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1 Introd uc tion

T hepurposeofthispaperistoprovideatheoreticalstudyofhowtheoptionforunionsto

delegatethewagebargainingwilla®ectthewageoutcomeandtheincentivesforstrikes.U p

tonowtheliteraturehasmainlyfocusedonstrategicdelegationonbehalfofshareholders.

FershtmanandJudd(1 987)haveaddressedtheissueofstrategicmanagerialdelegationin

thecontextofoligopolisticindustrieswithCournotcompetition(seealsoSklivas,1 987).

R egardingstrategicuniondelegation,Jones(1 989)hasshownthatadivergencebetween

theobjectives ofunionleaders andunionmembers willnaturallyarise inademocratic

unionas partofarationalbargainingstrategy.Essentially,thereason is thatinmany

bargainingsituations,commitmentcanbevaluable,andtheunionmemberscancredibly

committoabargainingstance,which theycould nototherwise sustain, bydelegating

authoritytoanegotiatorwhoseobjectivesmakethisstanceanoptimalone.M orerecently,

ConlinandFurusawa(20 0 0 )haveprovidedanexplanationofwhyseniorunionmembers

may representtheunion in contractnegotiations with amonopolist. B y strategically

delegatingcontractnegotiationstowage-maximizingindividuals,thesurplus-maximizing

unionmaybebettero®thanifsurplus-maximizingindividualsnegotiatethecontract.

B uttheseprevious studies haveconsideredcompleteinformationframeworks sothat

strikes,whichwasteindustryresources,cannotoccuratequilibrium.1 So,wegobeyond

theanalysis o®ered in Jones (1 989)and Conlin and Furusawa(20 0 0 )bydevelopinga

modelthatenableustoinvestigateinpresenceofstrategicuniondelegationhowprivate

informationa®ectsthewagelevelandthee±ciencylossduetothestrikeactivity.2

Precisely,wedevelopamodelofwagedeterminationinwhichboththeunionandthe

r̄mhaveprivateinformation.First,theunionchooseswhethertousesurplus-maximizing

delegates ortousewage-maximizingdelegates (suchas seniorunionmembers)whowill

negotiatethewagewiththeemployer.Second,thewagebargainingoccurs.Todescribe

thewagebargainingprocess,weadoptR ubinstein's (1 982)alternating-o®erbargaining

modelwithtwo-sided incompleteinformation,whichallows theoccurrenceofstrikes at

equilibrium.Finally,the r̄m chooses itsoutputleveltobeproduced.

A sabenchmarkwe r̄stconsiderthecompleteinformationsituationandweshowthat,

theweakertheunionis,themorelikelytheunionwillchoosetosendwage-maximizing

delegates.T hechoiceofwage-maximizingdelegatesalwaysincreasethewagelevelandde-

creasestheproductionoutput(andtheemploymentlevel)aswellastheconsumersurplus.
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).
2 See K ennanand W ilson(1989,1993) for surveysofbargainingmod elsw ith private informationand

their relationto strike d ata.See K ennan(1986)for a surveyofthe empiricalresultsonstrike ac tivity.
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O ncethenegotiatorshaveprivateinformation,thecompleteinformationresultsarenotal-

waysvalid.Forexample,itmightbethatthewageoutcomeincaseofsurplus-maximizing

delegates is greaterthanthewageoutcomeincaseofwage-maximizingdelegates.H ow-

ever,ifitiscommonlyknownthatunionis strongerthanthe r̄mandthelabordemand

is quiteelastic,thenwerecoverthecompleteinformationresult,namelythatthewage

outcomeincaseofsurplus-maximizingdelegates isalways strictlysmallerthanthewage

outcomeincaseofwage-maximizingdelegates.

Finally,weshowthatthestrikeactivityisgreaterwhenevertheunionchooseswage-

maximizingdelegates insteadofsurplus-maximizingdelegates.W eprovidethenecessary

andsu±cientcondition such that,even in presenceofprivate information, itis always

optimalfortheuniontochoosewage-maximizingdelegates.W e n̄dthatthestrategic

delegationcanincreasequitesubstantiallythee±ciencylossduetothestrikeactivity.

T hepaperis organizedas follows. In Section 2 themodelis presented. Section 3

describesthewagebargaininggameandchoiceofdelegatesundercompleteinformation.

Section4 isdevotedtothewagebargainingwithprivateinformation.Section5 o®erssome

predictionsregardingtheactualstrikedurationandthee±ciencylossincurredduringwage

negotiations.Finally,Section6 concludes.

2 T he B asic M od el

Consideramarketforasinglehomogenousproduct,wherethedemandisgivenbyP =

a¡b¢Q c,P is themarketprice,Q is thequantityproduced,andc> 0 .T hereis one

r̄m producingthegood.L et¦denotetheprō tlevel.Theonlyvariableinputislabor.

TechnologyexhibitsconstantreturnstoscaleandisnormalizedinsuchawaythatQ = L ,

where L is laborinput,andtheunitproductioncostofeach r̄m is thewageW .T hus,

theprō tofeach r̄m isgivenby

¦=(a¡bQ c)Q ¡W Q . (1)

T he r̄mbelongstoandiscontrolledbyonerisk-neutralownerwhoseobjectiveistomax-

imizeprō ts.Inaddition,the r̄m isunionized,andenters intoaclosed-shopagreement

withitsrisk-neutralunion.T heunionobjectiveis tomaximizetheunionsurplus:

U = L (W ¡W ), (2)

whereW is thereservationwage.T hewagerateis determinedbynegotiations between

the r̄mandtheuniondelegates.Precedingthenegotiations,theunionmaya®ectthene-

gotiationoutcomebyselectingdelegateswhoseobjectiveiseithertomaximizetheunion's

surplusortomaximizethewagerate.
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W edevelop athree-stagegame.Instageone,thesurplus-maximizingunionchooses

whethertousesurplus-maximizingdelegates ortousewage-maximizingdelegates (such

as seniorunionmembers)whowillnegotiatethewagewiththeemployer.T heobjective

ofawage-maximizingdelegateis simplyV = W ¡W .Instagetwo,thewagebargaining

occurs.Finally,instagethreetheemployerchoosestheoutputlevel.T hemodelissolved

backwards.

In the laststageofthegame,knowingthatthewage level(W )has alreadybeen

determined,theemployerchooses

Q (W )=
·a¡W
(1 + c)b

1̧
c

(3)

tomaximizeits prō ts.Instagetwo,thenegotiationtakes place.W e r̄stconsiderthe

completeinformationbargainingasabenchmark.

3 T he Wage B argainingw ith Complete Information

First,weconsiderthecaseinwhichtheunionsendssurplus-maximizingdelegateswhose

interestisthesameastheunion'sobjective.T henegotiationproceedsas inR ubinstein's

(1 982)alternating-o®erbargainingmodel.T he r̄m andtheuniondelegatesmakealter-

nativelywageo®ers,withthe r̄mmakingo®ers inodd-numberedperiodsandtheunion

delegatemakingo®ers ineven-numberedperiods.T helengthofeachperiod is ¢ .T he

negotiationstarts inperiod0 andendswhenoneofthenegotiatorsacceptsano®er.N o

limitis placedonthetimethatmaybeexpendedinbargainingandperpetualdisagree-

mentis apossibleoutcome.T heunion is assumedtobeonstrikeineveryperioduntil

anagreementisreached.Boththe r̄mandtheunionareassumedtobeimpatient.T he

r̄mandtheuniondelegatehavetimepreferenceswithconstantdiscountratesrf> 0 and

ru> 0 ,respectively.3

Tocapturethenotion thatthetime ittakes tocometoterms is smallrelativeto

thelengthofthecontract,weassumethatthetimebetweenperiods is verysmall.T his

allowsastudyofthelimitingsituations inwhichthebargainingprocedureis essentially

symmetricandthepotentialcosts ofdelayingagreementbyoneperiodcanberegarded
3T w o versionsofRub insteinalternating-o®er b argainingmod elcapture d i®erent motivesthat ind uce

partiesto reach anagreement rather thanto insist ind e¯nitelyonincompatible d emand s.Ina ¯rst version

the parties' incentive to agree liesinthe fac t that they are impatient : player iisind i®erent b etw een
receivingx¢exp(¡ri¢¢ ) tod ay and x tomorrow , w here ri > 0 isplayer i'sd iscount rate.Ina second
versionthe partiesarenot impatient but theyface a riskthat ifagreement isd elayed thenthe opportunity

theyhope to exploit jointlymayb e lost :player ib elievesthat at the end ofeach b argainingperiod there
isa positive prob ab ility1¡ exp(¡ri¢ ) that the processw illb reakd ow n,ri> 0.So,ri c anb e interpreted
either asplayeri'sd iscount rate or ashisestimate ab out theprob ab ilityofa b reakd ow nofthenegotiations.
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as negligible. A s the intervalbetween o®ers and countero®ers is shortand shrinks to

zero,thealternating-o®ermodelhasauniquelimitingsubgameperfectequilibrium,which

approximatestheN ashbargainingsolutiontothebargainingproblem(seeB inmoreetal.,

1 986).T husthepredictedwageisgivenby

W SP E
s =argmax

h
U ¡U 0

i®
¢
h
¦¡¦0

i1¡®
(4)

wherethelowerscript"s"means thatwagebargainingis betweenthe r̄m andsurplus-

maximizinguniondelegates,andwhereU 0 =0 and¦0 =0 are,respectively,thedisagree-

mentpayo®softheuniondelegateandthe r̄m.T heparameter® 2 (0 ;1 )is theunion

bargainingpowerwhichisequalto rf
ru+ rf

.Simplecomputationgivesus

W SP E
s =W + ®

c
1 + c

(a¡W )=W +
rf

(ru+ rf)
c

(1 + c)
(a¡W ). (5)

O bviously,thewageis increasingwiththereservationwageW ,withtheunionbargain-

ingpower®, andwith theparameterc. T hen, one can easily obtain theequilibrium

employmentlevel

L ¤s=
·
1 + c¡® c
(1 + c)2b

³
a¡W

´̧ 1
c
, (6)

aswellas theunion's payo®andthe r̄m's prō t,whicharedenoted U ¤s(®)and¦¤s(®),

andaregivenby

U ¤s(®) =
·
® c
1 + c

¸·
1 + (1 ¡®)c
(1 + c)2b

1̧
ch
a¡W

i1+c
c , (7)

¦¤s(®) =
·
1 + (1 ¡®)c
(1 + c)2

³
a¡W

´̧ 1+c
c c

b
1
c
. (8)

Second,weconsiderthecase inwhich theunion sends wage-maximizingdelegates.

T hen,thepredictedwageisgivenby

W SP E
w =argmax

h
V ¡V 0

i® ¢
h
¦¡¦0

i1¡®
(9)

wherethe lowerscript"w"means thatwagebargainingis between the r̄m andwage-

maximizinguniondelegates,andwhereV 0 =0 and¦0 =0 are,respectively,thedisagree-

mentpayo®s oftheuniondelegateandthe r̄m.T heparameter® 2 (0 ;1 )is stillthe

unionbargainingpowerwhichisequalto rf
ru+ rf

.4 Simplecomputationgivesus

W SP E
w =W + ®

c
1 ¡® + c

(a¡W )=W +
crf

(1 + c)ru+ crf
(a¡W ). (1 0 )

4It isassumed that allunionmemb ershave thesame d iscount rate.T he w orkersonlyd i®er w ith respec t
to their seniority w ithinthe ¯rm (senior w orkersw ho are almost insulated from the threat ofjob loss) or
iftheyare uniond elegatesw ho are protec ted bylaw from b eingd ismissed .So,the choice ofthe unionis

either to send a negotiator w ho w illrepresent the entire w orkforce or to send a senior w orker (or a union
d elegate).Involuntarylay-o®sare typicallyd one byinverse seniorityw ithinthe plant or ¯rm,the so called
last in, ¯rst out (see Carruth and O sw ald ,1989).
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A gain,thewageis increasingwith thereservationwage W ,with theunion bargaining

power®,andwiththeparameterc.T hen,onecaneasilyobtaintheequilibrium employ-

mentlevel

L ¤w =
·

1 ¡®
(1 ¡® + c)b

³
a¡W

´̧ 1
c
, (1 1 )

aswellas theunion's payo®andthe r̄m's prō t,whicharedenoted U ¤w (®)and¦¤w (®),

andaregivenby

U ¤w (®) =
·

® c
1 ¡® + c

¸·
(1 ¡®)

(1 ¡® + c)b

1̧
ch
a¡W

i1+c
c , (1 2)

¦¤w (®) =
· (1 ¡®)
(1 ¡® + c)

³
a¡W

´̧ 1+c
c c

b
1
c
. (1 3)

From(5),(8),(1 0 )and(1 3)weobviouslygetthatW SP E
w > W SP E

s and¦¤s(®)> ¦¤w (®).

A naturalquestiontoaskatthispointiswhetheruniondelegationreducesconsumer

surplusorsocialwelfare.W edenotebyC S theconsumersurplus.Itisequalto

C Ss=
c

(1 + c)(b)
1
c

·
1 + c¡®c
(1 + c)2

(a¡W )
1̧+c
c

(1 4)

forthecaseinwhichtheunionsendssurplus-maximizingdelegates,anditisequalto

C Sw =
c

(1 + c)(b)
1
c

· 1 ¡®
1 ¡® + c

(a¡W )
1̧+c
c

(1 5)

forthecase inwhichtheunion sends wage-maximizingdelegates.Comparingbothex-

pressions yields thattheconsumersurplus is always lowerwhentheunion sends wage-

maximizingdelegatesratherthansurplus-maximizingdelegates.

Inthe r̄ststageofthegame,theunionchooseswhethertousesurplus-maximizingdel-

egatesorwage-maximizingdelegatestonegotiatethewagewiththeemployer.Comparing

(7)with(1 2)weobtainthefollowingproposition.

Proposition1 T heunionwillsendwage-maximizingdelegates ifandonlyif

(1 + c)c+ 2 (1 ¡®)¸(1 ¡® + c)c+ 1(1 + c¡®c):

Proposition 1 tells us that:(i)foranygivenunionbargainingpower® 2 (0 ;1 ),the

moreinelastictheproductdemandis(i.e.cisbig),themorelikelytheunionwillchoose

tosendwage-maximizingdelegates;(ii)foranygivendegreeofelasticityofthedemand,

theweakertheunion is (i.e.® is small),themorelikelytheunionwillchoosetosend

wage-maximizingdelegates. Indeed, as c increases themore inelastictheproductand

labordemandsbecome,andsoevenstrongunionsaremorelikelytosendwage-maximizing
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delegates.Incasetheproductdemandislinear,c=1 ,theunionwillchoosetosendwage-

maximizingdelegates ifandonlyif8(1 ¡®)¸(2¡®)3.Thatis,theunionwillchooseto

sendwage-maximizingdelegates ifandonlyiftheunionbargainingpowerislessorequal

than®¤' :76.So,iftheunionis relativelynottoostrong,thentheunionwilldelegate

thenegotiationtasktowage-maximizingdelegates.T hisresultadvocatesthatcarewillbe

neededintheinterpretationofeconometricestimates oftradeunions objectives donein

thepastsincetheseestimatesdidnotdistinguishbetweentheobjectiveofthetradeunion

andtheobjectiveoftheuniondelegatewhoactuallynegotiated.5 Forexample,D ertouzos

andPencavel's (1 981 )originalanalysis oftheInternationalTypographicalU nion(IT U )

fortheyears 1 946 to1 965 was todiscriminatebetween popularalternativehypotheses

aboutunionobjectives.T heresultstheyobtainedsupportconsiderablediversityinunion

objectives amongIT U locals. In regards withouranalysis, theirconclusion should be

takencautiously.Indeed,itcouldhavebeenthatIT U localshadthesameobjectivebut

decidedtosenddelegateswhohaddi®erentobjectives.

H owever,boththeasymmetricN ashbargainingsolutionandtheR ubinstein'smodel

predicte±cientoutcomes ofthebargainingprocess (inparticularagreementis reached

immediately).T hisisnotthecaseonceweintroduceincompleteinformationintothewage

bargaining,inwhichthe r̄stroundsofnegotiationareusedforinformationtransmission

betweenthetwonegotiators.

4 T he W age B argainingw ith P rivate Information

T hemain featureofthenegotiation is thatbothnegotiators haveprivate information.

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 hetypesareindependentlydrawnfrom theset[rPi;rIi]accordingto

theprobabilitydistributionpi,fori=u,f.W eallowforgeneraldistributionsoverdiscount

rates.T hisuncertaintyimpliesboundsontheunionbargainingpowerwhicharedenoted

by® =rPf¢
h
rIu+ rPf

i¡1
and® =rIf¢

h
rPu + rIf

i¡1
.

L emma1 Considerthewagebargainingwithincompleteinformationinwhichthedistrib-

utionspfandpuarecommonknowledge,andinwhichtheperiodlengthshrinkstozero.For

anyperfectBayesian equilibria(PBE),thepayo®oftheunion belongs to [U ¤¢(®);U ¤¢(®)]

andthepayo®ofthe r̄m belongsto [¦¤¢(®);¦¤¢(®)].
5See P encavel(1991) for a surveyofthe empiricalresultsontrad e unionob jec tives.
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T his lemmafollows from W atson's (1 998)analysis ofR ubinstein's alternating-o®er

bargainingmodelwithtwo-sidedincompleteinformation.6 L emma1 isnotadirectcorol-

larytoW atson(1 998)T heorem 1 becauseW atson'sworkfocuses onlinearpreferences,

buttheanalysis canbemodī edtohandlethepresentcase.TranslatingW atson(1 998)

T heorem 2 toourframeworkcompletesthecharacterizationofthePB Epayo®s.

L emma2 Considerthewagebargainingwithincompleteinformationinwhichtheperiod

length shrinks to zero. Forany eU 2 [U ¤¢(®);U ¤¢(®)], e¦ 2 [¦¤¢(®);¦¤¢(®)], there exists

distributions puandpf,andaPBE suchthatthePBEpayo®sare eU and e¦.

Inotherwords,whetherornotallpayo®swithintheintervalsgivenin L emma1 are

possibledependsonthedistributionsovertypes.A sW atson(1 998)stated,L emma1 and

L emma2 establishthat"eachplayerwillbenoworsethanhewouldbeinequilibrium

ifitwerecommonknowledgethathewerehis leastpatienttypeandtheopponentwere

his mostpatienttype.Furthermore,eachplayerwillbenobetterthanhewouldbein

equilibriumwiththerolesreversed".From L emma1 wehavethattheP BEwageoutcome

incaseoftheunionchoosestosendsurplus-maximizingdelegates,W ¤
s(®;®),satis̄ esthe

followinginequalities:

W +
rPf

(rIu+ rPf)
c

(1 + c)
(a¡W )·W ¤

s(®;®)·W +
rIf

(rPu + rIf)
c

(1 + c)
(a¡W ). (1 6)

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

(1 6)implies bounds onthe r̄m's employmentlevel,as wellas onthe r̄m's output,at

equilibrium.Incaseoftheunionchooses tosendwage-maximizingdelegates,theP B E

wageoutcome,W ¤
w (®;®),satis̄ esthefollowinginequalities:

W +
crPf

(1 + c)rIu+ crPf
(a¡W )·W ¤

w (®;®)·W +
crIf

(1 + c)rPu + crIf
(a¡W ). (17)

W ithcompleteinformation,thechoiceofwage-maximizingdelegates always increase

thewagelevelanddecreases theproductionoutput(andtheemploymentlevel)aswell
6Watson(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.
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astheconsumersurplus.Butwhentheplayerspossessprivateinformation,thecomplete

informationresultsarenotalwaysvalid.T henecessaryandsu±cientconditiontorecover

the complete information resultthatthewageoutcome in case ofsurplus-maximizing

delegates is always strictly smallerthanthewageoutcomein caseofwage-maximizing

delegates is

c<
rPfr

I
f¡rIurIf+ rPurPf
rIurIf¡rPurPf

. (1 8)

T his conditionis satis̄ edthesmallertheamountofprivateinformationj® ¡®jandthe
parametercare.So,themoreelastictheproductdemand is themorelikelythewage

outcomeincaseofwage-maximizingdelegateswillbehigherthanthewageoutcomeincase

ofsurplus-maximizingdelegateseveninpresenceofincompleteinformation.T hecondition

(1 8)canberewrittenas®(1 + c)> ®(1¡® + c).H ence,ifitiscommonlyknownthatunion
is strongerthanthe r̄m (® ¸:5)andthelabordemandisquiteelastic(c·1 ),thenwe

getW ¤
w (®;®)> W ¤

s(®;®),C Sw (®;®)< C Ss(®;®)andL ¤w (®;®)< L ¤s(®;®).T heintuition

behindthisresultisthefollowingone.Firstly,incompleteinformationinthemodeltakes

intoaccounttwomain features. The r̄stone is theamountofprivate information in

possessionoftheplayers.Bytheamountofprivateinformationwemeanthesizeofthe

setinwhichplayer'sdiscountrateiscontainedandwhichiscommonknowledgebetween

theplayers.T hesecondoneistheuncertaintyaboutwhois themorepatientplayer,i.e.

whois thestrongerplayer.W hen itis commonknowledgethattheunion is stronger,

this second featuredisappears,and informationtends toplayaless crucialrole inthe

process ofthenegotiation between the r̄m and theunion delegates. Secondly, ifthe

elasticityofproductandlabordemands is high,awageincreasewillimplyasignī cant

drop inemploymentleveland,hence, itwillrefrain surplus-maximizingdelegates from

demandinghighwages. Therefore,werecoverthe above complete information results

onceitiscommonknowledgethattheunionisstrongerthanthe r̄mandtheelasticityof

productandlabordemandsishighenough.T henextpropositionsummarizesthisresult.

Proposition2 Ifitiscommonlyknownthattheunionis strongerthanthe r̄m (® ¸ 1
2 )

andthelabordemandisquiteelastic(c·1 ),then W ¤
w(®;®)> W ¤

s(®;®).

O bviously,from L emma1 andL emma2 ine±cientoutcomesarepossible,evenasthe

periodlengthshrinkstozero.Ine±ciencycanoccurintwoways.First,playersmightagree

tothrowawaysomeoftheresourceoverwhichtheyarebargaining,evenwhenagreement

isreachedwithoutdelay.Second,thenegotiationmayinvolveconsiderabledelay,evenif

theeventualagreementis e±cientonits own.W hilethescopeofpossibleine±ciencyis

clearfrom L emma1 andL emma2,whatis notsoobvious is thepotentialfordelay.In

fact,thewagebargaininggamemayinvolvedelay(strikesorlock-outs),butnotperpetual
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disagreement,atequilibrium.Indeed,W atson(1 998)hasconstructedaboundondelayin

equilibriumwhichshowsthatanagreementisreachedin n̄itetimeandthatdelaytime

equalszeroas incompleteinformationvanishes.

5 T he Strike Ac tivity

In theliteratureon strikes [seee.g.Cheungand D avidson(1 991 ),Kennanand W ilson

(1 989,1 993)],threedi®erentmeasures ofstrikeactivityareusuallyproposed:thestrike

incidence,thestrikeduration,andthenumberofworkdays lostduetoworkstoppages.

Sinceweallowforgeneraldistributions overtypes andwemayencounteramultiplicity

ofP BE,weareunabletocomputemeasuresofstrikeactivityastheonesjustmentioned.

Inordertocomputeanexpectedstrikedurationonewouldneedto x̄someparameters

ofthemodelsuchas thedistributionovertypesbutitwouldimplyasubstantialloss of

generality.N evertheless,weproposetoidentifythestrikeactivity(strikes orlock-outs)

withthepotentialine±ciency inreachingawageagreement.FollowingW atson(1 998)

T heorem 3,thelargeristhedi®erencebetweentheupperboundandlowerboundonthe

bargainingoutcome,thelargeris thepotentialine±ciencyforobtaininganagreement

andthelargeris thepossibilityofdelayinreachinganagreement.T herefore,thestrike

activityis givenbythedi®erencebetweentheupperboundandthelowerboundonthe

wageoutcomeand itcan be interpreted as an indicatorofboth the levelofpotential

ine±ciencyandthestrikeduration.7

W hentheunionchooses surplus-maximizingdelegates tobargainthewagewiththe

r̄m,thestrikeactivityisgivenbythefollowingexpression.

ªs = (® ¡®)
µ

c
1 + c

¶³
a¡W

´
(1 9)

=

h
rIfr

I
u¡rPf rPu

i

£
rPf + rIu

¤£
rIf + rPu

¤
µ

c
1 + c

¶³
a¡W

´
. (20 )

T herefore,ªsisanincreasing(decreasing)functionofrIu(rPu),isadecreasing(increasing)

function ofrPf (rIf), and is decreasingwith the reservation wage W . W eobserve also

thatthestrikeactivityisdecreasingwiththedegreeofelasticityoftheproductdemand:
@ª s
@c > 0 .T hatis,themoreinelasticthedemandisthemorestrikeswilloccur.

W hentheunionchooseswage-maximizingdelegatestobargainthewagewiththe r̄m,
7O ur measure ofstrike ac tivitygivesthe scope each player hasfor screeninghisopponent by making

w age proposalssatisfyingthe expressions(16) or (17),and hence,for d elayingthe w age agreement.O nly
inaverage thismeasure isa good proxy ofac tualstrike d uration.
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thestrikeactivityisgivenbythefollowingexpression.

ªw = c
·

®
1 ¡® + c

¡ ®
1 ¡® + c

¸
(a¡W ) (21 )

=
c(1 + c)

h
rIfr

I
u¡rPf rPu

i

£
crPf + (1 + c)rIu

¤£
crIf + (1 + c)rPu

¤
³
a¡W

´
. (22)

A gain,ªw is an increasing(decreasing)functionofrIu (rPu),is adecreasing(increasing)

functionofrPf (rIf),and is decreasingwiththereservationwageW .B utnowthestrike

activitymightbedecreasingorincreasingwith thedegreeofelasticityoftheproduct

demand.Precisely,thestrikeactivity is decreasingwith thedegreeofelasticityofthe

productdemand, @ª w
@c > 0 , ifandonlyif(1 + c)2rPu rIu > c2rPf rIf.So,wecanstatethe

followingresults:(i)ifitis commonknowledgethattheunion is weakerthanthe r̄m

then @ª w
@c > 0 ;(ii)ifitis commonknowledgethatthe r̄m is

³
1+c
c

2́
timesweakerthan

theunionthen @ª w
@c < 0 .

From both expressions ofstrikeactivityweobserve that, foranygiven amountof

private information j® ¡®jthe strongertheunionmightbe(i.e. thebigger® is)the

greaterthestrikeactivitywillbe. This resultis con̄ rmed by Tracy(1 986)empirical

studyofthedeterminants ofU .S.labordisputes. H efoundthatthehighertheunion

coveragerate(whichisaproxyfortheunionbargainingpower)is,themorelikelystrikes

willoccurandlast.M oreover,comparingtheexpressions(1 9)and(21 )wecanstatethe

followingproposition.

Proposition3 T hestrikeactivityisgreaterwhenevertheunionchooseswage-maximizing

delegates insteadofsurplus-maximizingdelegates.Thatis,ªw > ªs.

W hetherstrategicuniondelegationwillincreaseordecreasethestrikeactivityisnot

obvious at r̄stsight.Thewageobjectiveofsurplus-maximizingdelegates (whodocare

aboutoutputlevels)is notclear-cutas itis forthewageobjectiveofwage-maximizing

delegates (whodonotcareabout r̄m's output).H ence, surplus-maximizingdelegates

havemorescopetohidetheirtype,whichisprivateinformation,inordertotrytoreach

amorefavorableoutcome.A s aconsequence,the r̄m whostillclaims lowerwagesmay

needmoretime,duringthenegotiation,toscreentheunion'stypewhenbargainingoccurs

withsurplus-maximizingdelegatesratherthanwithwage-maximizingdelegates.B utthis

e®ectis infactdominatedbythecon° ictofinterestwhichis sostrongbetweenthe r̄m

andthewage-maximizingdelegatesandwhichinducesthewage-maximizingdelegatesto

concedemoreslowlythansurplus-maximizingdelegatesdo.

From Proposition3 weknowthatiftheunionchooses tosendwage-maximizingdel-

egates thenthestrikeactivityis goingtoincrease.N owweturntoinvestigatewhether

1 0



andwhenitisoptimaltodelegatefortheunion.T henecessaryandsu±cientcondition

suchthatitisalwaysoptimalfortheuniontochoosewage-maximizingdelegates is
·

® c
1 ¡® + c

ç· (1 ¡®)
(1 ¡® + c)b

¸
¸

·
® c
1 + c

ç·1 + (1 ¡®)c
(1 + c)2b

¸
(23)

Takethecaseofalineardemand(cisequalto1).T hen,theaboveconditionbecomes:

® (1 ¡®)
(2¡®)2

¸® (2¡®)
8

(24)

From(24)wecanmakethefollowingtworemarks.First,ifitiscommonlyknownthatthe

unionisweakerthanthe r̄m(i.e.® · 1
2 )andtheunionisnottooweak(i.e.® ¸ 2

5)then

itisoptimalfortheuniontosendwage-maximizingdelegates.Second,ifitiscommonly

knownthattheunion is strongerthanthe r̄m (i.e. ® ¸ 1
2 )andtheunion is nottoo

strong(i.e.® · 13
2 0)thenitisoptimalfortheuniontosendwage-maximizingdelegates.

Finally,noticethattheincreaseinstrikeactivityduetostrategicdelegationmaybefar

from beingnegligible.Forexample, if® = 1
2 and ® = 2

5 thenallowingstrategicunion

delegationwillincreaseatequilibrium thestrikeactivityby66%.Evenmore,if® = 1
2

and® = 13
2 0 thenstrategicuniondelegationwillincreasethestrikeactivityby1 0 0 %.A sa

measureofthee±ciencylossduetostrategicdelegationweproposetheratiobetweenthe

strikeactivityincasetheunionchooseswage-maximizingdelegatesandthestrikeactivity

incasetheunionchoosessurplus-maximizingdelegates,

ªw
ªs

=
(1 + c)2

(1 ¡® + c)(1 ¡® + c)
(25)

T his ratio is bounded above by (1+cc)2 and belowby 1 (cfr. Proposition 3). So, by

givingtheoptiontotheuniontodelegate,thestrikeactivityandtheine±ciencylosscan

increaseconsiderably.Indeed,thestrikeactivitywithwage-maximizingdelegatescanbe

upto (1+c)2
c("+c) timesthestrikeactivitywithsurplus-maximizingdelegateswith"small.For

example, ifthedemand is linear(c= 1)thenthis ratiowillbecloseto4 which is not

negligible.

6 Conclusion

W ehavedeveloped amodelofwagedeterminationwith private information, inwhich

theunionhas theoptiontodelegatethewagebargainingtoeithersurplus-maximizing

delegatesortowage-maximizingdelegates(suchasseniorunionmembers).W ehaveshown

thatthestrikeactivityisgreaterwhenevertheunionchooseswage-maximizingdelegates

instead ofsurplus-maximizingdelegates. W e have alsodetermined when it is always

optimalfortheuniontochoosewage-maximizingdelegates andwehavefoundthatthe

1 1



e±ciencylossduetostrategicdelegationcanbeimportant.Fromapolicyperspectiveour

analysisquestionswhetheroneshouldallowforstrategicdelegation(forexample,bymeans

oflaws protectinguniondelegates from beingdismissed).From aresearch perspective

ouranalysisquestionstheoreticalresultsobtainedundercompleteinformationaswellas

empiricalstudies ofthetradeunionobjectives.A directionforfutureresearchis totest

empiricallytherelevanceofstrategicuniondelegationandtoovercometheidentī cation

problemwithrespecttothetradeunionobjectiveandthenegotiatorobjective.
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