
in which some firms offer PS, while their rivals do not, with the former obtaining higher
profit levels. And finally, profit—sharing schemes often lead to higher real earnings per em-
ployee.®

The remainder of the paper is organized as follows. In section 3.2 we describe the model
structure, the sequence of events and the bargaining framework. We, also, analyze the bench-
mark case in which both firms offer a fixed wage scheme. In section 3.3, we characterize the
equilibrium outcomes under different unionization structures and remuneration schemes
and determine the equilibrium remuneration schemes under decentralized and coordinated
bargaining. We, also, determine the equilibrium unionization structure. We perform a wel-
fare analysis in section 3.5. In section 2.5 we extend our analysis by assuming Bertrand com-
petition in the product market. Finally, section 3.7 offers the concluding remarks. All proofs

are relegated to section 3.8.

7It is well documented that the use of profit—sharing could increase employees’ productivity
through the attraction and retention of high—quality human capital, which could be translated into
higher levels of firms’ profitability. (Bhargava and Jenkinson (1995) for the UK, Cahuc and Dormont
(1997) for France, Kato and Morishima (2003) for Japan, Long and Fang (2012) for Canada, and Kato
et al. (2010) for Korea). On a recent paper, Bryson et al. (2016) shows that group—based performance
schemes, such as a profit—sharing scheme, are associated with higher job satisfaction, and could help
mitigate the negative effects of exposure to bad job quality.

81n our context, this holds under the equilibrium coordinated bargaining regime, but not under
decentralized bargaining.
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1.2 THE MODEL

1.2.0 MARKET STRUCTURE AND REMUNERATION SCHEMES

Consider an economy with two sectors: a competitive non-unionized sector (the “numeraire”)
and an oligopolistic unionized sector in which two firms, namely F;and F}, produce a horizon-
tally differentiated good and compete in quantities. F; is facing the following inverse demand
function p; = & — g; — ygj, where p; and g; are retail price and quantity, while o < 5 <1
is the degree of product’s substitutability, and &« > 0.” Both firms are endowed with con-
stant returns to scale technology that transforms one unit of labor into one unit of final good:
q; = L;, where L; is F;’s employment level.”

Each firm faces a constant non-labor marginal cost ¢, which is normalized to zero. Re-
garding the labor costs, we distinguish the following two cases. First, if F; is using a F'S, its
unitary and marginal labor cost is the firm-specific wage rate w;. Second, if F; is using a PS
then F; pays w; per unit of labor plus a lump-sum transfer to its workers equal to s;7;, where
o < s; < 1is the profit share ratio and #; are its gross profits.

The oligopolistic sector is unionized and all the workers have identical skills. Workers are
organized either in two firm-specific unions, U; and U; (decentralized bargaining case, D), or
in one sector-wide union U (coordinated bargaining case, C). The union’s objective is rent
maximization (Oswald, 1982). Under FS, this is simply the workers’ total wage surplus (i.e.,
the difference between total wage bill w; and the workers’ outside option w,.) Under PS,

the union cares also for the profit share transferred to its members. In particular, /s specific

°In particular, following Singh and Vives (1984), we consider a unit mass of identical consumers,
each having a utility function #(g;, ¢;) = a(q: +¢;) — (4 + q; +24:9j) /2 + m, with m denoting the
quantity of the “numeraire”sector’s good whose price has been normalized to 1. Notice that the lower
the i is, the more the goods are differentiated.

'°Thisis standard in the existing literature. Itimplicitly assumes that firms’ production technologies
are of Leontief type and that their capital is sufficiently large.
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STAGE 0 STAGE1 STAGE 2 STAGE 3

Union formation Remuneration Bargaining stage Market
decision scheme decision competition stage

Figure 1.1: Game Timeline

union maximizes a Stone-Geary form utility function:

U; = (w; — wo) L; under FS, and

[]i = (wi — wo)Li -+ ST under PS, (I‘I)

where o < w, < ais the worker’s outside option.” A sector-wide union maximizes

U= Z?:I[(wi — wo) L] under FS, and

U= [(wi — wo)L; + 5w under PS. (12)

1.2.2 SEQLJENCE OF EVENTS AND BARGAINING FRAMEWORK

We consider a four-stage game with observable actions (Figure 3.1). This timing allows us to
capture the strategic value of a firm’s commitment to a specific remuneration scheme.

Stage 0: Union formation stage. Workers decide whether to form two firm-specific unions
(decentralized bargaining case, D) or to form a sector-wide union and coordinate their bar-
gaining efforts (coordinated bargaining case, C).

Stage 1: Remuneration scheme stage. Firms, simultaneously and separately, decide whether
to offer a FS or a PS to their workers. Under a PS, F; commits to transfer to its workers
a portion of its profits (the specific value of which to be subject of the negotiations at a later

stage). As a consequence, the following scenarios could arise: Both firms offering either 7S

"In this setting, w, can be seen as the wage a worker could earn in the competitive sector of the
economy. One of the key findings in Bryson (2014) is that workers organized in trade unions benefit
from higher wages, so the difference w; — w, can, also, be seen as the union wage premium.
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(universal FS case) or PS (universal PS case), and one firm offering a 7S while the other
offers a PS (mixed cases).

Stage 2: Bargaining stage. Under decentralized bargaining, the two firm-union pairs (ver-
tical chains) negotiate simultaneously and separately over the issue(s) included in their respec-
tive bargaining agendas. If F; chooses to offer an F'S, then the (F;, U;) pair negotiates over
w; alone. Alternatively, if F; commits to offer a profit-sharing scheme, then the (F;, U;) pair
negotiates over both w; and the profit sharing ratio s;, Under coordinated bargaining, each
firm and a representative of the sector-wide union negotiate in simultaneous and separate ses-
sions over the issue(s) included in their respective bargaining agendas. (F;, U) negotiate over
w; or (wy, 5;) if F; has opted for FS or PS, respectively, in stage 1. In each bargaining session,
the union and the firm have bargaining powers 8and (1 — 8), 0 < 8 < 1, respectively.

Stage 3: Market competition stage. Firms choose simultaneously their employment and
output levels. Note that this is a “right-to-manage”model, i.e., firms have the right to choose
their employment levels. (In the extensions, we briefly consider Bertrand competition in the
product market.)

To solve this dynamic multi-stage game, we evoke the Nash-in-Nash solution concept:
the Nash equilibrium of the two Nash bargaining solutions. We also assume that the negoti-
ated outcome of a bargaining pair is non-contingent on whether the rival pair has reached or
not an agreement.” Moreover, to obtain a unique equilibrium under coordinated bargain-

ing, we impose pairwise proofness on the equilibrium agreements. That is, we require that

"> As is standard, the bargaining power 8 is assumed to be exogenous. In fact, it is determined by
various factors, such as the legal framework, the firm’s internal organization, the union’s ability to strike,
the firm’s costs of hiring, training, and firing, the unemployment rates, the difficulties to match firms’
needs with workers’ skills, labour market frictions, etc. Using data from 12 major US unionized firms
from mid 19507 to late 1970, Svejnar (1986) shows that the union’s bargaining power was: for Ford’s
union 3 = 0.25, for Boeing’s union 8 = 0.86, for US Steel’s union 8 = 0.36, and for Rockwell’s
union 3 = 0.8s.

BNon-contingency states that any breakdown in the negotiations between F; and U; (or U) will
be non-permanent and non-irrevocable, and this is common knowledge (Horn and Wolinsky, 1988).
This willlead pair £ and Uj (or U) to bargain in a bilateral monopoly fashion, with F selling monopoly
quantity in case of breakdown in the rival pair, but facing the same wage rate w; and the same profit
share percentage 5 as under duopoly. In other words, in case of a breakdown in the negotiations be-
tween F; and Uj (or U), Fj and U (or U) do not renegotiate their remuneration terms (Milliou and
Petrakis, 2007).
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the negotiated agreement between Uand F; is immune to a bilateral deviation of U with the

rival firm F}, holding the agreement with F; constant.™

1.2.3 THE BENCHMARK CASE: UNIVERSAL FS REGIME

We will briefly present the benchmark case in which both firms offer fixed wage schemes. In
the last stage of the game, F; chooses employment level and output to maximize its net profits:
#; = (& —qi—yq;—w;)q;. Note that F;s decision will remain the same under a profit sharing
scheme too, as in the latter case it maximizes its net profits (1 — 5;) 7, where s; is fixed as it has
been determined at an earlier stage. The first order condition (foc) gives rise to the following

reaction function:

9i(qj, wi) = 5 (& — ygq; — w;)

A decrease in w; shifts g; upwards and turns F; into a more aggressive competitor in the
product market. Solving the system of reaction functions, we obtain the equilibrium outputs,

employment levels and profits:

a2 —y) — 2w; + yw;
4=

i (wi, wy) = (g} (wi, wy)]*

* *
2 i

q; (wiy wy) = L (wy, wy) =

In stage 2, firm—union pairs bargain simultaneously and separately, each over its firm-

specific wage rate. We consider in turn the decentralized and the coordinated bargaining cases.

“Note that pairwise proofness and passive beliefs are closely related. Passive beliefs are appropri-
ate when we perceive the asymmetric generalized Nash bargaining solution as the limit equilibrium of
an alternating offers-counter-offers non-cooperative bargaining game (Binmore et al., 1986). In that
case, passive beliefs state that F; will handle any out-of-equilibrium offer from U as a “tremble”, un-
correlated with any offer from U 'to rival Fj. That is, F; believes that under any offer received from U,
the pair U and F; has reached an equilibrium outcome. Note that alternative beliefs lead to different
equilibrium outcomes (McAfee and Schwartz, 1994, 1995).
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DECENTRALIZED BARGAINING

Under decentralized bargaining, £; and its firm-specific union U; choose w; to maximize their

generalized asymmetric Nash product, taking as given the wage rate of the rival pair w;:
NPPT (wiywy) = [ (i, 7)) (i = wo) g (i, )] (13)

where superscript DF stands for decentralized bargaining over a fixed wage. Note that in this
case, the disagreement payoffs are nil for both £; and U;. From the foc, we obtain the reaction

function of the bargaining pair (£, U;):

wi(wy) = {[aB(2 —y) + 2(2 — B)ws + Byw)]

Notice that wages are strategic complements: an increase in wj, allows (F;, U;) toagree on

a higher wage rate. By symmetry, we get the equilibrium wage rate, employment and output:

Bz —y)a
4— By
DF _ DF __ 2(2—@)5‘ .
B = G- o4

WwPF —w, +

where: & = o — w, > o. The following Lemma summarizes:

Lemma 1. When firms bargain with their firm-specific unions (D) over a fixed wage remuner-
ation scheme (FS ):
(i) Equilibrium wages are above the competitive wage: WP > w,.

(i) The bigher the union’s bargain power, the more capable it is to negotiate a higher wage:

DF
6%ﬂ > o

(i1i) The closer substitutes the two goods are, the higher is the competitive pressure, thus the

.. Lo DF
more valuable it is to be aggressive in the product market: 8%y <o.

The intuition is straightforward. The mere existence of a union pushes wages above the

competitive wage (i.e., the workers” outside option). A stronger union is able to negotiate
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higher wages for its members. Moreover, as goods become less differentiated and the compet-
itive pressure increases for the firms, unions make more wage concessions in order to save jobs
for their members. Note also that employment level and output are decreasing in both the

union’s bargaining power and the degree of product substitutability.

COORDINATED BARGAINING

Under coordinated bargaining, F; bargains with a representative of the sector-wide union U
over the firm-specific wage w;, taking as given the rival wage w; negotiated between F; and
U. In this case, the disagreement payoffs are nil, again, for F;, but positive for U. If U fails
to reach an agreement with £, it can still extract economic rents from offering workers to
rival F; at the negotiated wage w;. As I becomes now a monopolist in the product market, its
output (equals employment) level is 7" (w;) = ; (¢ —wj). Hence, U’ disagreement payoft (or

else outside option) is: (w; — wo)q;"(w;). Therefore, w; is chosen to maximize the generalized

asymmetric Nash product:

NP (w5, wy) = [ (w3, )] C U (i, w7) — (= wo) g ()], (Ls)

where the superscript CF stands for coordinated bargains over a fixed wage and

U () = (w0 o) (i, )]

=1

are the aggregate economic rents extracted by U. From the foc, we get the (F;, U)’s reaction

function

wiwy) = 31z —7) + (2= ) (2 — Bws + 2yw)]

Once again, wages are strategic complements (Bulow et al., 1985). An increase in w; will

cause an increase in w;. By imposing symmetry, the equilibrium wage rate, employment and
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outputare:

W =w, + 16z

CF _ Cf_(z—ﬁ)“ L
L= T 2(2+y) (16)

The following Lemma summarizes.

Lemma 2. When firms bargain with a sector-wide union (C) over a fixed wage remuneration
scheme (FS):

(i) Wages bargained by the sector-wide union are always higher than those bargained by
the firm-specific unions: w” > wP* > w,, VB, 7.

(ii) The higher the union’s bargaining power, the more capable it is to negotiate higher

CF
wages: 6“3’ > o.

(iti) The negotiated wage W is independent of the degree of product substitutability:

ot _
oy T ©

Asexpected, U can effectively coordinate workers’ bargaining efforts, and thus can achieve
higher wages, compared to U;. The more powerful the union is, the higher are the negotiated
wages. Interestingly, in the coordinated bargaining, wages are independent of the degree of
product differentiation. This is in line with Dhillon and Petrakis (2002) who have shown that
this wage rigidiry result applies to other market features too, such as the number of firms in

the industry. In this case too, employment level and output are decreasing in both 8and .

1.3 EQgILIBRIUM REMUNERATION SCHEMES

In this section we determine the configuration of remuneration schemes that arise in equilib-
rium. We consider in turn the decentralized and the coordinated bargaining cases. Remember
that, independently whether a firm offers a 7S or a PS remuneration scheme, the equilib-

rium outcome of stage 3 is the same as in the benchmark case.
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1.3.1 DECENTRALIZED BARGAINING

Under decentralized bargaining, in stage 2 each firm and its firm—specific union bargain over
the terms of the remuneration scheme that the firm has chosen in stage 1. Besides the bench-
mark case in which both firms offer a 'S in stage 1 that has been analyzed above (the universal
F'S regime), there are two additional cases: () the universal PS regime, in which both firms
offer a PS, and (b) the mixed regime in which one firm offers a 7S and the other offers a
PS.

UNIVERSAL PS REGIME

In this case, (£, U;) pair negotiates over the two issues included in their bargaining agenda:
the wage rate w; and the profit sharing ratio s;. In particular, they choose (w;, 5;) to maximize

their generalized asymmetric Nash product:
NPPP (wr, wy, 1) = (1 — 53) w7 (ws, wp)]' [ (w; — wo) g (wi, wy) + i} (wr, w)]® (17)

where superscript DP stands for a decentralized bargain over a profit sharing scheme. Again,
the disagreement payoffs are nil for both parties. Note that as the involved parties negotiate
over two variables, the resulting bargaining outcome turns out to be bilaterally efficient, i.e., it
maximizes (£}, U;) pair’sjoint surplus 77 (w;, wj) + (w; — wo ) g7 (w;, wj), given the bargaining
outcome of the rival pair. In fact, w; is chosen to maximize the joint surplus and s; to split the
maximized joint surplus to F; and U; according to their bargaining powers (1 — ) and §,
respectively.’s

Maximizing NPPP over w; and 5; and exploiting symmetry, we get the equilibrium wage

sMaximizing NPP” (w;, w;, 5;) w.r.t. 5; we obtain s} (w;, w)) '} (w;, wy) = B[} (wi,wy)] — (1 —
B)[(w; — wo)q; (w;, w;)]. Substituting this back to NPP (w;, w;, 5;), we get that the lacter is propor-
tional to (F;, U;)’s joint surplus. This is in line with the outcome of Nash bargaining games with
transfer payments (see e.g. O’Brien and Shaffer (1992)).
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rate, profit sharing ratio, and employment and output:

wPP — Y
o
4+y2—v)
I 2
P =g+ (1 - @)y (r8)
;PP _ PP _ 20

T iy

It can be readily verified thato < s7 <1, V8,7 € (o,1). The following Lemma summa-

rizes:

Lemma 3. When firms bargain with their firm-specific unions (D) over a profit sharing scheme
(PS):
(i) Negotiated wages are below the competitive wage, wPP < w,.

DP
(it) A stronger union gets a higher profit share ratio, &Tﬂ > o, but it doesn’t get a higher

DP
wage, 8"(’% = o.

(iii) As the degree of product substitutability increases, the negotiated wage decreases, while

. .. .OwPP
the profit sharing ratio increases: < — < 0 and

DP
8’6 > o.

This is an interesting result. The bargained wages are below the union’s reservation wage
(i.e., the competitive wage).”® In a sense, the union “subsidizes” its firm. A firm-union pair
agrees on a low wage rate in order to make the firm more aggressive in the product market. It
thus increases its joint surplus which is then divided between the negotiating parties accord-
ing to their respective bargaining powers. Clearly, the overall compensation of each worker,
i.e., the sum of its wage wP” plus its individual share from the firm 7 profits, ”TTWPDP, is
well above the competitive wage w,. For the same reason, a stronger union has no incentive
to push for a higher wage rate. A higher wage can only shrink the joint surplus which, as
the union gets anyway a fixed portion 8 of its maximized value, is translated to lower union

rents. Clearly, the stronger the union is, the higher is its rents. As expected, stronger compet-

itive pressure (as expressed by a higher 7) leads to lower bargained wages, which however are

1In some countries, like France, it is forbidden to substitute the profit share for the base wage

(Cahuc and Dormont, 1997). In this case: wPF = w, and s°F = @ while LPP = qDP = ﬁ
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accompanied by higher profit sharing ratios. Notice that in this case employment level and

output are independent of the union’s bargaining power, while they are again decreasing in

V-

MIXED REGIME

Under the mixed regime, and without any loss of generality, let (F;, U;) pair bargain over a
PS and (F, Uj) pair bargain over a F'S. The former pair bargains over both w; and s;, while

the latter pair bargains only over wj. The different generalized asymmetric Nash products are:

NPPM (wi, wy,5) = [(1 = s) e (wi, )] [(w; — wo) g (wi, wy) + sif (wr, w))P - (r9)
NPPM (wi, wy) = [ (wr, )8 [(wy — wo) g (w3, w)), (1.10)

where superscript DM stands for decentralized bargains over mixed remuneration schemes.
As (F;, U;) pair disposes of two instruments, is able to maximize joint surplus and then divide
it according to bargain power. That’s not the case for the other pair (£, Uj). Solving the
system of focs, we get the equilibrium wage rates, profit sharing ratio, and employment levels

and outputs:

oM, =yt Bya
© 32 4 ﬁ'y‘* — 169>

M=+ 10— 8
WPM _py 4 Be= )ty —2y =92
/ ° 32+ Byt — 16y
pm _ jom _22—7)(4+By)a
9 =L =
32 + Byt — 169>
pm _ jom _22—B)4 —2y—)a
9 J 32 + Byt — 16)*

(L)

Again, it is easy to check that o < sPM < 1, VB,% € (o,1). The following Lemma

summarizes:

Lemma 4. When firms bargain with their firm-specific unions (D) and offer different remu-
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neration schemes (MS):

(i) The wage of the firm offering a PS is below the competitive wage, while the wage of the

Sfirm offering a F'S is above the competitive wage: wi”" < wo < w; .

(ii) The stronger the union of a firm that offers a PS (FS), the lower (bigher) is the

DM OwPM
negotiated wage: awé < oand éT > o.
DM
(iii) Both wages decrease with the degree of the product’s substitutability: 8wéy < oand

AwPM
éy < o.

The intuition for (i) and (iii) are along the lines of our discussion below Lemmata 1 and
3. Interestingly, as the union of the firm offering a profit sharing remuneration scheme be-
comes stronger, it agrees on a higher subsidization rate (i.e., wPM decreases). In this way, its
firm becomes more aggressive in the product market and the firm—union’s (maximized) joint
surplus increases, a fixed portion 8 of which the union then enjoys. On the other hand, the
union of the firm offering a fixed wage scheme naturally presses for a higher wage as its bar-
gaining power increases. Interestingly, and in contrast to those of the firm offering FS, the
employment level and output of the firm offering PSS is increasing in the union’s bargaining
power and may also increase with % but only if the products are close substitutes. Finally, no-
tice that the profit sharing ratio of a firm offering PS is the same independently whether the
rival firm offers PS or FS (sPF = sPM). Yer, its wage rate is higher under universal PS

than in the mixed regime (wD73 > w;DM),

EQI/JILIBRIUM REMUNERATION SCHEMES UNDER DECENTRALIZED BARGAINING

In this subsection we determine the remuneration schemes that arise in equilibrium. Firms
choose simultaneously between offering a fixed wage or a profit sharing scheme. If both firms
offer FS, each firm makes net profits xDF = (qD]: )?; if both firms offer PS, each firm
makes net profits #PP = (1 — JDP)(qDP)Z; if F; offers a PS, and F; offers a FS, then
the net profits per firm are: #P°M = (1 — sPM)(4PM)? and W})M = (quM)z. The Nash
equilibria of this matrix game are summarized in the following proposition and are illustrated

in Figure 1.2.
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Figure 1.2: Equilibria under Decentralized Bargaining.

Proposition 1.3.1. When firms bargain with their firm-specific unions, in equilibrium:
, . dgP”
(i) Both firms offer fixed wage schemes for all 8 > BPF (), with ﬂd—y >o0,8P7(0) =0
and QD]:(I) = 0.373 (Areas I and III).
(i) Both firms offer profit sharing schemes for all @ < 827 (), with 5 > o, PP (o) =
o and BPT (1) = 0.694 (Areas I and III).
i) If BP7 () < B < BT (y), both universal FS and universal PS arise, with the

former equilibrium Pareto dominating the latter (Area I11).

When the union’s bargaining power is high enough, both firms offer fixed wage remuner-
ation schemes. In contrast, when unions are not too powerful, both firms offer profit sharing
schemes to their workers. By introducing a PS, a firm will face a substantially lower unit
labor cost and will thus have a strong competitive advantage in the product market. A firm
with a weak union (low ) will then enjoy the bulk of the additional profits. Nevertheless,
if both firms offer a profit sharing remuneration scheme, they are trapped into a prisoner’s
dilemma and make lower profits than under universal S. Note that asymmetric equilibria
never arise under decentralized bargaining; also that for intermediate values of 3, there are
multiple equilibria with the universal 7S equilibrium Pareto dominating the universal PS

one. Finally, the higher is the competitive pressure (higher 7), the more likely is for firms to
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offer profit sharing schemes.

1.3.2 COORDINATED BARGAINING

Under coordinated bargaining, in stage 2 each firm bargains with a representative of the sector-
wide union. Bargaining sessions are separate and simultaneous, and each (F;, U) pair negoti-
ates over the terms of the remuneration scheme that 7; has chosen in stage 1. As the universal
F'S regime has been analyzed above, we conduct the analysis of the universal PS and the

mixed regimes in the sequel.

UNIVERSAL PS REGIME

In this case, £; bargains with a representative of the sector-wide union U over the firm-specific
wage w; and the profit sharing ratio s;, taking as given the (w;, 5;) bargained between F; and
U. I}’s disagreement payoft is again nil, while that of Uequals: (w; — wo)q7" (w)) + 577" (w;),
where g7 (w;) = (e — w;) and 77" (w;) = |g7" (w;)]* are the equilibrium output and profits
of F; while acting as a monopolist in the product market. This is because if U fails to reach
an agreement with £, it can still get rents from offering workers to the monopolist Fj at the
negotiated wage w; and from enjoying a portion s; of F’s monopoly profits. Therefore, w; and

s; are chosen to maximize the Nash product:

NPiCP(wi, w]'75i75j) = [(I - Ji)Wf(wi, wj)]lfﬂ[Ucp(wiv wja5z’a5j)_

— (wj — wo) g (wy) — s ()P

where C'P stands for coordinated bargaining over profit sharing schemes and,
UP (wis wyosiv ) = Y [0 = w0) g5 (wiy wy) + 5075 (i, wy)]

=1

are the aggregate economic rents extracted by the union from both firms. Aseach (F;, U) pair

disposes of two instruments (namely: wage w; and profit share s;), their negotiated outcome
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is, again, bilaterally efficient: it maximizes the pair’s (excess) joint surplus, given the bargained
outcome (wj, 5;) of the rival pair.” From the focs and exploiting symmetry, we obtain the

firms’ equilibrium wage, profit sharing ratio, and employment and output levels:

WP o BB =7 (4 +9) = yla = 4y = 9)ha
° 6 —2yfey — (24 9) (28 + (1 8))]
cp 2028+ (1= 8)y’]
4= (=B
[CP = P -yl —0—8r)a
16 — 296y — (2 + %) (28 + (1 — )]

(r12)

It can be readily verified that o < s VB,y € (o,1). The following Lemma summa-

rizes:

Lemmas. When firms bargain with a sector-wide union (C) over profit-sharing schemes (PS ):
(i) The negotiated wages are below the competitive wage only if the goods are differentiated

enough and the union’s bargaining power is low enough, i.c., P < w, only if y < 0.828 and

B<B(y) = %. Otherwise: uCF > ws.

(i) The stronger the union is, the higher are the negotiated wages and profit sharing ratios:

cP cP
6%’)@ > 0 and 8(‘% > o.

(iti) The negotiated profit sharing ratios always increase with the degree of product substi-

oP
tutability, 8’87 > o, while the negotiated wages increase with <y except if both vy and B are

sufficiently low.
. . . SN o day—
It fan be readily verified that w®” < w® exceptify > 0.828and 8 < B(y) = y;(z‘fy)“,
with Z—i > o. The intuition behind this result is the following. When firms negotiate with

a sector-wide union U over wages w; and profit sharing ratios s;, the union most often agrees

7In particular, w; is chosen to maximize the joint surplus:

w (wi, wy) + Z (w; — wo)q; (wi, wy) — (w; — wo)q" (wy) — 577" (wy),
i=1,j#i

and s; is chosen such that the maximized joint surplus is divided among the two parties according to
their respective bargaining powers. Note that as the last two terms of the above expression do not
depend on w;, the (F}, U)’s negotiated wage essentially maximizes their joint surplus.
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on lower wages in exchange of higher profit sharing ratios. Further, and in contrast to the
universal 7S regime, under universal PS negotiated wages are sometimes below the com-
petitive wage. This occurs only if the goods are rather poor substitutes (y > 0.828) and
the union’s bargaining power is low enough. Under these circumstances, the positive effect
on wages from the workers’ coordination of bargaining efforts is outweighed by the negative
effect from U inability to (publicly) commit to wage rates. This is the well-known commit-
ment problem (McAfee and Schwartz, 1994). F; anticipates that U has incentives to behave
opportunistically, i.e., to agree with £} on alow wage rate (even below w, ) in order to make F;
more aggressive in the product market and enjoy thus its portion 8 of the higher (£, U)’s ex-
cess joint surplus. Asa consequence, F; will not agree on a wage well above w,,."® As expected,
a stronger sector-wide union can put higher pressure to firms and obtain both higher wages
and profit sharing ratios. Finally, as the goods become closer substitutes and the competitive
pressure increases for firms, the union is more successful in coordinating its workers bargain-
ing efforts, obtaining thus higher profit sharing ratios and (most often) higher wages. Finally,
similar to the universal S case, we check that employment level and output are decreasing

in both B and .

MIXED REGIME

Under the mixed regime, let (F;, U;) pair bargain over a PS and (£}, Uj) pair bargain over a
FS. Then the former pair chooses (w;, 5;), while the latter pair chooses wj, in order each to

maximize its respective Nash product:

NFEM(w;, wj, 57) = [(1 = s5) 7} (wy, wj)]l_ﬁ[UCM(wi, wy, 5;) — (wj — wo)q]’»”(wj)]ﬁ

NP (w;, wy, 53) = [0 (i, w) BTN (w3, wy,55) — (wi — w5) g (i) — s (wi))F,

®Notice that subsidization of firms under coordinated bargaining occurs only under some param-
eter values, in contrast to the decentralized bargaining case in which it occurs always.
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where CM stands for coordinated bargaining over mixed remuneration schemes and,

2

UM (s, wy, 57) = Z [(wi — wo)q; (wi, wy)] + sim; (wy, wy)
i=rjti

are the aggregate economic rents extracted by the union from both firms. Each firm’s disagree-
ment payoff is nil, while those of the sector-wide union U are the same as the ones discussed
in the universal CF and CP cases, respectively. Note that given w;,the negotiated outcome
of (F;, U) is bilaterally efficient. Solving the system of focs, we obtain the equilibrium wages,

profit sharing ratio, employment and output levels: *?

QB y)ya
(D(ﬂ, 7)

Q'(ﬁ?')’)“
G ey )
oM _em _ 2=0)a
e

[EM _ M _ O Ol 1 Sl Ol 0] el v 9 Y
! ! (B,7)

Notice that o < JZ.CM < 1,VB,y € (0,1). The following Lemma summarizes.

Lemma 6. When firms bargain with a sector-wide union (C) over mixed remuneration schemes
(MS):
(i) The wage of the firm offering F'S is always above that of the firm offering PS, wj(-jM >

wlCM. Moreover, ijM is always above the competitive wage, ijM > w,, while waM is above

wo ifﬂndonlyifﬁ>;é( ), with ﬂ > o, ﬂ( )=o, ﬂﬂd;é(l):

(i) The stronger the union is, the bz;gber are both negotiated wages as well as F;’s profir

a CM Ow CM
sharing ratio, ﬂ > o, ﬁ >0 and ﬁ > o.

(ii1) As the products become closer substitutes, F;’s profit sharing ratio and F;’s negotiated

PO(B,y) =32+ [6(1—8) + 4@ Iyt = (1= B)** — 4l6 — (1 — B)Bly*
QiBy) == )a+y2—y—20) =By —9¥) =8 — (4 = ¥)(y + )]
Qi(By) = [ — By(2—9)] [( =7 (2 +y)) + 2806 + 8y — 12p* — (10 — Y (1 + %)*))]
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CcM awCM
> 0, == > o; while F;’s negotiated wage increases only if y is low and

8
wage increase,

8 is high.

Intuitively, as the (F;, U) pair bargain over the wage rate alone, the sector-wide union
agrees only if the latter is above the workers’ outside option. In contrast, U may agree with F;
on a lower wage than w,, subsidizing thus the firm and making it a strong competitor in the
product market, because it will get back its share of the F;’s higher profits. This is the reason

of why wCM > w

M always holds. Further, the intuition behind (ii) and (iii) is along the
lines explained in the previous subsection. The only exception is that (F;, U)’s wage rate is
often decreasing in %, which is due to the flexibility of this bargaining pair to trade-oft a lower
wage rate with a higher profit sharing ratio. As above, the employment level and output of
the firm offering FS are decreasing in both 8 and . In contrast, those of the firm offering
PS is independent of the union’s bargaining power and may increase with y but only if the
products are close substitutes. Finally, notice that both the profit sharing ratio and the wage
> SCM

rate of a firm offering PS is higher under universal PS than in the mixed regime (s*7

and wCP > wfM),

EQQILIBRIUM REMUNERATION SCHEMES UNDER COORDINATED BARGAINING

In stage 1, each firm chooses between a fixed wage and a profit sharing remuneration scheme.

Asabove, under universal FS, 77 = (qC]: )*; under universal PS, 7P = (1— qcp

and under mixed schemes, 7™M = (1 — §£M) (4¢M)* and WCM (q M) The Nash equi-
libria of this matrix game are summarized in the following proposition and are illustrated in

Figure 1.3.

Proposition 1.3.2. When firms bargain with a sector-wide union, in equilibrinm:

(i) Both firms offer fixed wage schemes for all 8 > B (), with ﬂ >0, (0) =0
and BT (1) = o.5 (Area I and III)

(i) Both firms offer profit sharing schemes for all 8 < 7 (), with dﬂ > 0, 8 (0) =

0 and BT (1) = 1 (Area II and III).
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Figure 1.3: Equilibria under Coordinated Bargaining.

(ii) One firm offers FS and the other offers PS when y < 0.6208 and ﬁcp('y) <B<
87 () (Area V)
(iv) If y > 0.6208 and 7 () < B < B (y), both universal FS and universal PS

arise, with the former equilibrium Pareto dominating the latter (Area I1I).

Under coordinated bargaining too, universal /S and PS equilibria arise under qualita-
tively similar conditions as those of the decentralized bargaining case. Moreover, these equi-
libria coexist (and are Pareto ranked) but only if the degree of product substitutability is high
enough (y > 0.6208). The intuition is along the lines explained in the decentralized bargain-
ing case. In contrast to the latter case, under coordinated bargaining asymmetric equilibria
arise, provided that y is rather low and the union’s power is neither too high nor too low. In
this case, the firm offering a PS remuneration scheme makes higher profits than the firm
offering a 'S scheme. Clearly then, the former firm cannot benefit from switching to FS.
And the latter firm stays with S in order to avoid the prisoner’s dilemma ensuing under

universal PS.
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1.3.3 UNION FORMATION STAGE

In stage o, the workers decide whether to form two firm-specific unions U; and Uj, or a sector-
wide union U, taking into account the equilibria that each such decision induces in the con-
tinuation of the game. In case of the multiple equilibria in the remuneration scheme selection
stage, it is reasonable to assume that firms will coordinate on the Pareto superior equilibrium,

and that workers expect that firms will do so.

Proposition 1.3.3. Workers always prefer to form a sector-wide union and conduct coordinated

bargaining.

Proposition 1.3.3 suggests that, independently of the union bargaining power and the de-
gree of product substitutability (i.e., the competitive pressure) in the product market, work-
ers prefer to coordinate their bargaining efforts by forming a sector-wide union. As a result,
universal S, universal PS, as well as mixed remuneration schemes are expected to prevail
in the industry, depending on the specific values of 8 and y (see Figure 1.3). Therefore, the
analysis of the coordinated bargaining case turns out to be of great importance as it provides
novel insights.>** Under coordinated bargaining, all firms offering a profit sharing remunera-
tion scheme is more likely than under decentralized bargaining - compare Figures 1.2 and 1.3.
Moreover, and in contrast to the decentralized bargaining case, mixed remuneration schemes
are likely to be observed under coordinated bargaining provided that products are sufficiently

differentiated and the union is rather weak (but not too weak).

1.4 WELFARE ANALYSIS

In this section, we perform a welfare analysis and briefly discuss policy measures in order to
improve on market outcomes. Social welfare is defined as the sum of consumer surplus, firms’

profits and unions’ rents:

SW = CS+ (W’i+7l']')+ U,

*°In contrast, firms always prefer decentralized bargaining. In fact, 7PF > gCF > 5DPP 5 4CP,

Note that in line with the existing literature, the possibility of introducing profit—sharing schemes may
lead firms to a prisoners’ dilemma, independently of the unionization structure.

42



where CS = (g} + ¢7 + 2y4:9),” and U = U; + Uj under decentralized bargaining,.
Substituting the relevant expressions into CS and SV, and after some simple algebraic ma-

nipulations, we obtain the following proposition.

Proposition 1.4.1. (1) The highest consumer surplus as well as social welfare is attained under
decentralized bargaining and a universal profit—sharing scheme.

(ii) CSP* > CSC* and SWP* > SW*k k c {F, P, M}.

(iii) CSPP > CSPM > CSPF and SWPP > SWwPM > siwP7,

(iv) CSCP > CSCF and SWEP > SWCF except if y > 0.828 and B > B,,,(), with:

857;'/ > 0, B;,(0.828) = o, and B,,(1) = 0.333.

The proof of the proposition can be found in the Appendix A2. Proposition 1.4.1 in-
forms us that decentralized bargaining in which all firms offer profit sharing remuneration
schemes is the most preferable regime in terms of both the consumers surplus and social wel-
fare. This is mainly because in this case unions always “subsidize” their firms (wP* < w,),
which then produce large quantities in the market. In fact, aggregate employment/output
and firms’ gross profits are the highest under decentralized bargaining and universal PS.**
However, this situation will never arise in equilibrium if workers are allowed to choose their
unionization structure (Proposition 1.3.3). A regulator should then institutionalize negoti-
ations at the firm- instead of the sector-level. In fact, independently of the firms’ choices
of remuneration schemes, decentralization of bargaining leads always to higher consumers
surplus and social welfare than coordinated bargaining (Proposition 1.4.1(ii)). Moreover, un-
der decentralized bargaining, universal PS is welfare superior than any other configuration
of remuneration schemes. Interestingly, this is not always so when workers coordinate their

bargaining efforts by forming a sector-wide union. Consumers surplus and social welfare are

*We obtain the CS by substituting p; = 2 — g; — yg; into the u(g;, g;) — pig: — p;q;-

**It can be readily verified that LPE > [Ck ke {F, P, M}, ie, aggregate employment is higher
under decentralized than under coordinated bargaining for any given remuneration scheme configu-
ration. Moreover, that ZP7 > LZDM + LJ-DM > LP7 e, aggregate employment is the highest
under universal PS in the decentralized bargaining case. This is also true under coordinated bargain-
ing except if y > 0.828 and 8 > B,,,(7y). Clearly, a similar ranking holds for the firms’ gross profits, as
they are equal to the square of output/employment level. Finally, note that the firm offering PS in
the mixed case produces more output and makes higher gross profits than under universal PS.
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lower under universal PS than under universal 7S as long as products are too close sub-
stitutes and the union’s bargaining power is too low. (Remember that under these circum-

CP > wCF)

stances w . With this exception in mind, our findings suggest that a policy maker

should provide incentives to firms to offer profit sharing schemes to their workers.

1.5 BERTRAND COMPETITION

In this section, we consider that firms compete in prices in the product market. It is well-
known that prices are strategic complements and that this often leads to different strategic
interactions than when firms compete in quantities. In fact, a firm’s unit cost increase results
to softer price competition in the market and may thus increase the “pie” to be split between
the firm and the union during their negotiations. As a consequence, each firm-union pair
does not anymore have incentives to make its firm more aggressive in the market. It turns
out that profit sharing schemes do not arise in equilibrium under Bertrand competition. The

following Proposition summarizes our findings (For a proof see 3.8 Ar.)

Proposition 1.5.1. Under Bertrand competition in the product market:
(i) Universal FS is the unique equilibrium, independently whether workers form a sector-
wide union or two firm-specific unions.

(ii) Workers are berter off by forming a sector-wide union than two firm-specific unions.

Proposition 1.5.1 states that no matter which is the workers’ decision at stage o, in equilib-
rium both firms always offer a fixed wage remuneration scheme. Intuitively, a profit sharing
scheme (typically) leads to a lower negotiated wage — there is a trade—off between wages and
profit sharing ratios — and thus to lower prices and firms’ profits. As a consequence, there
will be a smaller surplus to be shared between the firm offering PS and the union. There-
fore, no firm has incentives to unilaterally switch from FS to PS. This is in sharp contrast
to Cournot competition. Yet, in line with Cournot competition, workers have incentives to
coordinate their bargaining efforts by forming a sector-wide union under Bertrand competi-

tion too.
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Interestingly, our findings suggest that as the competitive pressure increases (measured
by a move from a less competitive Cournot market to a more competitive Bertrand market),
profitsharing schemes are less likely to be observed. This contrasts our previous finding that as
the degree of product substitutability increases, which is an alternative measure of competitive

pressure, it is more likely that PSS arises in equilibrium.

1.6 CONCLUSIONS

Empirical evidence indicates that profit—sharing schemes are widespread and are common in
many countries characterized by different labor market institutions and in particular, differ-
ent unionization structures and unionization levels. Theoretical and empirical studies so far
have emphasized the positive aspects of profit—sharing in aggregate employment, workers’
productivity, firms’ profitability and real employee earnings. Our paper has contributed to
this literature by endogenizing the firms’ decision to offer or not a profit—sharing scheme in
a differentiated goods duopoly in which firms and union(s) bargain over the remuneration
scheme selected by the firm.

We have shown that workers have always incentives to coordinate their bargaining efforts
by forming a sector—wide union, which makes the analysis of the coordinated bargaining case
of great importance. Under the latter bargaining regime and Cournot competition in the
product market, asymmetric equilibria may arise in which one firm offers a profit—sharing
scheme, while the other offers a fixed wage scheme. The latter never occurs under the decen-
tralized bargaining regime that has exclusively been studied in the existing literature. We also
show that under coordinated bargaining universal profit—sharing schemes are more preva-
lent than under decentralized bargaining. In addition, independently of the unionization
structure, profit sharing schemes are more likely to be introduced when firms face union(s)
with low bargaining power. Furthermore, competitive pressure as proxied by product sub-
stitutability favors the introduction of profit—sharing schemes. Finally, under Bertrand com-
petition in the product market firms never use profit—sharing schemes, with universal fixed

wage schemes being the unique equilibrium in this case.
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We also have shown that aggregate employment, consumers surplus and social welfare
are higher under decentralized bargaining and universal profit—sharing schemes. This find-
ing suggests that a policymaker should facilitate the institutionalization of firm-level negotia-
tions over remuneration schemes and should take policy measures to promote the adoption
of profit—sharing schemes. Nevertheless, the policy measures should carefully be designed
taking into account product and labor market characteristics, such as the mode of competi-
tion, the degree of product differentiation, the unionization structure and unionization level
of the industrial sector under consideration.

Our findings lead to a number of testable implications. First, the usage of profit-sharing
schemes in sectors with Bertrand type competition must be relatively low. On the contrary,
in sectors with Cournot type competition, we should expect asymmetric equilibria to arise,
especially when workers form a sector-wide union. Further, the usage of profit—sharing from
firms in sectors with coordinated bargaining must be significantly higher compared to sectors
with firm-specific unions.

There are a few questions still open in the theoretical literature. For instance, Manasakis
and Petrakis (2009) analyze the impact of unionization structures on the firms’ incentives
to form research joint ventures (RJV’) aiming to split high R&D costs and share positive
spillovers. An interesting direction for further research could be to study the role of profit—
sharing schemes on the formation of research joint ventures, and whether a profit—sharing

scheme could ease the hold—up problem provoked by the presence of powerful unions.

1.7 APPENDIX

1.7.1 Ar: BERTRAND COMPETITION

STAGE 3

Firms F; and F; simultaneously choose prices each to maximize its gross profits:

)(a(l—v) —Pi+7pj)

I—'yz 7iaj:Ia2'ai7éj'

Wi = (Pi — w;
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As under Cournot competition, the solution to the maximization problem does not depend
on whether the firm offers a 7S or PS remuneration scheme. Solving the system of the focs,

we obtain the equilibrium prices, quantities, and (gross) profits:

a2 —y —9*) + 2w +

Pi (wiij) = 4—
" . alz—y=9)— -y wityw
qi (wi? wj) = Li (wi7 wj) = 4 _ S,yz + ,}/4 J

W?(wiv wj) :(I - 72)[42‘k(wi7 wj)]z

STAGE 2

DECENTRALIZED BARGAINING  In the sequel, we shall assume that 8 > % This assump-
tion guarantees that profit sharing ratios are always positive in equilibrium (see below). When
this assumption is violated, the firm—union pair will choose a zero profit sharing ratio during
their negotiations, essentially making void the selection of the profit sharing scheme by the
firm in the previous stage. Therefore, when 8 < %, the unique equilibrium in stage 1 is

universal FS.

UNIVERSAL FS  Each (£, U;) chooses w; to maximize its respective generalized asym-
metric Nash product. From the focs and exploiting symmetry, we obtain the equilibrium
outcome:

pF _, 4 Be—y—y)a
4= (B +2y)

DF _ DF _ (2—-B)2—9)a
B S T )Tl — BT )]

.. DF DF
As under Cournot competition, here too WP > w,, 8“’8—@ > o, O“’Ty < oand

DF DF
@Tﬁ < o. Yet, &]Ty < o only if  is low enough. Otherwise, output is increasing in . As

goods become closer substitutes, the fiercer Bertrand competition leads to lower input prices

and higher quantities (when 9 is not too low).
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UNIVERSAL PS  Each (F;, U;) chooses w; and s; to maximize its respective generalized
asymmetric Nash product. From the focs and exploiting symmetry, we obtain the equilibrium

outcome:

wDP:w’H_m? jDPZZB_YZ, [PP — /PP — (2 —9*)a
4—y(2+y) 2= (1+9)(4—y2+v)

Note that: s°7 < 1, but 27 > oiif only if 8 > % As under Cournot competition,

DP DP .. .
here too 8’% > o, a“éﬁ = o, and ﬁ = o. Yet, under Bertrand competition, there is no

“subsidization”: wPF > w,. A firm-union pair settles on a relatively high wage rate in order
to soften price competition in the product market stage (prices are strategic complements). In

DP
addition, 6 P <oand 2 — < obut only if 7y is low. The reasoning for the latter is along

the lines explained above. Further, %y < o. As negotiated wages increase with 7 (at least,
for high enough 9/), these are accompanied by decreasing profit sharing ratios. Finally, it can

be readily verified that wPP < wP7.

MIXED REMUNERATION SCHEMES (£, U;) chooses w; and s; and (F, Uj) chooses wj,
each to maximize its respective generalized asymmetric Nash product. Solving the system of

focs, we obtain the equilibrium outcome:

C—y—V)Vht+tBr—2la pm_ 28—

e (O Rl
WPM =, + B4 =y )—p)a+ (@ —y)yla

(- 7) + (8- By
o o _ A=)t (B2
l ()l — )+ (8- By
4
2l

DM _ DM _ (2—9)4+ 2 —9)y
G S )bt ) £ (8 B

Again, 0 < §; DM < 15 long as 8 > 72 As under Cournot competition, wiDM <

WPM

;. Yet, under Bertrand competition both negotiated wages are above the competitive

DM>w0

wage. The intuition for w is along the lines explained above. Moreover, under

Bertrand competition, both wages increase in the union’s bargaining power; also, although
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dwPM . . . .

éy < o, wiDM increases in 9 whenever the products are close enough substitutes. Finally,
.. 8qDM anM .

as under Cournot competition, here too o8 > 0 and ’ay > o for y high enough; also,

PP = :iDM, but in contrast to Cournot competition wPP < thM

Y e—y+y) As

COORDINATED BARGAINING In the sequel, we shall assume that 8 > =2,
42—yt

above, this assumption guarantees that profit sharing ratios are always positive in equilibrium
(see below). When this assumption is violated, the unique equilibrium in stage 1 is universal

ES.

UNiversaL FS  Each (F;, U;) chooses w; and s; to maximize its Nash product (r.5).
From the focs and exploiting symmetry, we obtain the equilibrium outcome:
CF Bl—y—y)a

e -0y — 3]
JCF _ CF _ (4 =2y + 9 = + B[t =)oy +1) —2])a

=P +YE+ya+ N[ =B)2—y)y—2])

CF CF
a'é’ﬁ > o, andaqa—ﬂ < o.

As under Cournot competition, here too T > WwPF > Wo,

CF CF
Yet, &gy < o, and (%Ty < o only if y is low enough. Otherwise, output is increasing in

. Again, as goods become closer substitutes, the fiercer Bertrand competition leads to lower

input prices and to higher quantities (when y is not too low).

UNIVERSAL PS  Each (F;, U;) chooses w; and s; to maximize its Nash product (1.7).

From the focs and exploiting symmetry, we obtain the equilibrium outcome:

WP — o 4 B =Vl =y =y +9)] = yla =8y +37" —)la
’ 4= =+ +p2—7) 1+
o B2y +9) 2y Y]
8—l4+rG3 - -y —Bl—(—17)
6P = P 8—4y—6y 45 ="+ 82— sy +9)a
40=P)a -+ +BE—»a+)
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DP DP —t9?) .
Note thats©" < ,buts”” > oif only if B > W As under Cournot competition,

CP CP
here too 8’8‘2 > o, a‘g—ﬂ > o, and ﬁ < o. Yet, under Bertrand competition, there is

CP

d < oand 8%

0 CP
d’g, <o

never “subsidization”: wF > w,. In addition, and

for @ and jy high enough. As the competitive pressure increases, profit sharing ratios decrease.

CP < wCJ—'

Finally, note that u/ , except if both 8 and y are quite large.

MIXED REMUNERATION SCHEMES  (F;, U;) chooses w; and s; and (F}, U;) chooses w;,
each to maximize its respective Nash product. Again, w; is chosen to maximize (F;, U;)’s excess
joint surplus js(w;, wy) = w7 (w;, w;) + U (wi, wy) — (w; — wo)q™ (wy), with U (w;, wy) =

(w; — wo)q; (wi, wj) + (w; — wo)q; (ws, wy), which implies that:

oy =y =)@ — wo)y* + 4wo| + ayw,
l(w]) - a2
42 =)
While s; is chosen to divide the maximized excess joint surplus js* (w;) = js(w;(w;), w;) to the

parties according to their respective bargaining powers; hence:

B (wi(wy), wy) — (1 = B)[U" (wilwy), wy) — (w; — wo)q™ (w))]

7} (wi(w)), wy)

(w])

Substituting these expressions into the focs of the (7}, U;)’ s Nash product, we obtain a fourth

CM

degree polynomial of w;, which can be solved analytically but the resulting relevant root w; s

M

extremely long and cannot be reported here (it is available upon request). Using wC , we ob-

tain wCM CM M ,and qCM The latter three, as well as wCM — w, and wCM — w,, are

proportional to &, with the coefficient of proportionality being a high degree polynomial in

B and 9.% It can be checked that o < ™ < 1 for all 8,9. Moreover, as under Cournot

DEM DM dulM OuwfM Auf M
competition, o8 > 0 5, > 0 gg > 0 Tﬁ > o0, and 5, > o Further,

cM
augy < o except for low 8 and low 9. Finally, w]CM > w,, and wij < w, but only if,

given y, B is high enough.

Turning to stage 1, firms choose simultaneously between S and PS. The entries in this

*These results have also been confirmed by performing simulations over a fine grid of (8, ) pa-
rameters.
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kF

matrix game are as follows. Under universal FS, each firm’s profits are 7% = (1—9*)(4%)%;

under universal PS, they are 757 = (1 — s7) (1 — 3*)(4*")*; and under the mixed config-
uration, they are: 7#M = (1 — M) (1 — 9*)(4#M)* and ij/\/l = (11— 'yz)(qjl?M)z, with

k € {D,P}. Substituting the relevant expressions and after cambersome algebraic manipu-

lations, it can be readily verified that #77 > #PM and #PP < W]DM aslongas 8 > y{;
CF cM CP cM 7 =yt+y?) ~ ;
also, that #7 > 77" and #°" < w7 aslong as g > W.These imply (i) that

a firm offering 7S has no incentives to switch to PS when its rival offers FS. Thus, uni-
versal FS is always an equilibrium. (ii) a firm offering PS has always incentives to switch to
FS when its rival offers PS. Thus, universal PS never arises in equilibrium. (iii) a mixed

2
remuneration scheme regime never arises in equilibrium. Remember that when 8 < % un-

Y e—y+y)

der decentralized bargaining and 8 < PR e

under coordinated bargaining, the only
equilibrium that essentially arises is the universal 7S one. We thus conclude that the unique
equilibrium under Bertrand competition is universal S, independently whether we have
decentralized or coordinated bargaining.

Finally, in stage o, the workers decide whether to form a sector-wide union or two separate
unions. It can be checked that UYF = 2(fF — w,)g"" > 2UPT = 2(wP” — w,)4P7.

As under Cournot competition, the workers, by coordinating their efforts, can attain higher

rents in this case too.

7.2  A2: PROOFS OF PROPOSITIONS

In this subsection of the Appendix, we state the proofs of all the major results presented in

this paper.

Proof of Proposition 1.3.1. The equilibrium firms’ profits under alternative remuneration
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schemes and decentralized bargaining are:

#PF — 42— g)ra #PP — 2Pl -y
+9) (4 — 8y [4+ =)y
om _ 2= B2 —y) - o) (4 + gy
l (32 — 16> + fy*)?
oM _ 42— B4y +y))a
g (32 — 16> + By*)?

(i) It can be readily verified that 7P < #P% ifand only if 8 > gP7 (3), with % >
0, 877 (0) = 0 and P (1) = 0.373 (Areas I and I1I of Figure 1.2). Hence, universal FS is
an equilibrium configuration in this case.

(ii) It can be readily verified that W})M < #PP ifand onlyif 8 < 7 (y), with % >
0, 8°7 (0) = 0and BP7 (1) = 0.694 (Areas Il and III of Figure 1.2). Hence, universal PS is
an equilibrium configuration in this case.

(iii) As 827 () < BPP(y) forally > o, both universal S and universal PS are
equilibria when 827 () < 8 < 8P7 () (Area Il of Figure 1.2). Moreover, it can be checked
that 727 > #PP forall (B, y); hence, the two equilibria can be Pareto-ranked in area ITl with

universal 7S Pareto dominating universal PS.

Proof of Proposition 1.3.2. The equilibrium firms’ profits under alternative remuneration

schemes and coordinated bargaining are:

cr_=fra ep  (1-fl—y) 434 (- F)y)e
+ 48 —yl6y — 2+ )28+ (1 —8)»*])?

sem _ =B —9)la = @ +9)y — Bz =)
g (2=l —22(2 = B+ ) + (1 = B4

(i) It can be readily verified that M < 7CF ifand only if @ > CF ,withﬂ > o,
y 4 Y ')/ d'y
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Figure 1.4: Superimpose of the equilibrium areas under decentralized and coordinated bargaining.

B°7 (o) = oand 7 (1) = o.5 (Areas I and Il of Figure .3). Hence, universal FS is an
equilibrium configuration in this case.

(ii) It can be readily verified that 7l'jCM < #%% ifand onlyif 8 > €7 (y), with % > o,
7 (0) = oand £ (1) = 1 (Areas II and III of Figure 1.3). Hence, universal PS is an
equilibrium configuration in this case.

(iv) As 87 (3) < P (y) forally > 0.6208, both universal FS and universal PS are
equilibria when 8% (3) < 8 < 8% () (Area I1I of Figure 1.3). Moreover, it can be checked
that #°7 > #CP forall (8, y); hence, the two equilibria can be Pareto-ranked in area I with
universal &S Pareto dominating universal PS.

(iv) It can be readily verified that for all 5y < 0.6208 and 87 (3) < €7 (3), we have

7 < W?M and 7P < WfM. Hence, a mixed remuneration scheme is the equilibrium

configuration (Area IV of Figure 1.3).

Proof of Proposition 1.3.3. Assuming that workers believe that their firms will coordinate
on the Pareto superior equilibrium each time and superimposing Figures 1.2 and 1.3, we obtain
five (y, 8)—areas as shown in Figure 1.4.

Substituting (1.4), (1.8), (1.11), (1.6), (1.12) and (1.13) into (1.1) and (1.2), we obtain the equi-
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librium unions’ rents under alternative configurations of remuneration schemes. We then
compare the relevant expressions for each (7, 8)-area. In particular,

Aprea I: Under both decentralized and coordinated bargaining, both firms choose FS.
It can be readily verified that UPF + []]D}‘ < U7,

Area II': Under both decentralized and coordinated bargaining, both firms choose PS.
It can be readily verified that UPP + UjDP < UCP.

Area III: Under decentralized (coordinated) bargaining both firms choose S (PS). It
can be readily verified that UP7 + UJD]: < UCP.

Aprea IV': Under decentralized bargaining, both firms choose #&. While under coordi-
nated bargaining, a mixed remuneration scheme configuration arises. It can be readily verified
that UPF + UJ-D]: < UM,

Area V: Under decentralized bargaining, both firms choose PS. While under coordi-
nated bargaining, a mixed remuneration scheme configuration arises. It can be readily verified
that UPP + UJDP < UM,

In summary, in all (8, ) —areas, workers rents are higher under coordinated than under
decentralized bargaining; hence, workers have incentives to coordinate their efforts forming

a sector—wide union.

Proof of Proposition 1.4.1. Substituting (1.4), (1.8), (1.1), (1.6), (1.12) and (r.13) into CS(g;, ¢;)
3 (gi+q;+279:q;), we obtain the consumers’ surplus under alternative remuneration schemes
and modes of bargaining. Further, using the relevant expressions for the firms’ profits and the
unions’ rents (see above), we obtain the respective expressions for social welfare.

(ii) It can be readily verified that V8,9 € (o,1) the following inequalities hold for con-
sumer surplus: CSPP > CSCP, csPF > csCF ,and CSPM > CSEM. moreover, the same
inequalities hold for social welfare: SWPP > sweP swPF > SwCr and SWPM >
SWeM,

(iii) It can be readily verified that VB, € (o, 1) the following inequalities hold for con-
sumers surplus and social welfare: CSPP > CSPM > CSP7 | and SWPP > swPM >

SWP7.
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(iv) It can be readily verified that CS¢F > CSC7 and SWCP > SWCT exceptify >
0.828 and 8 > B,,,(y), with df—;” > 0, 3,;,(0.828) = o,and B,,,(1) = 0.333.
(i) From (ii) and (iii) we get that CSP” and SWPP are the highest levels of consumers

surplus and social welfare.
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Disclosure Regime and Bargaining in

Vertical Markets

2.1 INTRODUCTION

Vertical contracts in which one or more of the parties to the agreement possesses market power
on the relevant market, give rise to competition concerns (Office of Fair Trading, 2004). The
process of vertical contracting refers not only to the very trading terms of the vertical contracts

but to the whole process of the determination of the contract terms. The various contractual
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provisions, broadly characterized as vertical restraints," could produce both pro- and anti—
competitive effects (Rey, 2012). Vertical restraints attract much attention due to their effect
on the competition. Two important and negative effects of vertical restraints are the competi-
tion softening between some parties of the agreement and/or the facilitation of downstream
collusion through the manipulation of prices. The latter, in turn, could cause negative effects
in the competition and can harm consumers (European Commission, 2010). One could argue
why the disclosure regime of the vertical contract terms is not part of these vertical restraints?
As we will show, the disclosure regime could be used to manipulate downstream competition.
The contract terms of the vertical agreements are of paramount importance, but nevertheless,
the disclosure regime of these terms could, also, play a vital role in the competition process
(Arya and Mittendorf, 2011).

The motivation of this research is the ongoing debate over the vertical contract disclosure
regime. Assume a two-tier vertical industry, with some upstream suppliers supplying a crucial
spare part to some downstream retailers through vertical contracts. Some researchers believe
that each retailer is not confident about the rival contract terms, and thus the rival costs, when
it comes to deciding its own output.* This might be because (a)each retailer fears that its rivals
could receive secret deals from the suppliers, (b)the rival contract terms are too complex to
follow, (c)it is impossible to verify contracts at court, or (d)the suppliers tend to renegotiate

often.? This secrecy of rival contract terms leads the retailers to be unable to react optimally,

"Vertical restraints are contractual provisions such as terms of payment (two—part tariffs), limiting
one party’s decisions (resale price maintenance) or softening competition (exclusive territory) (Rey and
Verge, 2008). We argue here that the disclosure regime could be part of these vertical restraints.

*Katz (1991); O’Brien and Shaffer (1992); McAfee and Schwartz (1994, 1995); Rey and Verge (2004);
Rey and Tirole (2006); Rey and Verge (2008); Arya and Mittendorf (2011).

’Knowing the number of rival costs but not the rule in which this is calculated does not change the
disclosure regime. Katz (1991) mentions an illustrative example: in the US, the Securities and Exchange
Commission requires firms to announce the amount of managerial compensation, but not the rule in
which this compensation is calculated. Thus, any potential investor (upstream supplier of money)
could not evaluate what the agent’s incentives are.
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and force them to form beliefs about rival contract terms.*5 Others believe that each retailer
can fully observe and verify rival terms before it makes its output decision, and contract terms
are not subject to renegotiation.® In this vivid debate, we answer by endogenizing the vertical
contract’s disclosure regime and letting the firms to decide which regime is optimal, based on
the specificities of the industry at hand.

In the past few decades, regulators all over the world demand for extra disclosure in the
contract terms, but its efficacy is unclear (Marotta-Wugler, 2012). A question spontaneously
arises: is the demand for more disclosure in the right direction? In this paper we show that
the disclosure regime of the vertical contracts can be a game—changer; it can be used by mar-
ket participants to soften product market competition and has significant effects on the social
welfare. Furthermore, we prove that when firms compete in quantities (resp. prices) a poli-
cymaker could increase social welfare by encouraging (resp. discouraging) the disclosure of
the vertical contract’s terms, no matter the type of the contract (linear or two—part tariffs),
and the structure of the upstream market (single common or separate dedicated supplier). In
particular, this paper addresses the following research questions.

First, can the bargaining process and the intensity of the competition (as described by
the product’s horizontal differentiation) soften the anti-competitive effects of the vertical re-

straints? Marx and Shaffer (2007) show that when the suppliers have high bargain power, they

+The situation in which the accepted vertical contracts cannot be seen by both retailers before their
output decisions has been made, are labeled with many verbally different, but equivalent terms like:
secrecy (McAfee and Schwartz, 1994; Rey and Tirole, 2006; Rey and Verge, 2008), (interim) unobserv-
ability (Katz, 1991; Rey and Verge, 2004), or confidentiality (Arya and Mittendorf, 20155 Liu and Wang,
2014). In our analysis, we use all three terms interchangeably, but we prefer the second term.

s Among many, the relevant literature highlights three types of beliefs: symmetric, passive and wary
beliefs. Symmetric beliefs state that retailers treat unexpected off-equilibrium offers from suppliers as
perfectly correlated with the offers made to their rivals. Thus, each retailer believes that his rivals receive
the same oft-equilibrium offer as he does. Passive beliefs state that no matter what oft-equilibrium offer
is received by the retailer, he believes that the rivals have reached an equilibrium. Thus, the offers he
receives are uncorrelated with the rival offers. Both symmetry and passive beliefs view off-equilibrium
offers as trembles by the suppliers. On the contrary, under wary beliefs, retailers believe that any off-
equilibrium offer is a deliberate choice: even if the offers are off-equilibrium, they are optimal given
the rival offers. (McAfee and Schwartz, 1994,).

Rey and Stiglitz (1988); Katz (1988); Horn and Wolinsky (1988); Chen (2001); de Fontenay and
Gans (2005); Milliou and Petrakis (2007); Marx and Shaffer (2007). Katz (1991) provides a list with
several authors using observable contracts and a useful discussion.

58



tend to exclude the weaker retailers, and thus effectively softening downstream competition.
In a different setup, Shaffer (2005) shows that competitive suppliers could offer wholesale
prices above the marginal cost in order to soften downstream competition and maintain high
prices on the retail market. Arya and Mittendorf (2011) show that when suppliers maximize
the vertical chain’s profits, wholesale price under observable contracts is above marginal cost.
We argue that when suppliers bargain with retailers, wholesale price is below marginal cost.
Furthermore, the product’s substitutability acts as a bargain power’s substitute: as products
become more homogeneous, the supplier could use the fixed fee to extract more downstream
profits without changing his bargain power.

Second, which are the different anti-competitive effects between the linear and the non-
linear contracts (in particular: two-part tariffs) in the same setup? The related literature offers
papers with either non-linear contracts (Arya and Mittendorf, 2011) or papers with linear tar-
iffs (Liu and Wang, 2014), but there is no single paper to address both under the same assump-
tions and timing. Literature has shown that non-linear contracts such as the two-part tar-
iffs could enhance coordination and lead to joint-profit maximization, while linear contracts
could create negative vertical externalities (Rey, 2012), but in this paper, we are interested in
showing how the contract type could affect the disclosure regime decision and change the pos-
sible disclosure equilibria. We show that in contrast to two-part tariffs in which we encounter
multiple disclosure equilibria, under linear contracts we encounter a single disclosure equilib-
rium.

To address our research questions, we consider a two-tier vertical market, consisting of
a single common upstream supplier of a differentiated good, and a downstream Cournot
duopoly, forming a bottleneck with two vertical chains. In a pre-stage, upstream and down-
stream firms decide simultaneously whether to publicly announce or kept secret the vertical
contract terms. For a contract to remain secret, both parties of the vertical chain must keep
the contract terms secret. For a contract to become observable, atleast one party of the vertical
chain must publicly announce the contract terms. In the first stage, the members of the verti-

cal chain bargain over the contract terms, while in the second stage the downstream retailers

59



compete a la Cournot in the differentiated product market.”

This paper fits on the broader literature of vertical contracting, and if we wish to be more
precise, to the information sharing in vertical structures. The main issue of this literature is
the commitment problem an upstream monopolist faces when it comes to trade with mul-
tiple downstream retailers who compete in the product market (Horn and Wolinsky, 1988;
O’Brien and Shaffer, 1992; McAfee and Schwartz, 1994, 1995; Rey and Verge, 2004; Milliou
and Petrakis, 2007). However, none of these papers (or any other paper from the literature)
consider the optimal choice of the vertical contract terms disclosure regime. Our paper un-
dertakes his task and highlights the important differences between the two disclosure regimes
(secrecy versus observability), as well as the paramount importance of the latter to the up-
stream monopolist’s commitment problem.

Two papers that are related to ours are Arya and Mittendorf (2011) and Liu and Wang
(2014). Arya and Mittendorf (2011) use a two-tier vertical set-up, with Cournot competition
downstream over a homogeneous product, while the upstream firm unilaterally decides the
wholesale price. The disclosure regime is set exogenously. We depart from Arya and Mit-
tendorf (2011) in three important points: (a)we endogenize the disclosure regime decision,
by adding a pre-stage in the game, in which all the parties of the agreement decide simulta-
neously over the disclosure regime that maximizes their profits, (b)we let the parties to the
agreement to bargain over the contract terms, (c)we extend the analysis by allowing for (hor-
izontal) product differentiation and by characterizing the equilibrium when firms use linear
contracts.

In a similar vain Liu and Wang (2014) use a two-tier vertical model with differentiated
Cournot competition downstream and linear contracts. The differences with our model are
the following: (i)they allow for linear contracts only, (ii)they set the supplier(s) to decide over
the disclosure regime, and (iii)there is no bargain. None of these papers explores the role of

the retailers’ bargain power because both set the supplier(s) to unilaterally set wholesale prices.

7The solution concept used here is the “Nash—in—Nash”solution concept: Nash bargain problems
within a Nash equilibrium (Rey and Verge, 2017; Collard-Wexler et al., 2017). AsRey and Verge (2004)
state, the “Nash-in—-Nash”solution concept is somewhat implicitly related to passive beliefs.
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Both papers account for a single common and for two dedicated upstream suppliers, while
Arya and Mittendorf (2011) accounts also for price competition in the product market.

We also contribute to the literature on vertical foreclosure. Hart and Tirole (1990) show
that under secret contracting, exclusive arrangements can help an upstream monopolist to
re—establish his market power. Rey and Tirole (2006) provide an excellent analysis of vertical
foreclosure, featuring the anticompetitive motives for upstream firms to use exclusive secret
arrangements in order to foreclose downstream retailers. In line with this strand of the litera-
ture, in this paper we show that an upstream monopolist could use the disclosure regime to
re—establish his market power, increasing his profits and softening downstream competition.

Even though this paper concentrates on Industrial Organization literature and applica-
tions, the results are also valid under a Labour Economics narration: a single industry—wide
worker’s union supplying two downstream firms with labor. Firms and union bargain using
two-part tariffs over the (upfront lump-sum) human capital investments and the monthly
wages. The question here is whether the observability of the rival contract terms could alter
firm’s incentives to pay higher wages or to invest more money in human capital.®

The rest of the paper is structured as follows. In Section 3.2 we describe the model struc-
ture, the sequence of the events and the bargaining framework. In Section 2.3 we characterize
the equilibrium outcomes under different disclosure regimes and determine the equilibrium
regime. In Section 3.5 we conduct welfare analysis and some comparative statics. In Section 2.5
we extend our analysis by assuming Bertrand competition in the product market, or bargain
over linear wholesale contracts, or dedicated exclusive suppliers. Finally, Section 3.7 offers the
concluding remarks. The paper ends with the References, and the Appendix, in which all

proofs are relegated.

$A wide literature review made by Hansson et al. (2004) shows that human capital investments
affect employees’ performance and firms’ profitability (and not the other way around). Furthermore,
human capital investments could increase firms; innovative capacity, a crucial factor in the IT sector.
Finally, if we consider an environment of a single union having representatives bargaining simultane-
ously and separately with each firm, then an interim unobservable regime is more than possible.
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2.2 THE MODEL

2.2.1 MARKET STRUCTURE AND DISCLOSURE REGIMES

Consider a two-tier vertical industry, consisting of a single common upstream manufacturer
M, and two rival downstream retailers, namely R; and R;.” M produces a differentiated
good, at a constant unit cost ¢ > o. This good is sold to the retailers through non-linear two-
part tariffs vertical contracts, consisting of a (consumption independent) fixed fee F; and a (per
unit) wholesale price w;. Contract terms are bargained separately and simultaneously between
M, and each R;. The latter sells quantity g; at a retail price p;. R, faces a constant unit cost &,
which for simplicity is set equal to zero. R;’s only cost is the cost induced by the two-part tariff
vertical contract. Both retailers face a linear inverse demand function p;(g;, ¢;) = a—qi—yg;,
where ¢ < aand 0 < 7y < 1(products are imperfect substitutes)."

In the pre-stage, firms decide their disclosure regime. Following the literature (Arya and
Mittendorf, 20115 Liu and Wang, 2014), we consider two possible disclosure regimes:

(a)Interim observabiliry: the contract terms agreed by the bargain pair (R;, M) can be
observed by the rival R;just after the successful end of the bargains. For a contract to become
interim observable, at least one member of the bargain pair should announce them."

(b)Interim unobservability: the contract terms agreed by the bargain pair (R;, M) can-
not be observed by the rival R; in the time interval between the successful end of the bargains
and the completion of the product market competition. For a contract to remain interim

unobservable, both members of the bargain pair should keep the contract terms secret.™

The analysis could be readily extended to situations with z > 2 retailers. Considering only two
retailers makes the analysis more tractable.

Following Singh and Vives (1984), we consider a unit mass of identical consumers, each having
the same quadratic utility function #(q;, q;) = a(q: + q;) — 3(4; + ¢; + 24:9;). Highery € (0,1)
indicates more homogeneous products.

"As stated in Rey and Verge (2004), in interim observability, contract terms remain secret up until
the moment the final contract is signed. Therefore, acceptance decisions are based on beliefs. In what
follows, we assume passive beliefs: retailers” do not revise their beliefs about the offers made to rivals
when receiving an out-of-equilibrium offer.

*Consider the example of two bargain parties deciding over to sign or not a non-disclosure agree-
ment (NDA). For the NDA to be valid, both parties must sign it. If at least one party decides not to
sign it, then there is no legal restriction to disclose the trading terms of the agreement. If one party
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Each retailer is aware of its own contract terms, but whether or not he is aware of its
rival’s contract terms depends on the disclosure regime in place. Notice that in the interim
unobservability regime, each retailer does not observe either the out-of-equilibrium contract
offers during the bargaining process nor the ultimate equilibrium bargaining outcome (Arya

and Mittendorf, 2011).”2

2.2.2 SEQI/JENCE OF EVENTS AND BARGAINING FRAMEWORK

The sequence of events is summarized in Figure 3.1. Firms play a 2-stage game, with a pre-stage
attached. Game timing reflects the idea that the long-run decisions, such as the disclosure

regime decision, may have considerable effects on the short-run decisions, such as the output

decision.
PRE-STAGE STAGE1 STAGE 2
Disclosure Bargain Market
Regime Set-Up Competition

Figure 2.1: Timing of the Game

Pre-stage: Disclosure regime set-up stage. Each firm decides simultaneously and sepa-
rately over the disclosure regime that maximizes firm’s profits. Firms have to choose between:
(i)disclosing the trading terms of the deal (equivalently, not signing a non-disclosure agree-
ment), which in our setup is labeled as interim observabiliry, and (ii)not disclosing the con-
tract terms (equivalently, signing a non—disclosure agreement) which in our setup is labeled
as interim unobservability.

Stage 1: Bargaining stage. M bargains simultaneously and separately with either R; or

R, over a two-part tariff contract (w;, F;) or (w;, F;)."* To model the bargaining stage, we

violates the NDA then it can be brought to court and be penalized.

BAn alternative timing of the game, which can favor deviation, is mentioned in McAfee and
Schwartz (1994): downstream firm first pays the fixed fee F; under secret contract and before the deter-
mination of the wholesale price w;, rival’s contract could become observable (ex—post observability).
Under this game framework, timing favors deviation because it can affect upstream firm’s profitability
and downstream firm’s total cost.

“The simultaneous and separate bargains is standard in situations with multilateral contracting
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use the generalized asymmetric Nash bargaining product (Milliou and Petrakis, 2007). M
has bargain power o < 8 < 1 while each R;, R; have bargain power 1 — . Due to the
multiplicity of beliefs retailers form when they receive an out-of-equilibrium offer, multiple
equilibria could arise. To remedy this situation, we obtain a unique equilibrium by imposing
pairwise proofness on the equilibrium contracts. Pairwise proofness is closely related to passive
beliefs.> An additional assumption, common in the aforementioned literature, is that the
contract terms of one pair are non-contingent of any disagreements of the rival pair. This
assumption captures nicely the idea that bargaining parties cannot commit to a permanent
and irrevocable breakdown in their negotiations.*®

Stage 2: Market competition stage. The two rival downstream retailers compete a la
Cournot in the product market. To solve this dynamic multi-stage game we evoke the Nash-
in-Nash solution concept: the Cournot-Nash equilibrium (the non-cooperative solution of
stage 2) of the asymmetric generalized Nash bargaining solution (the cooperative solution of
stage 1) (Rey and Verge, 2017; Collard-Wexler et al., 2017). We also assume that the negotiated
outcome of a bargaining pair is non-contingent on whether the rival pair has reached or not
an agreement. In other words, we impose the negotiated agreement between (R;, M) to be
immune to a bilateral deviation of the rival’s agreement.

As we will explain in more detail later, the bargaining parties commit to a specific disclo-

sure regime for two reasons. First, from the moment the disclosure regime is setup until the

e.g. Horn and Wolinsky (1988); Milliou and Petrakis (2007); Rey and Verge (2004). It captures the
fact that each bargaining pair has incentives to behave opportunistically. The rationale behind this
assumption could be that the manufacturer has two representatives, each negotiating at the same time
with a different retailer.

Passive beliefs and pairwise proofness go hand in hand and are appropriate when we perceive
the generalized asymmetric Nash bargaining solution as the limit equilibrium of an alternating offers-
counter-offers non-cooperative bargaining game (Binmore et al., 1986). In that case, passive beliefs
state that R; will handle any out-of-equilibrium offer from M as a “tremble”, uncorrelated with any
offer from M to R;. R; believes that under any offer received from M, the pair (M, R;) has reached
an equilibrium outcome. This solution concept is used widely in the relevant literature. Note that
differentbeliefs (e.g. wary beliefs) lead to other equilibrium outcomes, but in some cases are intractable
(Hart and Tirole, 1990; McAfee and Schwartz, 1994).

IGNon—contingency states that it is common knowledge that any breakdown in the negotiations
between (R;, M) is non-permanent and non-irrevocable (Horn and Wolinsky, 1988). In other words,
in case of a breakdown in the bargain of (R;, M), then (R;, M) will not renegotiate their contract
terms (Milliou and Petrakis, 2007).
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moment the contract is signed, it is considered as a pre-contractual arrangement, and as such
is no “cheap talk”. In most countries, the US and continental Europe included, if brought
in a court it might be considered as binding (Schwartz and Scott, 2007). Second, after the
exact moment contracts are signed, the disclosure regime is of minor importance. The re-
tailer will choose his output based on the contract terms signed, even if the disclosure regime
has changed. An implicit assumption made here is that there are no renegotiations between
stages 2 and 3. A possible change in the disclosure regime with no renegotiations will not
change equilibrium output, as we will mathematically show later on. In case of renegotiations,
all three market participants will find themselves back to the stage o, deciding the disclosure
regime, as a pre—contractual arrangement.

Our notational convention is as follows. Superscript O denotes observability of vertical
contract terms, while S denotes secrecy (or interim unobservability). Superscript X denotes
the mixed case, in which one firm bargain under interim observability while the other firm

bargain under interim unobservability (secrecy).

2.3 EQQILIBRIUM RESULTS

In order to set the pre-stage, in which the disclosure regime is decided, we have to characterize
the equilibrium outcomes under all possible disclosure regimes. We consider the following
three: (a)the universal interim observability regime, (b)the interim unobservabiliry regime, as
well as (c)the mixed regime in which one firm is under interim observability while the other

firm is under interim unobservability.

2.3.1  UNIVERSAL INTERIM OBSERVABILITY REGIME

Under interim observability, both firms observe rival contract terms just after the successful
ending of the stage 2 bargains. R, chooses ¢; in order to maximize its net profits: #;(g;, qj) =
(& — qi — yq; — w;)g; — F;. The first order condition (foc) gives rise to the following reaction

function:

I

gi(wi, ) = ;(“ — w; — yq;)
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A decrease in w; moves ¢; upwards, making R; a more aggressive competitor in the prod-

uct market. Solving the system of reaction functions we get:

a2 —y) — 2w; + yw
4=
Wzo(wiv wjaFi) = [qzo(wi? wj)}z - on

qzo(wiv w]) =

In stage 1, the retailers-manufacturer vertical chains bargain simultaneously and sepa-
rately over its specific two-part tariff contract. If R; fails to reach an agreement with 7, then it
can still extract some economic rents from selling products to the rival retailer 7. By doing so,
F; becomes a monopolist in the product market, thus its output equals g7 (w;) = (2 — wy).
Hence, R;’s disagreement payoff is (w; — ¢)g"(w;) + £;. Having that in mind, the vertical
chain (M, R;) chooses (w;, F;) to maximize the following generalized asymmetric Nash bar-
gain product:

N'O(wiv Wy, Fl) = [W?(wh wiji)]Iiﬂ[Ho(wi) wj7Fi7 Fj) - (wj - C)qjm(w]) - Fj]ﬂ

4

where
2

0 (wy, wy, iy ) = > [(wr — g (wi, wy) + F)
=1
are M’s aggregate net profits. Following O’Brien and Shaffer (1992), we maximize Nash prod-
uct into two steps: (a)we use w; to maximize joint surplus, and (b)we use F; to distribute the
joint surplus between the bargaining parties, according to their bargain power. By invoking
the equilibrium symmetry, we get:

o_,_ 7 o_(—ya o_ (t+y)e-—ya
T ey T ! (2= 7)

=)

where: & = o0 — ¢ > o. The following Lemma summarizes.

Lemma 7. Under Cournot competition downstream, interim observable contracts, two-part

tariffs, and linear demand.:
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1. Wholesale price is below marginal cost, is bargain power independent, and it decreases

w©
as products become more homogeneow <o.

2. Quantity and retail price are bargain power independent, and t/aey both decrease as
products become more homogeneons F— d < o0&y <o.s8, while p <o.

3. Fixed fee increases as the manufacturer’s bargain power increases % > o, while

U2 > 06 8> f0,(y) = L=,

The intuition behind this Lemma is straightforward: a stronger manufacturer (8 1) will
negotiate for more fixed fee, but it will not increase wholesale price, knowing that this will
create fewer profits for the retailers, and thus less fixed fee for him (M is treating downstream
competition as inter-brand). On the other hand, a lower product differentiation (3 1) has
mixed effects on both the quantity and the fixed fee.

The fact that the wholesale price is below marginal cost reflect a subsidy from the up-
stream supplier to the downstream retailers. This behavior is known to the strategic delega-
tion literature (Vickers, 198s; Sklivas, 1987). A price below marginal cost leads to higher out-
put and thus higher profits for the downstream retailer. Then the upstream supplier uses the
fixed fee to extract the portion of the joint surplus his bargain power reflects, and to compen-
sate for the wholesale price loses. Notice that % <oand 8 > o show that the amount
of the subsidy increases with the degree of product substitutability, and thus the upstream

supplier is willing to accept a lower compensation via the fixed fee.

2.3.2  UNIVERSAL INTERIM UNOBSERVABILITY REGIME

Under interim unobservability, R, is unable to observe the contract terms (i, F; ) agreed by
the vertical chain (R, M) before he makes his output choice, thus he is unable to calculate

g = ;(a — w; — yg;), which is treated as a constant parameter (Arya and Mittendorf, 2011



Liu and Wang, 2014).”7 The first order condition produce the following equilibrium:

I

Qf(wi;éj) = ;(0‘ — w; — ¥g;)

w5 (wi, iy g) = (g7 (wis )" — FP

Intuitively, R; knows that his rival plays a Cournot game, thus he is able to formulate
his equilibrium output, but he is unable to replace w; with a credible equilibrium value. Fur-
thermore, R; knows that 'Rj faces the same unobservability problem, and thus Rj has to
form a belief about g;. Consequently, R; acts as a monopolist over the residual demand:
¢° (w;) = 1(A — w;) where A = a — 74,

Moving to Stage 1, we choose (w;, F;) to maximize the following generalized asymmetric

Nash bargain product:
N (wis wy, i @) = [#7 (wi, B 7)) P[00 (i, wy, B, B ) — (wy — g7 () — FJ°
where:
15 (ws, wy, Fiy By §j) = (wi = g (w5 §) + (wy — )G + Fi + F

are M’s aggregate net profits. By obtaining the foc’s of the rival vertical chain (R;, M), and

knowing that, in equilibrium, beliefs are correct (Liu and Wang, 2014), we get:

L()S:[:7 qS: % s pS:a_M
2ty 2ty

The following Lemma summarizes.

7Based on Brandenburger and Dekel (1993), w; is the level 1 belief R, has to form for R;’s wholesale
price, while g is the level 2 belief R; has to form for R;’s belief over R;’s equilibrium output. Level
o beliefs (common knowledge to both retailers) are: (1)the existence of a single common upstream
supplier, (2)the Cournot duopoly in the product market, (3)the mutual unobservability, and (4)the
use of two-part tariff contracts. Thus, as stated in Rey and Verge (2004), ¢; depends on R’s belief
about g;, and not the actual gj-
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Lemma 8. Under Cournot competition downstream, interim unobservable contracts, two-part
tariffs, and linear demand.:

1. Wholesale price is equal to marginal cost, and thus it is independent of the manufac-

turer’s brgain power and the market features (such as product differentiation,).

2. Quantity and retail price are bargain power mdependent and they both decrease as

d S
products become more bomogeneow < 0 and P < o.

3. Fixed fee increases with bargain power % > o, and decreases as products become more

8F5

bomogeneom < o.

Wholesale price is free of any beliefs or market features, and becomes a dominant strat-
egy for the manufacturer. The fact that each retailer cannot observe rival’s contract terms,
pushes wholesale price in higher levels. Thus, information structure plays a crucial role in ver-
tical contracts. The common upstream manufacturer has maximum profits when product’s

substitutability is zero. The same holds true for the retailers’ profits.

2.3.3 MiIXED REGIME

Under the mixed regime, and without any loss of generality let assume that M bargains with

R under interim unobservability, while M bargains with R; under interim observability.
In Stage 2, the two different foc’s give rise to the following functions:

4 (g) = (@~ wi = yg))

g (0 Gi) = (o — wy — %4)

N\»—« N\H

R observes R’s contract terms and thus he can react optimally (q is a function of both
(w;, wj)) On the other hand, R; cannot observe R;’s contract terms, and has to form beliefs

in the form of g;.



In Stage 1, the two different generalized asymmetric Nash bargain products are:

J\/;'X(wiv Wi, E) = [(qu(wlv wj))z - E]I_@[(wi - C)%X(wi? w])+
+ (wy — g (wr,wy) + Fr — (w; — o))" (wy)]°
N (wi,wy, B Gi) = (g7 (w3.62))> = EI'P[(w; — o) Gt

+ (wy = g (wyi @) + F = (wi = ) (wy)]®

Maximizing each Nash bargain product over its respective wholesale price and fixed fee, and

following the standard procedure, we get the equilibrium values stated below:

PO ol 0 AC S R k) LA N S
w; = 4(2__}/2)7 q; 2(2_,}/2)7 pz ( +7)
B I S C b AV L px:a_(4+7(z—37))5c
O =)

The following Lemma summarizes.

Lemmag. Under Cournot competition downstream, mixed regime, two-part tariffs, and linear

demand:

1. Both wholesale prices are bargain power independent, while the firm who observes the

X —

rival has wholesale price below marginal cost: w < wi =c

2. Both quantities are bargain power independent, while the firm who observes the rival has

bigher output: gX > quY . As for product differentiation, the following holds: 855 <

. 07
0 &y < 0.58, while B, <o

3. Both retail prices are bargain power independent, and both decrease as product’s become

apX op¥ .
more bomogeneous: 5; < o0 and (g;; < o. The firm who does not observe the rival

sets higher retail price: pf > pit.

4. Fixed fees rise with bargain power, while the firm who observes the rival pays higher
fixed fee: FX > EX .
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The intuition for this Lemma is along the lines of the two previous Lemmata. Higher
bargain power will not change equilibrium quantities (and thus equilibrium retail prices) or
equilibrium wholesale prices. But, it will affect downstream firms’ profits, because a stronger
upstream manufacturer will exploit the downstream firms through the use of the fixed fee.
The common upstream manufacturer has maximum profits when products are independent

X
(fory — o), because %Ly < o.

2.3.4 DISCLOSURE REGIME SET-UP

In the pre-stage, each of the three firms of the game (the common upstream manufacturer,
and the two rival downstream retailers) decide simultaneously and separately over the disclo-
sure regime that maximizes firm’s profits. For a contract to be interim unobservable, both bar-
gain parties must decide to keep it secret (equivalently, both firms must sign a non—-disclosure
agreement). For a contract to be interim observable, at least one of the bargain parties must
decide to disclose the contract terms (equivalently, one bargain party must decide not to sign
the non-disclosure agreement).”®

When the contract is signed, there is no reason to change the disclosure regime, because
this will not change the contract terms. To illustrate this proposition, assume that the man-
ufacturer bargains with both retailers under the interim unobservable regime. This will lead
to the known result: w; = w; = c. Now, let assume that after both contracts are signed, the
common manufacturer publicly announces the contract terms of both contracts. Thus, retail-

ers will compete in the product market under interim observability. The equilibrium output

a(2—y)—2w;i+yw;

pr— . Because the contracts have been

. . e O N

for interim observability is: g;” (w;, w;) =

signed, retailers will pay a wholesale price equal to marginal cost, no matter the disclosure
L o e) _ a—c . .

regime in place. Substituting, we get: g;” (¢, ¢) = o 4°. So, a change in the disclosure

regime with no renegotiations will not change the retailers” output. Similar reasoning holds

for the deviation from interim observable into interim unobservable contracts (even though

8The non-disclosure agreement is a legal contract, often part of the pre-contractual arrangements
in a deal between two (or more) bargain parties. If violated, then the courts could decide to penalize
the violator.
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this deviation is not realistic). The following Lemma summarizes.

Lemmaio. Any deviation in the disclosure regime after the sign of the contracts, cannot change

the equilibrium results of the product market competition.

From another point of view, the disclosure regime set—up is a pre—contractual arrange-
ment or else letter of comfort.”® Assuch, it can no longer be considered as “cheap talk” butare
now endowed with commitment value and can be used strategically by the bargaining parties.
These are valid especially when the pre—contractual arrangement contains well-defined legal
elements in the text and it is written in a way that produces legal liability under the rule of re-
liance (Furmston et al., 2010). Having that in mind, we state the following Proposition. The

proof of this proposition can be found in the Appendix.

Proposition 2.3.1. Under Cournot competition, a common supplier, and bargain over two-part
tariffs, both universal interim observability, and universal interim unobservability can arise as

equilibria, with the former equilibrium Pareto dominating the latter.

Proposition 2.3.1 suggests that independent of the supplier’s bargain power or the degree
of product substitutability (i.e. the competitive pressure) in the product market, both disclo-
sure regimes could arise endogenously as equilibria. This is not something far from practical
observations of the real business world; from economic sector to another, or even within the
same, disclosure regimes vary. Note that asymmetric equilibria never arise, while the univer-
sal interim observability equilibrium Pareto dominates the universal interim unobservability
equilibrium.

Under interim observability, the upstream supplier cannot use the wholesale price in or-

der to influence the downstream competition, due to the lack of strategic interaction between

“In legal terminology, a pre—contractual arrangement (or letter of comfort) frame the ensuing ne-
gotiations, which in turn determine the final contractual terms. Disclosure regime, seen as a contrac-
tual arrangement could not be considered as binding by the court, yet in most countries (the US and
continental Europe included) could be seen by the court that at least engages the parties to continue
negotiations in good faith over the open contract terms, and eventually sign the contract (Schwartz
and Scott, 2007).
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the rival retailers. On the contrary, under interim observability, the downward sloping reac-
tion function of retailers” equilibrium output forces the common supplier to cut wholesale
prices below marginal cost, increase downstream gross profits and output, and then subsidy
through the fixed fee. This situation is in favor of the consumers, as we will show in the next
section 3.5.

Conventional wisdom suggests that suppliers should keep the contract terms secret, be-
cause this helps them to exploit both the retailers and the consumers. We show that interim
observability provides a mean through which wholesale price goes below marginal cost and
increases aggregate output and profits for all market participants. In contrast, interim unob-
servability deprives retailers from any strategic reaction and increases wholesale prices. Never-
theless, disclosure regime plays a crucial role in the determination of the downstream compe-
tition. As we will show latter on, the structure of the upstream market as well as the mode of

the downstream competition could alter the forces at work.

2.4 WELFARE IMPLICATIONS

2.41 WELFARE ANALYSIS

In this section, we will perform a welfare analysis and discuss briefly the regulator’s incentives
to encourage (or not) a certain disclosure regime over the other. Social welfare is defined as

the sum of consumer surplus, retailers’ profits, and manufacturer’s profits:

SW = CS+(7FZ'+7Z'j)+H

where CS = 1(q7 + 47 + 24:g;).*° Substituting the relevant expressions, and after having
some simple algebraic manipulations, we obtain the relevant S/ expressions under the three

different disclosure regimes. The following Proposition summarizes.

**Following Singh and Vives (1984), we substitute p; = a — g; — yq; into u(q:, ;) — pigi — pg;
and thus obtain the CS.
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Proposition 2.4.1. Social Welfare is bhigher under universal interim observability, and lower

under universal interim unobservability: SO > SWw¥ > S,

The proof of the Proposition can be found in the Appendix. Proposition 3.5.1 shows
that the highest social welfare can be obtained only under universal interim observability of
vertical contract terms. The results are driven by the output, which is higher (lower) under
interim observability (unobservability) regime. The mixed regime creates a mixed situation,
which stands between the two interim regimes. As a consequence, the interim observability is
always preferable from the policy maker’s point of view. This suggests that the policy makers

should encourage interim observability in the vertical contracts.

2.4.2 COMPARATIVE STATICS

The following Lemma highlights the comparative statics between the disclosure regimes. Com-
paring equilibrium values is quite straightforward, based on the relevant expressions stated

above.

Lemma 11. Under Cournot competition downstream, two-part tariffs and linear demand:

1. Output is higher in interim observability: ¢° = g™ > ¢4 > qJX .
2. Wholesale price is lower in interim observability: w® = wj‘/ > w® > wO.
3. Retail price is bigher in interim unobservability: pS > p]X > pt > pO.
4 Fixed fee is bigher in observability: F© = F¥ > FS > I‘}X .
X

5. Retailers’ profits are bigher in interim observability: n° = w2 > 75 > i

6. Manufacturer’s profits are higher in interim unobservability: s > 1% > 11°.

A common upstream has incentives (higher profits) to bargain with both downstream re-
tailers under interim unobservability, getting a higher (consumption dependent) wholesale

price, and a lower (consumption independent) fixed fee. On the other hand, downstream
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retailers have incentives (higher profits) to bargain with the common manufacturer under in-
terim observable contracts, paying a lower (consumption dependent) wholesale price, and a
higher (consumption independent) fixed fee. Under the mixed regime, the upstream manu-

facturer collaborates with R, to exploit R;’s profits.

2.5 EXTENSIONS

In this section, we will discuss some possible extensions of the basic model. The reasoning
of these extensions is to show which forces at work will change if we move to a different
downstream competition or a different contract type, or we introduce two separate suppliers.
Section 3.6 deals with Bertrand competition in the product market, Section 2.5.2 deals with
bargain over wholesale linear contracts, while Section 2.5.3 deals with two separate dedicated
exclusive upstream suppliers. All the relevant conditions can be found in the Appendix. For
the needs of this section, we use the following notation: superscript BK stands for Bertrand
competition, K stands for linear contracts, and finally K stands for dedicated suppliers, while

Ke{0,S8,x}.

2.5.1 BERTRAND COMPETITION IN THE PRODUCT MARKET

In the aforementioned basic model, the firms produce a differentiated product and compete
in quantities. This is because the wholesale market is better approximated by the quantity
competition (Arya and Mittendorf, 2011). However, in this extension, we will consider how
a shift to price competition could change the dynamics of the game. The following Lemma

summarizes the equilibrium values in each regime.

Lemma 12. Under Bertrand competition, a common supplier and bargain over two-part tariff
contracts, the following equilibrium values bold per disclosure regime:

(i) Under the universal interim observability regime,

wBOICJri'y"&, P :oc—i(z+'y)5c, g =—"=
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(it) Under the universal interim unobservability regime,

BS _ qui &« BS _ &«
w =, = P =a—
2=y (+y) 21—y

(iii) Under the mixed regime,

gy _ vt ya gy ty)a gy (496 ty(aty)))a
ey R e M 30+ 7)
WP — oy Yietya g (4toCty))a  pr_ (4 +3(+y)e
J 8(i+y) = Y 8(1+7) b 8(1+17)

Notice that under interim observability, and in contract to Cournot competition, whole-
sale price is above marginal cost. This is due to the upward sloping reaction functions in
Bertrand: when one retailer reduces his retail price, it is in the best interest of the rival re-
tailer to reduce it as well. Given the fact that wholesale and retail prices are positive correlated
% > o, this could extinguish the manufacturer’s profits, and thus the manufacturer has to re-

strict downstream competition by agreeing on a wholesale price above the marginal cost. This

has an impact on both the quantities sold and the fixed fee extracted by the manufacturer.

Proposition 2.5.1. Under Bertrand competition, a common supplier, and bargain over two-part

tariffs, the unique equilibrium is the universal interim observabiliry.

Price competition can alter firm’s strategic incentives and the forces at work, and bring
out the universal interim observability as the sole equilibrium disclosure regime. A common
supplier wishes to soften downstream competition, and with prices being strategic comple-
ments, can only do so by choosing to reveal vertical contract’s terms. The main driver of the
result of Proposition 2.5.1is that price competition differs from quantity competition because
contracts are more inherently independent (Arya and Mittendorf, 2011).

Using the social welfare formula stated in section 3.5, and after some simple algebraic
manipulations, it is easy to show that: V8, € (o,1) : SWPS > SO Surprisingly, a poli-
cymaker who cares for the maximum social welfare, and when retailers compete over prices in

the product market, should encourage for less disclosure, leading to interim unobservability
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of vertical contract terms.

Furthermore, notice that: V8,5 € (o,1) : wBS < PO, pBS < pBO while 45 >
qBO, and F25 > PO In contrast to the Cournot case, when firms compete over prices,
wholesale and retail price are lower under interim unobservability, while output and fixed fee
are lower under interim observability. This comes to defense the previous paragraph men-
tioning the social welfare: when firms bargain over secrecy, they manage to keep retail price

low and they give the higher fixed fee to their supplier, leading to lower net profits for them.

2.5.2 BARGAINING OVER WHOLESALE LINEAR CONTRACTS

The use of two—part tariff contracts: (i)eliminates double marginalization problem, (ii)it max-
imizes joint profits, and (iii)distributes the maximized “pie”according to each member’s bar-
gain power. All these three characteristics are absent in wholesale contracts (Milliou and Pe-
trakis, 2007). Nevertheless, common knowledge dictates that wholesale contracts are in wide
use all over the business world. On these grounds, therefore it is quite useful and interesting
to characterize the disclosure regime equilibrium when bargain pairs use wholesale contracts.

The following Lemma summarizes.

Lemma13. Under Cournot competition, a common supplier and bargain over linear contracts,
the following equilibrinm values hold per disclosure regime:
(i) Under the universal interim observability regime:
o_@=fa  o_  (-Butya

O _|_Il8~
w~ =c+ -Ba, = =a
2 1 22+ 7) p 22+ 7y)

(it) Under the universal interim unobservability regime,

oS — ot 2fa S = —(—fy—Pa
4+y(B—(—0)y) 4+ 9@ —(1—B)y)
LI 1+ —-B80—y) —ya
4+9(B—(0—8)y)
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(iti) Under the mixed regime,

(7 e o P Ol o4 (CR ) P

l 24y T aa4y) 16(2 — )2 (2 + )4

B U % P e [ 7 e S Ot I R U R P2
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Proposition 2.5.2. Under Cournot competition, a common supplier, and bargain over linear

contracts, the unique equilibrium is the universal interim observabiliry.

Linear contracts lack some important features of the two—part tariff contracts, but nev-
ertheless are in wide use all over the world. The lack of proper distribution of vertical chain’s
profits, based on each participant’s bargain power, push both members of the bargain pair
to seek universal interim observability. Notice that: B> 0 < g > ﬁ, where: £ €

{7, w,p}, while m® > m® & 8 < L, where: m € {I1,4}. The intuition behind this

1+'}/
is straightforward: for an area of low (high) bargain power, firms wish to bargain under se-
crecy (observability), but it is in the best interest of the supplier to make the contract terms
observable (secret).

Using the social welfare formula stated in section 3.5, and after some simple algebraic ma-
nipulations, it is easy to show that: V8, % € (o,1) : SWS < SWC. Obviously, a policymaker
who cares for the maximum social welfare, and when wholesale contracts prevail, should en-
courage for more disclosure, leading to the interim observability of vertical contract terms.

The following Lemma compares the equilibrium outcomes between the two types of con-

tracts.

Lemma 14. Under Cournot competition, and one common upstream monopalist, WP <<

w® > and c = w° < u°.

The economic intuition behind this result is based on the so—called "output externality”
(Horn and Wolinsky, 1988). Under wholesale contracts, a decrease on the wholesale price be-
low marginal cost could not be subsidized by a fixed fee, thus it will lead to negative profits for

the upstream supplier (either one common or two separate). Because the output externality
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in the case of linear contracts is positive (a negative output externality is possible only under
non-linear contracts, see the following Lemma 16), a common upstream could internalize it
(because he sells to both retailers), in contrast to a dedicated supplier (Milliou and Petrakis,

2007).

2.5.3 DEDICATED UPSTREAM SUPPLIERS

The upstream market structure plays an important role in the contract type selection (Mil-
liou and Petrakis, 2007). Consequently, we expect to play a role in the disclosure regime selec-
tion. In this extension, we will change the vertical chain by assigning an exclusive dedicated
upstream supplier to each downstream retailer. As Arya and Mittendorf (2011) notice, a com-
mon upstream supplier has incentives to treat downstream competition as intra—brand, and
thus seeks to soften it by inflating retail prices. In contrast, a dedicated upstream supplier
treats downstream competition as inter—brand, and thus has to gain from fierce price cuts.

The following Lemma summarizes.

Lemma 1s. Under Cournot competition, dedicated suppliers and bargain over two-part tariff
contracts, the following equilibrium values bold per disclosure regime:
(i) Under the universal interim observability regime,
o va o 20 o 2(1+y)a
w il SR P

26—7’ = Y, =
it =y 1 P

(it) Under the universal interim unobservability regime,

S fo b S, UEE
24y

(i1i) Under the mixed regime,

X_C_(Z—'Y)VZ& X:<2—7)5‘ X _ 1 5
T e Ty By
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Proposition 2.5.3. Under Cournot competition, dedicated suppliers, and bargain over two-part

tariffs, the unique equilibrium is the universal interim unobservability.

Proposition 2.s.3 offers an interesting insight in the difference between a common or ded-
icated suppliers. Notice that V8,5 € (0,1) : w® < w® = ¢, but F© > F¥,and T1° < I1°.
That is, a dedicated supplier has higher profits under interim unobservability, even though
the higher wholesale price could lead to lower output and higher retail prices. The follow-
ing Lemma compares the equilibrium outcomes of the two—part tariff contracts under one

common or two separate upstream supplier(s).

Lemma 16. Under Cournot competition and two—part tariffs, the following inequalities bold:

WS = wS = cand F° = I°, while w® < w® < cand F° < F°.

The economic intuition behind this Lemma is as follows. When the bargains are under
interim unobservable (secret) contracts, the status of the upstream market could not change
the incentives of the upstream supplier to bargain using a wholesale price equal to marginal
cost, neither could help him to extract a higher fixed fee. On the contrary, when the bargains
are under interim observable contracts, a dedicated supplier has incentives to trade with a
higher wholesale price but lower fixed fee compared to the upstream monopolist. the intu-
ition behind this result is based on the so—called “output externality”(Milliou and Petrakis,
2007). Anincrease in w; will not only decrease g; but it will also increase g; (downward sloping
reaction functions). Under two—part tariffs, this output externality is negative. An upstream
monopolist dealing with both retailers could internalize this negative output externality and
compensate from both retailers via the fixed fee, and thus has higher incentives to keep whole-
sale prices as low as possible, compared to a dedicated upstream supplier.

Using the social welfare formula stated in section 3.5, and after some simple algebraic ma-
nipulations, it is easy to show that: V8, € (0,1) : SWS < SW®. Obviously, a policymaker
who cares for the maximum social welfare, and when exclusivity in the supply chain prevails,
should encourage for more disclosure, leading to the interim observability of vertical contract

terms.
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MERGER INCENTIVES

In this section, we will examine the upstream firms’ merger incentives under interim unob-
servable contracts. Milliou and Petrakis (2007) have shown that when firms bargain over in-
terim observable two—part tariff contracts, then the upstream suppliers always prefer to re-
main separate. This is in contrast to the merger incentives under linear contracts, who favor

the upstream merger (Horn and Wolinsky, 1988). The following Lemma states our result.

Lemma r7. Under Cournot competition downstream, two—part tariff contracts and interim

unobservability, the upstream suppliers are indifferent between merging horizontally or not.

The proof of this Lemma comes from a straightforward algebraic manipulation of the
difference of the upstream profits [TS — 2ITS, which is equal to zero V8,9 € (o,1). The
relevant equilibrium expressions of the upstream profits could be found in the Appendix.
The economic intuition behind this Lemma is the following. A downstream firm who trades
with his upstream supplier under secrecy deprives any strategic interaction with his rival re-
tailer. So, the equilibrium output will be the same under both merger cases. Consequently,
the upstream supplier will extract the fixed fee the same amount of joint surplus, no matter if
he trades with both retailers or not. So, effectively, has no incentives to merge. This result is
new to the relevantliterature, and underlines the importance of the disclosure regime because

the latter could severely affect the upstream firms’ incentives to merge.

2.6 CONCLUSIONS

There is a vivid discussion, over the past year, about the enhancement of competition an aug-
mented disclosure of contract terms could bring. Vertical contracts and the various contrac-
tual provisions give rise to serious competition concerns. Among the latter is the disclosure
regime of the contract’s terms. For the last decades, policymakers around the world have opted
for more disclosure, but is this decision in the right direction?

To answer this question we have setup a differentiated two-tier market duopoly model, in

which firms, both upstream and downstream, decide over the desired disclosure regime. For
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a contract to have interim observable terms, at least one bargain member should announce
them; for a contract to have interim unobservable terms, both bargain members should keep
them secret. We have shown that once the bargaining stage is over, there is no reason for any
firm to deviate from its disclosure regime because this will not change the contract terms.

A Cournot duopolist facing a single supplier and bargaining over a two-part tariff con-
tract has incentives to reveal the contract terms. The same holds for the supplier himself. Even
if the retailers compete in quantities, or the vertical chain bargain over linear wholesale con-
tracts, the forces at work won’t change, leaving the disclosure regime equilibrium exactly the
same. On the other hand, a dedicated supplier has incentives to bargain with his respective
retailer over interim unobservable contracts. Even if this lowers the output and makes the
product more expensive, it is a disclosure regime that maximizes the profits of both members
of the vertical chain.

The following two tables summarize the findings of the paper.

Cournot Bertrand Cournot Cournot

Common U Common U Dedicated U; Common U

TPT TPT TPT Linear
Observable X X X
Unobservable X X

Table 2.1: Optimal disclosure regime; upstream firms’ point of view.

Table 2.1 summarizes the disclosure regime equilibria stated in this paper. When firms
compete over quantities, the upstream market structure as well as the type of the contract
play a significant role in the disclosure regime setup. A common upstream who bargains
over a two—part tariff contract, treats downstream competition as intra-brand competition
and he is willing to accept both interim observability and unobservability, even though the

former Pareto dominates the latter. Under contrary, when the same common supplier bar-
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gains over linear contract, due to double marginalization and the lack of joint profit maxi-
mization, he is not willing to bargain under interim unobservability. At the same time, the
existence of two separate dedicated exclusive upstream suppliers could change, once again,
the disclosure regime equilibrium. The latter, understanding the downstream competition
as inter-brand competition, are willing to bargain under interim unobservability to give their
respective retailers a competitive advantage over the rival firm. On the other hand, when firms
compete over prices, the strategic complementarity of the differentiated products pushes the
common upstream to bargain under interim observability only. This decision softens down-
stream competition by charging higher wholesale prices, and thus avoiding any unnecessary

(for them) intensity of the competition.

Cournot Bertrand Cournot Cournot
Common U Common U Dedicated U; Common U

TPT TPT TPT Linear

Observable X X X

Unobservable X

Table 2.2: Optimal disclosure regime; policymaker’s point of view.

The picture seems to change when it comes for a policymaker to choose the disclosure
regime that maximizes social welfare (Table 2.2). It seems that the existence of a common
upstream supplier and downstream competition over quantity guarantees the alignment of
interests between the firms and the policymaker. On the opposite side, when firms compete
over prices, or the upstream market is not monopolized, the interests of the firms are the
opposite of the policymaker.

This paper focused on a theoretical approach to the disclosure regime of vertical con-
tracts. We have shown that the downstream competition mode and intensity, as well as the

upstream market structure play a significant role in the observability or not of the vertical
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contracts. Any future work should be focused on the empirical side of this problem. There
is a testable implication that emerges from thee findings. The theoretical model implies that
exclusivity leads to poor disclosure. It might be quite interesting to check if data from the real
world show a correlation between upstream market competition and disclosure regime of the
vertical contracts.

Our findings lead to a number of testable implications. First, the usage of observable
contracts in sectors with Bertrand type competition must be relatively high, compared to sec-
tors with Cournot type of competition. Further, the usage of observable contracts from firms
in sectors with a monopolist supplier must be significantly higher compared to sectors with
dedicated suppliers.

There are a few questions still open in the theoretical literature. For instance, Manasakis
and Petrakis (2009) analyze the impact of the usptream market structures on the firms’ in-
centives to form research joint ventures (RJV’s) aiming to split high R&D costs and share
positive spillovers. An interesting direction for further research could be to study the role of
observability or secrecy on the formation of research joint ventures, and whether disclosure
regime could ease the hold—up problem provoked by the presence of a powerful upstream

monopolist.
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2.7 APPENDIX

2.7.1 PROOFS

Proof. Proposition 2.3.1. The equilibrium profits of the firms #; and the common supplier

I'T, under different disclosure regimes are:

jo_=Be—Pe s (-g-1a
8(2—9*) (2+y)
2=9)Be—y)e—») -y
42 —92)?
x_ (=B)e—yra® (= B)6— 16+ —4y))a

T = , W o=

1° =

’ 8(2—9%) ’ 2(2 =)
s _ % (B —y(2 1y’ —8y) — Y8+ —8y))a
(+») 2(2—y7)

For a contract to have interim observable terms, at least one member of the bargain must
have incentives to publicly reveal these terms, after the end of the bargains but before the out-
put decision. For a contract to have interim unobservable terms, all members of the bargain
must keep the contract terms secret until the end of the output decision.

(i) After some simple algebraic manipulations, it is easy to show that: V8,9 € (o,1) :
7S > W]X and ITS > TI%, thus universal interim unobservability is an equilibrium.

(ii) It can be readily verified that for all 8, 7 in (o, 1) the following hold: #© = #<* while
I1° < II%, so universal interim observability is an equilibrium.

(iif) If we Pareto rank them, universal interim observability dominates universal interim

unobservability: V8, € (0,1): 79 > #5. O

Proof. Proposition 3.5.1. The Social Welfare expressions are:

g0 = BU—y) T2 s 4

2(2 — 9*)? (y +2)2
syt = (128 = (128 9016 = (32 = y)y)))&”
32(2 _ .)/z>z

It can be readily verified that V8,7 € (o,1) the following inequalities hold: SW© >
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SW¥ and SW™ > SWS. O

Proof. Lemma 12. Assume the linear demand function: ¢;(p;, p;) = vy i #pj,
and price competition in the product market.

Universal Interim Observability regime: Under interim observability, the product mar-
ket competition is characterized by the following equations: H}o&}X[m@i’ )] = pipj) =
L(a(1—y)+w;+yp;). Following the standard procedure, we get: pP© (w;, w;) = o (a(2—
y* — ) +2w; +yw;j). Moving to Stage 1, we model the generalized asymmetric Nash bargain
product as follows:

NP (wi, wy, ) = w79 (wi, wy, F)] P[0 (wy, wy, Fiy Fy) — (w; — o)gf (wy) — EJ°

where: T15€ (w;, w;, F, F) = (wi—c)gP° (w;, wj)—f—(wj—c)qfo(wi, w;)+Fi+Fyare M’s
profits, while g7 () is the monopoly output realized by R; in the case of a (non-permanent
and non-irrevocable) breakdown in the negotiations between R; and M. Following the

standard procedure, we get:

BO

WP =+ To2a, 0 = 7+2) BO
4

TS 0=y

In contrast to the interim observability regime under Cournot competition, wholesale

. . . . . BO
price is above marginal cost, and it increases as products become more homogeneous 8’gy >

o. Quantity and retail price are bargain power independent, while the fixed fee increases with

o
bargain power % > o. Quantity, retail price and fixed fee are always decreasing when
BO
products become more homogeneous = Bp <o0and 227 < oand BFB < o.

Universal Interim Unobservability regime: Having the same considerationsasin Cournot
case, and following the standard procedure, we get: max[m(p;; p;)] = pPS (wi; p;) = L(a(1—
Pi

v) + ypj + w;). We model the 1st Stage as follows:

NP (wiy wy, Fis ) = [w (wi, i o) P [T1° (wi, wy, Fiy B ) — () — O (w)) — B
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where: T15° (w;, wy, Fy, F ;) = (wi — g7 (wis ) + (w; — ¢)gP° (wis fy) + F; + Fare

Ms profits. Maximizing Nash product and following the standard procedure, we get:

BS S o BS @
w = C, =, = o —
A e Yoomran L —

Wholesale price equals marginal cost, and thus is independent of the manufacturer’s bar-
gain power and the market features (such as product’s differentiation). Quantity and retail
price are bargain power independent, and they both decrease as products become more ho-

9455 9pBS . . . .
mogeneous: —5— < 0 < ¥ < o.5and “5— < o. Fixed fee increases with bargain power

s s
% > o, and decreases as products become more homogeneous agi < o.

Mixed regime: Following the standard procedure we assume that bargain pair (M, R,)
is under interim unobservability, while bargain pair (M, R;) is under interim observability.
This gives rise to the following first order conditions: H})E}X[m(pi; ;)] and H}?X[ﬁj(pi, )]
lead to pP* (w;, w;) and ijX (wj; pi) respectively. Moving to the 1st stage, the two different

asymmetric generalized Nash bargain products are:

MBX(wh wy, Fl) = [W?X(wiﬂ wj?‘l?i)]Iiﬁ[HBX(wi? wj7Fi7 F]) - (wj - C)q]m(w]) - E]ﬁ

NP (wiy wy, i i) = (w7 (g, B p) ™ C [T (wy, wy, Fiy Fy; pe) — (wi — 0) g (wi) — FJP

Maximizing these two Nash products with respect to wholesale price and fixed fee, and

having in mind that beliefs are true in equilibrium, we get:

WBX — oy V(2+y)a 5% = e+y)a  px_ y (4+7(6+7>2+y)))a
Z s(ty) ~ 4t+y)" 8(1+)

S A G L o (4toty)a  pr_  (4+3(+ty))a
J 8(1+ 1) / 8(i+vy) Y 8(1+ 1)

Wholesale prices, quantities and retail prices are bargain power independent, while w5%

(respectively, quX , ijX and both retail prices) decrease (respectively, increase) as products

become more homogeneous. O
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Proof. Proposition 2.5.1. Based on the analysis and reasoning of the proof of the Lemma 12,
the equilibrium values of profits, for both the supplier and the retailers, under all disclosure

regimes, are stated below:

B0 _ =By +2)aty' =y —)a® g5 _ (1= B)—y)a
32(1+ ) ’ =)0 +1)

o _ G- (- @)y + (1= f)y’ —2By)a* s _ 28—y

16(1+ %) ’ @=»)(+1)
B _ (=)t y)(6+y(8 —y(8 —yl4 —y(4 — (2 +y(2+7))))
! 128(1 —|—'y)Z
sx _ (=0 + (2= 9)y(6+7(+y)(— y(4+7)))a
J 28(1+7)*
% = B l(6 (64— 16 =y = 18 = e+ )4 76+ )+
28(1+ )

+@=9)Y0+y)e+y)4+yi2+y))

For a contract to have interim observable terms, at least one member of the bargain must
have incentives to publicly reveal these terms, after the end of the bargains but before the out-
put decision. For a contract to have interim unobservable terms, all members of the bargain
must keep the contract terms secret until the end of the output decision. It can be readily
verified that V@3, ¢ € (o,1) the following inequalities hold:

(i) #B58 < WJB X and T15° < T15Y thus universal interim unobservability can never be
an equilibrium because both bargain parties have incentives to reveal the contract terms.

(ii) #8° > #B% and T1PC > TT87Y, 5o universal interim observability is an equilib-
rium because at least one of the bargain parties (in this case, both) has incentives to reveal the

contract terms.

O]

Proof. Lemma 13. We assume the same model, market structure, and disclosure regimes as in
section 2.3, with the sole exemption of the usage of linear vertical contracts.
Universal Interim Observability Regime: The product market competition between the

two retailers (Stage 2 of the game) is characterized by the following equations: max|#;(g;, 4;)] =
i
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max((a — q; — yq; — wi)qi] = 4;(g;)) = ;(a — w; — yg;). Following a similar rea-
qi

soning for R; and solving the system of the two reaction functions we get: q° (w;, wj) =

a(a—y)—2wityw

pr— . w2 (wi, w) = g} (w;, w;)]>. Moving to Stage 1, we model the generalized

asymmetric Nash bargain product as follows:

NE (i y) = [ (w3, ) PO w0 ) = = (1 = ) (o — )P
where: T (wy, w) = (w; — ¢)g° (w;, wy) + (w; — c)qjo(wi, wj) are the profits of the manu-
facturer M from selling through linear contracts to both retailers. Maximizing Nash product
over the wholesale price we get: max N,© (wy, w;) = w? (w;) = Lyw; + = (2 + ap). Fol-
lowing a similar reasoning for R, solving the system of the foc’s, and imposing symmetry in

equilibrium, we get:

I 2— B
wO:C—I—*ﬂOL, O:( @)
2 2(y +2)
Wholesale price is above marginal cost w© > ¢ is independent of product’s substitutabil-
o
ity, and increases with bargain power: %Lﬂ > o. Quantity decreases as bargain power in-
o
creases 88% < o. As products become more homogeneous (p — 1), quantity decreases
6qo
Ty < o.
Universal Interim Unobservability Regime: Maximizing profits over quantity we get:
.5 S L2\ ~ S 5 — (LS .7
man[vri(qﬁ 7)) = g7 (wi g) = (e —wi — yg), 77 (wi q5) = (g7 (i3 g7))*. In Stage s,

we model the generalized asymmetric Nash bargain product as follows:
_ e _ 1
N (i, wys ) = [ (w5 )] T (s 5 g5) — (= ) (o — )

where: T1 (w;, w;; 3;) = (w; — ¢)qf (wi; 3;) + (w; — ¢)3; are the profits of M. Maximizing

Nash product over the wholesale price, and following the standard procedure, we get:

WS — et 2 = By —1) —y+2)a
4+y(B—(—B)y)’ 4+y(B—(1—8)y)

S

Wholesale price is above marginal cost w® > ¢, it increases when M’s bargain power
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4
142y

: ow® ows _ ; :
increases %z~ > o, and 5= 20 Bs6,, = . Quantity decreases when bargain
. 9q° . 9q°
power increases - < o, and it decreases as products become more homogeneous By < o.
Mixed Regime: In the mix regime, we assume that M bargains with R; under in-

terim unobservability, and with Rj under interim observability. Consequently, in stage 2,

the two retailers maximize different profit functions: max[m;(g;,q;)] = ¢/ (w;, w;) =
9

a(2—y)—2wityw;

p— , while: qu};x[wj(qj; g:)] = q]‘.X(wj;qu) = 2(a — w; — ¥4;). We model the

bargains in Stage 1 using the generalized asymmetric Nash bargain product:

N (i wy) = [(47" (wr, )18 [(w; — ) (wi ) + (w0 — )" (wr, )

— ~(wy — (o — )]

2
I

N (i wy @) = [(g]" (w5 )T~ Fl(wi = O + () — g5 (w3 Go) — - (wi = (o — w)]f

Maximizing each Nash bargain product over its respective wholesale price, and following the

standard procedure, we get:

v_, BE v -9

S o)
B Y [ o & AL I el O CR N 2L
g sty Y 3(+7)

Both wholesale prices are above marginal cost wfj > ¢, they both increase with bargain

OwX . ..
power 822’1 > o, while the unobserved wholesale price increases as products become more

Aw¥ . . Aw®
homogeneous g‘y > o, while the observable wholesale price decreases 7~ < o. Both
. barea . 9%
quantities decrease as bargain power increases g <o [

Proof. Proposition 2.5.2. Based on the analysis and reasoning of the Lemma 13, the equilib-
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rium values for the supplier’s and the retailers’ profits are:

o_@=pre Lo (-fx
4(y +2)*7 2(2+ )
s_ -Ba—y)—yra s 4Be-Bl-y) -y
(4+y(@—(@—=B)y) (4+7B—(G—8)»)
x_ @-pre »  (-f)ut+gy)e
6

2

e T iy
v _ G @B+16y(2+ By(8 + By))ar
32(24—7)2

For a contract to have interim observable terms, at least one member of the bargain must
have incentives to publicly reveal these terms, after the end of the bargains but before the out-
put decision. For a contract to have interim unobservable terms, all members of the bargain
must keep the contract terms secret until the end of the output decision. It can be readily
verified that V@, € (o, 1) the following inequalities hold:

(i) 7% < WJ-X and IT® < TIY thus universal interim unobservability can never be an
equilibrium because both bargain parties have incentives to reveal the contract terms.

(ii) #7© > 7 and [1© > II?, so universal interim observability is an equilibrium be-
cause at least one of the bargain parties (in this case, both) has incentives to reveal the contract

terms. O

Proof. Lemma1s. We assume the same model and market structure, and the same disclosure
regimes as in section 2.3, with the sole exemption of the existence of two dedicated separate
exclusive upstream suppliers.

Universal Interim Observability Regime: The product market competition between the

two retailers (Stage 2 of the game) is characterized by the following equations:

I

mq%}X[m(qzs g9, F7)] = m;}X[(oc —qi—yq—w)qi — F] = q;(g) = ;(oc — w; — yq;)

Following a similar reasoning for R, and solving the system of the two reaction functions we

get: qlo(wl-, wy) = %W, W?(wi, wy, F;) = (75 (w;, wj)]" — F;. Moving to Stage
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1, we model the generalized asymmetric Nash bargain product as follows:
NE (wi, wy, ) = [#0 (wi, wy, F))8[(w; — ©)qf (wi, w)) + Fi)P

Following the standard procedure, we get:

o 20
W = — v ’ qo _
4+ =)y 4+ =7y
Wholesale price is below marginal cost w® < ¢, is independent of bargain power, and
O
decreases as products become more homogeneous: %Ly < o. Quantity is bargain power
. 94°
independent, and decreases as products become more homogeneous: aLy <o.

Universal Interim Unobservability Regime: Maximizing profits over quantity we get:

_ _ 1 _ _ v
max(r(2: 3))] = 47 (wi gj) = (o0 — wi = ), w7 (wi Fi ) = (7 (w5 )" — F

In Stage 1, we model the generalized asymmetric Nash bargain product as follows:
N (wi, wy, By g5) = (78 (wr, Fy q)]' P [(wi — ©)qf (wi; 3j) + FF

Maximizing Nash product over the wholesale price, and following the standard procedure,

we get:

2+ 7y
Wholesale price equals marginal cost, and is independent of the product’s differentiation
factor and the bargain power. Quantity is bargain power independent, and it decreases as
8q$
products become more homogeneous B, <O
Mixed Regime: In the mix regime, we assume that M bargains with R; under interim

unobservability, and with R; under interim observability. Consequently, in stage 2, the two
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retailers maximize different profit functions:

al2 = y) = 2w + ywy
4=

mq?X[’/Ti(qi,q]‘,E)] = qz‘)((wi’ wf) -

- - I ~
max(m;(q;, £ Gi)] = g (0 ) = - (2 = w; = ¥q)

We model the bargains in Stage 1 using the generalized asymmetric Nash bargain product:

N (wiy wy, F) = (5 (wiy ) — F)8[(w; — o) g (wi, wy) + F°

N (wiy wy, Fi; 2) = (47 (w53.30))* — FI'Fl(w; — g (wy; G2) + F)°

Maximizing each Nash bargain product over its respective wholesale price, and following the

standard procedure, we get:

Pl 2 A S S Che L.
, ) T T

WX = ¢ xr_ (4—yl+ty)a
iTe 4(2—»*)

Notice that le < cwhile ij = ¢, and they both are bargain power independent, while

. Ow®
the unobserved wholesale price decreases as products become more homogeneous a; <

o. Both quantities are bargain power independent, and the observed quantity decreases as

Og%
products become more homogeneous g‘y < o. O

Proof. Proposition 2.5.3. Based on the analysis and reasoning of the Lemma 15, the equilib-

rium values for the supplier’s and the retailers’ profits are:

OB )E Lo 2Ba—y)a
’ (4+ =)y

os_ =P s pa

2+9)*’ 2+y)
P et Ol D N S G O [ C ol A Ol D)
Z 8(2—9*) 16(2 — 9*)
x_ Bl—y)ra X _ B4 —y(2+y))a
ST R 6~ )
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For a contract to have interim observable terms, at least one member of the bargain must
have incentives to publicly reveal these terms, after the end of the bargains but before the out-
put decision. For a contract to have interim unobservable terms, all members of the bargain
must keep the contract terms secret until the end of the output decision. It can be readily
verified that V@, € (o, 1) the following inequalities hold:

(i) 7S > 7r]~X and 18 > HjX thus universal interim unobservability is an equilibrium
because both bargain parties have incentives not to reveal the contract terms.

(ii) 70 < #;¥ and T1© < I, so universal interim observability can’t be an equilibrium

because both bargain parties have incentives to move to the mix regime. O
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Vertical arrangements and upstream

mergers

3.1 INTRODUCTION

Recent upstream horizontal mergers puzzled the competition regulators in both sides of the
Adantic. The US-based courier firm UPS attempted to buy the Netherlands—based TNT
in 2013 for a $7 billion deal, but the European regulators thwarted it. A couple of years later,
the same regulators concurred for TNT to merge with the US-based FedEx, UPS’s major

rival, for a $s5 billion deal. On the other hand, United Technologies refused a $90 billion
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merger attempt from the major conglomerate (and rival on the airspace systems) Honeywell
on expectations that the deal would be blocked by the US regulators." These are just some
recent examples of horizontal upstream mergers who attracted a lot of attention from the
antitrust regulators. All of these firms do not trade only with final consumers, but also with
firms that operate in the intermediate stages of the production chain.*

An important aspect of the decision to merge or not is the contract type used in the bar-
gaining process between the vertically related firms. Even though contract types could take
many different forms, vertical structures try to overcome the known market failure problem
by using non-linear contracts.? In the real business world, there exists a variety of different
contract types. Some could be as simple as a linear consumption—based wholesale price, while
other could be quite complicated.* Nevertheless, there is strong evidence that the contract
terms are negotiated between upstream suppliers and downstream retailers (Thanassoulis and
Smith, 2009).

The main consideration of this paper is to address the role of bargaining and contract type
decision in the incentives and the welfare results of the upstream horizontal mergers. In this
aspect, this research is closely related to the paper of Milliou and Petrakis (2007), in which the
authors consider the same research question but for a contract type decision between linear or
two—part tariff contracts. We deprive of their model by allowing firms to decide between two—
part tariff contracts (hereafter 7PT") or partial forward vertical ownership schemes (hereafter

PEVO)S

'In the same spirit, US regulators blocked the 2011 merger between AT&T and T-Mobile, a $39
billion deal, because as they stated it will substantially lessen competition. On the contrary, the same
regulators blocked the 2001 merger between US Airways and United Airlines but allowed the 2013
merger between the former and the American Airlines. Some successful upstream horizontal mergers
are the $86 billion deal between the chemical giants DuPont and Dow Chemicals, or the $150 billion
merger between the pharmaceuticals Pfizer and Allergan.

*Consider the ”last—mile” transportation, in which major courier firms often outsource to local
courier firms the delivery of the parcel from their hub to the final consumers. Also, Honeywell and
United Technologies who supply engines to both the Boeing and the Airbus. Finally, the merged Dow
Chemicals and DuPont supply chemicals to industries.

3Transaction costs, monitoring costs, the commitment problem, the hold—up problem, informa-
tion asymmetry and many more could lead to market failure, leading to social welfare losses.

+Contract types are of great importance because they determine the allocation of risk, effort, and
profits between the counterparties.

SThere are many cases in which global manufacturers supply crucial spare parts, machinery, tech-
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To fulfill our objective, we consider a vertical environment with two upstream manufac-
turers and two downstream retailers that are locked in exclusive relations.® The timing of the
game is briefly as follows. In stage one, the manufacturers decide whether to merge horizon-
tally or not. In stage two, the manufacturers decide the contract type to offer to the retailers.”
If the manufacturers decide to merge, then in stage three the upstream monopolist bargains
simultaneously and separately with both retailers. If, instead, the manufacturers remain sep-
arate, in stage three each manufacturer bargains with his exclusive dedicated retailer. The
two contract types under consideration are the following. On the one hand, the two—part
tariff contracts (TPT), consisting of a consumption dependent wholesale price w; plus a con-
sumption independent fixed fee F;. On the other hand, the partial forward vertical ownership
schemes (PFVO), consisting of a consumption dependent wholesale price w; plus an owner-
ship percentage o < 5; < 1 0ver the downstream firm. In stage four, the retailers compete
over quantities.

On these grounds, an upstream horizontal merger has two effects. First, it changes the
manufacturers’ bargain position by adding a disagreement payoff, and second, it allows for the
internalization of the output externality.8 Furthermore, as we will show later on, these two
contract types, even if they have similar non-linear characteristics, they have very different
effects on both the bargaining outcomes and the upstream merger decision. Even if both
contracts use the w; to maximize joint profits, the distribution of the maximized “pie” is quite
different when we use F; compared to the s;.

Our contribution is three-fold. First, we highlight the significance of contract types for

nology or patents to local retailers under some partial forward vertical ownership schemes, which could
lead to a joint venture structure. Whirlpool and Vestel for the local Turkish washing machines market
and Hewlett-Packard and Tsinghua Holdings for the local Chinese printers market are two of them.

“Exclusive relations are observed in many industries. A sound example could be Apple, which had
an exclusive distribution deal with AT&T for the first generation of the iPhones. Other minor exam-
ples could be petrol stations that deal exclusively with one petroleum supplier, KFC’s and Domino’s
pizza who sells only Pepsi or MacDonald’s who sells only Coca—Cola.

7We treat the contract type as a strategic decision of the upstream firms. In section 3.4.2 we treat
the contract type decision as a strategic decision of the downstream firms, while in section 3.5 we allow
the policymaker to decide which contract type maximizes the social welfare.

$The output externality refers to the situation in which an increase in the wholesale price charged
in one retailer leads to higher output for the other retailer (Milliou and Petrakis, 2007).
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the merger incentives. As in Milliou and Petrakis (2007), under TPT the manufacturers will
not merge horizontally, but as Horn and Wolinsky (1988), under PFVO, the manufacturers
will always decide to merge horizontally. Both outcomes are bargain power independent.
This finding is due to the nature of the two different types of contracts. Under TPT, we con-
sider the direct effect (output externality) of the substitution between w; and F;. In contrast,
under PFVO, we consider not only the direct effect (output externality) of the substitution
between w; and s;, but also to the indirect effect of w; on the firm’s profits. When the manu-
facturers decide to bargain separately, the direct effect of TPT is equal to the sum of the direct
and the indirect effect of PFVO (leading to equal wholesale prices). When the manufacturers
decide to merge, the sum of the direct and indirect effect of PFVO is higher than the direct
effect of TPT (leading to lower wholesale prices under TPT compared to PFVO). For sep-
arate manufacturers, the indirect effect of PFVO compensates the dedicated manufacturer
up to the level of the losses induced by the due to the higher wholesale price (compensates
on par). On the other hand, when the manufacturers merge, the PEVO indirect effect over-
compensates the common manufacturer for the higher wholesale price of PFVO compared to
TPT (compensates above par). On the same grounds, when retailers compete over prices in
the product market, it is always optimal for the upstream manufacturers to merge. This way,
they can better internalize the so—called input externality, which we will explain later on.
Second, we show that the upstream market structure is crucial to the contract type selec-
tion. When the manufacturers refuse to merge, they are indifferent between TPT or PEVO
or any other mix of these two contracts. This is due to the fact that no matter if they use F;
or s5;, they exploit the same amount of the maximized joint profits. In other words, under
separate upstream firms, two—part tariffs are equivalent to partial forward vertical ownership
schemes. On the other hand, when the manufacturers decide to merge, the common manu-
facturer prefers to offer PEVO to both retailers, because in this way he could exploit a bigger
share of the maximized joint profits. The intuition behind this result is in line with the pre-
vious paragraph: under merged manufacturers, the sum of the direct and the indirect effect

of PFVO is higher than the direct effect of TPT, leading to higher upstream profits. PFVO
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is a more efficient commitment device, compared to TPT, allowing the upstream monopo-
list to further exert his bargain power and to squeeze downstream’s profits. Consequently,
under one common upstream, two—part tariffs are not equivalent to partial forward vertical
ownership agreements, with the latter being preferable from the upstream monopolist.

Third, we demonstrate that, under quantity competition in the product market, the con-
tract type decision does not depend on the manufacturer’s bargain power or to product mar-
ket characteristics such as product differentiation. Our findings show that it is based solely
on the upstream market structure. If the upstream manufacturers refuse to merge, then no
matter who decides the contract type (manufacturer, retailer or policymaker), he will be in-
different from choosing between TPT or PFVO or even between offering any mix of them.
On the other hand, if the manufacturers decide to merge, then if it is the common manufac-
turer who decides, he will choose PFVO. If the retailer is let to decide, he will choose TPT.
The latter type of contract should be the policymakers choice as well because it maximizes
social welfare. This finding suggests that the widely adopted assumption in the literature that
the contract types could be exogenously determined, can mislead the market equilibrium and
should not be considered as harmless. On the contrary, when retailers compete over prices,
the common upstream manufacturer finds it more profitable to offer a TPT for intermediate
bargain power, while to offer a PFVO for low bargain power. This is relevant to the indirect
effect of wholesale prices on retailer’s profits, as we will show in a subsequent section.

A paper closely related to ours is that of Milliou and Petrakis (2007). Their paper, in
line to ours, considers both upstream market structures, the bargain between upstream and
downstream firms as well as product market differentiation. We deprive of their model set up
by allowing firms to decide between TPT and PFVO. Thus, one contribution of our paper
is to show that under one common upstream manufacturer, these two types of contracts are
not equivalent and rely on a different set of forces at work. They show that when the vertical
chain uses linear contracts, and for sufficiently close substitutes 9» > 0.703, the upstream
manufacturers have always incentives to merge horizontally. For lower degrees of product

substitutability, the manufacturers have incentives to merge horizontally if and only if 8 <
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B,,(¥). In contrast to their findings, we show that the social welfare is maximized when the
manufacturers merge and use PFVO. In terms of policy implications, this finding suggests that
the regulatory agencies should consider the contract types used before they decide to block an
upstream merger.

This paper is connected to the vertical contracting literature. The core research question
of this literature is the commitment problem that arises when an upstream monopolist deals
with many rival retailers (O’Brien and Shaffer, 1992; Rey and Verge, 2004). Some papers con-
sider the optimal choice of contract, between various contract types, but none has considered
the optimal choice of contracts between PFVO and TPT.? Finally, our paper is also close to
Alipranti et al. (2014) which, in a similar bargain framework, compares price and quantity
competition outcomes. Our paper also contributes to the horizontal mergers in vertically re-
lated markets literature. Except for the aforementioned paper, a seminal work on this strand
of the literature is the paper of Horn and Wolinsky (1988), who show that merger incentives
are always present when the downstream firms compete in the product market.

The rest of the paper is structured as follows. In Section 3.2 we describe the model struc-
ture, the sequence of the events and the bargaining framework. In Section 3.3 we characterize
the equilibrium outcomes and the merger incentives. In Section 3.5 we conduct welfare analy-
sis and some comparative statics. In Section 3.6 we extend our analysis by assuming Bertrand
competition in the product market. Finally, Section 3.7 offers the concluding remarks. The
paper ends with the Appendix, in which all proofs are relegated, and of course the related

References.

3.2 THE MODEL

3.2.1 MARKET STRUCTURE AND DISCLOSURE REGIMES

We consider a two-tier industry, composed of two upstream manufacturers M; and two

downstream retailers R; with i = 1,2. We assume an “1-1” exclusive dedicated relation be-

®Sorensen (1992) considers the optimal choice between linear contracts and PFVO, while Milliou
and Petrakis (2007) considers the optimal choice between linear contracts and TPT.
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tween M; and R;."® Each retailer R, faces the following linear (inverse) demand function:
?i(qi, qj) = o — q; — 'yqj, where p; and g; are R;’s retail price and output respectively, while
o < y < 1shows that products are imperfect substitutes.” Each manufacturer M; produces
a differentiated good, under a constant unit cost o < ¢ < a, while each retailer R; faces no
other cost except the cost of obtaining the input from its respective manufacturer M,. The
latter is: either (a)a per—unit wholesale price w; plus a profit—share percentage o < 5; < 1
when trading is conducted over a partial forward vertical ownership scheme (PFVO), or (b)a
per—unit wholesale price w; plus a fixed fee F; when trading is conducted via a two—part tariff

contract (TPT).

3.2.2 SEQLJENCE OF EVENTS AND BARGAINING FRAMEWORK

We consider a four—stage game with observable actions. The sequence of events is summa-
rized in Figure 3.1. Game timing reflects the idea that the long-run decisions (such as the up-
stream horizontal merger) have considerable effects on the short-run decisions (such as the

output decision). In details, the timing of the game is as follows.

STAGE1 STAGE 2 STAGE 3 STAGE 4

I Il Il |
T 1

Merger Contract type Bargaining Competition

Figure 3.1: Game timing.

Stage 1:  The merger decision stage. The two upstream manufacturers M;, i = 1,2
decide whether to merge horizontally or not. If they decide to merge, they form a single up-
stream monopolist M, supplying both retailers.

Stage 2: Contract type decision stage. Based on the decision made in Stage 1, either the
two separate dedicated exclusive manufacturers M;, i = 1,2 or the single upstream monopo-

list M decide over the preferred contract type, having to choose between (a)a partial forward

°This exclusive relation could emerge from various instances: irreversible R&D investments,
tailor—made specific input manufacturing, exclusive local distribution etc.

"Asin Singh and Vives (1984), we assume a unit mass of identical consumers, each having the same
quadratic utility function #(g;, ¢;) = a(g: +q;) — 3 (¢} + ¢} +2y4:gj). Notice thatalower y € (o, 1)
indicates more differentiated products.
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vertical ownership scheme (w;, 5;) (PFVO), or (b)a two-part tariff contract (w;, F;) (TPT).”
We label the case of both retailers receiving the former type of contract as the Universal PFVO
Case, while we label the case of both retailers receiving the latter type of contract as the Uni-
versal TPT Case. There is also the possibility the manufacturer(s) to decide to trade with
retailers using a combination of these two contracts e.g. using PFVO to trade with R; and
TPT to trade with R;. This case is labeled as the Mixed Case.

Stage 3: Bargainingstage. If thereis no merge in Stage 1, then each manufacturer M;, i =
1, 2 bargains with its respective retailer R;, 7 = 1,2 over the contract decided by the former
in Stage 2. In case of a merger in Stage 1, M bargains simultaneously and separately with both
R: i = 1,2, over the decided contract.® To model the bargaining stage, we use the gener-
alized asymmetric Nash bargaining product (Milliou and Petrakis, 2007). Manufacturer(s)
has bargain power o < # < 1 while each retailer has bargain power 1 — 8. Due to the
multiplicity of beliefs retailers form when they receive an out—of—equilibrium offer, multiple
equilibria could arise. To remedy this situation, we obtain a unique equilibrium by imposing
pairwise proofness on the equilibrium contracts. Pairwise proofness goes hand—in-hand with
passive beliefs.* In the merger case, we also assume that the contract terms of one pair are non-
contingent of any disagreements of the rival pair. This assumption captures nicely the idea
that bargaining parties cannot commit to a permanent and irrevocable breakdown in their

negotiations.”

“In section 3.4.2 we deprive of our model and we examine the case in which it is the retailers who
decide the contract type in Stage 2.

BThe simultaneous and separate bargains are standard in situations with multilateral contracting
(Horn and Wolinsky, 1988; Milliou and Petrakis, 2007; Rey and Verge, 2004). It highlights the incen-
tive each bargaining pair has to behave opportunistically. The rationale behind this assumption could
be that the manufacturer has two representatives, each negotiating at the same time with a different
retailer.

"“Passive beliefs and pairwise proofness go hand in hand and are appropriate when we perceive
the generalized asymmetric Nash bargaining solution as the limit equilibrium of alternating offers—
counter—offers of a bargaining game (Binmore et al., 1986). In that case, passive beliefs state that R;
will handle any out—of-equilibrium offer from M asa ”tremble”, uncorrelated with any offer from M
to R;. R;believes that under any offer received from M, the pair (M, R;) has reached an equilibrium
outcome. This solution conceptis used widely in the relevant literature. Note that different beliefs (e.g.
wary beliefs) lead to other equilibrium outcomes, but in some cases are intractable (Hart and Tirole,
1990; McAfee and Schwartz, 1994).

Non-contingency states thatitis common knowledge that any breakdown in the negotiations be-
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Stage 4: Market competition stage. The two rival downstream retailers compete a la
Cournot in the product market. To solve this dynamic multi—stage game we evoke the Nash—
in—Nash solution concept: the Cournot-Nash equilibrium (the non—cooperative solution of
stage 2) of the asymmetric generalized Nash bargaining solution (the cooperative solution of
stage 1) (Rey and Verge, 2017; Collard-Wexler et al., 2017). We also assume that the negotiated
outcome of a bargaining pair is non—contingent on whether the rival pair has reached or not
an agreement. In other words, we impose the negotiated agreement between (R;, M) to be
immune to a bilateral deviation of the rival’s agreement.

Throughout the rest of the paper, we will make the following atssumption:16

Assumption1. 8 > lZ%(')/) = m

This Assumption is a sufficient and necessary condition to avoid negative profits for the
upstream supplier, something that could lead to the non—-existence of pairwise proof equilib-
ria. If for a given level of product horizontal differentiation v, the upstream’s bargain power
is lower than (), then the supplier is subject to opportunism, being unable to subsidy his
low wholesale prices via the fixed fee and thus endure negative profits, something that would
violate the individual rationality condition.

Our two—characters notational convention is as follows. The first superscript denotes
the Stage 1 decision of the manufacturers to merge M or to remain separate S. The second
superscript denotes the Stage 2 decision made by the manufacturer(s) to offer a PFVO scheme
P, or a TPT contract 7. The special case of the manufacturer(s) offering a combination of
contract types to the retailers (the mixed case), has the superscript X'. As we will move to the

Extensions, we will adopt an explicitly stated slightly modified notation.

tween (R;, M) is non-permanent and non-irrevocable (Horn and Wolinsky, 1988). In other words,
in case of a breakdown in the bargain of (R;, M), then (R;, M) will not renegotiate their contract
terms (Milliou and Petrakis, 2007).

1*Notice that 8(y) is increasing with , is concave—up, B(0) = oand B(1) = 1.
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3.3 EQUILIBRIUM ANALYSIS

3.3.1 DOWNSTREAM COMPETITION STAGE

In Stage 4, independently of whether the manufacturers have merged or not as well as in-
dependently of the contract types offered by the manufacturer(s) to the retailers,”” each R,

chooses its quantity g;, taking rival g; as given, in order to maximize its g7oss profits:"
q Y 9i> g g; as given, grossp

IanilX wi(qi, q;) = (o — gi — yq)qi — wig; (3.1)

This gives rise to the following reaction functions:

I
Ri(qja w;) = ;(06 —w; — 74]') (3-2)

A decrease in the wholesale price w; or in products’ homogeneity y shifts the reaction
function upwards and turns R; into a more aggressive downstream competitor. Solving the
system of the reaction functions, we get equilibrium quantities and profits for a given level of

wholesale prices:

a2 —y) —2w; + yw;
4=

4? (wi ) wj) =
i (wi, wy) = |g; (wi, wy)|* (3.4)
In stage 3, the manufacturer(s) and the retailers bargain over their contract terms. The

bargaining game is different in the case of a merger, compared to the case of no merger, so we

analyze these two cases separately.

“Notice that: g; = argmax|n;(q;,¢;)] = argmax(w,(g;q) — F] = argmax[(1 —
gi g g
55) Wi(%‘» %)]
For what follows, 7; are the R,s gross profits, ; are the R;s net profits, while IT; are the M’
net profits. In case of merger, the upstream monopolist has net profits equal to IT.
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3.3.2 SEPARATE MANUFACTURERS

In this case, each retailer R; trades with a dedicated exclusive manufacturer M, forming two
vertical chains in the industry: (R;, M;) and (R;, M;). Having in mind the two different
contract types, there are four possible third—stage sub—games to consider: (a)universal TPT:
both vertical chains trade over two—part tariff contracts (w;, F;), (b)universal PFVO: both
vertical chains trade over partial forward vertical ownership schemes (w;, 5;), and a double case
(due to the ex—ante symmetry of the firms) (c) & (d)mixed case: one vertical chain bargains
over a TPT contract while the other vertical chain bargains over a PFVO scheme. Given that
the analysis of the sub—game (a) is similar to the analysis found in Milliou and Petrakis (2007),
and the analysis of the sub—game (b) is similar to the analysis found in Sorensen (1992, we will

analyze here only the mixed case, while the other two cases are summarized in the Appendix.

MIXED CASE

Without any loss of generality, we assume that the vertical chain (M;, R;) bargains over a
two—part tariff contract (w;, F;) consisting of a per—unit wholesale price w; and a consumption—
independent fixed fee F;, while the other vertical chain (M}, R;) bargains over a partial for-
ward vertical ownership scheme (wy, 5;) consisting of a per—unit wholesale price wjand a profit
share percentage o < 5 <1ln both cases, the contracts are offered by the manufacturers to
the respective retailers based on their profit maximization process.

In particular, the vertical chain (M, R;), taking as given the equilibrium outcome of
the other vertical chain, chooses (w;, ;) in order to maximize the following generalized asym-
metric Nash product:

max [(W?(wi, w;) — Fi)l_ﬁ((wi — 0)q; (wi, wj) + Fi)ﬂ (35)

w;, F

At the same time, the vertical chain (M}, R;), taking as given the equilibrium outcome

of the first vertical chain, chooses (wy, §;) in order to maximize the following generalized asym-
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metric Nash product:

max [((1 — 51-)7r}k(wi, wj))lf‘g((w )q] (wi, wj) + 5 w, w]))ﬂ} (3.6)

Wyl

Solving the system of Eq.3.5 and Eq.3.6, we obtain the equilibrium wholesale prices, fixed

fee and profit share in the mixed case:

B S sx _ 208+ (- 0)y)a
l 4- (zjy)y i (4—(2— 7))
ey T

Where: & = a — ¢, with o < a < a. Interestingly, even though the two vertical chains

use two different instruments (a fixed fee F; versus a percentage of profits s;), they get the same

wholesale prices wSX J‘-SX , which in turn gives the same equilibrium quantities and retail
prices:
SX _ Sx 20 SX _ Sx 2(y +1)a
qi = q = _—, pl p = - —
/ 4—(2—9)y 4—(2—y)y

Furthermore, notice that the two instruments (fixed fee and profit share) extract the same
amount of downstream profits: 2% = :]S X W}SX 2 A manufacturer with absolute bargain
power 8 = 1 will leave the retailer with zero profits since 5| =1 = 1, while a manufacturer
with no bargain power 8 = o has to rely on product differentiation to extract some economic
rents from his respective retailer since s;[p—, = ;7*. For the sake of simplicity, and due to

symmetry, we drop the subscripts. The following Lemma summarizes.

Lemma 18. Under Cournot competition downstream, dedicated suppliers and mixed contract

types:

X

é 6; 87r
o . , L . Cars® L gx 057 SX
The derivation of this equality with respect to w; gives us: o = 7 + 5 8wi .
8 SXx O SX
Notice that 8 constitutes the PFVO’s direct effect of w; on F;’s profits, while 8 constitutes the
PFVO’s indirect effect of w; on F’s profits. These two effects are equal to the TPT’s direct effect of w;

on F;’s profits.
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SX<C,

1. Wholesale price is below marginal cost w decreases as products become more

SX
homogeneous =5 Su” g, < o and is bargain power independent.

2. Quantity and retail price are bargain power indepmdem and they both decrease as

8
products become more bomogeneom <o mzd < o.

3. Both the ﬁxed fee and. the profit share are increasing as bargain power increases agz >

o and ® ﬂ > o, but they show a different behavior over the products differentiation:

profit share always increases as products become more bomogeneow > o, while for

the fixed fee this is valid only in a specific area of the (8, ) plane

8 = y(4t7*)
crit 4+

>o<:>£<

The vertical chain will choose a bargaining power independent wholesale price to maxi-
mize the joint profits, and then it will distribute the maximized “pie”based on the bargaining
power of each member of the vertical chain. In any case, the bargaining power will not affect
prices or output, and consequently the fierce of the downstream competition. Product dif-
ferentiation could severely affect the transference of economic rents between the members of
the vertical chain, and could also affect the downstream competition: aggregate output and

retail prices are lowest when products are perfect substitutes.

3.3.3 MERGED MANUFACTURERS

We will now turn to the analysis of the case in which the two manufacturers have been merged,
forming one common upstream monopolist, supplying both retailers. Asin the previous case,
we consider four possible third—stage sub—games. The analysis of the sub—game (a) is similar
to the analysis found in Milliou and Petrakis (2007), and the analysis of the sub—game (b) is
similar to the analysis found in Sorensen (1992), so we will analyze here only the mixed case,

while the other two cases are summarized in the Appendix.

MIXED CASE

Without any loss of generality, we assume that the common manufacturer M offers to R;

a two—part tariff contract (w;, F;), and at the same time, M offers to R; a partial forward
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vertical ownership scheme (wj, 5). The two generalized asymmetric Nash bargain products
are:

max [(Wf(wl-, w;) — E-)I_‘2 (ﬁ(wl-, w;) + F; + :ﬂr}‘(w,-, w;) — D;-Mx(wj,sj))ﬂ (3.7)

wi7Fi

max [((1 — ) (i, w)) (L (ws, ) + Fs + s (i, w) — DM (wy, F))° ] (3.8)

wj»si

where IT(w;, w;) = Y7 [(wi—c)g; (w;, w;)]. The upstream monopolist has an “outside
option”: if an agreement with one retailer is not reached, the common manufacturer will have
the profits from selling a monopoly quantity to the other:
MX
D;

(wj, 5) = (wy — ©)q/"" (wy) + 57" (wy)

DM (w;, ) = (w; — 0)g"" (w;) + F;

where: 7" (w;) = (e — w;) and 77" (w;) = [q/"""(w;)]* is the expected output
and gross profits of a monopolist retailer facing wholesale price w;. This disagreement pay-
off is familiar to the related literature (Milliou and Petrakis, 2007), and it reflects the non—

. . , . " - . .
contingency assumption we’ve made: the breakdown in one pair’s negotiations will not trig-

ger renegotiations to the other pair. Solving the system of Eq.3.7 and Eq.3.8, we get the equi-

librium values of this stage:

Mx_ VB =y)a—9) —20—y)y)a

: 2(2 — p?)?
px _ =) F )y + (1) +88)(4 — Bl — )y — 2+ y)y)a
: 28(2 — 9?)4
x_ =94 —Be—9)y—(+y))a

7' = 42— )
Mx_ 4=V Be—)e—9) — (4 —y)y)a

/ ) 4(2 —92)
=R Mg -y

The following Lemma summarizes.
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Lemma 19. Under Cournot competition downstream, a common supplier and mixed contract
ppes:

1. For the first retailer, offered the two—part tariff contract, the following hold.

(a) Wholesale price is below marginal cost wM* < ¢ iff @ < @ ay) = ny - zfy“

.. . . uwMX
and. it increases with bargain power —57— > o.
. o . . IgM¥
(b) Quantity decrease and retail price increase with bargain power og <o and
apM¥ . dgM¥
o5 > © Quantity decreases as products become more homogeneous 5, <
o.
. . ) OFMX
(c) The fixed fee increases with bargain power =5 g > o

2. For the second retailer, offered the partial forward vertical ownership scheme, the fol-
lowing hold.

(a) Wholesale price is always below marginal cost ijX < ¢, and it increases with

AuwMX
bargain power éT > o.

(b) Quantity is bargain power independent, while it increases as product become more
MX

g
homogeneous qfay > o iff y > 0.58s7. Retail price increases with bargain

opM¥
power Jé’ﬁ > o.

IsMx
(c) The profit share increases with bargain power gip’ > 0 and as products become
osMx
J
more homogeneons —g— > o.

The wholesale price of the PFVO retailer is below the wholesale price of the TPT retailer:
wMX > ugMX . Interestingly, and in contrast with the previous case, the wholesale price
is bargain power dependent on both retailers. A common manufacturer with higher bar-
gain power can effectively soften competition by increasing wholesale prices. This, in turn,
will increase retail prices and will prevent retailers from entering into a price war. Aggregate
quantity will be partially affected, because only g% will decrease, because qJMX is bargain

power independent. Notice that under a common manufacturer, the following inequality
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hold: FMY < sMX 7MY The intuition behind this finding is very surprising: the com-
mon manufacturer could extract more economic rents from the retailer using the profit share

instead of the fixed fee.

3.4 MERGER INCENTIVES

In this section, we will state the stage 2 and stage 1 equilibria when either the supplier(s) or the
retailers decide the contract types. We’re doing so to better highlight the forces at work when
we endogenize the contract choice. In section 3.4.1 we will follow our initial model setup of
section 3.2, and in stage 2 we will allow the supplier(s) to choose the contract type to offer to
the retailers. In stage 1, the suppliers will choose whether to merge and form an upstream mo-
nopolist or not. On the contrary, in section 3.4.2 we will deprive of our previously mentioned
model setup, and in stage 2 we will allow the retailers to choose which contract type to offer

to the supplier(s).

3.4.1 THE SUPPLIER(S) DECIDE THE CONTRACTS

In this section, we follow our main model and we assume that in stage 2 it is the supplier(s)
who decide the contract type. Following stage 1, the stage 2 decision could be made from
either one upstream monopolist or two separate suppliers. We will examine each merger case

separately. The following lemma summarizes the latter case.

Lemma20. When the separate upstream firms decide the contract type, all three contract types

(PFVO, TPT and Mixed) are equilibria.

The economic intuition behind this lemma is as follows. The separate suppliers achieve
the same amount of profits with all three contract types, thus they have no incentives to devi-
ate from either contract type. This occurs because the forces at work are exactly the same in
all three cases: the vertical chain uses the wholesale price to maximize its joint profits and then
uses either the fixed fee or the profit share to distribute the maximized joint profits between

the vertical chain members, according to their bargain power. Notice that: FSk = SkpSkgo,
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allk € {T,P, X}. This result makes all three contract types possible equilibria. But, this is
not the case when the upstream suppliers decide to merge. The following lemma summarizes

the case of the upstream monopolist.

Lemma 21. An upstream monopolist who decides the contract type, prefers a universal partial

Sforward vertical ownership scheme.

As we have previously shown, the use of partial forward vertical ownership eases the com-
mitment problem and allows for lower wholesale prices and higher subsidy through the profit
share.*® A major difference in the forces at work is the following: the upstream monopolist
gets a consumption—dependent profit share, and not a consumption-independent fixed fee,
so it has incentives to commit to lower wholesale prices in order to increase retailers” output
and through it his own profit shares. Furthermore, in the case of mixed contracts, the up-
stream monopolist exploits the retailer with the two—part tariff contract and sets a higher
wholesale price compared to the retailer with the partial forward vertical ownership scheme,
in order to protect his own profit share and indirectly subsidize from the latter for the low
wholesale prices given to the former. The following proposition states the stage 1 merger de-

cision when the supplier(s) decide the contract type.

Proposition 3.4.1. The upstream suppliers prefer to merge and offer a universal partial forward

vertical ownership scheme.

According to proposition 3.4.1, if the suppliers are let to decide their merger status as
well as the contract types to offer to the retailers, they will merge and offer a universal par-
tial forward vertical ownership. This is in line with the relevant literature (e.g. Horn and
Wolinsky (1988)), which states that in the presence of product market competition, an up-
stream merger is always profitable. As we show in the relevant proof in the Appendix, this
result holds under any bargain distribution o < @ < 1and any product differentiation

o < y < 1 The intuition behind this proposition comes mainly from the fact that an

*°Partial forward vertical ownership acts somewhat like a commitment device because it allows the
upstream monopolist to extract more economic rents from the downstream retailers with the same
bargain power, compared to linear and non-linear contracting.
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upstream monopolist offering a universal PFVO scheme could achieve the highest wholesale

price wMP > SP = ST > wMT

and thus effectively softening downstream competition,
leading to a higher industry surplus in the merger case. This proposition, and the discussion
thereafter, reveals that the contract types can have significant implications for the equilibrium

industry structure.

3.4.2 THE RETAILERS DECIDE THE CONTRACTS

In this section, we will depart from our model and we will examine the case in which during

Stage 2 the downstream retailers decide the contract types.

Lemma 22. When the retailers decide the contract type and face separate upstream suppliers,

all three contract types (PFVO, TPT, and Mixed) are equilibria.

The economic intuition behind this result is the same as in Lemma 20. Since F°% =
SExSkforallk € {T, P, X'}, the retailers are indifferent between the choice of any contract
type. All three contract types maximize the joint profits of the vertical chain the same way, and
then they distribute them to the bargain parties according to their respective bargain power.

The following lemma summarizes the case of an upstream monopolist.

Lemma 23. When the retailers decide the contract type and face an upstream monopolist, they

prefer two—part tariff contracts.

This result is the opposite of the result when the upstream monopolist decides the con-
tract type. First, the mixed contract leads to a profit distribution between the two universal
cases, so there are always incentives, no matter who decides, to deviate from this type of con-
tract. Second, the existence of an ownership percentage works as a commitment device, allow-
ing him to ease the downstream competition through higher wholesale prices w'% > wM7T
and thus lower output qMP < qMT. This leads to higher profit extraction from the up-
stream monopolist to both retailers. Consequently, if the retailers are let to decide the con-

tract type, they would choose two—part tariffs to shift their reaction functions outwards. The
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following proposition states the stage 1 merger decision when the retailers decide the contract

type.

Proposition 3.4.2. If the retailers choose contract types, then the upstream suppliers will not to

merge.

The result of this Proposition is in contrast to the findings of Horn and Wolinsky (1988),
who state that upstream merger incentives are always present when downstream firms com-
pete. The proposition is in line with Milliou and Petrakis (2007) who end up in a similar
finding. The economic intuition behind this result is as follows. The merger creates a neg-

ative impact on the wholesale prices T > wMT

, something that leads to a more fierce
downstream competition, and thus to smaller industry profits. Furthermore, the existence of
the outside option worsens the situation for the merged entity since the fixed fee might not be

high enough to subsidize both the disagreement payoft and a wholesale price below marginal

cost.

3.5  WELFARE ANALYSIS

In this section, we will perform a welfare analysis, and we will discuss briefly the policy—
maker’s incentives to encourage (or not) a certain type of contract over the other. Social wel-

fare SIW is defined as the sum of the consumer surplus and firms’ profits:

SW = CS—I—i:frmLH

=1

where CS = 1(g; + q; + 2y4:q;) is the consumers’ surplus™, while 7 are the downstream
net profits, and IT = > 7 TT; under separate manufacturers. Substituting the relevant ex-
pressions into CS and SI¥, and after some simple algebraic manipulations, we obtain the

following proposition. In a sense, the following proposition states the equilibrium when a

*Following Singh and Vives (1984), we obtain the consumer’s surplus by substituting the inverse

demand p; = 4 — g; — yg; into the expression: #(g;, g;) — pigi — piq;-
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policymakers enforces both the contract type and the merger status, based solely on the max-

imization of the social welfare.

Proposition 3.5.1. 1. The highest social welfare (as well as consumer surplus) is attained
under merged upstream manufacturers and universal TPT contracts: SWMT > Sk
and CSMT > CSM \ € {M, S} and k € {P, X}.

2. SWST = SWSX = SWSP and CSST = CSS¥ = ¢SSP,
3. SWMP < syMX < sIMT and CSMP < CSMY < CsMT,

4. SWMk < sk syMT s SST and cSME < sk, csMT > ¢sST
while k € {P, X}.

The proof of this Proposition is in the Appendix. Proposition 3.5.1 informs us that the
highest social welfare, as well as the highest consumer surplus, is when the upstream manu-
facturers decide to merge and offer two—part tariff contracts to both downstream retailers.
This is mainly driven by the fact that under one common upstream manufacturer and two-
part tariffs for both retailers, wholesale price is minimum. The common manufacturer can
effectively subsidize both retailers with a very low wholesale price, which in turn increases out-
put and lowers retail prices. This competition softening strategy on behalf of the common
upstream, who treats product market competition as intra—brand. Notice that this is not the
case under partial forward vertical ownership schemes, because a wholesale price reduction on
behalf of the common manufacturer will lead to lower profit shares and thus lower upstream
net profits.

In terms of policy implication, the welfare analysis shows that a horizontal upstream
merger is not always bad in terms of social welfare and consumer surplus, aslong as the merged
entity has no claims in the downstream profits. Furthermore, it points out that is erroneous
to treat two—part tariff contracts and partial forward vertical ownership the same way. the
former has no effect on the equilibrium output and prices, while the latter could distort both
of them significantly. One might wonder, if, in section 3.4, we allowed the retailers to choose
contract type, what would happen if a policymaker could choose the contract type that max-

imizes the social welfare. The following proposition summarizes.
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Proposition 3.5.2. If a policymaker could enforce a contract type, then this should be: (i)a
universal TPT; if the suppliers merge or (ii)be should be indifferent between all three contracts

if the suppliers remain separate.

The proof of this proposition can be found in the Appendix. The economic intuition
behind this result is as follows. If the suppliers decide to remain separate, then social welfare
is the same no matter what contract type the vertical chains use. This is because both the
equilibrium output ¢57 = 4% = 45 and retail prices p°7 = p5¥ = pF are equal. On
the other hand, if the suppliers decide to merge, then under a universal PFVO the upstream
monopolist could manipulate better the downstream competition leading to lower equilib-
rium output and higher retail prices, something that harms the social welfare and the industry
profits. Thus, a policymaker aligns his interests with the downstream retailers and decides to
enforce a universal TPT contract. The mixed case lies between the two universal cases, leading

all market participants to deviate from it.

3.6 BERTRAND COMPETITION IN THE PRODUCT MARKET

In the aforementioned basic model, firms compete in quantities. This is because the Cournot
type competition is a better approximation of the wholesale market (Arya and Mittendorf,
2011). However, in this extension, we will consider how price competition could swift (or not)
the incentives of the upstream manufacturers to merge, as well as their incentives to decide
the optimal contract type. Throughout the rest of this section, we will make the following

assumption:**

Assumption2. 8> B(y) = s—y((ltyy))(gj(yz)zy)f)

This Assumption is a sufficient and necessary condition to avoid negative profits for the
common upstream manufacturer under price competition in the product market. Having
that in mind we must exclude the area of the (y, 8) plane which constitutes of high 9’s and

low @s. In this way, we avoid any unwanted non—existence of pairwise proof equilibria due to

*>Notice that 8(y) is increasing with ¥, is concave—up, while 8(0) = o and 8(1) = 1.
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the negative manufacturer’s profits. The following lemma summarizes the equilibrium values

per merger state and per contract type.

Lemma24. (A)Under Bertrand competition and dedicated manufacturers, the following equi-

librium values hold.

(i)Under Universal TPT contracts,

5T _ . (1=y)ya 8ST (2 —9")a
49ty T (t+9)(4—y2+y)
st _ =72 =) —9*)a
(1+9)(4—y2+9))>

(ii)Under Universal PFV O schemes,

esp_,_ _1=y)ya 8SP _ (—y"a gsp _ By

Y 4—y2+y) 1+y)4—ye+y)’ 22—y

(iii)Under Mixed schemes,

X ps¥ _ Um)ya s esx (2— )&
: / 4—ylaty) 7 / (1+9)(4—9>2+9))
psx _ -y sy (1-7)2—y)(B—y)a

2=y (1+9)(4—yl2+9))>

(B)Under Bertrand competition and one common manufacturer, the following equilibrium
values bold.

(i)Under Universal TPT contracts,

MT _ oy 1as emr _ (2 y)a

o e 4(1+7)

pmr _ )B4 -2y =P + o) -y +9%))a
3201+ %)
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(ii)Under Universal PFV O schemes,

o _ VB — v == 9)y) +yla—yB -G —y)y))a
40=9)Be =Y+ )y +9y2 =y +4)
FMP B—yl4—7Be=G=2)7r) - G—¥)ie—1v))a
41—=9)4+ 82—+ )y +9¥ —9*)
omp _ 2Bty =y —ay) — 22— 1-9)y)
8—y(4+y(G—9)2—%) —L2—(G—»)7)

(iii)Under Mixed schemes, the equilibrinm values are too complex to be stated here

In contrast to the Cournot competition, the wholesale prices under universal TPT and
universal PFVO are above the marginal cost ¢ > o. This is due to the upward sloping reac-
tion functions in Bertrand style competition. The intuition behind this result s the following.
When F; reduces his retail price p;, it is in the best interest of rival F; to reduce p; as well. Given
the fact that wholesale and retail prices are positive correlated % > o, this could extinguish
the manufacturer’s profits. To avoid this, the manufacturer has to restrict downstream com-
petition by agreeing on a wholesale price above the marginal cost. This has an impact on the
quantities sold. Wholesale prices, except the BMP case, are bargain power independent be-
cause they are used to maximize joint profits (O’Brien and Shafter, 1992). In the BMP case,
it seems that the vertical chains are unable to maximize joint profits and for this reason, the
common upstream is willing to exert his bargain power over the determination of the whole-
sale price in order to increase the exploitation of the downstream profits. Under separate
upstream manufacturers, wholesale price always increase as product become more homoge-

neous a’gﬁ;k > o, k € {T, P, M}. Furthermore, notice that w*M” > ¢ < 8 > 8,(y),

which is inside the permissible area of the Assumption 1.># Finally, o < s*M7 < 1forall 8,y
within the area marked in the Assumption 1. Unfortunately, the equilibrium values of the
mixed case under one common upstream manufacturer are too long to state here. The fol-

lowing Proposition summarizes the equilibrium contracts and merger status under Bertrand

»The equilibrium values of the mixed case under Bertrand competition and one common up-
stream manufacturer are available upon request.

#8,(y) =1+ % — 5 while Vg, y € (0,1) : B, (%) > B(y).
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competition in the product market.

Proposition 3.6.1. (A)Under Bertrand competition in the product market and two dedicated
upstream manufacturers, firms are indifferent between Universal PFV O, Universal TPT; and
Mixed contracts.

(B)Under one common upstream manufacturer, the Universal TPT is the contract equi-
librium for low bargain power and intermediate product differentiation B(y) < B < B(y)
(Area I of Figure 3.2), while the Universal PFV O is the contract equilibrium for low product

differentiation 3 > B.,(7y) (Area II of Figure 3.2).

0.8 - -
0.6 | s
Q. 11
> 8 |
I
8.(7) X

Figure 3.2: Equilibria under Bertrand competition.

Proposition 3.6.1 states that under endogenous contracts, and under dedicated suppliers,
all contracts have the same equilibrium values in prices, quantities, and profits for all market
participants. The intuition behind this result is the same as in the Cournot case explained
above. When the upstream market is not monopolized by a single manufacturer, there is an
equivalence between PFVO and TPT contracts. On the contrary, when both retailers trade
with one single common upstream manufacturer, both the Universal TPT and the Univer-
sal PEVO could be optimal, but for a different distribution of the bargaining power and the

product differentiation. Clearly, as the bargaining power increases, the upstream monopo-
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list could extract more economic rents from the downstream market through PFVO schemes
compared to the TPT contracts. This is due to the existence of the indirect effect of the whole-
sale price on retailers’ profits, a unique aspect of the PFVO schemes which is absent from the
TPT contracts.

Using the social welfare formula and analysis stated in section 3.5, and after some alge-
braic manipulations, it is easy to show that: V8, € (o0,1) : SWEST = SWESY = gppBSP
and CSEST = (CSBSX — CSESP . On the other hand, and under the restriction of the As-
sumption 2, the following inequality holds: SWEMT < SWEMP « B < B,(). This
shows that if the policy maker could exogenously enforce a contract type, he should consider
greatly the manufacturer’s bargain power as well as the product differentiation. It seems that
for intermediate 8’s and 7 s the socially optimal contract type is the Universal PFVO, while for
low 9’s but high 8’s the socially optimal contract is the Universal TPT. The same reasoning
applies if we allow the retailers to choose contract types. It seems that no matter what the com-
petition mode is, the downstream firms share the same incentives with the policy maker and
in contrast to the upstream firm(s). The following proposition states the Stage 1 equilibria

(manufacturers’ merger decision) under Bertrand competition in the product market.

Proposition 3.6.2. Under Bertrand competition in the product market, the manufacturers will

always decide ro merge.

Proposition 3.6.2 states that, under the restrictions of the Assumption 2, the upstream
manufacturers will decide to merge in both Areas I and II. The intuition behind this result is
the following. Due to the exclusion of Area X, in which the common manufacturer suffers
from negative profits, bargain power is either medium (Area I) or low (Area II). In these two
Areas, the separate manufacturers suffer from low input subsidization, which leads them to
merge. Interestingly, and under the restriction of the Assumption 2, under one common up-
stream manufacturer, the mixed case is never an equilibrium because F has always incentives

to deviate. The use of PFVO between F; and M

2 — 22—y —y)
SABZ('}/) =1- 4_;,_-}/42/.}/3_')/2.}/'
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3.7 CONCLUSIONS

Upstream horizontal mergers draw a lot of attention from the regulatory agencies for many
reasons. It is not only the impact on the final consumers and their welfare but also we have to
consider the impact on the profitability and employment of the firms supplied by the merged
entity. Even if downstream horizontal mergers are widely believed as socially unattractive, the
same does not hold for the upstream mergers.

In our paper, we continue some previous attempts to endogenize the contract type de-
cision and to link it with the upstream merger status (Milliou and Petrakis, 2007). We allow
the upstream firms to endogenize the decision to merge and to offer either two—part tariff
contracts or partial forward vertical ownership schemes to their downstream retailers, either
under quantity of price competition in the product market. In line with Horn and Wolin-
sky (1988), we show that manufacturers will always decide to merge horizontally. Under
Cournot competition in the product market, the common upstream finds optimal to offer
PFVO schemes to both retailers. Under Bertrand competition, the same scheme is offered
only for a very specific range of bargain power and product differentiation. For the last type
of competition mode, and for a different range of 8’ and s, it is possible for the common
upstream monopolist to ofter TPT to both retailers as well. In any case, and in contrast to
Milliou and Petrakis (2007), merger incentives do not depend on either the bargaining power
nor the product differentiation.

Regarding the welfare implications of our research, we should note that, under down-
stream Cournot competition, the maximum social welfare is attained for merged upstream
manufacturers offering two—part tariff contracts to both retailers. Under downstream Bertrand
competition, the maximum welfare is attained, again, for merged upstream firms but the so-
cially optimal contract depends heavily on the bargain power distribution. In any case, the
mixed regime (in which firms offered different types of contracts) is never an equilibrium,
neither for the upstream firms nor for the policymaker. If we allow the downstream firms to

decide the contract type, they mimic the decision of the policymaker, a result with obvious
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policy—implications. The following Table summarizes.

CoURNOT COMPETITION

BERTRAND COMPETITION

Common M | Dedicated A4; Common M Dedicated A4;

UPSsTREAM FIRMS DECIDE THE CONTRACTS

PFVO X X 8> 8,y X

TPT X Bly) < B < B,(y) X

DowNsTREAM FIRMS DECIDE THE CONTRACTS

PFVO X Bly) < B <By) X

TPT X X B> 8,y X
PorLicy-MAKERS DECIDE THE CONTRACTS

PEVO X Bly) <B<B,(y) X

TPT X X B> B,y X

Table 3.1: Equilibria of contract type decision.

Our findings lead to a number of testable implications. First, the use of two—part tariffs
and partial forward vertical ownership schemes in sectors with dedicated upstream suppliers
should be equal. This should remain the same no matter if the downstream firms compete
in prices or quantities. On the contrary, in economic sectors with Cournot competition and

upstream monopolists, the latter schemes should prevail in using the former type of contract.

This situation should be bargain power dependent when firms compete in prices.
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3.8 APPENDIX

3.8.1 UNIVERSAL TPT

A. SEPARATE MANUFACTURERS

Both separate manufacturers offer two—part tariff contracts to their respective retailers. Taken
as given the outcome of the simultaneously-run negotiations over the same type of contract
of the rival pair, vertical chain (M, R;) chooses (w;, F;) in order to maximize the following
generalized asymmetric Nash bargain product:

max (] (wi, ) — ) ((wr = i (wr, ) + )]

Solving the first—order conditions (Milliou and Petrakis, 2007), and invoking the equi-

librium symmetry (thus we drop the subscripts), we get:

ST Yt qST:L

4= @—9)y 4= @29y
sT_,_ 2itya 7 _ 208+ (—g)y)a
L P 19 Fg (4= (@—9))

Wholesale price is below marginal cost, is bargain power independent, and it decreases as
products become more homogeneous. Quantity and retail price are bargain power indepen-
dent, and they both decrease as products become more homogeneous. Fixed fee increases

Y S

with bargain power, and decreases as products become more homogeneous if and only if

— 2raty?)
B > Bcrit - y4+73 ’

B. MERGED MANUFACTURERS

A common upstream manufacturer offers the same two—part tariff contract to both retail-
ers. The two bargains take place simultaneously and separately, and the common upstream
manufacturer has a non-contingent positive outside option. Following the standard proce-

dure, bargain pair (M, R;) chooses (w;,s;) in order to maximize the following generalized
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asymmetric Nash bargain product:

2

e [ s 0) = 5)' (Sl = g ) + ] = (o= 07" (w) = )]

i=1

Solving the first—order conditions (Milliou and Petrakis, 2007), and invoking the equi-

librium symmetry, we get:

MT v M = -y
2(2—9?) 2(2 — )
MT =y e-yatya  ur_ G-y —2) R+ (- f)y)a
7'(2 - 72) 8(2 —9?)?

Notice that the wholesale price is below marginal cost and also below the wholesale price
under separate manufacturers V3,9 € (o,1) : wMT < wST < ¢ Furthermore, whole-
sale price is bargain power independent, and it decreases as products become more homo-
geneous. On the other hand, compared to the case of separate manufacturers, quantity is
higher while retail price is lower V8,9 € (0,1) : gM7 > 457 and pM7 < p°7. Both are
bargain power independent, and decrease as products become more homogeneous. A com-

mon manufacturer is able to extract a higher fixed fee compared to a dedicated manufacturer

Vg, y € (o,1) : FMT > FST  Finally, fixed fee increases with bargain power.

3.8.2  UNIVERsAL PFVO

A. SEPARATE MANUFACTURERS

Both separate manufacturers offer partial forward vertical ownership schemes to their respec-
tive retailers. Taken as given the outcome of the simultaneously—run negotiations over the
same type of contract of the rival pair, vertical chain (M, R;) chooses (w;, s;) in order to
maximize the following generalized asymmetric Nash bargain product:

‘]

max [((1 — 5) 77 (wr, 7)) ™ ((wr — g7 (w5, wy) + 57 (w3, wy))

WiySi
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Solving the first—order conditions (Sorensen, 1992), and invoking the equilibrium sym-

metry, we get:

SP 7/25‘ SP 20
w =c- — =
4—(@2—y)y 7 4—(@2—y)y
SP 2(1+y)a SP 1 >
=t ST =B84+ -(1—-B)y
P 4—(2—y)y g8

Notice that when the manufacturers are separate, the equilibrium values of the univer-
sal TPT are the same as the equilibrium values of the universal PFVO. Furthermore, the fol-
lowing equality holds: T = $SPzSP The equivalence between TPT and PFVO under

separate manufacturers is obvious.

B. MERGED MANUFACTURERS

A single manufacturer (upstream monopolist), offers the same partial forward ownership
scheme to both retailers. The two bargains take place simultaneously and separately, and
the common upstream manufacturer has a non-contingent positive outside option. Follow-
ing the standard procedure, bargain pair (M, R;) chooses (w;, 5;) in order to maximize the

following generalized asymmetric Nash bargain product:

2

mae (¢ = 597 an )™ (3 (= O (i) -5 ()=

_ (w] _ C)qjmon(wj) 57T jmon(wj))ﬂ]

Solving the first—order conditions (Sorensen, 1992), and invoking the equilibrium sym-

metry, we get:

BB =y (4 +y))a

MP__Yla—olaty) 4
Y)((1=8)y* +28))
8

) —
N 16 —2y(6y — (2 +

P _ =94 —(0-8)y)a
7 16 —2y(6y — 2+ 9)((1 = B)y* +28))
PMP (2=9)+9)4—(1-B)y)a MP _ 42+ 8) .,

16 — 2y(6y — (2 + ) ((1 — B)y* +2)) 4— (1=8)»
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Notice that if a common manufacturer chooses to offer a PVFO contract, then the whole-
sale price will be bargain power dependent, and through it the competition mode. Anincrease

in the common manufacturer’s bargain power will cause an increase in the wholesale price

wMP

MP MP
. q . . g P

o5 > o, a decrease in output o < oand an increase in the retail price “oE > o. These

forces at work soften competition and harm social welfare. This difference is the driving fac-

tor behind the non-equivalence of two—part tariffs and partial forward vertical ownership

under a common upstream firm.

3.8.3 PROOFS OF PROPOSITIONS

Proof. Lemma 20. The equilibrium upstream net profits under separate upstream suppliers

and all the alternative contract types are:

157 = 1157 = [S¥ = 1S — 2B(2 — y*)a
(4 + (2 —22)y)

Due to the equilibrium symmetry, we have dropped the subscripts for the universal PVFO
and the universal TPT cases. Itis quite obvious that there is no unilateral profitable deviation
from any contract type to another. Thus, under separate suppliers, all 3 contract types (PVFO,

TPT, Mixed) are equilibria. O

Proof. Lemma 21. The equilibrium upstream net profits under one merged upstream mo-
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nopolist and all the alternative contract types are:

gmP _ =)= (=) (BB +y(s — (4 +9(2+%)))) + ¥ (y +2))a”
2(y((y +2)((B—1)y* —2f) + 6y) — 8)
M7 _ =B -G —9) —y)a
42 —9?)?

MY = ST 2)(al 6 2 + G B + 000"~ 2)-

— @ty +4)+16(y =2y (B —y)2 =)+ (4 —¥)y —4)—
—16y(B2—y)2—9") +2(y —)Y) (B —2)y — 2+ ¥)y* +4)—

—2G -y @+ - )]

Under the limitations of the Assumption 1, it can be readily verified that: ITM? > TTM*

while TTM7 < TIM¥ | 5o the sole equilibrium contract type under an upstream monopolist

is the universal PEVO scheme. Furthermore, notice that [TTM7 < TTMP, ]

Proof. Proposition 3.4.1. The extensive form of the first two stages of the decision game de-
scribed in section 3.2 are presented in the following tree diagram. Using the upstreams’ net
profit functions described in the proofs of the previous Lemmata, and after some algebraic
manipulations, we get: M7 < TIMY < TIMP while T1S7 = 115% = 1157 and
I8P < TIMP | 50 the upstream firms will choose to merge and offer a universal PFVO

scheme to both retailers. O

Proof. Lemma 22. The equilibrium downstream net profits 7 are:

sx _ sy _21=B)l—y)a
' / (4+@—9)y)*

It is quite obvious that there is no unilateral profitable deviation from any contract type to
another. Thus, under separate suppliers, all 3 contract types (PVFO, TPT, Mixed) are equi-

libria. O
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Proof. Lemma 23. The equilibrium downstream net profits 7 are:

ot _ =B —yre up =)=y (4374 — (= )y
82—9*) 48 —y(6y — 2 +9)((1 — B)y* +28)))

252

gix = CoWPE (g (o g8 — @) — 2(a— B — By

28(2 — %?)
ey amr G=BG—yPE
(g 7 b

Under the non-negativity Assumption 1, and after some algebraic manipulations it can be

MT> +MP 0

a and 7 a

verified that: #M7 > #M¥ while 7MY > #MP

Proof. Proposition 3.4.2. Based on the Lemmata 22 and 23, if the retailers have to choose
contract types in stage 2, then: (a)if they face an upstream monopolist they will choose a
universal TPT contract, or (b)if they face separate suppliers they are indifferent between all
three contract types. Consequently, having in mind the Assumption 1 and after some algebraic
manipulations, it is easy to show that: [IM7 < 2TT7 = 2T157 = 2119 = zH]‘-SX ,so the
suppliers having in mind the game continuity and the decision of the retailer on stage 2, will

choose not to merge. O

Proof. Proposition 3.5.1. Substituting the relevant expressions of output into CS(g;, ;) =
(g7 + g7 + 2v4:q;) we get the consumer surplus under different merger cases and contract
types. To obtain the social welfare, we substitute into the following type the relevant expres-
sions of net profits per case: SW(qi, ;) = CS(qi,q;) + #i(qi, q;) + #i(qi, q;) + T(qs, g5)
where I1(g;, ;) = T1i(gi, g;) + I1;(g;, g;) if the manufacturers remain separate.

2. It can readily verified that V8,9 € (o,1) the following equalities hold: SW°7T =
SWSY = sSSP and CS57 = CS9Y = 57

3. Using some simple algebraic manipulations, it is easy to show that Vg8, € (o,1)

the following inequalities hold: SWMP < spyMX « sIMT and CSMP < CSMY <

csMT .

4. Tt can readily verified that V8,7 € (o,1) the following inequalities hold: SW™M* <

sk SWMT > siwST and CSMF < €85%,  CSMT > CsST while k € {P, X}.
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1. From (2), (3) and (4) we get that the highest level of social welfare, as well as consumer

surplus, can be attained under merged upstream manufacturers and universal TPT contracts.

O]

Proof. Proposition 3.5.2. A policy—maker should choose the contract type that maximizes
social welfare. (1)if the suppliers decide to merge, then as in the proof of the proposition 3.5.1
it can readily verified that V8, y € (o, 1) the following inequality holds: SW™MP < SwMT.
(i1)if the suppliers remain separate, then using simple algebraic manipulations, it is easy to

show that V@, € (o, 1) the following inequality holds: SWST = SWsX = swsP. O

Proof. Lemma 24 Assume the linear demand function: ¢;(p;, pj) = 4y T bt #pj,
and price competition in the product market, which is characterized by the following equa-

tions: I%ax[ﬁi(pi,pj)} = pi(p;) = ;(a(t — ¥) + w; + yp;). Following the standard pro-

a2 . .
cedure, we get: p; (w;, wj) = alezy 41);21”’4_7“)’ . We will analyze the cases of two dedicated

manufacturers and one common manufacturer separately. We will start our analysis with the
case of the two separate manufacturers.
B Separate suppliers

Universal TPT: We model the generalized asymmetric Nash bargain product as follows:
(75 (wi, wy) — F)P[(w; — ©)g; (wr, wy) + Fi)°

Following the standard maximizing procedure, we get:

ST (1—y)y*a ST (2 —9")a ST (2 —9*)a
=c+ — ", = - - —t 7
=G+ 7 ? 4—y(2+7y)

N (+0GE—26+9)

Universal PFVO: We model the generalized asymmetric Nash bargain product as follows:

[(1 = 5:) 7} (wiy w))~ B[ (w; — 0\ (wi, wy) + s (wy, )]
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Following the standard maximizing procedure, we get:

N el OV A SP _ (2 —9*)a sp_,_ (=7
Tk T T GGkt f 1=+

which are the same as in the Universal TPT case.
Mixed Case: We model the two different generalized asymmetric Nash bargain products

as follows:

[(1— s;) 7] (wi, Wj)]l_ﬂ[(wi — 0)q; (wi, wj) + s;7; (w;, wj)]Fg

(77 (wi, wy) — B} €[(wy — )] (wi, wy) + F)°

Following the standard maximizing procedure, we get:

Sx SX (1—y)ya SX _ Sx (2 —9y*)a
w; = ws =+ —_, ; = ¢ =
i 4=ty T T )Gty
SX _ ., Sx (2 —9*)a
i pu— . p— a A S —
P b 4—y(2+vy)

which are the same as in the Universal TPT and the Universal PFVO cases. In all three
cases, notice that the wholesale price is bargain power independent and is above the marginal
cost. For intermediate and low product differentiation < 0.7780 the wholesale price in-
creases with ¢, while the opposite holds for higher product differentiation values. We will
now move to the case of on common upstream supplier.

B Common supplier

Universal TPT: We model the generalized asymmetric Nash bargain product as follows:
[ (w,y) = FP=E 00T (i, wy, Fiy ) — (= 0)g]" () —

where: TTM7 (w;, w;, F, ) = Y7 (wi—c)q} (w;, wj)+ Fyare M’s profits, while q/" (w;)
is the monopoly output realized by R; in the case of a (non—permanent and non—irrevocable)

breakdown in the negotiations between R; and M. Following the standard procedure, we
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get:

MT

) +2)a 1 -
w :H‘;V“, qMT:u MT:a—Z(z—i—V)a

4y +1)’

In contrast to the Cournot competition, wholesale price is above marginal cost, and it

. MT . . .
increases as products become more homogeneous 8w8y > o. Quantity and retail price

MT
are bargain power independent, while the fixed fee increases with bargain power 82% >

o. Quantity, retail price and fixed fee are always decreasing when products become more

PMT

15)
homogeneous <o and

-
SFMT
< oand 7, <o

Universal PFVO: The generalized asymmetric Nash bargain product is:
[(x = 5375 (i, )P (s, w0, 52,57) — () — O () — 5(g]" ()]

where: TTM7 (w;, wy, Fi, F) = S0 (w; — 0} (wy, w;) + 57} (w;, wy). Following the

=1

standard procedure, we get:

MT o VBl =)y =)y +2) —4) =7y (r((y =3)y +8) —4))a
41— (ﬁ(w 2)(y+1)y =P +9*—4)
M = (y(y(B(ly =s)y +2) = (¥ =3)(y —2)) —4) + 8)a
4(y* —1)(B(y — )(7+I)7 V4o —4)
M (Y (Blly =s)y +2) = (¥ =3)(y —2)) —4) +8)a
4ty =By —2)(y + )y — P+ 9> — 4)

Mixed Case: The two different generalized asymmetric Nash bargain products are:

[ = s0) 7 (w0, w0p) [ I (w0, 0, 50,5) — (g = ) (wy) — (g (1))

(77 (wi, wy) — F) 0T (wy, wy, B, F5) — (wy — )] (wy) — F)P

Unfortunately, due to the complexity of the expressions, we are unable to state them here.

In any case, they are available upon request. O

Proof. Proposition 3.6.1. Based on the analysis and reasoning of lemma 24, the equilibrium
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net profits for all the market participants are the following.

2

A6ST _ apsP _ psx _ 2= B)1=y)2—9y")a
+y)4—vlz+v)

semp _ (B0 +2)00 ty —4) +4)3 -
607 — Bty + 27+ Oy~ 1o o YOy skt
+2) = (y=3)(y —2)) —4))
FEMT _ =B+ y)(4+9* =9 —29)a
32(1+ )
ST _ 5P _ pqesx _ B0 =y —y")a
= = = )G — G+ )
[TEMP _ B0y +2)(y(* +y—4) +4)&
6(y* —0)(B(=y* +y+2)y +(y —1)r* +4

+2) = (¥ —3)(y —2)) —4))

gemt _ G ) (B =0yt = (B—1)y — 28y +4f)a
16(14 )

B (8 + (¥ (B((y —s)y+

It is obvious that in the separate upstream firms case, either the retailers or the manu-
facturers are indifferent between any of the three available contract types. For the upstream
merger case, and having in mind the restriction of the Assumption 2, it can be readily verified

that V8,5 € (o,1) the following inequality holds: TIPMP > TIPMT & g < B,(y) =

_ 2e=—y)
atyt—ymay” =

Proof. Proposition 3.6.2. With respect to the game’s continuity and the restrictions of the
Assumption 2, the manufacturers will merge in both Areas I and II of the Figure 3.2 because:

For 8’ and 9’s in Area I of the Figure 3.2: For the two separate manufacturers, all three
contract types are equilibria. For the one common manufacturer, the only equilibrium is
the Universal TPT contract. The following inequality holds: V8, € Area I, TIFMT >
2TI8ST = LTT1RSP = LTIBSY | So, in Area I, the manufacturers will decide to merge.

For B’ and 7’ in Area II of the Figure 3.2: For the two separate manufacturers, all three
contract types are equilibria. For the one common manufacturer, the only equilibrium is
the Universal PEVO scheme. The following inequality holds: V8, € Area II, [1AMP >

2II8SP — L T1BST — LT1PSY S0, in Area 11, the manufacturers will merge. O
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