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1 Introd uc tion

T helabourmarketimplicationsofEuropeanintegrationareofconsiderableimportance.

SincelabourisnotverymobileinEurope,thee®ectsofinternationalintegrationonlabour

markets aremostlyindirectviaproductmarketintegration.M orecompetitiveproduct

marketswouldreducethepowerinnationallabourmarkets,makingthemmorecompeti-

tive.A ndersenetal.(20 0 0 )havefoundthatintegrationgraduallychangeslabourmarket

structures and induceswageconvergences aswellas strongerwageinterdependencies in

wageformationamongEuropeancountries.

Inthepresentpaperweinvestigatethee®ectsofseparatedproductmarketsopening

up forcompetitionaswellas offurthermarketintegrationonthenegotiatedwageand

thestrikeactivity. Inordertodoit,wedevelop aspatialtwo-countrymodelofwage

determinationwithprivateinformationinunionizedimperfectlycompetitiveindustries.

Intheliterature,productmarketintegrationhas been interpretedas areduction in

costsassociatedwithinternationaltrade:transportcosts,tari®s,taxes,informationcosts

aboutforeignmarkets,etc.T hesecostscouldbedividedinto x̄edcostsorstartupcosts

associatedwithexporting,andvariablecosts proportionaltothelevelofexports.N ay-

lor(1 998)has shownthatadecrease invariableexportcosts maygiverisetoahigher

wagesinceamonopolyunionrespondsbyincreasingthewageratetotheincreasedem-

ployment's demand.H owever,H uizinga(1 993)and Sorensen(1 993)haveshownthata

decreasein x̄edcosts,thatimpliesthemovefrom autarchytofullyintegratedmarkets,

would increasethedegreeofcompetition intheproductmarketand,as D owrick(1 989)

predicted,wouldreducewages.M orerecently,M unchandSorensen(20 0 0 )haveshown

thatareduction in x̄ed costs leads toan unambiguous decrease inwages,whereas a

reductioninvariabletradecosts hasanambiguouse®ectonwages,duetothefactthat

theintroductionofinternationalcompetitionforsomegoodsneutralizesthee®ectonthe

employment'sdemand.

B ut,allthesepreviouspapershaveusedacompleteinformationmodelswhichpredict

e±cientoutcomes ofthebargainingprocess. In particularagreementis always settled

immediately, sothatstrikes cannotoccuratequilibrium.1 T his is notthe case once

weintroduceprivateinformation intothewagebargaining, inwhichthe r̄strounds of

negotiationareusedforinformationtransmissionbetweenthetwonegotiators.So,the

mainfeatureofourmodelis thatboththeunionandthe r̄m haveprivateinformation.

M oreover,ourmodelenables us tostudytheimpactofproductmarkets openingup for

competitionaswellasoffurthermarketintegrationonwagesandstrikes.
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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W eshowthat,whenproductmarketsareseparated,thewagelevelandthestrikeactiv-

ityaredecreasingwiththetransportationcostandthecountryormarketsize.M oreover,

sincetheunionofthecountrywiththebiggestsizehas ahigheremploymentlevelthan

theothercountry,this unionwillbewillingtoconcedemorerapidlyduringthewage

negotiationanditwillbemoreeasyforthe r̄m toscreentheunion's type.A s aresult,

thestrikeactivitytendstobesmallerinthecountrywiththebiggestsize.

H owever, when markets are integrated,wages and strikes are nowincreasingwith

thetransportation cost.Indeed,when r̄ms produce in related productmarkets,wage

settlementscreatespillovere®ectsbyalteringthe r̄ms'relativecompetitivepositions in

theproductmarket.2 T hewagespillovere®ectscreateincentivestolowerwagesinorderto

gainalargershareoftheproductmarketandtoinducemoreconcessionsandless strikes

orlock-outs duringthewagenegotiations. M oreover,these incentives arestrongerthe

smallerthetransportationcostandthecountrysizeare.T herefore,onceproductmarkets

areintegrated,amarginalincreaseinproductmarketintegrationmodelledasadecrease

intransportationcostswillreducethewageandthestrikeactivityinbothcountries.

W ealsocomparethe strikeactivitywhen productmarkets are integratedwith the

strikeactivitywhenproductmarkets areseparated.W e n̄dthat,themoreamountof

privateinformationthe r̄m andtheunionhaveandthesmallerthetransportationcost

is,themorelikelythestrikeactivitywilldecreasewhenmarketsopenupforcompetition.

H owever, itis notexcludedthattheoretically,thestrikeactivitymightincrease inone

countryanddecreaseintheothercountrywhenmarkets openup forcompetition.For

example,ifitis commonlyknownthattheunion is strongerthanthe r̄m andthepri-

vateinformationissmallenough,thenthestrikeactivityofthecountrywiththesmallest

(greatest)marketsizewilldecrease(increase)whenseparatedproductmarkets openup

forcompetition.Indeed,whenseparatedproductmarkets openup forcompetition,the

biggest(thesmallest)countrywillloose(gain)asubstantialmarketshare.A s aconse-

quence,theunionofthebiggest(thesmallest)countrywillbehavemoreaggressively(less

aggressively)inwagenegotiations in ordertogetahigherwagethatcompensates the

anticipatedlostinemployment.Therefore,more(less)strikeactivitywouldresultinthe

biggest(smallest)country.

Finally,we n̄d,evenforthecompleteinformationcase,results thatarecontraryto

previousresultsobtainedintheliterature.Indeed,weshowthattheopeningofproduct

markets forcompetitionhas anambiguous impactonthenegotiatedwagelevel.Ifthe

countries sizes orinitialmarkets sizes aredi®erentenough,thentheopeningofmarkets
2David son(1988) and Hornand Wolinsky(1988) w ere ¯rst to stud ythe impac t ofw age spillover e®ec ts

onthe interac tionofunion-¯rm b argainingand d uopolistic quantity-setting.Dow rick(1989) hasstud ied
how prod uc t market pow er and pro¯tab ilityare related to w ages.
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couldincrease(reduce)thewageoutcomeinthecountrywiththebiggest(thesmallest)

size.

T hepaperis organizedas follows. In Section 2 themodelis presented.T heprice

game in themonopolisticandduopolisticmarkets aresolved assumingthatthewages

havealreadybeendetermined.Section3 describesthewagebargaininggameandsolves

this gameforthecaseoftwoseparated productmarkets. Section 4 is devoted tothe

wagebargaininggameforthecaseofan integratedproductmarket.Finally,Section 5

concludes.

2 T he M od el

W eassumethattherearetwocountries A and B andthatineachcountrythereis one

r̄m producingahomogeneousgood.Thetwo r̄ms arelocatedonaH otellinglinewith

unitlength.Firm A is locatedattheleftextremewhile r̄m B islocatedattherightend

pointoftheunitinterval.Consumershavenon-negativelineartransportationcoststper

unitofdistance.T heyareuniformlydistributedalongtheintervalandhavedensityone.

Consumers buyexactlyoneunitofthegood.A consumerlocatedatadistancexfrom

r̄m A getsthefollowingutilityfrombuyingthegoodto r̄m A :

v(t;x)=1 ¡t¢x.

L etxidenotethequantityproducedby r̄m i,andlet¦idenotetheprō tlevelsofeach

r̄m i (i= A;B ).Productiontechnologyexhibits constantreturns toscalewithlabour

as thesoleinputand is normalized in suchawaythatxi= li,whereli is laborinput.

T hetotalcostto r̄m i ofproducingquantityxi isxi¢wi,wherewi is thewagein r̄m

i.Inaddition,each r̄m isunionized,andenters intoanagreementwithitsrisk-neutral

union.T heworkforceforeach r̄m isdrawnfromseparatepoolsoflabour,andtheunion

objectiveistomaximizetheeconomicrent,i.e.

U i(wi;w;li;(xA;xB))=li¢(wi¡w),

wherew isthereservationwage.T heprō tofeach r̄m isgivenby

¦i(wi;li;(xA;xB))=pi¢xi¡wi¢xi:

Initially,thetwocountries constitutetwoseparatedmarketswithk< 1 and(1 ¡k)

beingthemarketsizesofcountryA andcountryB ,respectively.Interactionsbetweenthe

integrationofproductmarkets,thewagebargainingandthestrikeactivityareanalyzed

accordingtothefollowinggamestructure.Instageone,wagesaredeterminedbynego-

tiationsbetweenthe r̄m andtheunionineachcountry.Instagetwo,each r̄m chooses

price,employmentandoutput.T hemodelis solvedbackwards.
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Inthelaststageofthegame,thewagelevels havealreadybeendetermined.W hen

productmarketisnotintegratedeach r̄mservestheconsumerslocatedinhisowncountry

(itswholemarket),andcharges themonopolyprices.M oreprecisely,atequilibrium we

have

x¤A(wA)=

8
<
:

1¡wA
2t if1¡wA2t < k

k otherwise
,x¤B (wB)=

8
<
:

1¡w B
2t if1¡w B2t < 1 ¡k

1 ¡k otherwise
,

and

p¤A(wA)=

8
<
:

1+ wA
2 if1¡wA2t < k

1 ¡k¢t otherwise
,p¤B (wB)=

8
<
:

1+ wB
2 if1¡w B2t < 1 ¡k

1 ¡(1 ¡k)¢t otherwise
.

T hroughoutthepaperwewillfocus onthemore interestingcase,namelythecase

whereamonopolistwould liketocovertheentire integratedmarket.T his assumption

reverts toconsideronly theequilibrium wherex¤A = k,x¤B = (1 ¡k), p¤A = 1 ¡k¢t
and p¤B = 1 ¡(1 ¡k)¢t.So,whenmarkets areseparated,both r̄ms areconstrained

bytheirrespectivemarketsizeandarecoveringtheirentirehomemarket.H ence,the

equilibriumoutputofeach r̄mcoincideswithitsmarketsizeanddoesnotdependonthe

transportationcost.A nincreaseinthetransportationcostreducestheutilityofconsumers

frombuyingthegoodandthemonopolisticpricethatthe r̄m cancharge.

W henproductmarketsareintegrated,both r̄mscompetebychoosingsimultaneously

theirpricestomaximizeprō ts.Theunique(interior)N ashequilibriumofthisstagegame

yields

p¤i(wA;wB)=
2wi+ wj+ 3t

3
andx¤i(wA;wB )=

wj¡wi

6t
+
1
2

withi;j=A;B ,i6=j.T heN ashequilibriumoutputofeach r̄m(andhence,equilibrium

levelofemployment)is decreasingwiththetransportationcostandwith its ownwage,

while itis increasingwith theother r̄m's wage. In caseofwi= wj, theequilibrium

outputwillbeconstantand equalto 1
2 . Finally, notice that, contrarytothecase of

separatedproductmarkets,anincreaseinthetransportationcostreducesnowthedegree

ofcompetitionbetween r̄msandincreasesthepricesthatboth r̄mscancharge.

Inthe r̄ststageofthegame, r̄msandunionsnegotiatethewagesforeseeingperfectly

thee®ectofwages onthedecisions concerningoutputandemployment.Toinvestigate

theconsequences ofproductmarketintegrationonthenegotiatedwageandthe strike

activity,weanalyze r̄stthewagenegotiationswhenbothmarketsareseparated.

3 T w o Separated M arkets

Ineachcountry,thewagenegotiationproceedsas inR ubinstein's(1 982)alternating-o®er

bargainingmodel.T he r̄m andtheunionmakealternativelywageo®ers,withthe r̄m
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makingo®ers in odd-numbered periods andtheunionmakingo®ers in even-numbered

periods.Thenegotiationendswhenoneofthenegotiators accepts ano®er.N olimitis

placedonthetimethatmaybeexpendedinbargainingandperpetualdisagreementisa

possibleoutcome.T heunion is onstrikeineveryperioduntilanagreementis reached.

Bothnegotiatorsareassumedtobeimpatient.Indeed,the r̄m andtheunionhavetime

preferenceswithconstantdiscountratesrf> 0 andru> 0 ,respectively.W eassumethat

theunionsofbothcountrieshavethesamediscountrateruandthe r̄msofbothcountries

havealsothesamediscountraterf.

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).

T husthepredictedwageisgivenby

wSP Es,i =argmax[U i¡U 0]® ¢[¦i¡¦0]1¡® ,

wherethelowerscript"s"means thatproduct(and labour)markets areseparatedand

wagebargainingismadeindependentlyineachcountry,whereU 0 =0 and¦0 =0 arethe

status-quopayo®s,andwherei=A;B .T heparameter® 2(0 ;1 )istheunionbargaining
powerwhich is equalto rf

ru+ rf
,and itis thesameforbothunions.Simplecomputation

givesus

wSP Es,A =w+
®
2
[(1 ¡w)(3¡®)¡4tk]=w+

rf
(ru+ rf)

[
(1 ¡w)

2
(3ru+ 2rf)
(ru+ rf)

¡2tk] (1)

and

wSP Es,B =w+
rf

(ru+ rf)
[
(1 ¡w)

2
(3ru+ 2rf)
(ru+ rf)

¡2t(1 ¡k)] (2)

Expressions (1 )and(2)tellus that,whenamonopolistwouldcovertheentiremarket

ifbothmarketswereintegrated,thentheequilibriumwageineachcountryis increasing

withthereservationwagewandwiththeunionbargainingpower®,butis decreasing

withthetransportationcosttandwithitsmarketsize.N oticealsothat,ifbothcountries

ormarketsareofthesamesize,i.e.k= 1
2 ,thentheequilibriumwagescoincide.

Knowingtheequilibrium wage,onecaneasilyobtaintheequilibrium payo®s,which

aregivenby

U ¤s,A(®)=
®
2
[(1 ¡w)(3¡®)¡4tk]¢k,

¦¤s,A(®)=
k
2
[(1 ¡w)(2¡®(3¡®))¡2tk(1 ¡2®)],

forcountryA,andgivenby

U ¤s,B(®)=
®
2
[(1 ¡w)(3¡®)¡4t(1 ¡k)]¢(1 ¡k),
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¦¤s,B(®)=
(1 ¡k)

2
[(1 ¡w)(2¡®(3¡®))¡2t(1 ¡k)(1 ¡2®)],

forcountryB .Inbothcountriestheunionandthe r̄mequilibriumpayo®saredecreasing

withtandwithw.M eanwhileeach r̄m equilibrium payo®isdecreasingwiththeunion

bargainingpowerand increasingwith its marketsize, eachunion equilibrium payo®is

increasingwithitsbargainingpowerbutcouldbeincreasingordecreasingwiththemarket

size.Precisely,theunionequilibrium payo®is increasingwiththemarketsizeofits r̄m

ifandonlyifthemarketsizeis smallerthan(3¡®)(1 ¡w)[8t]¡1.Finally,sinceweare

consideringthecasewhereamonopolistwouldcovertheentiremarketifbothmarkets

wereintegrated,theequilibrium employmentofeach r̄m coincideswithitshomemarket

size.

Strikesdataseemtohaveasignī cantimpactonthewage-employmentrelationshipfor

collectivenegotiations.Seee.g.KennanandW ilson(1 989),Vannetelbosch(1 996).H ow-

ever,boththeasymmetricN ashbargainingsolutionandtheR ubinstein'smodelpredict

e±cientoutcomes ofthebargainingprocess.Inparticularagreementis settled immedi-

ately,sothatstrikescannotoccuratequilibrium.T his isnotthecaseonceweintroduce

privateinformationintothewagebargaining,inwhichthe r̄stroundsofnegotiationare

usedforinformationtransmissionbetweenthetwonegotiators.

T hemainfeatureofthenegotiationisthatbothnegotiatorshaveprivateinformation.

Eachnegotiatordoes notknowtheimpatience(ordiscountrate)oftheotherparty.It

is commonknowledgethatthe r̄m's discountrateis included intheset[rPf;r
I
f],where

0 < rPf · rIf,and thattheunion's discountrate is included in the set[rPu;rIu],where

0 < rPu·rIu.T hesuperscripts"I"and"P"identifythemostimpatientandmostpatient

types,respectively.T hetypesareindependentlydrawnfromtheset[rPj;rIj]accordingto

theprobabilitydistributionpj,forj=u,f.W eallowforgeneraldistributionsoverdiscount

rates.T hisuncertaintyimpliesboundsontheunionbargainingpowerwhicharedenoted

by® =rPf¢
h
rIu+ rPf

i¡1
and® =rIf¢

h
rPu + rIf

i¡1
.

L emma1 (Separatedmarkets)Considerthe wage bargainingwith private informa-

tion inwhichthedistributions pfandpuarecommonknowledge,andinwhichtheperiod

lengthshrinkstozero.ForanyperfectBayesianequilibria(PBE),thepayo®oftheunion

belongsto
h
U ¤s,¢(®);U ¤s,¢(®)

i
andthepayo®ofthe r̄m belongsto

h
¦¤s,¢(®);¦¤s,¢(®)

i
.

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

gainingmodelwithtwo-sidedincompleteinformation.3 A s W atson(1 998)stated,L emma
3Watson(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
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1 establishesthat"eachplayerwillbenoworsethanhewouldbeinequilibrium ifitwere

commonknowledgethathewerehis leastpatienttypeandtheopponentwerehismost

patienttype.Furthermore,eachplayerwillbenobetterthanhewouldbeinequilibrium

withtherolesreversed".4 From L emma1 wehavethattheP BEwageoutcomeincountry

A,w¤s,A(®;®),satis̄ esthefollowinginequalities:

w+
rPf

(rIu+ rPf)
[
(1 ¡w)

2
(3rIu+ 2rPf)
(rIu+ rPf)

¡2tk]·w¤s,A(®;®)· (3)

w+
rIf

(rPu + rIf)
[
(1 ¡w)

2
(3rPu + 2rIf)
(rPu + rIf)

¡2tk]:

N oticethateachwagesatisfyingtheseboundscanbetheoutcomebychoosingappropri-

atelythedistributionovertypes.T helower(upper)bound is thewageoutcomeofthe

complete informationgame,when itis common knowledgethattheunion's type is rIu
(rPu)andthe r̄m'stypeisrPf (rIf)(andtheunionbargainingpoweris ® (®)).Expression

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

equilibrium.Incaseofcountry B ,thePB Ewageoutcome,w¤s,B(®;®),willalsosatisfy

suchinequalities:

w+
rPf

(rIu+ rPf)
[
(1 ¡w)

2
(3rIu+ 2rPf)
(rIu+ rPf)

¡2t(1 ¡k)]·w¤s,B(®;®)· (4)

w+
rIf

(rPu + rIf)
[
(1 ¡w)

2
(3rPu + 2rIf)
(rPu + rIf)

¡2t(1 ¡k)]:

L emma1 andExpressions (3)and(4)alsotellus thatine±cientoutcomesarepossible,

evenastheperiodlengthshrinks tozero.T hewagebargaininggamemayinvolvedelay

(strikes orlock-outs),butnotperpetualdisagreement,atequilibrium.Indeed,W atson

(1 998)hasconstructedaboundondelayinequilibriumwhichshowsthatanagreementis

reachedin n̄itetimeandthatdelaytimeequalszeroasincompleteinformationvanishes.

Intheliteratureonstrikes,threedi®erentmeasuresofstrikeactivityareusuallypro-

posed:thestrikeincidence,thestrikeduration,andthenumberofworkdays lostdueto

workstoppages.Seee.g.CheungandD avidson(1 991),KennanandW ilson(1 989).Since

c ompute 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.
4Lemma 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¤s,¢(®);U¤s,¢(®)],e¦ 2 [¦ ¤s,¢(®);¦¤s,¢(®)],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.See also Vannetelb osch (1997).
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weallowforgeneraldistributionsovertypesandwemayencounteramultiplicityofP BE,

weareunabletocomputemeasuresofstrikeactivityastheonesjustmentioned.Indeed,

inordertocomputeanexpectedstrikedurationonewouldneedto x̄someparameters

ofthemodelsuchas thedistributionovertypesbutitwouldimplyasubstantialloss of

generality.So,weproposetoidentifythestrikeactivity(strikes orlock-outs)withthe

maximaldelayinreachingawageagreement.FollowingW atson(1 998)T heorem 3,the

largeristhedi®erencebetweentheupperboundandlowerboundonthebargainingout-

come,thelargeris thepotentialdelayforobtaininganagreement.T herefore,thestrike

activityis givenbythedi®erencebetweentheupperboundandthelowerboundonthe

wageoutcome.O urmeasureofstrikeactivitygivesthescopeeachplayerhasforscreening

hisopponentbymakingwageproposals satisfyingtheexpressions(3)or(4),andhence,

fordelayingthewageagreement.O nlyinaveragethismeasureisagoodproxyofactual

strikeactivity.

W henproductmarketsareseparated,thestrikeactivityincountryA is givenbythe

followingexpression.

ªs,A =
® ¡®
2

[(1 ¡w)(3¡(® + ®))¡4tk] (5)

= (

h
rIfr

I
u¡rPf rPu

i

£
rPf + rIu

¤£
rIf + rPu

¤)[(1 ¡w)
2

(
rIu

rIu+ rPf
+
2rPu + rIf
rPu + rIf

)¡2tk].

T hestrikeactivityincountryB ,ªs,B ,is alsogivenbyexpression(5)withkreplacedby

1 ¡k.N oticethat,ifk= 1
2 ,thestrikeactivityis thesameinbothcountries.T herefore,

bothªs,A andªs,B areincreasing(decreasing)functions ofrIu (rPu),aredecreasing(in-

creasing)functions ofrPf (rIf),andaredecreasingwiththereservationwagew,withthe

transportationcostt,andwiththeirownmarketorcountrysize.5

Proposition1 In the case oftwoseparatedproductmarkets,the strike activity is de-

creasingwiththecountryormarketsizeandisgreaterinthecountryormarketofsmaller

size.

T heexplanationbehindthisresultisthefollowingone.Comparing r̄sttheP BEwage

outcomes,weobservethat

w¤s,A(®;®)> w¤s,B(®;®)ift>
(1 ¡w)(® ¡®)(3¡(® + ®))

4(®(1 ¡k)¡®k)
.

Ifk> 1
2 ,itismorelikelyforvaluesof® and® thattheaboveconditionwillbesatis̄ ed.

So,countryA willtendtoenjoyagreateremploymentlevelandwagelevelthancountry
5How ever, the strike ac tivity d oesnot d epend onthe country or market size w henthe size isnot a

b ind ingrestric tion.See the Append ix.
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B .T herefore,itwillbemoreeasyforthe r̄mtoscreentheunion'stype,andsotheunion

ofcountryA willconcedemorerapidlyduringthewagenegotiation.A s aresult,strike

activityincountryA willbesmaller.

4 AnIntegrated P rod uc t M arket

N ow,weconsiderthesituation inwhichproductmarkets openup forcompetitionand

both r̄ms compete in prices in the integrated productmarket.A s before,weassume

that,ineachcountry,the r̄m andtheunionnegotiatewages as in R ubinstein's (1 982)

alternating-o®erbargainingmodel.T hetwonegotiations takeplacesimultaneouslyand

separately.Thatis,whennegotiatingthecountrywagelevel,theunionandthe r̄m of

eachcountrytakethewagesettlementoftheothercountryasgiven.M oreover,inboth

countries theunionandthe r̄m always correctlyanticipatethee®ectofwages onthe

subsequentpricecompetition.

U ndercompleteinformation,thecountry-levelequilibriumwagesaregivenby
8
<
:

wSP Ec ,A =argmax[UA]® [¦A]1¡®

wSP Ec ,B =argmax[U B]® [¦B]1¡®

where® isstilltheunion'sbargainingpoweranditisgivenbyexpression rf
ru+ rf

,andwhere

thelowerscript"c"meansthatproductmarketsareintegratedinacommonmarketand

wagebargainingis madeseparately(butnotindependently)ineachcountry(sincethe

outcomeofthebargaininginonecountrymaydependontheoutcomeofthebargaining

intheothercountry,andviceversa).Simplecomputationsgiveus

wSP Ec = w+
3®
2¡®

t=wSP Ec ,A =wSP Ec ,B (6)

= w+
3rf

2ru+ rf
t.

Expression(6)tellsusthat,incompleteinformation,thewageoutcomewhenmarketsare

integrated is stillincreasingwiththereservationwagewandwiththeunionbargaining

power®.Butnow,contrarytothecasewithseparatedproductmarkets,thewageoutcome

is increasingwiththetransportationcostt.O neexplanationfollows.A marginalincrease

in productmarketintegration,modelledas adecrease in transportion(ortrade)costs,

increasesthedegreeofcompetition(decreasesprices)withoutchanginglabourdemands.

A saresult,theprō tsofthe r̄m andthenegotiatedwagedecrease.6

6O ur result contrastsw ith Naylor (1998) w ho hasshow nthat a d ec rease intresultsina higher lab our

d emand .T hen,the monopolistic unionsexploit the higher lab our d emand to ob tainhigher w ages.
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Knowingthewagelevels,onecaneasilyobtaintheequilibrium employmentlevelsas

wellastheunionandthe r̄m equilibrium payo®s,whicharegivenby

U ¤c ,A(®) = U ¤c ,B(®)=U ¤c (®)=
3®

2(2¡®)
t,

¦¤c ,A(®) = ¦¤c ,B(®)=¦¤c(®)=
t
2
.

T hus,contrarytothecaseofseparatedmarkets,theunionandthe r̄mequilibriumpayo®s

areincreasingwiththetransportationcostt.N otverysurprisingly,theunionequilibrium

payo®is alsoincreasingwiththeunionbargainingpower.Finally,theequilibrium em-

ploymentlevelinboth r̄ms is thesameandequalto 1
2 =x¤A =x¤B.T his is duetothe

factthat,onceproductmarketsopenupforcompetition,both r̄msaresymmetricones.

Forthecomplete information situation,wecomparenowtheequilibrium outcomes

obtainedunderintegrated productmarkets with theones obtained forthecaseoftwo

separatedmarkets.W egetthat

wSP Ec ,A > wSP Es,A ifandonlyift>
(2¡®)(1 ¡w)(3¡®)
2(3 + k(4¡2®))

,

wSP Ec ,B > wSP Es,B ifandonlyift>
(2¡®)(1 ¡w)(3¡®)
2(3 + (1 ¡k)(4¡2®))

.

So,thefactorswhichincreasethelikelihoodthatproductmarketintegrationwillincrease

theequilibrium wageofa country are : abighomemarket, strongunions, and high

reservationwages.

Proposition2 T he greaterthe initialmarketsize ofa country, the union bargaining

power,andthereservationwageare,themorelikelythecountry'swagewillincreasewhen

marketsopenupforcompetition.

R ememberthatweareconsideringthecasewhereamonopolistwouldliketocover

theentireintegratedmarket.T hatis,wehaveassumedthatthetransportationcostis

nottoolarge:

t·(2¡®)(1 ¡w)
4

.

Comparingthisconditionontwiththetwoconditionshereabove,weget

(2¡®)(1 ¡w)
4

>
(2¡®)(1 ¡w)(3¡®)
2(3 + k(4¡2®))

ifandonlyif k>
3¡2®
4¡2®

,

and

(2¡®)(1 ¡w)
4

>
(2¡®)(1 ¡w)(3¡®)
2(3 + (1 ¡k)(4¡2®))

ifandonlyif (1 ¡k)>
3¡2®
4¡2®

.

1 0



T hus,inordertoguaranteethatitcouldexistatransportationcosttsuchthat,forany

® 2(0 ;1 ),

(2¡®)(1 ¡w)
4

> t>
(2¡®)(1 ¡w)(3¡®)
2(3 + k(4¡2®))

and/or

(2¡®)(1 ¡w)
4

> t>
(2¡®)(1 ¡w)(3¡®)
2(3 + (1 ¡k)(4¡2®))

,

itis necessarythatk is greaterthan 3
4 oris smallerthan

1
4 .Forexample, ifk> 3=4,

marketintegrationcouldincreasetheequilibriumwageoutcomeincountryA butthenit

woulddecreasetheequilibriumwageoutcomeincountryB .7 T hatis,ifthemarketsizes

ofboth countries aredi®erentenough,thenmarketintegration increases (reduces)the

wageoutcomeinthecountrywiththegreatest(thesmallest)marketsizewhilereducing

(increasing)outputandemploymentinthatcountry.

In fact,whenboth r̄ms compete in the integrated productmarket,wagespillover

e®ects arepresent.T hesespillovere®ects tends tolowerwages butaredecreasingwith

thetransportationcostandwiththecountrymarketsize.A saconsequence,instageone

ofthegame,the r̄m (andtheunion)ofthecountrywiththesmallestmarketsizehasa

greaterincentivetocommittoalowwageinordertoobtainalargermarketshareinstage

two,thanthe r̄m (andtheunion)ofthecountrywiththegreatestmarketsize.O nthe

contrary,theunionofthecountrywiththegreatestmarketsizemaybetemptedtoobtain

an increaseofthenegotiatedwagethatwouldcompensatetheanticipatedreduction in

employmentandoutputlevelduetotheintegrationofbothproductmarkets.

W econsidernowthecountry-levelwagebargainingwith private information about

thediscountrates.O nceproductmarketsareintegrated,both r̄msaresymmetricones.

H ence,welookforsymmetricP BE.

L emma2 (Integratedmarkets)Considerthecountry-levelwagenegotiationswithin-

complete information in which thedistributions pfand pu are common knowledge, and

in which the periodlength shrinks tozero.A ssume thatinside eachcountrythe union

andthe r̄m takethewagesettlementintheothercountryasgivenduringthebargaining.

Then, foranysymmetricperfectBayesian equilibria(PBE),the payo®ofthe union in

eachcountrybelongsto [U ¤c (®);U ¤c (®)]andthepayo®ofthe r̄m ineachcountrybelongs

to [¦¤c(®);¦¤c(®)].
7Notice that ifk= 1=2 thenthe ab ove cond itionsare never satis̄ ed w hatever the unionb argaining

pow er. T herefore, ifthe initialmarket sizesofb oth countriesare id entical, thenmarket integration
d ec reasesthe equilib rium w ages,leavingunchanged the output and employment levelsofb oth countries.

T hisresult issimilar to the one ob tained by Dow rick(1989),Huizinga (1993) and Sorensen(1993) w ho
show ed that prod uc t market integrationmaygive rise to low er w agesd ue to anincrease inthe d egree of
competition.
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L emma2 isthecounterpartofL emma1 forthecountry-levelwagenegotiationswhen

productmarkets are integrated.FollowingL emma2 andthecomplete informationre-

sultsweareabletostatesomeproperties aboutthecountry-levelwageoutcomes.T he

symmetricP BEwageoutcomew¤c (®;®)willsatisfythefollowinginequalities:

w+
3rPf

2rIu+ rPf
t·w¤c (®;®)·w+

3rIf
2rPu + rIf

t. (7)

N oticethateachwagesatisfyingtheseboundscanbetheoutcomebychoosingappropri-

atelythedistributionovertypes.T helower(upper)bound is thewageoutcomeofthe

completeinformationgame,whenitiscommonknowledgethattheunion'stypeisrIu(rPu)

andthe r̄m'stypeisrPf (rIf)(andtheunionbargainingpoweris ® (®)).

A su±cientcondition suchthat,withprivateinformationaboutthediscountrates,

marketintegrationwillincreasethewageincountryA is

w¤c (®;®)> w¤s,A(®;®)ift>
®(2¡®)(1 ¡w)(3¡®)
2(3® + k®(4¡2®))

.

Similarly,asu±cientcondition such that,with private informationaboutthediscount

rates,marketintegrationwillincreasethewageincountryB is

w¤c (®;®)> w¤s,B(®;®)ift>
®(2¡®)(1 ¡w)(3¡®)
2(3® + (1 ¡k)®(4¡2®))

.

N oticethat,if® =® =® thenthesetwoconditionscoincidewiththeonesundercomplete

information.T hus, ifk is greaterthan 3
4 orsmallerthan 1

4 andtheamountofprivate

informationj® ¡®jis smallenough,itis verylikelythatwerecovertheresultsobtained
undercompleteinformation.H ence,ifthetransportationcosttsatis̄ es theinequalities

(8),thenmarketintegrationwillincreaseforsurethewagelevelincountryA .Similarly,if

thetransportationcosttsatis̄ estheinequalities(9),thenmarketintegrationwillincrease

forsurethewagelevelincountryB.

(2¡®)(1 ¡w)
4

> t>
®(2¡®)(1 ¡w)(3¡®)
2(3® + k®(4¡2®))

, (8)

(2¡®)(1 ¡w)
4

> t>
®(2¡®)(1 ¡w)(3¡®)
2(3® + (1 ¡k)®(4¡2®))

. (9)

Incaseofintegratedproductmarkets,thestrikeactivityinbothcountries isgivenby

thefollowingexpression.

ªc =
6(® ¡® )t

(2¡®)(2¡® )
=

6(rIfr
I
u¡rPf rPu)t

(2rPu + rIf)(2rIu+ rPf)
. (1 0 )

Similarlytothecaseofseparatedproductmarkets,weobservethatªc is increasing

(decreasing)withrIu (rPu),anddecreasing(increasing)withrPf (rIf).Butnow,thestrike

1 2



activityis increasingwiththetransportationcostt.Theintuitionbehindthisresulthas

todowiththecompetitionontheproductmarket.A smentionedbefore,whenproduct

marketsareintegrated,eachunion-̄ rm pairexpectstobeabletoalteritsrelativewage

positionintheintegratedindustry.T herefore,itresultswagespillovere®ects:eachunion-

r̄mpairhasanincentivetolowerwagesinordertoincreaseitsoutputlevelandthe r̄m

prō ts,andtogain alargershareofthe integrated productmarket.T his incentive is

strongerthesmallerthetransportationcostsare.Indeed,amarginalincreaseinproduct

marketintegrationmodelledasadecreaseintransportationcostsincreasesthecompetition

between r̄ms.T hisexplainwhyitislikelythatmoreconcessionsandlesscon° ictsinwage

negotiationswilloccurwhentransportationcostdecrease.

Proposition3 Inthecaseofintegratedproductmarkets,amarginalincreaseinproduct

marketintegrationmodelledasadecreaseinthetransportationcostwillreducethestrike

activityinbothcountries.

N owwecomparethestrikeactivitywhen productmarkets are integratedwith the

strikeactivitywhenproductmarkets areseparated.T hatis,wecompareExpression(5)

withExpression(1 0 ).ForcountryA ,thiscomparisonleadstothefollowingresult:

ªc < ªs,A ifandonlyift<
(1 ¡w)(3¡(® + ®))(2¡®)(2¡®)

4(3 + k(2¡®)(2¡®))
.

ForcountryB ,thiscomparisonleadsto:

ªc < ªs,B ifandonlyift<
(1 ¡w)(3¡(® + ®))(2¡®)(2¡®)

4(3 + (1 ¡k)(2¡®)(2¡®))
).

N oticethattheconditions ontcoincidewheneverbothcountries havethesamemarket

size.Fromtheseconditionsweareabletodrawthefollowingresult.

Proposition4 T hemoreamountofprivateinformationthe r̄mandtheunionhaveand

thesmallerthetransportationcostis,themorelikelythestrikeactivitywilldecreasewhen

marketsopenupforcompetition.

T hisresultmightcorroboratesomeempiricalobservationsabouttheEuropeanmarket

integration.In 1 985 both Spainand Portugal(as wellas G reece)joinedtheEuropean

Community.O neoftheirmaincompetitorisFrance.W eobservethat,beforethemarket

opened up theaveragenumberofstrikes and lock-outs was 2885 forFrance, 1 861 for

Spain,and 437forPortugal.B ut,afterthemarketopenedup,theaveragenumberof

strikes andlock-outs drops quitesignī cativelyto1 663 forFrance, 1 1 53 forSpain,and

280 forPortugal(Sources:IL O Yearbook.D ataonstrikesandlock-outsfrom 1 976 until

1 999).M oreover,thenumberofstrikeshas stilldecreasedduringthelastdecadedueto
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graduallymoreintegrationwhichismodelledbyadecreaseofthetransportationcosttin

ourmodel(seeProposition3).

H owever,itisnotexcludedthat,thestrikeactivitymightincreaseinonecountryand

decreaseintheothercountrywhenmarketsopenupforcompetition.O necancheckthat,

ifw¤c (®;®)> w¤s,A(®;®)thenªc > ªs,A,and ifw¤c (®;®)> w¤s,B(®;®)thenªc > ªs,B.

TakethecasewherecountryA hasahomemarketsizegreaterthan 3
4.A ssumethatthe

privateinformationj® ¡®jis smallenoughtoguaranteethatw¤c (®;®)> w¤s,A(®;®)and

w¤c (®;®)< w¤s,B(®;®). T hen, from Proposition 1 and theresults hereabove,wehave

ªs,A < ªc andªs,A < ªs,B.So,wedonotknowwhetherªc is smallerorgreaterthan

ªs,B.But,ifitiscommonlyknownthattheunionisstrongerthanthe r̄m(i.e.® ¸0 :5)

andtheamountofprivateinformationj® ¡®jis smallenough,thenthestrikeactivity

ofthe countrywith the smallestmarketsizewilldecreasewhen markets open up for

competition.Theintuitionbehindthis resultfollows.W henseparatedproductmarkets

openupforcompetition,thebiggest(thesmallest)countrywillloose(gain)asubstantial

marketshare.A saconsequence,theunionofthebiggest(thesmallest)countrywillbehave

moreaggressively(less aggressively)inwagenegotiations inordertogetahigherwage

thatcompensatestheanticipatedlostinemployment.T herefore,more(less)strikeactivity

wouldresultinthebiggest(smallest)country.

Proposition5 Ifitis commonlyknown thatthe union is strongerthan the r̄m and

theprivate information is smallenough,then the strikeactivityofthecountrywiththe

smallest(greatest)marketsizewilldecrease (increase)when separated productmarkets

openupforcompetition.

5 Conclusion

W ithinan incompleteinformationframework,wehavedevelopedaspatialtwo-country

modelwithimperfectlycompetitiveproductmarketsandunionizedlabormarkets.Two

r̄mslocatedonformersegmentedproductmarketsstarttocompeteatthesameenlarged

productmarket.W ehaveinvestigatedthee®ects ofproductmarketintegrationonthe

negotiatedwageandthestrikeactivity.W henproductmarketsaresegmented,boththe

wageoutcomeandthestrikeactivityineachcountrydecreasewiththetransportationcost

andthemarketsize.H owever,whenproductmarkets areintegrated,wages and strikes

increasewiththetransportationcostwhichis interpretedasthedegreeofintegration.

Contrarytotheresultsfoundintheliterature,wehaveshownthat,underthecomplete

informationframework,areduction in x̄edcosts (thatmakes productmarkets opening

up forcompetition)has anambiguous impacton thenegotiatedwage. So,ourmodel
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suggeststhat,evenwithcompleteinformation,oneshouldbecautiouswhenmakingpolicy

recommendationswithrespecttotheimpactofproductmarketintegrationonwagesand

employmentlevels.

N evertheless,thisambiguitydidnotpreventus todrawveryinterestingresults once

private information is introduced. Indeed,wehave shown that,thegreaterthe initial

marketsizeofacountry,thestrongertheunionandthehigherthereservationwageare,

themorelikelythecountry'swagewillincreasewhenmarkets openup forcompetition.

W ithrespecttothestrikeactivityweget:themoreamountofprivateinformationthe

r̄m andtheunionhaveandthesmallerthetransportationcostis,themorelikelythe

strikeactivitywilldecreasewhenmarketsopenupforcompetition.

T herelatedliteraturehasmodelledthewagenegotiationusingthemonopolyunion

model,whereinfacttheunionchooses thewagewhichmaximizeits utility.SeeN aylor

(1 998),M unchandSorensen(20 0 0 ).H ere,wehaveusedthemoregeneralright-to-manage

model,wheretheunionandthe r̄m reallynegotiatethewageandwehaveshownthat

theresultsobtainedwithamonopolyunionarenotrobusttothisgeneralization.

W ehavealsoassumedthat r̄ms areexogenouslylocatedattheextremepoints of

theunitinterval.O necouldanalyzetheissueoflocationbyusingtheH otellinginterval

withquadratictransportationcosts.Seed'A spremontetal.(1 979).Each r̄m thenhas

thepossibilitytoreducethedegreeofhorizontaldi®erentiation bymovingtowards the

centerofits incumbentmarket.T hiswouldmaximizetheprō tswhenproductmarkets

are segmentedas themonopolistcould extractmoresurplus from its consumers. T he

decrease in horizontaldi®erentiation howeverincreases pricecompetitiononceproduct

markets areintegrated.T herevenues from sellingtonewconsumers thereforedecrease.

T hisre° ectstheprincipleofmaximaldi®erentiation.T herefore,theassumptionwemade

ofpositioning r̄ms atthetwooppositeextremes o®ers thehighestscopeforprō table

entryintheotherproductmarket.

T hereare anumberofpotentialdirections forfurtherwork. First, the paperhas

focussedonthecaseofformermonopolisticproductmarketswith identicaltechnologies

and transportation costs.Itwould be interestingtoconsidervarious initialdi®erences

acrosstheproductmarkets,suchas inmarketstructure,technologiesandtransportation

costs.Second,wehaverestrictedouranalysistothecaseof̄ xed r̄ms'locations.Sincethe

marketcanbesuppliedby r̄msfromanywherewithintheintegratedmarket,itbecomes

less importantwhere r̄ms locate.Firmscouldmovetoareaswithlowproductioncosts,

leavinghighcostareas.D ri±llandPloeg(1 995)showedthatwagesdecreaseifunionstake

this intoaccount.A completeanalysisofthissituation,aswellasempiricalstudies,isleft

forfurtherresearch.
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6 Append ix

Solvingthecaseofseparatedmarkets whenthecountries marketsizes arenotbinding

restrictions,weobtainundercompleteinformationthefollowingresults:

wSP Es,A =w+
®
2
¢(1 ¡w)=w+

rf(1 ¡w)
2(ru+ rf)

,

wSP Es,B =w+
®
2
¢(1 ¡w)=w+

rf(1 ¡w)
2(ru+ rf)

,

U ¤s,A(®)=
®(2¡®)

8t
¢(1 ¡w)2 ,

¦¤s,A(®)=
(1 ¡®

2 (1 ¡w)¡w)2

4t
,

U ¤s,B(®)=
®(2¡®)

8t
¢(1 ¡w)2 ,

¦¤s,B(®)=
(1 ¡®

2 (1 ¡w)¡w)2

4t
.

Intheprivateinformationframework,theP BEwageoutcomeswillsatisfythefollowing

inequalities:

w+
rPf(1 ¡w)
2(rIu+ rPf)

·w¤s,A(®;®)·w+
rIf(1 ¡w)
2(rPu + rIf)

,

w+
rPf(1 ¡w)
2(rIu+ rPf)

·w¤s,B(®;®)·w+
rIf(1 ¡w)
2(rPu + rIf)

,

andthestrikeactivityisgivenby:

ªs,A =
® ¡®
2

(1 ¡w)=

h
rIfr

I
u¡rPf rPu

i

2
£
rPf + rIu

¤£
rIf + rPu

¤(1 ¡w)=ªs,B.

R eferences

[1 ]A ndersen,T .M .,N .H aldrupandJ.R .Sorensen,20 0 0 ,"EU L abourM arkets:E®ects

ofgreaterproductmarketintegration",EconomicPolicy30 ,1 0 5-1 33.

[2]d'A spremont,C.,J-J.G abszewiczandJ-F.T hisse,1 979,"O nH otelling'sStabilityin

Competition",Econometrica47,1 1 45-1 1 50 .

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

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

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

CanadianJournalofEconomics 24,345-371.

1 6



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

L aborEconomics 6,397-422.

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

1 1 42.

[7]D ri±ll,J.,vanderPloeg,F.,1 995,"TradeL iberalisationwithImperfectCompetition

inG oodsandL abourM arkets",ScandinavianJournalofEconomics 97,223-243.

[8]H orn,H .,andA .W olinsky,1 988,"B ilateralM onopoliesandIncentives forM erger",

RandJournalofEconomics 1 9,40 8-41 9.

[9]H uizinga,H .,1 993,"InternationalM arketIntegrationandU nionW ageB argaining",

ScandinavianJournalofEconomics 95,249-255.

[1 0 ]Kennan,J.andR.W ilson,1 989,"StrategicBargainingM odelsandInterpretationof

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

[1 1 ]M unch,J.R .,andJ.R .Sorensen,20 0 0 ,"CompetitivenessandIntegrationofProduct

M arkets",O penEconomies Review1 1 (4),359-381 .

[1 2]N aylor,R .,1 998,"InternationalTradeandEconomicIntegrationwhenL abourM ar-

ketsareG enerallyU nionised",EuropeanEconomicReview42,1 251 -1 267.

[1 3]R ubinstein,A .,1 982,"PerfectEquilibriuminaBargainingM odel,"Econometrica50 ,

97-1 0 9.

[1 4]Sorensen, J.R ., 1 993, "Integration ofProductM arkets when L abourM arkets are

U nionized",RecherchesEconomiquesdeL ouvain 59,485-50 2.

[1 5]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 6]Vannetelbosch, V .J., 1 997, "W age Bargainingwith Incomplete Information in an

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

[1 7]W atson,J., 1 998,"A lternating-O ®erBargainingwith Two-Sided IncompleteInfor-

mation,"ReviewofEconomicStudies 65,573-594.

1 7


