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1 Introd uc tion

L abormarketorganizationplaysanimportantroleindeterminingwagelevelsandproduct

marketstructure(seee.g.H ornandW olinsky,1 988).T hispaperincorporatestheoption

forunionstodelegatethewagebargainingandanalyzes howita®ects theincentives for

merger.

U ptonowtheliteraturehasmainlyfocusedonstrategicdelegationonbehalfofshare-

holders.FershtmanandJudd(1 987)were r̄sttoaddresstheissueofstrategicmanagerial

delegation in thecontextofoligopolistic industries withCournotcompetition (seealso

Sklivas, 1 987). M orerecently, G onz¶alez-M aestreand L ¶opez-Cu~nat(20 0 1 )haveconsid-

ered the interactions between the use ofstrategicmanagerialdelegation and mergers.

T heyhaveshownthattheincentives formerger,undermanagerialdelegation,arecon-

siderably increasedwithrespecttothesettingwithoutdelegation.R egardingstrategic

uniondelegation,ConlinandFurusawa(20 0 0 )haveprovidedanexplanationofwhysenior

unionmembersmayrepresenttheunionincontractnegotiationswithamonopolist.B y

strategicallydelegatingcontractnegotiationstowage-maximizingindividuals,thesurplus-

maximizingunionmaybebettero®thanifsurplus-maximizingindividualsnegotiatethe

contract.

Inthispaperwegofurtherbydealingwiththeinteractionsbetweenthestrategicuse

ofuniondelegationandtheincentivesformergerinduopolisticmarkets.Inwhatfollows

weshowthatunionizationdoesnotalwaysreducetheincentivesformergerasadvocated

in H ornand W olinsky(1 988). Indeed,we n̄d that,oncetheunionhas theoption to

delegate,anincreaseintheunionbargainingpowercancreateincentivesforthe r̄msto

merge.Precisely,both r̄msmay n̄dprō tabletomergeandnegotiatethewagewith

surplus-maximizingdelegates inordertoavoidhavingtobargainwithwage-maximizing

delegates.M oreover,weshowthatinsuchequilibrium theoptionofstrategicdelegation

harmsboththeunionsandthe r̄ms.

A nimportantconsequenceofthose n̄dingsisthatoneshouldquestionthewisdomthat

unionizationdecreases incentivesformergerandthatstrategicuniondelegationincreases

benē tsfortheunion.

2 T he B asic M od el

Consideraduopolisticmarketforasinglehomogenous product,wherethedemand is

linearandisgivenbyP =a¡b¢Q ,P isthemarketprice,andQ istheaggregatequantity

demanded. T here are two r̄ms indexed by i, i = 1;2. L et Q i denote thequantity

producedby r̄m i,andlet¦idenotetheprō tlevelofeach r̄m i.T heonlyvariable
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inputis labor.Technologyexhibitsconstantreturnstoscaleandisnormalizedinsucha

waythatQ i= L i,where L i is laborinput,andtheunitproductioncostofeach r̄m is

thewageW i.T hus,theprō tofeach r̄m isgivenby

¦i=(a¡bQ )Q i¡W i¢Q i.

Each r̄m belongs toandis controlledbyonerisk-neutralowner.T heobjectiveofeach

owneristomaximizeprō ts.Inaddition,each r̄m isunionized,andentersintoaclosed-

shop agreementwith its risk-neutralunion.T heworkforceforeach r̄m is drawnfrom

separatepoolsoflabor,andtheunionobjectiveistomaximizetheunionsurplus,taking

asgiventhewageobtainedbytheotherunion:

U i= L i¢(W i¡W ),

whereW isthereservationwage.

W estudyafour-stagegame.Instageone,theownersofthe r̄msdecidewhetherornot

tomergeboth r̄ms.1 Instagetwo,thesurplus-maximizingunion(ofeach r̄m simulta-

neously)chooseswhethertousesurplus-maximizingdelegatesortousewage-maximizing

delegates(suchasseniorunionmembers)whowillnegotiatethewagewiththeemployer.

T heobjectiveofawage-maximizingdelegateis simplyVi=W i¡W .Instagethree,the

wagebargainingoccurs.Finally,instagefourtheemployerchoosestheoutputlevel.T he

modelis solvedbackwards.

Inthelaststageofthegame,twocaseshavetobedistinguished.First,weconsiderthe

caseinwhichthe r̄mshavenotmerged,i.e.theduopolycase.T hen,knowingthatthe

wagelevels (W 1 and W 2)havealreadybeendetermined,theemployers ofthetwo r̄ms

competebychoosingsimultaneouslytheiroutputs tomaximizetheirprō ts.T he N ash

equilibriumofthis stagegameyields:

Q 1D(W 1;W 2) =
a+ W 2 ¡2W 1

3b
,Q 2D(W 1;W 2)=

a+ W 1¡2W 2

3b
,

PD(W 1;W 2) =
a+ W 1 + W 2

3
,

wherethesubscript"D"identī es theduopoly.Second,weconsiderthecase inwhich

the r̄ms havemergedtoform amonopoly.T hen,knowingthatthewagelevel(W )has

alreadybeendetermined,themonopolistchooses:

Q M (W )=
a¡W
2b

,P M (W )=
a+ W
2

,

wherethesubscript"M "identī esthemonopoly.
1To keep the mod elassimple aspossible it isassumed that once b oth ¯rmsmerge b oth unionsmerge

too.T hiscould b e d erived end ogenouslybyallow ingb oth unionsto choose w hether or not to merge once
b oth ¯rmshave alread ymerged (see Hornand W olinsky,1988).Another interpretationisthat a merger
impliesthe concentrationofallac tivitiesina single plant.
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3 T he DuopolyCase

Inthethirdstagewagebargainingoccurs.Insideeach r̄m theemployerandtheunion

delegatenegotiatethewagelevelforeseeingperfectlythee®ectofwages onoutputand

employmentlevels.Thetwonegotiations takeplacesimultaneouslyand independently.

T hatis,whennegotiatingthewage,theemployerandtheuniondelegatetaketheother

r̄m'swageasgiven.W emodeltheoutcomesofthebargainingbyusingtheformulaof

anasymmetricN ashbargainingsolutionwhichis interpretedasthelimitofthesubgame

perfectequilibriumoftheR ubinstein(1 982)bargainingmodelwhenthelagbetweeno®ers

convergestozero(seeB inmoreetal.,1 986).

First,weconsiderthecaseinwhichinboth r̄mstheunionsendssurplus-maximizing

delegateswhoseinterestis thesameastheunion'sobjective.T hen,thepredictedwages

aregivenby
8
<
:

W 1 =argmax
h
L 1(W 1;W 2)¢(W 1¡W )

i°
¢[(P ¡W 1)¢Q 1(W 1;W 2)]1¡°

W 2 =argmax
h
L 2 (W 1;W 2)¢(W 2 ¡W )

i°
¢[(P ¡W 2)¢Q 2(W 1;W 2)]1¡°

where° 2(0 ;1 )istheunionbargainingpowerandthedisagreementpointsofboth r̄ms

andunionsarezero.Solvingthesesimultaneouslyyieldsthefollowingsolutionforwages,

ouputs,prō tsandunionspayo®s:

W ss
1D = W ss

2D =W +
°

4¡°
(a¡W ),Q ss

1D =Q ss
2D =

2(2¡° )(a¡W )
3b(4¡° )

,

¦ss
1D = ¦ss

2D =
1
9b

"
2(2¡° )(a¡W )

(4¡° )

# 2
,U ss

1D =U ss
2D =

2° (2¡° )(a¡W )2

3b(4¡° )2
,

wherethesuperscript"ss"meansthatunion1 choosessurplus-maximizingdelegatesand

union2 choosessurplus-maximizingdelegates.

Second,weconsiderthecaseinwhichinboth r̄mstheunionsendswage-maximizing

delegates.T hen,thepredictedwagesaregivenby
8
<
:

W 1 =argmax
h
(W 1¡W )

i°
¢[(P ¡W 1)¢Q 1(W 1;W 2)]1¡°

W 2 =argmax
h
(W 2 ¡W )

i°¢[(P ¡W 2)¢Q 2(W 1;W 2)]1¡°

Solvingthesesimultaneouslyyieldsthefollowingsolutionforwages,outputs,prō tsand

unionspayo®s:

W w w
1D = W w w

2D =W +
°

4¡3°
(a¡W ),Q w w

1D =Q w w
2D =

4(1 ¡° )(a¡W )
3b(4¡3° )

,

¦w w
1D = ¦w w

2D =
1
9b

"
4(1 ¡° )(a¡W )

(4¡3° )

# 2
,U w w

1D =U w w
2D =

4° (1 ¡° )(a¡W )2

3b(4¡3° )2
,
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wherethesuperscript"ww"meansthatunion1 chooseswage-maximizingdelegatesand

union2 chooseswage-maximizingdelegates.

Finally,weconsidertheasymmetriccases inwhichtheunionof r̄m i chooseswage-

maximizingdelegatesandtheunionof̄ rmjchoosessurplus-maximizingdelegates.T hen,

thepredictedwagesaregivenby
8
<
:

W i=argmax
h
(W i¡W )

i°
¢[(P ¡W i)¢Q i(W i;W j)]1¡°

W j=argmax
h
L j(W i;W j)¢(W j¡W )

i°¢[(P ¡W j)¢Q j(W i;W j)]1¡°

Solvingthesesimultaneouslyyieldsthefollowingsolutionforwagesandunionspayo®s:

W w s
1D =W sw

2D =W +
° (4 + ° )

8(2¡° )¡° 2
(a¡W ),W w s

2D =W sw
1D =W +

° (4¡° )
8(2¡° )¡° 2

(a¡W ),

U w s
1D = U sw

2D =
° (4 + ° )(1 6¡1 2° ¡4° 2)(a¡W )2

3b[8(2¡° )¡° 2]2
,

U w s
2D = U sw

1D =
° (4¡° )(1 6¡1 2° + 2° 2)(a¡W )2

3b[8(2¡° )¡° 2]2
,

wherethesuperscript"ws (sw)"means thatunion1 (2)chooseswage-maximizingdele-

gates andunion2 (1 )chooses surplus-maximizingdelegates.Comparingtheequilibrium

wageexpressions con̄ rms ourexpectations. W age-maximizingdelegates obtain higher

wagelevels than surplus-maximizingdelegates do: W w w
1D > W w s

1D > W sw
1D > W ss

1D and

W w w
2D > W sw

2D > W w s
2D > W ss

2D.

Inthesecondstage,theunionssimultaneouslychoosewhethertousesurplus-maximizing

delegatesorwage-maximizingdelegatestonegotiatethewagewiththeemployer.Thepro-

l̄einwhichbothunionschoosesurplus-maximizingdelegatesisaN ashequilibriumofthe

stagegameifandonlyifU ss
1D ¸U w s

1D andU ss
2D ¸U sw

2D.H ence,thereisa° suchthatthe

prō leinwhichbothunionschoosesurplus-maximizingdelegates isaN ashequilibrium if

andonlyif° ¸° ' :79.T heprō leinwhichbothunionschoosewage-maximizingdele-

gates isaN ashequilibriumofthestagegameifandonlyifU w w
1D ¸U sw

1D andU w w
2D ¸U w s

2D.

H ence,thereisa° D suchthattheprō leinwhichbothunionschoosewage-maximizing

delegates isaN ashequilibrium ifandonlyif° ·°D ' :81 .

Tworemarkshavetobemade.First,anasymmetricprō lewhereoneunionchooses

asurplus-maximizingdelegateandtheotherunionchooses awage-maximizingdelegate

isneveraN ashequilibrium.Second,for° 2 [° ;° D]wehavetwoN ashequilibriabutonly
oneseems tobeareasonableoutcome.Indeed,onecan easily showthattheoutcome

whereboth unions sendwage-maximizingdelegates is the uniquecoalition-proofN ash

equilibrium outcome(becauseofU w w
iD ¸ U ss

iD, i = 1 ;2). B ernheim etal.(1 987)have
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dē nedaN ashstrategycombinationasacoalition-proofN ashequilibriumifnocoalitionof

playerscouldformaself-enforcingagreementtodeviatefrom it.Tosummarize,theunion

ineach r̄m willchooseawage-maximizingdelegateifandonlyiftheunionbargaining

powerisnottoostrong,° ·° D.

4 T he M onopolyCase

Incasetheunionsendssurplus-maximizingdelegates,thepredictedwageisgivenby

W =argmax
h
L (W )¢(W ¡W )

i°
¢[(P ¡W )¢Q (W )]1¡°,

whichyields:

W s
M = W +

°
2
(a¡W ),Q s

M =
(2¡° )(a¡W )

4b
,

¦s
M =

1
4b

"
(2¡° )(a¡W )

2

# 2
,U s

M =
° (2¡° )(a¡W )2

8b
,

wherethesuperscript"s"means thattheunion sends surplus-maximizingdelegates to

negotiatewiththemonopolist.

Incasetheunionsendswage-maximizingdelegates,thepredictedwageisgivenby

W =argmax
h
(W ¡W )

i°
¢[(P ¡W )¢Q (W )]1¡°,

whichyields:

W w
M = W +

°
2¡°

(a¡W ),Q w
M =

(1 ¡° )(a¡W )
(2¡° )b

,

¦w
M =

1
b

"
(1 ¡° )(a¡W )

(2¡° )

# 2
,U w

M =
° (1 ¡° )(a¡W )2

(2¡° )2b
,

wherethesuperscript"w"meansthattheunionchooseswage-maximizingdelegates.

Inthesecondstage,theunionchooseswhethertousesurplus-maximizingdelegates

orwage-maximizingdelegates tonegotiate thewagewith themonopolist. Theunion

willchoosewage-maximizingdelegates ifandonly ifU w
M ¸ U s

M ,thatis, ifandonly if

8(1 ¡° )¡(2¡° )3¸ 0 .H ence,thereis a ° M suchthattheoutcomewheretheunion

chooses wage-maximizingdelegates is anequilibrium outcomeofthestagegame ifand

onlyif° ·° M ' :76.
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5 M erger Incentivesand CompetitionP olicy

Inthissectionweinvestigatehowtheoptiontheunionhastousestrategicdelegationwill

a®ecttheincentivesformerger.Beforeansweringthisquestionweconsiderthebenchmark

whereunionsdonothavetheoptionofstrategicdelegation.W esaythatboth r̄mshave

incentivesoritisprō tableforthemtomergeifandonlyif¦M ¸¦1D+ ¦2D.W ithoutthe

optionofstrategicdelegation,both r̄msaregoingtomergeifandonlyif¦s
M ¸¦ss

1D+¦
ss
2D.

H ence,amergerwilltakeplaceifandonlyifunionsareweak,° · 12¡8
p
2

3 ' :23.Indeed,

whenunionsarestrongenough,then r̄mshavenoincentivestomergebecausebymerging

thewagespillovere®ectswhichbeforewerepushingdownthewageswoulddisappear.

Proposition1 Ifunions cannotuse strategicdelegation,then r̄ms have incentives to

mergeifandonlyifunionshaveaweakbargainingpower, ° · 12¡8
p
2

3 .

O newouldbetemptedtoconcludethatunionizationorstrongunions willdecrease

theincentivesformerger.T hen,bygivingtheoptionofstrategicdelegationtotheunion,

onewouldexpectthattheprō tabilityofmergerswoulddecreaseevenmore.A sweshow

nextthereisnoclearanswer.

If° ·° M thenbothundertheduopolyandthemonopolysituationswage-maximizing

delegatesaresent.Firmshaveincentivestomergeifandonlyif¦w
M ¸¦w w

1D + ¦
w w
2D.H ence,

amergerwilloccurifandonlyif° · 12¡8
p
2

9¡4
p
2
' :20 5.T his resultseems tosuggestthat

strategicuniondelegationwouldreduceincentivesformerger.Butthisisnotalwaystrue.

If° 2 [° M ;°D]thenamergerenablesboth r̄mstoswitchfrom aduopolisticequilib-

rium inwhichwage-maximizingdelegatesaresenttoamonopolisticequilibrium inwhich

surplus-maximizingdelegatesaresent.T hatis,amergerswitchestheequilibriumregime

withrespecttothechoiceofdelegates.Since¦s
M ¸¦w w

1D + ¦w w
2D for° 2 [° M ;°D],itis

optimalforthe r̄mstomergeandnegotiatethewagewithsurplus-maximizingdelegates

inordertoavoidaduopolywherenegotiationswouldtakeplacewithwage-maximizing

delegates.

Proposition2 Ifunionscanusestrategicdelegation,then r̄msaregoingtomergeifand

onlyiftheunionbargainingpowerisweak,° · 12¡8
p
2

9¡4
p
2
,ortheunionbargainingpoweris

strongbutnottoostrong,° 2 [° M ;°D].

Finally,oneshouldnoticethattheoptionofstrategicdelegationwillharm boththe

r̄msandtheunionswhen° 2 [° M ;°D].Indeed,weobservethattheequilibriumoutcome

with strategicdelegation is Pareto-dominated bytheonewithoutstrategicdelegation:

¦s
M < ¦ss

1D + ¦ss
2D andU s

M < U ss
1D + U ss

2D.
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Tosummarize,strategicuniondelegationwilldecreasetheincentivesformergerwhen

theunionbargainingpowerisweak.H owever,iftheunionhasastrongbargainingpower,

thenstrategicdelegationmightcreateincentivesforthe r̄mstomerge.

Intermsofcompetitionpolicy,oneshouldbecarefulwhendrawingconclusionswith

respecttounions andincentives formerger.Indeed,anincreaseintheunionbargaining

powerwilltendtodiminishtheincentivesformerger.B ut,onceweallowforstrategicdel-

egation(forexample,bymeansoflawsprotectinguniondelegatesfrombeingdismissed),

r̄msmightbepushedtomergeevenifunionsarestrong,becauseamergerenablesthem

toswitchfrombilateralnegotiationswithwage-maximizingdelegatestoasinglenegotia-

tionwithsurplus-maximizingdelegates.M oreover,theymightendupinasituationwhere

boththe r̄msandtheunionsareworseo®comparedtothecasewithoutthepossibility

ofdelegation.
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