A Service of

ECOMNZTOR pr

Make Your Publications Visible.

Leibniz-Informationszentrum
Wirtschaft

Leibniz Information Centre
for Economics

Westermark, Andreas

Working Paper
A Model of Union Formation

Working Paper, No. 1999:8

Provided in Cooperation with:
Department of Economics, Uppsala University

Suggested Citation: Westermark, Andreas (1999) : A Model of Union Formation, Working Paper, No.
1999:8, Uppsala University, Department of Economics, Uppsala,

https://nbn-resolving.de/urn:nbn:se:uu:diva-2447

This Version is available at:
https://hdl.handle.net/10419/82834

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dirfen die Dokumente nicht fiir 6ffentliche oder kommerzielle
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewahrten Nutzungsrechte.

WWW.ECONSTOR.EU

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

Mitglied der

Leibniz-Gemeinschaft ;


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://nbn-resolving.de/urn:nbn:se:uu:diva-2447%0A
https://hdl.handle.net/10419/82834
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

A N ol ofU nan Famatiat™

A ndiess W estermantey
A prill3 1999

A bstyackt

In an analysis ofthe Tomatian ofunias within asinge ..im, this
paper addresses aaditias uder whidh encompassing unias fom.
Itis shonn thata productian Tunction satisfing deaessing margnal
productivity ek 1o the Tomation of enaompassing unias. T his
resullthols Tordic ererntways ofdividing the surpLs within the union.
T he e@ects of dangss in heterogaaty, eg inaessad danad for
skilied Ebar; arcaboanalyzad. InthemastressaebkesetLp, adancge
in hetexageai ty does notar ect the dedsian whether to form aunian
arnot T his aorasts with the resultin Jun (19 89).
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1 Inoductian

U nias are an impartant Bbor market instiitian in many counries, mare
s0in\ estain BEurgoe then in the U nited Statss. Bven thaudh the share of
agenized Boar rangss fran accund 9 0% in Scandinava o ke mare then
10% intheU S, thare ssam tobe Bvvmaodek thattaddress the gquestias Wy
ad when unias Tom. || aeoer, Bbar markets are udargdng arstant
ad repid dhange. A s pdnted autby || idell and B ell (1995), the danad
for skid reltive © uskilied Bbarhes inaessaed. A t bsstin sane sec
s of e Bbar market heterageaty amag workers albo ssans o hae
inaessad. T his in twum an aectunias. H irsd (1982), Toreampk foud
empincal eidae that heterageaty of the Bbarface av ects unian mem-
bership. | egshtian is abodangng to make the Bba-marketmae texdble
L egshiive anedmants ae likely 1 av ect the Tamation and aganizatian
ofunias. In an enpirnal study, Aeanan ad P elketier (199 0) foud that
Byshtion fvasbke o unias &k o inaesse unian da =ty

T he main dojective of this paperis 1 analyze the draumstancss uder
whidh identical workers Tom anaxaompassingunian. Ineariermadel H am
and\W olirsky (1988) andJun (1989) studied unian Tomation vwhen thereare
™o (gayps of) wakers. H ere we allowv foran arbitrary number ohnwarkers.
W e abo eamine howv dangss in the reltive danand betnean skl graups
heterageaty and bBgshllion ax et the pattermn ofunianization.

In the madel develyped hare the aganits aasistofasstohnwarkers and a
.m. W akers an fam unias ad bargan ather jJantly arseparaiely with
the..mim. T hetimingis as Ollos (in tAosEps): .. 1Istunias Tom ad then
they bagan wth the ..m. U nion Tamatian éan be modeled in dic eraic
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was. H ere the main model reies an the edlsive mambership sstp in
ShinadY i (1991). Inths sstwp, anwakeranot jan aunanwthautthe
aasaitofall mambers of the unian. 1N an exiarsian of the maookel we abo
study the Gase ofF goen mambership. 1N the secod step, the unias’ payar' s
are gven by the bargaining game inW estermani< (1998).

W e study aadtias an the production fTuncion that leed wakaers of
e same tpe o Tom an exaaompassing unian. A s an eampk asEdara
productiaon Toncion that satis..es daaessing margral producivMty, T hen
in any aalitanproofl esh equilibrium, all wokers jJan the same unian.
T heintuitian is thatif say thowaters atempbte standing tooether; the
inareese in production due o the tho warkars is mare then tice ss e
as the margral aatribution of eedh of the wakers. T his implies that the
wege is hignenahen barganing together; sincewarkers and the .. im spiitthe
surpbs eqally: T here are albo sane other praductian functias thatt ked o
the Tomatian ofan encompassing unian.

T he e ects ofdnangss in bath reltive damand fTorski lied/ urski lied warke
as ad heterageaty dgpend an how the wage strucire within unias is
determinaed. W e study a model where the workers bargain nancogperatinely
oertewvwae dragttial W e asider tho Gesss whare the autsice qotian
doer. In te ..st s Wokars are uempbyad i they do not agee an
the wage direrantial 1N the seaod they are enpbyed ad gets the stard
albewar T he sseaod sstp seams o be the mostreesaebE. Inthe . 1st
G2 an inaeese in danand Tor skllied Bbor arin heteragpaty becs toha
bregkp ofunias insane ..mms. T he mast productive worker can getmare
by barcaning aloe. In the other cese dhangss In heterageaty ar damard



for skllied Ebor do not ax ect the fomation of unias. A B ifthe gane
in te ..1Istsetp is plhed rpeatedly dangss in demand Tor skilied Bbar
arin hetexaggaty do not lked 1o the breglap ofunias. T hs the man
adlsm is that dangss in heterageaty do not a ect the fomatian of
uias.

T he thearetical model bullos prmarily an three earfier studies by H an
and\W! olirsky (1988), whoanalyzed bargeiningbetnean a... im and thowark
as 6 Ul (1989), who examined noaoogpearatine foundatias Torthe Shepky
valbe adShinadY i (1991), whose edlsive memlership game senes as
abasis Torauruniarformation game. T his pgper-diz exs fran the pgperby
H anadW dirsky in thatwe allovforan abittary number chnwakers. A
Urtherdic erance is that the madel Gan be usad 1o anallyze the aasecuencs
ofheteragety.

T he madel is davelped in Sectian 2. Bxastence ofegu ibrium and aon
dtias that make smilbbrwaters jJan together in an encompassing unian
are eanined. Sane exiarsias of the madel are introducsd in Sectian 3.
H eteraopaty is analyzad In Sectian 4 and Sectian 5 aondudes.

2 Thel ocel

T hesstofegants aasists ofasstofnwarkears, denotied\W , with ganericelbemantt
iada.m, daoedCg. L etW be the setofsubssts of W, incduding the
empty st

P roduction goportuniies are gven by the production fonction f W !
<l ety ripresnt tre utiity Torwaker 1 Wwhen notwarking messured in



uni'ts ofproductian. T he productian Tonaian and uti iies when nobbwarking
satisfy the Ollonng aandiian.

D e.niian 1 T he pracuction ncion T and (&) py  Salisky restriced strict
syeradd vty it

X
frallC;D puW suchthatC \D= 2, fC [D) i fFC)> & Q)

2D
T he edonanic inapretation of this adiian is the olloning. Suppcse
te..manpbs tevwalkasinC . T hen addingtesstD ote.m kads
10 an inaesse in autput brger then the sum of the Isses of utiity Tor the
watars inD.

21 TheUnonFomatiant ane

A union struciure is apartition ofthe sstohnwarkars. Eadh setin the partitian
isallEdaunian. W euse this aanventian tossmplify notatian, althaughitim:
plies thatworkers barganing ssparately are abo callled unias. L etn denole
thernumberofsets in the partition. 1N the union fomation gane, eechworker
smulaneasly anaunass a sstohwarkers with whom hewauld ke tofom
aunian. Famally the stratlegy oae orvworkeriis §= fT W Ji2Tg,
with gaericebnats;. T hestralegy oaeistenS= £y § wthgaenic
elbments. L ets; ; daoe (Sy; 5S5;1;Si 15 3Siv p- A Ba Etsr = (SPer ad
S;t = Sdiew wr - Theautoome gvenastrategy pro. kes, isaparttiahofthe
stohwakars daoledC(s) = f€1; ::5C 0. L ety(s) daoke te payar Tor



wakeri gwenthestiaiegy pro. es. T he payor s are gvan by thebarcaining
came desaibed belon

A union ot fom unkess all its” membears agree an who shauld be
aospted. Famally asetC isinC(s) ifforallk J2C wehaes;= s; 1/C
adforalk2W rt adalli2C wehaes: 6 s;. A wakeranunberally
kEae aunan but he annotbregk it yp aampketely, ss illstraied by the
lbning eampke.  Suppae that thare are three workers ad thet s; =
;2;3y oralli2W . TheautmameisC(s) = FA;2;3g. | o ifl deviates
and arnaunas sY = fig, teatoomeisC(s); s, ;sz) = g ;0.

T heequi ibrium aanagots e usevhen stuoving the uniaon fomatian game
arell ash equi ibrium and aoalition proofil ash equiibrium (CPI E).

De.nitian2 A strakegy pro. Es isall asheqiillrium if
Bralliandalls)2 S, y(s) - Uss;»):
To de.re a caltiarpraofil ash equiibrium we nesd 1O introduce the
olloning aonapt

D e.niian 3 A n inermally asisettimproeanaitor T W ansisde
..ned by incLction.

IFJj= 1, ie T = fgforsanei 2 W, ten s is an inemally
asisentimproenent or 1 an s Ifitis an improanettan s; tetis
e s; D> U



IFjr §> 1, ten 0 is an inemally asisentimproenentr T ans if

D U(s?:s;t)> u(s) oralli2T;

i taeis oK 22T (K 6 ?2) orvidh teeis an
i

inemally arsisentimprosemattan (s2;s;1):
De.nian4 i sttalwy pro.E s is a calitaypraof | ash equilibrium if
taeisnoT W tathes an inemally arsisentimprosanattan s:

T he CPI E anaptalions Tor a stuatian where several agaits deviate
smulianeasly althauch with sone restricias. W hen aasidening unian
fomatian itssams reescnebke oalbwformuli Bieral deviatias by warkers,
sneitis prdoebly notdi¢ aultorsubgaups ohnwarkers tomestand disauss
famingaunian.

22 TheBaganingt ane

In the bagaining game the plyers aasistofall the unias that fomed in
te unioh Tomatichgamead e .M. The.misdaoled Ce. In this
sction, wedanoleC(s) by C. W ith some abuse ofnotatian, the plyer setis
tenfC;C,;25C 0. L etU danote the setofpassible union structures

W e assume et the payor s Tray unianC ; 2 C isgven by tre payor s
in the Nnon coperative barganinggane inll estermank (199 8), wnereunias
aretreated ss indvidualpbyears. Then TorallC ; 2C wede.rnety | = _P Y.
4 b0 recall that coanotes the bargrining aostinauned an the players, T he
astis plitequally betnean the partidpatts in the barganing
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FarallC 2 U, EtU; ,(C) daotetheepected utiity foplbyarC ; 2C[ Ck.
R ecdll thatn daotes the rumberofunias. FarallC 2 U, tepayo Tora

uianC; 2C, is

Uc i(C) =

f(\N)if(\/z\/rCi)+ i:e!aif:: (2)

o

A Bo

X - h
Ve, @)= Fou) 3 D ITWERTH. G g

- 2

0 ne prdolem is how the agresd yoan payor Tor the unian shaud be di-
vided anag the unian membears. T he assumptian that all membears of the
unian getthe same wage acoads with the dosenvation that unias often ae
tEmpt o equalize wagss. 1thes bean panted autby B lbu ad Kan (199 6§
thatwags hae ahidrenaiance formon unian tten farunianvwarkers. 0 ne
epbnation Tor this is that unias are poitical aganizatias; see Reaman
ad!l edo (1984).

T osee thatpolitical dedsias éan ked o equalization ohwagess aasider
the Blbning eampke | et denote the productivity of aworker and Bt
denote the mean praductivty of the warkers in the unian. Suppase unian
menbeIS\aech\egepro lasttatcnnper&aleman Torsane of the pro
ductivity dicerencs a ¢l .Ex + I, projced that this pro. ke is £esibke for
alla 2[0;1] T hen ifthemedian productivity is bnerthen treaarace, the
median voler doosss \wole Tra = (- T hus gven the stratiegy pro. E s
in the unian Tamation gane keding 1 the aaaliion structure C, the equal
dvsion wvaege torworkerk2 C ; is

~~o

TW)ifWrtp+ &, 1 C
! Fd

HCRE 8&2C;
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whereC ; 2C.

A naltemative assumptian is thatunian members kargain oerthewagss.
Let< 7 ;1 > daoteabaganingprdoln, whareld is the dissgreanattparnt
ad! istefsbEst | et daote abaganingsolution. Since utiityis
ttarsBrebE the esibke sstr tevokers inunian € is

X - - i
Lo,z 2Fdf x - D ITWRDT M. 16,

K2C 5
L etil ¢, 2 <F 4 daote the dissgeamaitpdntortrewarkers inunianC ;.
Let" daote abaganing solutian. ¢ iven that the payo s are distributed
aadngto”, tevwage forwatkerk2C 5 is

W, CD="Wlculc):

A Bg thestad albewace is daoted w i (K).

23 Equlibrmum

N avw aosider unian formatian again and assume thak payor s are gven by
epresias? ad3. Itisess lyssnthatal ssh equilibrium edsts. Casider
the Olloning strategy pro. E. L etallwakars anaunes;= L ThenC(s) =
ffg; f g; -5 Mgg:Casideray ssuh thats) 6 ifrsoneiads)= jtor
all 6 L ThenC(s) = C(sY ad thus nowarker can gein fram aunibbieral
deviatian; ssel eanmasd.l inShinadYi (1991). T he rees is that; gven
the stralegy pro. E s, aunibteral deviation canotdange the autcome. A ©
kst townwakars hae to deviake in aderforthe autcone o dace

Tostudy CPI E in the unian Tamatian gane we nesd o determine the
paya distributian within unias. | o equilibrium Nesd exdstas Gan be san
by the Tlloning eampke



Banpkl Suypcse jV j= 3adfW) = 4, F(S = 3vieeae S5j= !

adf(S) = 1 weewer 5= 1. Furtermarg Torall 12 W, we assume
Y= 0. Then igxaing ¢ te surpls Toraunian ifallnworkers om aunian
is?, ifsnoworkers fom amicnf’. L et™ denoke e soltion tatg\es rise
1 te vwags dsaited keb Thestend abrevace is 1 orallvworters. L et
wiW)= L oralli2W, w;(12) = 08 adw, (12) = 07w, @3 =038
andw; Q3= 07 w,(13=0:A andw,(13) = 0 7. ThennoCPIl E exXsk.

Toose ts, .. rstasicerastasyy pro. E s tat baecs 1 an enaompess
ingunion. Then Etl ad? daviake andanoune s = s = fl2g. Clarly,
w,(12)> w, (123 adw, (12) > w, (123. 4 bq sinecw, (12) > w, (1) ad
w, (12) > w, ) nane ofte chvialing workers hes an inarTihve © chiake
fian tepro. k (2;s0;s3). Thens? = P = fi2 g is an inemally asisent
Impro.anent

N owaxsicer astrategy pro. E s tatg\es rise 0 te aalion structure
2 gfyg. L etvorter? and 3 chvate by dosings? = s3= £ 3y. Clarly,
w, 23> w, (12) adw;Q3> w;d. T he chviation ;<3 is an intermally
arsisentimproenent sineew, 3 > w, 12) > w, Q) adw,Q3 >
w5 (3. Byasimilragment nopro. ewvwere? workers fam aunian ean
ke an equibrium.

L astly, axsidcer a straegy pro. e s tatsuch tatall workers stend sep
acaely. Then Etl ad? dadae adanane s = ¥ = fiig. Clarly,
w,(12) > w, (@) andw, ©2) > w, ¢Q). A ba sinccw, (@) > w, () ad
w, (12) > w, ) nane of tre chviating workers hes an inative © chvatke
fian te pro. E (s%;sY;s3). W e andlce tatno CPI E exdse.

6 ivensanesharinguke *, ce.reorallSpW , ¢ . (Si)= w, (S id;
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Tralli2 S Say tat”™ satis..es the prgportiaal property it
Brallij2w, frallSpWw, ifi j2Stent ((Si) = k; ¢ ;(Si):

T hus worker j alnays aets Treampke thiree imes as mudh of the suiphs
as water i ifthey ae in the same unian. U nderaurassumptias, trell ash
barganing solLitian satis..es the proportiaal proparty Tor kg; = 1 forall
L J2W . Thewadied! ash barganing solutian can albo be accommaodated
by atherdaass ofls;.

Theaoem 1l A CPN E edst in te union formation gane if" salis..es te
proporianal property.

P roof. Step 1: | amalzation.

Letd (W;i) = ¢, (W;0). Faralli2 W, ce.reky = (2802 gxg;andbt

FiWid)= Lo Wwid). Thend wid)= &, W;i). 4 bo btd (Si) =
A o(,?dd)q} W;d). Then ori j2 S by the proportianal property ve have

FS) _ Tt i) e Wi
5607 B9 wn  H5EHEED

U TUED)

Step 2. Castruciaon of strategy pro. ke s™ 2.

Letd (Sd) = ¢(Si) Tralli2 S, Fnd argm axqw B (Si)g.
IFthare is mare then ae sudh set; pidk ae of tte lagsst S 2. Farall
k23 Ets = § ¢,

N onv..nd argm axguw rer a7 (Si)g. IFthere is mare then ae such
st pikkaedfte lagst, ' . Farallk2 S' 37| EBts, = §'37.

R epeatthis until [ ;S axi= W . D eote this strategy pro. by s 2%,
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Step 3 Equilibrium.

W edam thats" #* aastitutes acoaltian proofl ashequilibrium. | osst
ofvworters in S' ! hes an intemally aasistantimproeanaitan s" 2%, sinee
they alieedy et the higestpasibkepays . This Dllons sine Tri2 ST,

¢ (Sd)> ¢ (M) in ¢ (Si)> ¢ (T;5d):
H enag ifasstohvworkers hes an intemally aasstattimproanaitan s' &
itmustarsistofnokers inW rs' <,

H onever; nosstofwartersin S' ¢ hes anintemally arsistentimproe
mattans” #* togetherwith sone othersetohnwaters inW r8' ¢, sincethey
alreedy getthe highestpassibEwvweage inW r8' 4. H encg ifasstonworkers
hes an intemally aosistentimproanaitan s #* itmust asistohworters
iNnW NfS' & [ g'axg,

B v rgpeating this agumatt o all ' 29 no set ofF warkers hes an in
temally asistent improemait an te stratlegy pro. kB s"#*. Ths s"#
arstitutes a calitionproofl ash equilibrium. |

T he intutian behind the proofis as Ollons. FHist namalize all wags
acoading 1o tre wage of say waker1l. P riporiaality implies tratifthe
(re) nanamalized wace is hiderforavnwakerin ae unian trenin anotter;
then the (net) nomalized wace is albo higher: | ext; ..nd the coaliion that
g\es te higest namalized wae. T he wakears in this coaliian fam a
unian. B yprparticality, allvworkers inthis calition getthehigestpassibe
wae T hen amag the mmainingwarkars, ..nd the caaliion thatg\ves the
hidestwace. T his coaliian Tams aunian. R gpeatthis until all worters are
meambers ofunias. T he resulling uniaon struciure is an equilibrium. T his

12



lbns sine a deviating coalitian anot arsist ofwarkers in the unian
where the warkers get e hidestwage. A mag the memaningworkers no
waker in the calition that gets the next highest wage wats 1o deviaie
T hen a deviating calion anotarsistohwarkers in this caliian ether:
B v igpeating this agumentorall unias, we have an equi ibrium.

T heShepkyV alle

I avwassume thatthe surplLs in aunian is distributed acooding o the Shep
EBy\ale T hesupls thatacauss baunianis the bere. ts fram bargaining
wthte.m. Thes tevale ofaacaltiaonC ; is then

vey= T ETOIE): b i @

\ ote thetif | = 1, v(C j) is egal O the stand alone wace o the worker
inC ;. ITtheunianC ; Tams then tepaya Trauniarmanberk2C ; is

X
Wi €)= K& VSL K i V(-

SiAC
Kk2s

X a
wpeys | kgrE P RIELE Ly @)
S/AC J

Kk2s

T hus eedhwarkergets anadted aerage ofhis marg nal catributias when
Janingaunian SY¥2C ;. Fareamplk suppcse an enaomnpassing unian fams.
T hentte payo Travnwatkerkis

fWre) i fW S k) = c,

] X W
W' (W)= Ks ) i
SLW
k2s

([
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| ofe that this anddes with the solution presated in Stoke ad I weibel
(199 6 When warkers bargain separately and sigh nanbinding aontrects.

Bxdstaxe ofaCPil E equilibium canotbe garantesd. T he olloning
production Tndianand resenation uti fties isaneanpke thathes noCP | E.
Assumetat jV j= 4 ad et f(W) = 41, F(2) = B, F(L24) = 40,
f(13)= 3, fQ3) = 40, FQ2)= 20, F13 = I, F4) = 20, FQd = 25
fQ4)=20,F@)=20,FQ)= 10, FQ)= 19, F@)= 0 adf()= 19. A BQ
aunmetaty= ==Yy =10.

24 Braompassirgl nas

N o suppcee all warkers are idantical and that the payor s are distributed
egLally amag unian manbers. A ny synmetric and weskly P areto gotimal
soltian g\es rise tothis distribution ofpaya swithin theunian. W eassume
f(?)=0.lette yali2W . Ifthe BOlloning caditian holds
fw) fWw)ifwnry
/TN B 2
then there exdsts all ash equiibrium in the unian Tomatian game where alll
warkers are manbers of the same unian
Caditiah Gmplies thatthenwage whenevaryane stands togetheris higer
tenvwhenavnaterstands aloe. Sine the only deviation anakeranmake
when an enaompassingunian hes Tamed is tostand alone the unianstructure

©

with an encompassingunianis all ash equilibium. T he bargaining acstako
makes an enaompassing unicn mae atirecte. A ke aworkerhes 1o pay
- himself 1fhe is amemberofan encompassingunian the acst~ is splitup
egLally anag unian members.

14



Suppcse the olloning coditian holos

fw) fTW)ifWwrt),

& W wehae Wi - T : @

T his aaditian implies that the wace is higest when all warkers barcan

toether: Cadiian 7 is implied by deaessing margnal productivtyz. T hen

any CPI E unian struciure aasists of an enaompassing unian, as is shoan
belon

Theorem 2 IT" is synmettric e¢ dettad 7 hobs, en a CPN E unian
struciure arnsists ofan enampessing unian.

P roof Synmetrty ad eCdaxyimply™ = el . W ehae

ad ©ori2C,

wi €)=

fw)ifwre) _C.

' £ 3 2

Chkarly TrallC 12W , eqressian 7 implies that, oralli2C, we (W) >

wg (). Then e strategy pro. ks were tralli2 W, si = W isa
CPN E. Sincewvagss aresmallerin anyunianC 2W , thereisnoC thathes
an intemally asistetimproanatan s°.

\ awaasicerastiategy pro. ke sP sudh thatthere exdsts aunianC 2 C(S)
wWithC %W . | etall wokers deviaie by plings® = W . Since forall
C %W adalli2C wehaews W)> w C), allwakers gain. 4 kg by
7, there is no pro.. tebke deviation fion s? orany sstohworkers. Ths sPis
an intemally asisattimproanaitofW ansP. H ence, astrategy pro. ks

15



sudhtattaeedstsalC 2C(s) wthC 12W carnotbeaCPl E B

T he intuirtian behind this resultis as Ollons. Sine the wace is highest
o the enaompassing unian and since muli eteral deviatias are alloned, in
any structure Whidh hes mare then ae unian, all warkars deviate toether
ad Tom an exaompassing unian. (¢ ivan thatt an enaompassing unian hes
fomed no sst ofwarkers wants o deviate since thet would reduce thar
\ECES.

R ezl that all unias are selbctied with the same prdosbi ity 0 therse
lction prdosbi fities are abo reesaoebke. Fareanpk the prdosbi ity that
aunia is selbeced o bargan with the .. m could dgpend an the rumber of
vaters intheunian. | etpg . danote the prdoebi ity thatunian C ; is selecied
a5 prpaey; ad assume csmall T hepaya TraunianC ; is

PR IFW) i FWrt) il ]+ &, ip},C

A ssumethatpayo sinthe unian omMmaticn gamearegven by thisequiib
num. T hen as lbgas the prdosbi ity that the unian is seledied as prgpaser
is the same Torall tnias, te cadto is e same ss cadtian 7. ITte
prdosbi ity that a unian is seledied a6 pragpceer \varies anag unias, then
the codition conespading 7 is

p p
& 16w mehae%[f@N) ; u,]b}—cj[fow) P TWrt) ]

T heShepkyV alle

N avw suppcee warkers are pad wagess acoading o the Shepley \vable a6 in
sctian 2.3 ad relbx the asssumption of icantical wakars. T he payar Tora

16



warkeris gvenbyeqressian5. Suppose thatthe production function satisfy
deaessing magnal productivity, W e have the Tollloning resullt

Lemmal If" = Sh ad T safis..es daaessing margnal pracicivity, ten
an enampessing unian forms.

P yoof D eaessingmargnal productivity implies that, TorallS T 22W sudh
1TatS3%T adalk2T wehae

fWre) i fWnfS[ kg) | fW ) s FWnfT [ ko) _
2 2 i
R ecdll that the wace Tor e vorker k is gvan by
X .
e

Casidar addingawoker Jtosane unianC; 2W. LetC9= C;[ §
L et S Y% C; ad k2 C; be abitrary. Casider unian C ;. T he prabsbility
that coalitian S is seboted is K $F = BEEALBID! g the contributian is
f(WrS)ifz(anSIkQ_

+ 4 @

Casiderthe unian C § T he prdoebi ity that aoaliian S is sebected is
ceo- BREIiBID!'  FPdiBIBIGdiBii D!
S e D F
ad the aotribution is T RiITWISEO - 1 he prohebity et S j is
seboted is
co _ BIBEAiBLIiD_ Bi+ 1 BFEJiBiD)!
sh e | Fd
and the aonribution is TYMSIRITC NSIE ) g we have
Yy

X o =
S L LT L LS L)

K

SkAC
Ks
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_ _
e TWIS[ D) i fWriS[k[ ) . c© |
st z "I 1
\ ote that

[ B

T S jr 1 . .
BEg e Hlgers ke

B y deaeesing margnal praductivity we hae

TWS[ ) i f WIS K[ y) | TWrE) i TW ST ko) _
2 2 )

0] 0]
Ks'* Kep=

T hen snekand Saeabitary, Trallk2C ; wehaew ' (C 9> w' (€ y).
Byindudlian ©rallD; adC ; suh et P> | jadallk2C ; wehae
wZ' (D> w2 (€ 3. By an agumaitsimilar o the proofof T hearem 1 an
encampassingunian is te anly CP I E unionstruciure. B

T hus iIfavworkeris added thaunian, epressan5 implies thatcthe payor
o all te wakers in the unian inaeesss. T hen, encompassinguUIas is a
CPI Ewhen the production fTundtian satisty deareesing margnal productiv
i, A Bg itis the unige CPIl E, sine any other unian structure hes the
warkers deviating and forming an enaompassing unian.

3 Bxdasas

31 O penil embership

W e nowvtwm 1o the case whare warkers are alloned 1o jan a unian withaut
the asaitofits mambears. T his seans 1o be most reesaebke When the
wakars areidantial T he unian famation gameis madi..ed as Ollons. T he

18



stralegy e torwakeriis §= fag;a; Zsa,gwarer _ vV 3 A coaliian
C omsif oralli j2C, wehaes;= s;ad foralk2C adalli2C,
we hae s 6 s;. Then awaker an unbaierally Jan a unian, as Gan be
saen by the Ollonng eampe. Suppce there are . \evnarkars. 4 ssume that
$S1= 9 =S= &, = a adss= a;. ThenC(s) = 1;2;3;# g, og0.
' avsuppasevorker5 arnaunces 2 = g, insteed. ThenC(s;;s,;S83;S;SY) =
T11;2;359; 1 gg.

In this setup, No acaalitian proofil ash egul ibrium nesd exdst, as can be
seen fian the nexteanpke with idantical warkers.

Banpk 2 Ifte woters are identical wagss in a unian dgeend any an
te siz of te tnian. L etW\(i) daoke te wage inaunian ofsizz L | owv
suppcse et jV j= 5 ad a3 > W) > W) > wW1) > w(5). Hirst
suopcse ttatastiakegy pro. B s hes aunion struciure were nounian arsiss
ofeactly tvee warlers. T hen Btworters 1;? and 3 devate and announce
2= = 8= a; Werea; 6 s, ada; 6 ss. By arstrucian, te cbvating
warters strictly gan. A b naoe of te vworkers 152 and 3 vwars © deviake
fion (s7; 575 83; 85 S5), sine ey gette higestpassibe vwage. T hus, worlers
1;?2 and 3 hane an inermally aasisentimproenentan s. Seaond sygpose
tat a strakegy pro. k s hes a unian structure wh a unian et arsiss
ofeectly tvee waters, ssyworters 1, 2 and 3. Then worker 4 gains by
cevatingand annaundngs;’ = s, sineew?) > w2) > wY1). T hus, worler
4 hes an inermally aasisetimproanattan s. T his implies tetnoCP E
unian struciure edse.

I ext asideradtias an the production Tundion Torthe formatian of
an axaanpassingunian. Casiderthe Ollonnngaaditan. T he aadition o
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an enaanpassing unian 1o be the any ' ash egui ilrium ccalian stuciLe

is

fW)ifwre) FW)ifWwreH, ©
¥1] = ra

T his aditian implies that the Wwage inaeesss With the size of the unian

Edng the baganingasstinto acoount. I'timplies aodiian 7, whidh follons

byssttingC = W .

&L 2C W stC %%4C

Lemma?2 IT" issynmetric et dentad? hold tenall E union struciure

arxrsist of an encompessing unian.

P roof Tose this recEll tat the wage with equal hexring is

We ()= f(\N)zij':ngl’C)+ zyiz_Cj:
By aodiiany sboe wehaew? (€ )> wy (D) wereerf j> pPj frall
12D.

First, aasiceraunian sttuctiurewithmae ttenareunian. L etC °2 C(s)
danote ae of the brgesst unias. Then Brall§ j2C0 s; = ;. Casider
sanme k2 W rt % Suppae k2 D2 C(s). Faralli2 C % kts) = s;. Sinae
P9, P3 vehaewi €O K> w{ (9. Ths nostatgy pro. Bwhere
there are mare then ae unian Gan be all E unian strudiure.

Seaod suppaseW 2 C(S). Then sincewd (W ) > we! (i) nonwarkergans
by devigtingfian s. W

Casidar a unian structiure with mare then ae unian. Find the lrgsst
passibke union. T hen e warkers in thatunian have the higestwagg aom-
pared with the wace in the otterunias. | aeower; ifanotherwaorker jars

20



theunian ttewaeinaessss. Sinaitis passibe oravnwotkertojan aunian
uni |terally in the goen membership setup, hewlldoose todosa H enae
any inftial structiure with mare then ae unian annote be an e ibrium.
T he unian structure Where all warkers Torm an encompassingunianis all E,
sneEtewae is bnerin all aotherpassibke unias.

T he coditian an the production Tonaion Toran exaompassingunian tobe
aCPl E unian structure is the same as in the Gase ofexdlsive mambership.

32 Bdogaasl aborChace

In this ssctian, we make the additical sssumptian thatthe .. ! an docse
te beldenpby/mattafterunias haetamed. T hus wehaeagamewth
twWotime periak. | e risstrictatiention o idantialwatkers axd assume that
payo s within a unian is distributed acooding 1 a symmetric and weekly
P areto qotimal soltian. T hug, ifwarkers are idattical all wokers ttatare
members of the same unian reca\e ecuial Waoes.

T heplyersstisW [ C . Intte.. rstperiad eechworker ismulianeasly
anaunas a sest ofwakers itwants o fam a union with. Famally, te
actias adkEbE obwotkeriinpaiad 1 is Aj; = fT W ji2Tg, with
cgraric elmentag;. L et A = £y A ad Eta, = (@)pw - Foreadh
a; 2 A; thereedstaunianstrucure daotledC (@, ), de.ned by theedie\e
meambership medneniam, as desaibed inSectian 2. | awaasiderthe actias
aabBbkote.m gwena, 2A,.. Farala; 2 A, we assume tat te
atiasadabBbktote. misA (a;) = 1T ¥2C(@1)[ ?gwthgraricebnait
a; . T hus, the..m is allloned t docse asubsetofC (2;) and thenithires all
watkers in the sebced unias. H ing noe of the warkears is alloned. | et
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§ daoke the strategy Joae of this game with gaaricelbematty:. L etH «
daoke tre setofpassibke histries attime t | oetat H, = 2.4 stalegy
in periad tis a function ofall passibE histaries yp toperiad € 6 vaen¥%, Bt
U@) = fi2¥% @) wearea; = %,(?)g daoke te sstofwaters te ..im
aenpbys. Farsanet 2§, tepayastray J2C; 2CE1(?)) is ten

_ 1 fU®B)ifUGITtH+ W;ic
ue= o : -
A Bg
X 4 1 4 i =1
W= FU) & UUOTLUOLPLLIN T
C i2%; @

Anywaoter 2 W thatis nothired by the .. im ges . L etj daotke this
extias\e gamne

Say taetastraiegy pro. k% 2§ isaPabcly CPl Eintegamej if
itisaCPl E in any prgpersubgame of j . T his does notaandde with the
anagptusd inB ermbham, PelegandW hinston (1987). H onever; usingthar
aonagptdoss notar ectaur resulic

6 vensarne¥ 2§, sneethe..mis e anly plerin te Estperiad a
stratlegy pro. k¥ 2 § thatis aP erectly CP Il E reguiiss thatthe ..im must
dooe o bargan with the subsst ofunias et gves the ..im the highest
pro. . A Bg there caarotbe an ICl where the ..im deviaiss tooetherwith
sanewarkers toapro. Ewere tre ..im’s pro. s are notmaxdmal gven the
resuling unian structiure. T hen the ..M Gan deviate Turther and docse o
hire the unias tatg\es te..MMm higestpro. t

A motivatian Tor Etling the .1 doose enploymat after unias hae
Tamad is that the dxace ofunian strudiLre is amae kong run dedsian then
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te ..Mms dde ofFanpbymait W e eamine sane of the aassouencs
of intadudng a Bbar dace into the madel by studying a three warker
eanpk kbied O te aalss inH anadW oirsky (1988).

BEanpk 3 Casider an eanpewth tree icenialworlers. L et” ke any
synmetricandwesldy P areto gotimalsoluion. W eassumeyy= ( Tori= 1;2
and 3. | ettre praduction Tnctian ke ce.naed as olbns

8§4 or S5j= 3

fO=_1" Br 5=

o ot
were( < "< 2. Thus allworters prale fourunits, o workers pradlice
2" unrs and ae worker pradless ' unis. T his implies tatte workers are

nearly periectampbmeants i is small

Casicer te paya s. Suppose allwnworkers are hired and te warkers fom
sgarewnias. Thewagsaetenw (D=2 j" i, oralli= 1;2;3. 1 owv
supose o of te workars, say 1 ad?, jan togetter in aunian, and alll
treevorers ae hired Thenw, ()= w, 12)= 1 §; i < IFallwoders
orm an enampessingunicn vages alew ; (123 = 4 j $ori= 1;2;3. IF
wTwoworkars are hired temagsﬁ‘tehlejv\m.aez— i, ifnounian
foms or; j £ifte hired vorders omed awnion. Pro.tis ™ j Fifte

hedwolers ormedaunionad™ j coterwise. | faeworderis hired te
weepis; i fadpro.tis; i £
Suppse < ;. First suppose ™' = 1. T hepro. s ofte ../ for dic erent

4

hinng ek and union structure is gven by e olbaing ok
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Tebkel. Pro.swWen"= ;.

U nion structre 1 hd 2 hired 3 hird
G notEesibke | notkesibk| 2 § £
X l1ie lis | Zic
DD® lif (ic | ii ¥

Casider astrasyy pro. k¥ beding 1 a unian struciure Where all work
ers kargan by temsebes. T hen e .. hiress o workers and wages or
te hiedvworlers ale § j £ Casicer te dhviation were tho vworters g k
anane %9;(?) = %3(?), kadng © j and k fiming a union. T hen
te ..m hies allwoders. || oe tathoh worlers tatdevake dghns, sine
w;@=w@=2ic Lif Ak snew;13)< w; (@), nae
of te woters § k hes a furter cdeviatian. T hus, this deviatian is an ICI
yon % . Cansicer astrateyy pro. kB ¥ lkEedng 1 a unian struciure were all
worlers baigain toeter: Thente..m hirss allnworkers. A deviatian by #ho
worlers © Tom a ssparake uinian is again an ICI yon %, sinee Torii2 W,
w123 < w; (. » ba astakey pro. k tat kecs © a unian strucure
were to workers fom aunian is aP eriectly CPI E, sinee any devaian
fran tis pro. E etk © baerwagss.

\ owsuppose ' = 2. T he pro. s ofte .. for die erenthiring ek ad
unian structures Wen ' = 2 is gven by e lbning &bke.
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Tebke?.Pro.swen"= 2.

U nion sttucture 1 hired 2 hd 3h=d
G notEesibke | notEesibk | 2 § £
(CIGY 507 Pif | FicC
ODR N 2iC | (i

The ..M alnays hire tyee vwokers. Thenw ;W) = £ j $and ©orall
J2W,wi®= 2 i £ Futemoe wen Bj= 2 vehaew;(S= & § £
or J2 S. Casider any strategy pro. E % were a union asisting ofFmare
ten ae vworker hes imed. Cansicer e daviatian where e worler j is
in tis union. L et%2(?) = Fg. Sinew;(D > w;(S) Bray Ssuh tat
B> 1, tis chviatian is an ICI yon %. A bg sinew i (K) > w, (S) Brall
k2W rawySsuhtat 55> 1, awy straegy pro. B were te worters
bargain sgparaely is aP erfectly CPI E.

T he reescn underbing the resultvwhen ™ = 1 is thatwaikers hae vary
strag barganing ponerahen negotiating by themsebes. T hey anmae ar
Iess shut donn production by gang an stiike. T he ..im wauld then inaur
Issss; hance the .. 1M dnoosss O hire s then threewarkers. | llplyars et
bwpaya s. By janing together; thowakars auld reduce their bargaining
poner. Inaessing enployment ran tho 1 three workers makes it passi-
bk O utilize the inaeasing returs of the production funcion. Bveryae
wauld gan ampared with the situation Where workers barcain separaiely.
W hen'= 45’ this prdolem does notaoaur: T hus, the anlly equi ibrium unian
structure is Where eedh worker stands aloe.
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A sshonn by H anadW dirsky ifewo watkers are dose acaonplbnants
they do notfam an encompassing unian. T he reesm is that under strag
anpbnaitarty When an individual worker withholos his bar;, the .m
Is=s a bt of autput H ence he aan negotiate a hich wage. 0 n the otber
hand vwhen the warkers are substitutes, autputis ks av eced ifaewaker
withholds his Ebar; hence this warker gets a bwwage if he bargars by
himself In otherwads when warkers are substitutes, janing togetheris
pro. &bk fortre wakers. H amn and W olinsky albo dleimed (Withaut proof)
that the resuls exad O the e with mare then twowarkars. Catrary to
thedam iniH anandW dirsky, aninaesse in ammplbnentarity (' dearesss
fian 2 ©7) kecs o mation ofaunion.

4 D emadShfsadChagessint eterogere

1.

T ostudy dangss in relative denmand and heterogaaty, we aasideramacel
with tho types ohwaters 1 ad? .
L et the praduction Tunctian be de.ned a6

? waks ? doss nobwork
1 waks 11+ W U
1 doss nobewak 1 0

where ! represanits the degree oFcomplbmantarity betneen the tnownwarkars,
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ady _ 1 trepraducivity dicaerene! T hus warker is themastproductive
vwataer: W eassumel < 4 - Y. A ninaesse in danad Torsk lied workars
aran inaeese in heteragaaty is madeld as an inaeese in

In the pgper by Jun (1989 ), who studies if o wakars fam a unian
ar ot egual dharing is dotained when a unian is Tomed. 1N the paper;
warkers ... iIstdedde whether to fam aunian and then bargain oertte wage
dis eraial befae productiaon staxrts. T he reeson equal shaxing is dotained
in Jun’s pgper doss not saam \vary sassibE honever. In Juns madel in
the Gse here wagss are unegual in aunian, workers bargain over e wage
doermttial W hen bargeining the autsice gotian of the hich productivity
warkeris binding T hen bargaining gves him the autside gotion (the stad
albewap). H tan earder st the hidh praductivity warker can dhoose
o stand by himself (ad get production started immediately). B ecause the
warkeris impatiatthe does sg sine he gets the ssamewage earfier. T hus no
unian foms.

Tostdy this we study agamewhere aunian .. istis famed. [faunian
is Tomed then nohcopearative baganing oer the wage dic erantial ales
pbe Ths ..rstte tho wakars simulianeasly announae a coaliian of
waters. 1Tboth wakers do not agree t© Tom a unian, they both rese
tharstad aloe wagss. [Tthey agee o Tam aunian, ae of the warkers
is selbcted as pragpcser with egal pradoabi ity T he sebcted prapcser then

H omand W olinsky (1988) use

U waks U doss nobevwark
S works y+ X X
S doss nobwork X 0
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makes aprgpasal daoledb; Tori= 1;2, hovtodvice tesurpbswithinte
unian. T he respadatt then asners yes arm [1Fthe prgpcsal is acopted
the allocation is impkEmeantted. |1 Tihe pragpasal is igjected, eedh warker 1 gets
apay ( ;. T he..guae bebwdesaibes the game.

Hguae 1:T heU nion Famatiant ame.

W aterl
-3,
12 - Qg 1
~ Q
S Waker?2. ... %S
i@@ _i@@
12_ ! @2 12_ ! @2
d:l @s sl @s
Waterl —J_ Waker2 w,(1) w.(1) w1(1)
propcser — JJprq)Gel’ w, @) w, (@) w, Q)
— Jd
S Js
' ¢
¢ | (o1}
¢y ¢
¢ | ¢
¢ A (> o
(O3} T |
YESe¢ N0 YESe 4+ NO
(0> A ¢ A
< s < Is
by d. ¢A2)ib dy
¢QA)ib b 0

W eanalyze toGEeswWeareweassumed ;= yadd ;= wy(p Tori= 1;2.
T he mativation Tor the ... 1IstsetLp is that production anotstartuntil the
warkers have agresd an hovito aganize themseles. W e study subgame per
fctanui ibriattatare aboCP | E ofthis gane. T hepearfectly CPI E aonagpt
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presated in Sectian 3.2 gves resuls similarto those presented belons H oy
ewar; inargeated gane studied in the nextssctian, pradblEms with edstence
aneiftepafectly CPIl E coagptis usad. R ecdall thaetastraiegy pro. kisa
subgame perfectequ ibrium (SP E) ifitis all ash equilibrium in any praper
subgeme of the game.

T he strategy pace is daoked § ° with ganericelamatty.. L et

1+ Wiy
)

¢12)= Tyt by

be the (gGss) suplhs Torthe unian
W e hae the Olloning resullt

Lemma3 Supposed = Hyoori= 1;2. 11 < 1 iﬁ]y i+ Uil
tenawy¥% 2 SPE\C AN E hes a union struciure ansisting of an enam-

jpessing unian.

P roof R ecdll tat the stand aloe wags are

wiy= ¢ U)2i1 it
ad
"y - 1(1+ u)ziu iy -

First asiderthe prgpcsak made by warkears ifan exaompassing unian
fams.

Ifawater 1is seboted as prgocser; he aars the atterworker his an
tinatian payo. A nysud bidisaoogpted. Thig by = ¢ (2) § 4 ad
bh = ¢) itu. Thepayo Torwatkerl ifheis the prgpaeris then
TRl L Yy ad te payos Brwoder! ifheis the propaseris hen
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TERIYIY 4 gy | ov aorsEder the antinuation payor after an encom
passing unian hes Tamed, but before the prpaeeris sebded. The an
tination payo frwaterl isv, = “ERIMIY 4 4y g fr water?
v = SEWibib g

\ ovwaasider the unian Tomation game. Clarly astraiegy pro. E Y% 2
SPE whare an axaompassingunian fams analybeaCPil Eifv; _ wi(1)
adv, _w;(Q). Thisimplies

1 di) Bap
a+w a+p=

10)

i), @il) .
Farw T ar - )

T hesssaodiias aebothsatis . edift - 1 iﬁ_"p i+ (U jlj Ifan
encompassing unian hes Tamed nonwakerwants odavate sincev; _ wi(l)
adv, _w;(@2).

A Bg ifthe inequality is stiictad ¥ do not ked 1 the Tormatian of
an enaompassing unian, bath warkers hes an ICI yoan%:. T he reesm is e
lbning Bgressias 10 ad 11 imply that the olloning devatian is an
ICl yoan %. B oth warkers avyaune filg ad dooeb, = ¢ (12) § U ad
b = ¢ @) iy. Theebics araospted. T henepressias 10 ad 11 imply
that both warkers gain strictly. B

A Bo gventataunianhes formed suppasebacaningoertevnege df
rantial insteed is aastructed as in astandad R ubinstain bargaining game
(with in..nitely many bargaining raunds). T henwarkers aliermate pragpasing
ad payo's are discountied.  1Twatkers get the utility of BHsure as lbg as
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No agreamat hes bean reeded, a smi lar resullt gopears When the discaunt
Edaorisdoetoae

N awsuppcosep danges. T heer ectan the passiblealLes oft thatallons
o the Tamatian of an encompassing unian is ambiguals, dgpending an
whetter( j )+ (U jl) ispaitveoangatine. Ifu+ 4> 1+ 4 ttenet
surpbs acaung owakerl is lgerthen torwader? . T hen

3
0 ligplity+r @ ili bibal .
ou S @y ]
Ifu+ U< 1+ 4y ten
. -
0 ligpdit)+ @ il) _lrHab
ou S @+ py ]

loeteat ifu+ < 1+ adl § @ik i)+ @ i< 1<,
then the sum of stard aloe vwagss is smaller then ¢ (12). 4 Bq itis e b
productive workerthat gains by lEaing the unian and standing by himselif

The most reesaebE e is deary vWenp+ 4 > 1+ 4. T his holds
Treanpkewvwhen the utiity fron Hsure is propariaal 1o productivity i.e
U= kaduy = ksudhthatk< 1. Then wheny inaessss treautr bel
Tl deaessss. A ninaeeese in the damand Torski lied Eborarheteragpaty
keds tothebredp inuniasform sane..ms. T hehich praducivitywarker
cars by baing the unian and standing by himself

Ifan encompessing unian fams the expected wages are ~EEHEY 4 iy
and JERIMIY o gy Then ify = U we hae equal divisian &s in Jun
(1989).

N awvassumed ;= wi(D) ©ri= 1;2. W e hae the Olloning resullt



Codkxyl Sypose d;j= wyp) ori= 1;2. If1 < 1 tenawv¥ 2
SPE\C A E hes aunion struciure axrsisting of an encompessing unian.

Proof ITfawateriis sebded a5 prgposey; he aas the other warker
his acatinuation paya. Thus b, = Hizﬂ+ y adb = lizﬂ+ u. |l owv
asider the antinuation payas  after an enconpassing unian hes Tamed,
butbefore the pragpaseris sebdied. T he antinuation payosr Torworkerl is
vi = fwi )+ 1 iﬂi# + uq;a’dﬁ’makad itisv, = 7w, Q)+ 7 il—izﬂ + uq;-
Faran enaompassing unian to fom the olloaing must hold

vi . wai(l)

v, _w,(Q):
Charly both adtias hodift - 1. If1 < 1, byasmibragmaitasin
3 aw¥% 2 SPE\C PN E hes aunian structure aasisting ofan enaompess:

ingunian. |

T hus inthis setup, dhangess in heterogena ty does notar ectethe Tomatiaon
ofan encompassing unian.

41 R epeated game

T he secod setLp in the previass sectian ssans 1o be the most reesaneble
Furtrermare ifwe asider tre .. 1istsetup ad assume that the unian Tor
matian game is playad repeatedly; an enaompassing unian Gan be Tamed.

L et+ denote the comman discount Bector Tor e warkers. || ole et a
warker an guarantee himself the stand alre wage in the game desaibed

2



eboe A B noe tat; it < 1 tenw; 1)+ w, Q)< ¢ (12). Thus te
sum of stad aloe wagss is snaller then the sum of the wagess when an
encompassingunian fams. T hen utsinga ok theoram (0 sbameadR wbin
stan (1995)), apro. Ewnere an exaompassing unian foms in alll periacs and
where the discaunted payor foreedh warker s strictly bvgerthen 1w (D)
is asubgame perfectequi ibrium, Torasut dently lxge+. Tossethis an
sideray®; > w;(1) ad®, > w, ) sudh tat®; + ®, = ¢ (12). Casider
astrategy pro. E aastrucied as Tollons. B oth warkers startby annaunding
fl2g ad prpangh, = @, adb = ®, wen eech worker is selbedied as
prapcer: T hese bids are agopted. A s log as thare is no deviatian fran
this pro. E the warkers aantinue using announdng fi2 g, prgpasinghb, = ®4
adb = 0, and agpting these prapasak. [ Tthare is a devation by warker
. tenwnwaterl punishreswaker? byanandngfig inT time periacks ad
thus orangwatker? tohis mimax payo . A flerthe T periacs of punish
mats wokerl ad? ananas fi2 g, pripasing? > @, and P < 0, ad
agptthese progpcsak. A smilarargumentis used when worker'l deviaes.
T hearam 151.1 in 0 sbame and R ubirstan (199 5) implies that this strategy
pro.kBisaSPE fort dse toae A Bg ifan enampassing unian fom in
all periacs the discourited payo sum © ;¢ (12) Torboth workers.

Ths Tray?! < 1, taeeis aSP E sudh that an encompassing unian
fams in all time pariacs. A B note thacthis pro. kis aboaCPil E. T his
s sine a strategy pro. E bang a SP E implies that no singe worker
hes an ICl yoan the strategy pro. k. Sine the discounted paya sum
%ii(t (12) o both workers whidh is the higest passible sum of discounited
paya s, both workers carrnotgan strictly by adeviation. A BQ cosiderany

3



SP E sudh that an exaompassing unian not fam in all periads. T hen the
discaurited payor sum o both watkess is strictly smaller then ;¢ (12).
T hen Tort dose o ae this pro. ke arotbe aCP Il E. T his Tollons Sinae
by the 10K theoram, there is aSP E strategy pro. ke vwhere an exaompassing
unian Tom in alll ime periacks ad gves a strictly higher discounted payor
forboth worters.

42 | egsEtiner daitegss Torl nas

W hathgppas ifunian bargaining poneris strager then when workers bar-
ganingsgparaiely ? Sudh astuation could cocurbecause unias hae cartain
Byshiine achattegss. T his could be madeld in dis elferitvways. Faream
pk suppae the unian hes abetier autside gotian When barcganingwith the
..Im, ampared ovwhenwakars stand aloe. | et denote the autside qotian
ortheunian where¥ > 4+ 4. T hen the toal suipls Trte unianis
A
; :

A ssumingthatd ;= w (D) ©ri= 1;2. T hen by usngthe sane agumant
as in Caoliary 1, an enaompassing unian fams if1+ S 1 Ths
aunan fams fora blxgrsstohvales of t iTd inaessss. Thisis in ine
with the ..ndings ofAreaman and P elletier (19 9 0), whostudied the er ects of
dangss in industrial relatias Byshtion oyunan dasity inttheU K. T hey
Tound that liegshtive amendmants have an importaiter ectan uniondasity,



5 Cadi=as

W e hae studied the coditias uderwhidh similarworkers jan together
iNn an encmpassing unian.  IFwarkers are of the sane tpe then the st
of production Tunctias keding o a CP Il E with an enaompassing unian
antars the sst of praduction Tndias Whidh satisfy deaeesing magnal
procuctivty.

INn abagan betnwean a. Mm and tnowakers H anad W dinsky (1988)
shoned thet; iftnowakers are substitutes, they form aunian, wheress ifthe
warkers are aanmplbnants, they bargan ssparately. |n aurmadelwe dotained
te same resulltas H an ad W dirsky with thoworkers, and ware bk to
shav that the resulit does not necssari ly exiad 1O the ase oFmare then
twowalkars. T he inturtian behind this resultis that, ifaompbenataity is
hidch thewakers have strag barganing ponerwhen bargaining separaiely.
T hus the workers gethidhwagss. T he...im then inaurs Issss ifithires all
three warkers and thus itdhaoosss o hire ss then treewakers. T his kecs
1 bwvpayo s Trall wakers. By Taming a unian, the wakers can reduce
tharbarganing poner and induce the .. o hire allworkers. T his makes
itpacssibE 1O Gpture the gain fram the inareesing returs in producian.

B ects of dhangss in damand betnean skilled and urskilied Bbar ad
in heteraggpaty were abo analyzad. [Tworkars are unemplbyad ifthey do
not agree upan the wage dic erential within the unian,. then iIfdemad Tor
skiEd Boar incessss a smaller range of praductian Tncias gues nise
10 an enampassing unian (the productian nctian nescs o have ”enaugy”
deaessingmargralproductivty). H onever; ifttegameinthis eseis played
repeatedly, aninareese in damand Tarski lied Boardoes not(necsssarily) keed

>



o the breskup ofunias. Ifwatkers getthe stand aloe wage ifthey donot
agee upan the wage div erantial within the unian, dengss in hetexagpaty
ardamnand Torsklied Bbar do notae ect the formation ofan encompassing
unian. T hisis antrary 1o the resultin the pgperby Jun (1989). T he reesm
is thatan inaeese in heteragaaty rasss notanly the stad albewace Tor
the mcst praductive workerbutalbo the surplLs 1o be shared.

W e aboexaminad the casaguencss of Bgshtive amadmants thatar ect
the barganing poner of unias. ( reater unian bargENing poaer Inareesss
the likelihood thatan enxaompassing unian fams.
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