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1 Introd uc tion

Empiricalliteraturesuggeststhatindustry-specī cfactorsarekeydeterminantsofstrike

activity[seee.g.Tracy(1 986)].Keydeterminantsare,amongothers,thetypeofindustry,

theindustrysize,thetypeofmarketcompetition,theindustryconcentration,andthesize

ofthebargainingunit.D espitethisevidence,thetheoreticalliteratureonwagebargaining

in industries withmarketpowerhas neglectedthestudyoftherelationship amongthe

typeofmarketcompetition,thelevelofbargainingandthestrikeactivity.

T hepurposeofthispaperistostudyhowinstitutionalfeaturessuchasthebargaining

structureandhowindustryfactors suchas theproductmarketcompetitionwilla®ect

theoutcomeofwagenegotiations inunionizedduopolisticindustries.W ithinan incom-

plete information framework,wedevelop amodelofwagedetermination in aproduct

di®erentiatedduopoly.First,unions and r̄ms negotiateoverthewagelevelaccording

toinstitutionalfeatures (industry-levelvs r̄m-levelbargaining).Second, r̄ms compete

eitherin quantities (Cournotcompetition)orin prices (B ertrand competition)on the

productmarket.Todescribethewagebargainingprocess,weadoptR ubinstein's(1 982)

alternating-o®erbargainingmodelwith two-sided incomplete information,whichallows

theoccurrenceofstrikesatequilibrium.

R elatedcontributions areD avidson(1 988),H ornandW olinsky(1 988),andD owrick

(1 989).W hen r̄msproduceinrelatedproductmarkets,wagesettlementscreatespillover

e®ects (byalteringthe r̄ms'relativecompetitivepositions intheproductmarket)that

haveimplicationsfortheoutcomeofnegotiations.D avidson(1 988)andH ornandW olin-

sky(1 988)havestudiedtheimpactofwagespillovere®ectsontheinteractionofunion-̄ rm

bargainingandduopolisticquantity-setting.A roundthesametime,D owrick(1 989)has

used aconjecturalvariation oligopolymodeltostudyhowproductmarketpowerand

prō tabilityarerelated towages. M orerecently, D hillonand Petrakis (20 0 1 )havein-

vestigated,forthecaseofcentralizedbargaininginoligopolisticindustries,thee®ects of

thedegreeofproductdi®erentiationandthetypeofmarketcompetition (B ertrand vs

Cournotcompetition)onthenegotiatedwage.But,alltheseprevious studies havecon-

sideredcompleteinformationframeworkssothatstrikes,whichwasteindustryresources,

cannotoccuratequilibrium.1

So,wegobeyondtheanalysiso®eredinD avidson(1 988),H ornandW olinsky(1 988),

D owrick(1 989)andD hillonandPetrakis (20 0 1 ),bydevelopingamodelthatenablesus

toinvestigatefordi®erentbargainingstructures and types ofmarketcompetition how

privateinformationaswellasspillovere®ectsacrosspayo®functionscreatedbycontract
1Strikesd ata seem to have a signī cant impac t onthe w age-employment relationship for collec tive

negotiations[see e.g.K ennanand W ilson(1989),Vannetelb osch (1996)].
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settlements a®ectthewages,thelevelofemploymentandthestrikeactivity.W eshow

that,ifthewagebargainingtakesplaceattheindustry-level,thenboththewageoutcome

andthestrikeactivitydonotdependonthedegreeofproductdi®erentiationwhatever

thetypeofmarketcompetition.Indeed,sincewagespillovere®ectsareinternalizedatthe

industry-level,wagebargaininga®ects employmentandprō ts onlythroughtheoverall

levelofindustrydemand.A s aconsequence,thestrikeactivityis thesameunderboth

BertrandandCournotcompetitionandis independentofproductdi®erentiation.

H owever,ifthewagebargainingtakesplaceatthe r̄m-level,weshowthatwagesand

strikesareincreasingwiththedegreeofproductdi®erentiation.Since r̄m-levelbargaining

doesnotinternalizethewagespillovere®ectsandthesespillovere®ectsaredecreasingwith

thedegreeofproductdi®erentiation,thestrikeactivityatthe r̄m-levelis increasingwith

productdi®erentiation.Indeed,wagespillovere®ectscreateincentivestolowerwages in

ordertogainalargershareoftheproductmarketandtoinducemoreconcessionsandless

con° ictsorstrikesinwagebargains.T heseincentivesarereinforcedthelessdi®erentiated

theproducts orbrands are.M oreover,thestrikeactivityunderBertrandcompetitionis

smallerthanunderCournotcompetition.T hisisduetothefactthatwagespillovere®ects

aregreaterunderBertrandcompetition.

Contrarytothe complete information framework, the r̄m-levelwageoutcomeun-

derB ertrandcompetitionwillnotnecessarilybelowerthanthe r̄m-levelwageoutcome

underCournotcompetition.M oreover,the r̄m-levelwageoutcomeunderCournotcom-

petitionwillnotnecessarilybelowerthantheindustry-levelwageoutcomeunderCournot

(orBertrand)competition. H owever, ifitis commonlyknown thatthe localunion is

muchstrongerthanthelocal r̄mandthedegreeofproductdi®erentiationis small,then

Bertrandcompetitionwilldecreasethe r̄m-levelwageatequilibrium andindustry-level

bargainingwillincreasethewageatequilibrium.

Finally,thestrikeactivityis smallerunderB ertrandthanunderCournotcompetition

when bargainingis decentralized. So, B ertrandcompetition increases thedisparity, in

termsofstrikeactivity,ofbothbargainingstructures.

T hepaperisorganizedasfollows.InSection2,themodelispresented.T heB ertrand

andCournotgames intheduopolisticmarketaresolvedassumingthatthewages have

alreadybeendetermined.Section3 describes thewagebargaininggameandsolves this

gamefortheindustry-levelbargainingsystem.Italsoanalyses therelationship between

theindustry-levelbargainingstructure,thedegreeofproductdi®erentiation,andthestrike

activity.Section4 is devotedtothewagebargaininggameforthe r̄m-levelbargaining

system andanalyses againtherelationship betweenthe r̄m-levelbargainingstructure,

thedegreeofproductdi®erentiation,andthestrikeactivity.Finally,Section5 concludes.
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2 Descriptionofthe Duopolistic M arket

W e consideraduopolistic industry producingeach r̄m one brand ofadi®erentiated

product.L et r̄m i producebrand i inquantityqi.Thereisnoentryorthreatofentry,

andboth r̄msareeitherpricesetters(B ertrandcompetition)orquantitysetters(Cournot

competition).T heinversedemandfunctionforthebrand i ofthedi®erentiatedproduct

isgivenby

pi(qi;qj)=a¡qi¡b¢qj,i;j=1 ;2 andi6=j. (1)

T heparameterb2 (0 ;1 )represents thedegreeofsubstitutabilitybetweenbothbrands.

T hehighertheb,thehigheris thedegreeofsubstitutabilitybetween i and j.W henb

tendstozero,each r̄m becomesalmostamonopolist;whenbtendstoone,bothbrands

arealmostperfectsubstitutes.W eassumethatboth r̄msareproducingunderconstant

returnstoscalewithlaborasthesoleinput,i.e.qi=li,whereliislaborinput.T hetotal

costto r̄m i ofproducingquantityqi isqi¢wi,wherewi isthewagein r̄m i.

A ssociatedwitheach r̄m thereisacontinuum ofidenticalworkerswhosupplyeach

oneunitoflaborwithnodisutility.W edenotebyw theexpected incomeofaworker

wholoses his job.Itmaybeinterpretedastheunemploymentbenē t.Ineach r̄m the

risk-neutralworkersarerepresentedinthewagebargainingprocessbyautilitarianunion.

T hecontinuum ofworkerswhosupplylabortoeach r̄m is normalizedtounity.H ence,

localunioni'sutilityisgivenby

U i(wi;w;li;(q1;q2))=li¢wi+ (1 ¡li)¢w i=1 ;2. (2)

T heprō tof r̄m i is givenby¦i(wi;li;(q1;q2))=(a¡qi¡bqj)¢qi¡wi¢qi.
Interactionsbetweentheproductmarket,thedegreeofproductdi®erentiationandthe

bargaininglevelareanalyzedaccordingtothefollowinggamestructure.In stageone,

wagesarenegotiatedatthe r̄m-levelorattheindustry-level.Instagetwo,B ertrandor

Cournotcompetitionoccurs.T hemodelis solvedbackwards.

Inthelaststageofthegame,thewagelevels havealreadybeendetermined.U nder

Cournotcompetitionboth r̄mscompetebychoosingsimultaneouslytheiroutputs (and

hence,employment)tomaximizeprō ts withpriceadjustingtoclearthemarket.T he

uniqueN ashequilibriumofthis stagegameyields:

q¤i(w1;w2)=
a(2¡b)¡2wi+ bwj

4¡b2
i;j=1 ;2,i6=j. (3)

T heN ashequilibrium outputofa r̄m (andhence,equilibrium levelofemployment)is

decreasingwith its ownwage,whileitis increasingwiththeother r̄m'wageandtotal

industrydemand.
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U nderB ertrand competition both r̄ms compete by choosing simultaneously their

pricestomaximizeprō ts.T heuniqueN ashequilibriumofthis stagegameyields:

p¤i(w1;w2)=
a(1 ¡b)(2 + b)+ 2wi+ bwj

4¡b2
i;j=1;2,i6=j. (4)

and

q¤i(w1;w2)=
a(1 ¡b)(2 + b)¡(2¡b2)wi+ bwj

(1 ¡b2)(4¡b2)
i;j=1;2,i6=j. (5)

In the r̄ststageofthegame, r̄ms andunions negotiatethewagelevelforeseeing

perfectlythee®ectofwages on r̄ms'decisions concerningemployment.Toinvestigate

thee®ects ofthedegreeofproductdi®erentiationandthetypeofmarketcompetition

(B ertrand vs Cournotcompetition)onthenegotiatedwageand thestrikeactivity,we

considertwobargainingstructures:industry-leveland r̄m-levelwagesettlements.

3 Ind ustry-LevelWage B argaining

A ttheindustry-level,workers arerepresentedbyacentralunion(CU )whoseobjective

function is tomaximizethesum oflocalunions'payo®s.This centralunionnegotiates

theindustrywagelevelwiththe r̄ms representative(CF),whoseobjectivefunction is

tomaximizethesum oflocal r̄ms'prō ts.Thenegotiationproceeds as inR ubinstein's

(1 982)alternating-o®erbargainingmodel.T heCFandtheCU makealternativelywage

o®ers,withCF makingo®ers inodd-numbered periods andCU makingo®ers in even-

numberedperiods.T henegotiationendswhenoneofthenegotiatorsacceptsano®er.N o

limitisplacedonthetimethatmaybeexpendedinbargainingandperpetualdisagreement

is apossibleoutcome.A lllocalunionsareassumedtobeonstrikeineveryperioduntil

anagreementisreached.BothCFandCU areassumedtobeimpatient:theCFandthe

CU havetimepreferenceswithconstantdiscountrates rf> 0 andru > 0 ,respectively.

W eassumethatallunionshavethesamediscountrateruandall r̄mshavealsothesame

discountraterf.

A s the intervalbetween o®ers and countero®ers is shortand shrinks to zero, the

alternating-o®ermodelhasauniquelimitingsubgameperfectequilibrium,whichapprox-

imatestheN ashbargainingsolutiontothebargainingproblem(seeB inmoreetal.,1 986).

L etU =U 1 + U 2 and¦=¦1 + ¦2.T husthepredictedwageisgivenby

wSP Ec =argmax[U ¡U 0]® ¢[¦¡¦0]1¡® (6)

wherethelowerscript"c"means thatwagebargainingis centralized(orindustry-level),

andwhereU 0 = 2¢wand¦0 = 0 are,respectively,thedisagreementpayo®s oftheCU
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andtheCF.T heparameter® 2(0 ;1 )istheCU bargainingpowerwhichisequalto rf
ru+ rf

.

IncaseofCournotcompetition,simplecomputationgivesus

wSP Ec ,C =w+
®
2
¢(a¡w)=w+

rf(a¡w)
2(ru+ rf)

. (7)

Expression (7)tells us that, in complete information, thewage is increasingwith the

reservation wagew andwith theCU bargainingpower®, butitdoes notdepend on

thedegreeofproductdi®erentiation,1 ¡b.T hen,onecaneasilyobtaintheequilibrium

employmentlevelaswellastheCU andCFequilibriumpayo®s,whicharedenotedU ¤c ,C(®)

and¦¤c ,C(®),andaregivenby

U ¤c,C(®)=
®(2¡®)
2(2 + b)

¢(a¡w)2 ,¦¤c ,C(®)=
(2¡®)2

2(2 + b)2
¢(a¡w)2.

BoththeCU andtheCF equilibrium payo®s areincreasingwiththedegreeofproduct

di®erentiation.T hatis,botharedecreasingwithb.T heequilibrium employmentin r̄m

i is(2¡®)(a¡w)[2(2 + b)]¡1 andisalsoincreasingwiththedi®erentiation.2

IncaseofB ertrandcompetition,simplecomputationgivesus

wSP Ec ,B =w+
®
2
¢(a¡w)=w+

rf(a¡w)
2(ru+ rf)

. (8)

Expression(8)is thesameasExpression(7).W henwagebargainingtakes placeatthe

r̄m-level,eachunion-̄ rm pairexpects tobeabletoalterits relativewageposition in

theindustry.T herefore,wagespillovere®ects arecreated:eachunion-̄ rm pairhas an

incentivetolowerwages inordertoincreaseitsmarketshare(oremploymentlevel)and

the r̄m's prō ts, incentivewhich decreases with thedegreeofproductdi®erentiation.

But,whenwagebargainingtakesplaceattheindustry-level,thesewagespillovere®ects

areinternalizedandvanish.A s aconsequence,wagebargaininga®ectsemploymentand

prō ts onlythroughtheoveralllevelofindustrydemand,andthewageoutcomeis the

sameunderbothBertrandandCournotcompetition.Incaseofcompleteinformationand

centralizedwagenegotiations,ageneraldiscussiononwhenandwhywagesareidentical

underboth Bertrand and Cournotcompetition can be found in D hillon and Petrakis

(20 0 1 ).

So,thewageincaseofB ertrandcompetitionis increasingwiththereservationwage

wandwiththeCU bargainingpower®,butdoes notdependonthedegreeofproduct

di®erentiation, 1 ¡b.T hen,onecaneasilyobtaintheequilibrium employmentlevelas
2Anincrease inthe d egree ofprod uc t d i®erentiation(a d ec rease inb) increasesthe market's¯rm size

and red ucesthe intensityofcompetition.Since the market size e®ec t d ominatesthe competitione®ec t,a
¯rm'soutput increasesw ith the d i®erentiationina Cournot ind ustry.
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wellastheCU andCFequilibrium payo®s,whicharedenotedU ¤c ,B(®)and¦
¤
c,B(®),and

aregivenby

U ¤c ,B(®)=
®(2¡®)

2(1 + b)(2¡b)
¢(a¡w)2 ,¦¤c ,B (®)=

(1 ¡b)(2¡®)2

2(1 + b)(2¡b)2
¢(a¡w)2.

N oticethatnow,theCU equilibrium payo®andtheequilibrium employmentin r̄m i,

whichisequalto(2¡®)(a¡w)[2(2¡b)(1 + b)]¡1,aredecreasingwiththedegreeofproduct
di®erentiationifb> 1

2 ,butareincreasingotherwise.
3 H owever,theCFequilibriumpayo®

is stillincreasingwiththedi®erentiationwhatevertheparameterb.

M eanwhilethewageis thesameunderbothBertrandandCournotcompetition,we

observethattheemploymentlevelis smallerunderCournotcompetition.Indeed,under

Cournotcompetitioneach r̄m expects theother r̄m tohold its outputlevelconstant.

H ence,each r̄m wouldmaintain alowoutputlevelsince itis awarethataunilateral

outputexpansionwouldresultinadrop inthemarketprice.Incontrast,underB ertrand

competitioneach r̄massumesthattherival r̄m holdsitspriceconstant.H ence,output

expansionwillnotresultinapricereductionbecausetherival r̄mwilladjustitsoutput

inacompensatorywaytoleaveits marketpriceunchanged.T herefore,moreoutputis

producedandahigherlevelofemploymentisobtainedundertheB ertrandmarketstruc-

turethanundertheCournotone.

H owever,boththeasymmetricN ashbargainingsolutionandtheR ubinstein'smodel

predicte±cientoutcomes ofthebargainingprocess (in particularagreementis settled

immediately).T hisisnotthecaseonceweintroduceincompleteinformationintothewage

bargaining,inwhichthe r̄stroundsofnegotiationareusedforinformationtransmission

betweenthetwonegotiators.

T hemainfeatureofthenegotiationisthatbothnegotiatorshaveprivateinformation.

Eachnegotiatordoes notknowtheimpatience(ordiscountrate)oftheotherparty.It

is commonknowledgethattheCF's discountrate is included intheset[rPf;r
I
f],where

0 < rPf ·rIf,andthattheCU 's discountrateis included intheset[rPu;rIu],where 0 <

rPu · rIu.T he superscripts "I"and"P"identifythemostimpatientandmostpatient

types,respectively.T hetypesareindependentlydrawnfrom theset[rPi;r
I
i]accordingto

theprobabilitydistributionpi,fori=u,f.W eallowforgeneraldistributionsoverdiscount

rates.T hisuncertaintyimpliesboundsontheCU bargainingpowerwhicharedenotedby

® =rPf¢
h
rIu+ rPf

i
and® =rIf¢

h
rPu + rIf

i
.

3Contrary to the Cournot case,und er B ertrand competitionanincrease inthe d egree ofprod uc t d if-

ferentiationincreasesa ¯rm'soutput onlyifb< 1
2 .Ind eed ,w henb>

1
2 ,the competitione®ec t d ominates

the market size e®ec t b ecause a B etrand ind ustryismore competitive thana Cournot ind ustry.
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L emma1 Considerthe industry-levelwage bargainingwith incomplete information in

whichthedistributions pfandpu arecommonknowledge,andinwhichtheperiodlength

shrinks tozero.ForanyperfectBayesianequilibria(PBE),thepayo®oftheCU belongs

to
h
U ¤c,¢(®);U ¤c ,¢(®)

i
andthepayo®oftheCF belongsto

h
¦¤c,¢(®);¦¤c,¢(®)

i
.

T hislemmafollowsfromW atson's(1 998)analysisofR ubinstein'salternating-o®erbar-

gainingmodelwithtwo-sidedincompleteinformation.4 A s W atson(1 998)stated,L emma

1 establishesthat"eachplayerwillbenoworsethanhewouldbeinequilibrium ifitwere

commonknowledgethathewerehis leastpatienttypeandtheopponentwerehismost

patienttype.Furthermore,eachplayerwillbenobetterthanhewouldbeinequilibrium

withtherolesreversed".5 From L emma1 wehavethattheP BEwageoutcomeincaseof

Cournotcompetition,w¤c,C(®;®),satis̄ esthefollowinginequalities:

w+
rPf(a¡w)
2(rIu+ rPf)

·w¤c ,C(®;®)·w+
rIf(a¡w)
2(rPu + rIf)

. (9)

N oticethateachwagesatisfyingthesebounds canbetheoutcomebychoosingappro-

priatelythedistributionovertypes. T helower(upper)bound is thewageoutcomeof

thecompleteinformationgame,when itis commonknowledgethattheCU 's typeisrIu
(rPu)andtheCF's typeis rPf (rIf)(andtheCU bargainingpoweris ® (®)).Expression

(9)implies bounds onthe r̄m's employmentlevel,as wellas on the r̄m's output,at

equilibrium.In caseofB ertrandcompetition,theP BEwageoutcome,w¤c ,B(®;®),will

alsosatisfythoseinequalities:

w+
rPf(a¡w)
2(rIu+ rPf)

·w¤c ,B(®;®)·w+
rIf(a¡w)
2(rPu + rIf)

. (1 0 )

L emma1 andExpressions(9)and(1 0 )alsotellusthatine±cientoutcomesarepossible,

evenastheperiodlengthshrinks tozero.T hewagebargaininggamemayinvolvedelay

(strikes orlock-outs),butnotperpetualdisagreement,atequilibrium.Indeed,W atson
4Watson(1998) charac terized the set ofP B E payo®sw hich mayarise inRub instein'salternating-o®er

b argaininggame and construc ted b ound s(w hich are met) onthe agreementsthat may b e mad e. T he
b ound sand the P B E payo®sset are d etermined by the range ofincomplete informationand are easy to

compute b ecause they correspond to the SP E payo®softw o b argaininggamesofcomplete information.
T hese tw o gamesare d e¯ned by matchingone player'smost impatient type w ith the opponent'smost
patient type.

5Lemma 1 isnot a d irec t c orollary to W atson(1998) T heorem 1 b ecause W atson'sw orkfocuseson
linear preferences, but the analysiscanb e mod ī ed to hand le the present case. Translating Watson

(1998) T heorem 2 to our framew ork completesthe charac terizationofthe P B E payo®s. For any eU 2
[U¤c,¢(®);U¤c ,¢(®)],e¦ 2 [¦ ¤c ,¢(®);¦¤c ,¢(®)],there existsd istributionspu and pf,and a P B E such that the P B E
payo®sare eU and e¦ .Inother w ord s,w hether or not allpayo®sw ithinthe intervalsgiveninLemma 1 are
possible d epend sonthe d istributionsover types.
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(1 998)hasconstructedaboundondelayinequilibriumwhichshowsthatanagreementis

reachedin n̄itetimeandthatdelaytimeequalszeroasincompleteinformationvanishes.

Intheliteratureonstrikes[seee.g.CheungandD avidson(1 991 ),KennanandW ilson

(1 989)],threedi®erentmeasures ofstrikeactivityareusuallyproposed:thestrike inci-

dence,thestrikeduration,andthenumberofworkdayslostduetoworkstoppages.Since

weallowforgeneraldistributionsovertypesandwemayencounteramultiplicityofP BE,

weareunabletocomputemeasuresofstrikeactivityastheonesjustmentioned.6 N ever-

theless,weproposetoidentifythestrikeactivity(strikesorlock-outs)withthemaximal

delayinreachingawageagreement.FollowingW atson(1 998)T heorem 3,thelargeris

thedi®erencebetweentheupperboundandlowerboundonthebargainingoutcome,the

largeris thepotentialdelayforobtaininganagreement.T herefore,thestrikeactivity

is given bythedi®erencebetweentheupperbound andthelowerboundonthewage

outcome.7 So,whenbargainingtakes placeatthe industry-level,the strikeactivity is

givenbythefollowingexpressionunderbothtypesofmarketcompetition.

ªc ,C =ªc ,B =
® ¡®
2

(a¡w)=

h
rIfr

I
u¡rPf rPu

i

2
£
rPf + rIu

¤£
rIf + rPu

¤(a¡w). (1 1 )

T herefore,bothªc ,C andªc ,B areincreasing(decreasing)functions ofrIu (rPu),arede-

creasing(increasing)functions ofrPf (rIf),andaredecreasingwiththereservationwage

w.H owever,thestrikeactivitydoesnotdependonthedegreeofproductdi®erentiation

becausewagespillovere®ectsareinternalizedwhennegotiationsarecentralized.T henext

propositionsummarizesourresultswithrespecttoindustry-levelbargaining.

Proposition1 Ifthewage bargainingtakes place atthe industry-level, then the strike

activity is the same in both Cournotand Bertrandmarkets, and is independentofthe

degreeofproductdi®erentiation.

4 Firm-LevelWage B argaining

A tthe r̄m-level,workersarerepresentedbyalocalunionrepresentative(L U ).TheL U 's

objectivefunctionistomaximizethelocalunion'sutility.Insideeach r̄m,theL U nego-

tiatesthelocalwagelevelwiththelocal r̄mrepresentative(L F)whoseobjectivefunction
6Inord er to compute anexpec ted strike d urationone w ould need to ¯xsome parametersofthe mod el

such asthe d istributionover types[see e.g.Cheungand David son(1991),K ennanand W ilson(1993)]but

it w ould implya substantiallossofgenerality.
7O ur measure ofstrike ac tivitygivesthe scope each player hasfor screeninghisopponent by making

w age proposalssatisfyingthe expressions(9) or (10 ),and hence,for d elayingthe w age agreement.O nly
inaverage thismeasure isa good proxy ofac tualstrike ac tivity.
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is tomaximizeits prō t.A llnegotiations takeplacesimultaneouslyand independently.

T hatis,whennegotiatingthewagelevel,each L U -L F pairtakes allotherwagesettle-

ments intheindustryasgiven.M oreover,theseL U -L F pairsalwayscorrectlyanticipate

thee®ectofwagesonthesubsequentB ertrandorCournotcompetition.

U ndercompleteinformation,the r̄m-levelequilibriumwagesaregivenby
8
<
:

wSP E1d =argmax[U 1¡w]® [¦1]1¡®

wSP E2 d =argmax[U 2 ¡w]® [¦2]1¡®
(1 2)

where ® is the L U 's bargainingpowerand itis given by expression rf
ru+ rf

, andwhere

thelowerscript"d"means thatnegotiations aredecentralized(or r̄m-level).Incaseof

Cournotcompetition,simplecomputationsgiveus

wSP Ed ,C = w+
® (2¡b)
4¡b®

(a¡w)=wSP E1d ,C =wSP E2 d ,C (1 3)

= w+
rf(2¡b)

4ru+ (4¡b)rf
(a¡w).

Expression (1 3)tells us that, incomplete information,thewage is increasingwith the

reservationwagew,withtheL U bargainingpower®,andwiththedegreeofproductdi®er-

entiation.Contrarytoindustry-levelbargaining, r̄m-levelbargainingdoesnotinternalize

thewagespillovere®ects.M oreover,thesmallerthedegreeofproductdi®erentiation(i.e.

thelargerbis)thelargerthespillovere®ectsare.A saconsequence,weobservethatthe

r̄m-levelwageoutcomeis smallerthantheindustry-levelone,andthatitis decreasing

withb.O necaneasilyobtaintheequilibriumemploymentlevelaswellastheL U andL F

equilibrium payo®s,whicharedenotedU ¤d ,C(®)and¦
¤
d ,C(®),andaregivenby

U ¤d ,C(®) =
2®(2¡®)(2¡b)
(4¡b®)2 (2 + b)

¢(a¡w)2 ,

¦¤d ,C(®) =
4(2¡®)2

(4¡b®)2(2 + b)2
¢(a¡w)2.

Boththe L U andthe L F equilibrium payo®s areincreasingwiththedegreeofproduct

di®erentiation.T heequilibriumemploymentin r̄m i is2(2¡®)(a¡w)[(4¡b®)(2+ b)]¡1

andisalsoincreasingwiththedi®erentiation.

IncaseofB ertrandcompetition,simplecomputationsgiveus

wSP Ed ,B = w+
® (1 ¡b)(2 + b)
2(2¡b2)¡b®

(a¡w)=wSP E1d ,B =wSP E2 d ,B (1 4)

= w+
rf(1 ¡b)(2 + b)

2(2¡b2)ru+ (2(2¡b2)¡b)rf
(a¡w).

Expression (1 4)is nowdi®erentthan Expression (1 3): thewagelevelunderBertrand

competitionissmallerthanunderCournotcompetition.This isduetothefactthatwage
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spillovere®ects aregreaterunderBertrandcompetition.Indeed,asmalldecrease in a

B ertrand r̄m'smarginalcost(duetoawagedecrease)makesittowinasubstantialmarket

shareofits rival,whileaCournot r̄m wouldwinonlyasmallpartofit.T herefore,a

wagedropwillincreasemoretheoutputunderBertrandthanunderCournotcompetition.

N evertheless,thewageoutcomeisagainincreasingwiththereservationwagew,with

theL U bargainingpower®,andwiththedegreeofproductdi®erentiation.O necaneasily

obtaintheequilibrium employmentlevelaswellas the L U and L F equilibrium payo®s,

whicharedenotedU ¤d ,B(®)and¦
¤
d ,B(®),andaregivenby

U ¤d ,B(®) =
®(2¡®)(2¡b2)(1 ¡b)(2 + b)
(1 + b)(2¡b)(2(2¡b2)¡b®)2

¢(a¡w)2 ,

¦¤d ,B(®) =
(1 ¡b)(2¡b2)2 (2¡®)2

(1 + b)(2¡b)2 (2(2¡b2)¡b®)2
¢(a¡w)2.

T heL F equilibrium payo®is increasingwiththedi®erentiation.H owever,theL U equi-

librium payo®andtheequilibrium employmentin r̄m i,which is equalto(2¡®)(2¡
b2)(a¡w)[(2(2¡b2)¡b®)(2¡b)(1 + b)]¡1,arestilldecreasingwiththedegreeofproduct

di®erentiationifb> 1
2 ,butarenowundeterminedotherwise.

W econsidernowthe r̄m-levelwagebargainingwithprivateinformationaboutthe

discountrates.W elookforsymmetricPB E.

L emma2 Considerthe r̄m-levelwagenegotiationswithincompleteinformationinwhich

thedistributionspfandpuarecommonknowledge,andinwhichtheperiodlengthshrinks

tozero.A ssume each L U -L F pairi takes the otherwage settlementin the industryas

givenduringthebargainingat r̄m i.Then,foranysymmetricperfectBayesianequilibria

(PBE),thepayo®oftheL U belongsto
h
U ¤d ,¢(®);U

¤
d ,¢(®)

i
andthepayo®oftheL F belongs

to
h
¦¤d ,¢(®);¦

¤
d ,¢(®)

i
.

L emma2 isthecounterpartofL emma1 forthe r̄m-levelwagenegotiations.Following

L emma2 andthecompleteinformationresultsweareabletostatesomepropertiesabout

the r̄m-levelwageoutcomes.IncaseofCournotcompetition,thesymmetricP B Ewage

outcomew¤d ,C(®;®)willsatisfythefollowinginequalities:

w+
rPf(2¡b)

4rIu+ (4¡b)rPf
(a¡w)·w¤d ,C(®;®)·w+

rIf(2¡b)
4rPu + (4¡b)rIf

(a¡w). (1 5)

N oticethateachwagesatisfyingtheseboundscanbetheoutcomebychoosingappropri-

atelythedistributionovertypes.T helower(upper)bound is thewageoutcomeofthe

completeinformationgame,whenitis commonknowledgethattheL U 'stypeisrIu (rPu)

andtheL F'stypeisrPf (rIf)(andtheL U bargainingpoweris ® (®)).IncaseofB ertrand

1 0



competition,thesymmetricP BEwageoutcome,w¤d ,B(®;®),willsatisfythefollowingin-

equalities:

w+
rPf(1 ¡b)(2 + b)(a¡w)

2(2¡b2)rIu+ (2(2¡b2)¡b)rPf
·w¤d ,B(®;®)·w+

rIf(1 ¡b)(2 + b)(a¡w)
2(2¡b2)rPu + (2(2¡b2)¡b)rIf

.

(1 6)

Inthemodelwedevelopedofwagedetermination inaduopolisticindustry,wecan

rankthewageoutcomesas followswhenthereis completeinformation:wSP Ed ,B < wSP Ed ,C <

wSP Ec ,B = wSP Ec ,B . Butonce the L U and the L F have private information, this ranking

doesnotnecessarilyhold.T henecessaryandsu±cientconditiontorecoverthecomplete

informationresultthatthe r̄m-levelwageoutcomeunderBertrandcompetitionisalways

strictly smallerthanthe r̄m-levelwageoutcomeunderCournotcompetition is 4(® ¡
®)(2¡b¡b2)< ®(2¡®)b3.Finally,thenecessaryandsu±cientconditiontorecoverthe

completeinformationresultthatthe r̄m-levelwageoutcomeunderCournotcompetitionis

alwaysstrictlysmallerthantheindustry-levelwageoutcomeunderCournot(orBertrand)

competitionis (4¡2b)® < (4¡b®)®.T heaboveconditionsaresatis̄ edthesmallerthe

amountofprivateinformationj® ¡®jandthedegreeofproductdi®erentiation1 ¡bare.

M oreover,ifitis commonlyknownthatthelocalunion ismuchstrongerthanthelocal

r̄mandthedegreeofproductdi®erentiationis small(e.g.® ¸:75 andb¸:85),thenwe

getw¤d ,B(®;®)< w¤d ,C(®;®)< w¤c,B(®;®)andw
¤
d ,B (®;®)< w¤d ,C(®;®)< w¤c ,C(®;®).T he

nextpropositionsummarizestheseresults.

Proposition2 In caseofbargainingwithprivate information inaduopolisticindustry,

the r̄m-levelwageoutcomeunderBertrandcompetitionwillnotnecessarilybelowerthan

the r̄m-levelwageoutcomeunderCournotcompetition.M oreover,the r̄m-levelwage

outcomeunderCournotcompetitionwillnotnecessarilybe lowerthanthe industry-level

wage outcome underCournot(orBertrand)competition. H owever, if itis commonly

knownthatthelocalunion ismuchstrongerthanthelocal r̄m andthedegreeofproduct

di®erentiation is small, then Bertrandcompetition willdecrease the r̄m-levelwage at

equilibrium andindustry-levelbargainingwillincreasethewageatequilibrium.

IncaseofCournotcompetition,thestrikeactivitywhenbargainingtakesplaceatthe

r̄m-level,ªd ,C,isgivenbythefollowingexpression.

ªd ,C =
·

®
4¡b®

¡ ®
4¡b®

¸
(2¡b)(a¡w), (1 7)

=
4(2¡b)(rIfr

I
u¡rPf rPu)

(4rPu + (4¡b)rIf)(4rIu+ (4¡b)rPf)
(a¡w).

IncaseofB ertrandcompetition,thestrikeactivitywhenbargainingtakesplaceatthe
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r̄m-level,ªd ,B ,isgivenbythefollowingexpression.

ªd ,B =
·

®
2(2¡b2)¡b®

¡ ®
2(2¡b2)¡b®

¸
(1 ¡b)(2 + b)(a¡w), (1 8)

=
2(2¡b2)(2 + b)(1 ¡b)(rIfr

I
u¡rPf rPu)

[2(2¡b2)rPu + (2(2¡b2)¡b)rIf][2(2¡b2)rIu+ (2(2¡b2)¡b)rPf]
(a¡w).

Similarlytotheindustry-levelcase,weobservethat,bothªd ,C andªd ,B areincreasing

(decreasing)functionsofrIu(rPu),aredecreasing(increasing)functionsofrPf (rIf),andare

decreasingwiththereservationwagew.Butnow,thestrikeactivity is increasingwith

thedegreeofproductdi®erentiation. M oreover,weobservethatthe strikeactivity is

smallerunderBertrandthanunderCournotcompetition.T heintuitionbehindthisresult

has todowith thecompetition on theproductmarket. A s alreadymentioned,when

thewagebargainingtakes placeatthe r̄m-level,each L U -L F pairexpects tobeable

toalterits relativewageposition intheindustry;and,itleads towagespillovere®ects.

Each L U -L F pairhas an incentivetolowerwages inordertogainalargershareofthe

productmarket.T his incentiveis strongeronceB ertrandcompetitiontakes placesince

nowawagedecreasemakes the L U -L F pairwinningaquite largemarketshareofits

rival,whileCournotcompetitionwouldgivethem onlyasmallpartofit.T his explain

whyitis likelythatmoreconcessions andless con° icts inwagenegotiations willoccur

underBertrandcompetition.T henextpropositionsummarizes ourresultswithrespect

to r̄m-levelbargaining.

Proposition3 Ifthewagebargainingtakesplaceatthe r̄m-level,thenthestrikeactivity

is smallerin Bertrand than in Cournotmarkets, and is increasingwith the degree of

productdi®erentiation.

U nderCournotcompetitioninaoligopolisticindustry,Vannetelbosch(1 997)hasshown

thatthestrikeactivityis largerifthewagebargainingtakes placeattheindustrylevel

ratherthanatthe r̄mlevel,becausespillovere®ectsareinternalizedattheindustrylevel.

Comparingtheexpressions(1 1),(1 7),and(1 8),weobservethat

ªd ,B < ªd ,C < ªc ,B =ªc ,C.

T hatis,theB ertrandcompetition increases thedisparity, interms ofstrikeactivity,of

bothbargainingstructures.

5 Conclusion

W ithinanincompleteinformationframework,wehavedevelopedamodelofwagedeter-

minationinaunionizedimperfectlycompetitiveindustry.U ndertwodi®erentbargaining
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structures (̄ rm-levelvs industry-level),wehaveinvestigatedthee®ects ofthedegreeof

productdi®erentiationandthetypeofmarketcompetition(B ertrandvsCournotcompe-

tition)onthenegotiatedwageandthestrikeactivity.Ifthewagebargainingtakesplace

attheindustry-level,thenboththewageoutcomeandthestrikeactivitydonotdependon

thedegreeofproductdi®erentiationwhateverthetypeofmarketcompetition.H owever,

ifthewagebargainingtakesplaceatthe r̄m-level,thenwagesandstrikesareincreasing

withthedegreeofproductdi®erentiation.

Finally, ourmodelsuggests that, once private information matters, one should be

cautiouswhenmakingpolicyrecommendationswithrespecttotheimpactofbargaining

structuresandtypesofmarketcompetitiononwagesandemploymentlevels(seeProposi-

tion2).N onetheless,ourmodelpredictsthatindustrieswhere r̄mscompeteµalaBertrand

ratherthanµalaCournotwillobservelessstrikeactivitywhenbargainingisdecentralized.

R eferences

[1 ]B inmore,K.G .,A .R ubinstein,andA .W olinsky,1 986,"T heN ashBargainingSolution

inEconomicM odelling,"RandJournalofEconomics 1 7,1 76-1 88.

[2]Cheung,F.K.andC.D avidson, 1 991 ,"BargainingStructureand Strike A ctivity,"

CanadianJournalofEconomics 24,345-371.

[3]D avidson,C., 1 988,"M ultiunitB argainingin O ligopolistic Industries," Journalof

L aborEconomics 6,397-422.

[4]D hillon,A .andE.Petrakis,20 0 1 ,A G eneralizedW ageR igidityR esultwithCentral-

izedN egotiations,"forthcominginInternationalJournalofIndustrialO rganization.

[5]D owrick,S.,1 989,"U nion-O ligopolyBargaining,"TheEconomicJournal99,1 1 23-

1 1 42.

[6]Kennan,J.andR.W ilson,1 989,"StrategicBargainingM odelsandInterpretationof

StrikeD ata,"JournalofA ppliedEconometrics 4,S87-S1 30 .

[7]Kennan,J.andR.W ilson,1 993,"BargainingwithPrivateInformation,"Journalof

EconomicL iterature31 ,45-1 0 4.

[8]R ubinstein,A .,1 982,"PerfectEquilibriuminaBargainingM odel,"Econometrica50 ,

97-1 0 9.

[9]Tracy,J.S.,1 986,"A n InvestigationintotheD eterminants ofU .S.StrikeA ctivity,"

A mericanEconomicReview76,423-436.

1 3



[1 0 ]Vannetelbosch, V .J., 1 996, "Testing B etween A lternative W age-EmploymentBar-

gainingM odels U singB elgianA ggregateD ata,"L abourEconomics 3,43-64.

[1 1 ]Vannetelbosch, V .J., 1 997, "W age Bargainingwith Incomplete Information in an

U nionizedCournotO ligopoly,"EuropeanJournalofPoliticalEconomy1 3,353-374.

[1 2]W atson,J., 1 998,"A lternating-O ®erBargainingwith Two-Sided IncompleteInfor-

mation,"ReviewofEconomicStudies 65,573-594.

1 4


