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A bstract
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e tpe oFmarket ampetition @ ertrand \s Caumotaampetitian) an the negotiated
wvace ad the stiike activity. | Fthe wage bargaining Bkes plae at the industry~bel,
then both the waoe attome and the strike activity do not dgpad an the degree oF
productd@atiation whatever the tpe ofmarketcompetiian -H onever; ifthewace
baganing Bkes plae at e Mm-bEl, ten wags ad strikes are inaessing with
the degree diproduct d@aratiation, and the strike activity is smallerunder 8 erraad
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1 Irrod ution

Empirical erature suggessts that industry~sped ¢ fectars are key determinants of strike
ativity [sseeg-T racy (986)) Key detarminants are, anagothers, the tpe ofindLstry,
theindustry size, the type dfmarket campetitian, the industry coaaratian, and the size
ofthe barcgaininguNIt. D espite this eddance, the thearetical Ferature anwege bargaining
in industries with market poner hes negiected the study of the reltiaship anag the
tpe ofFmarket ampetitian, the el ofbargaining ad the strike activity.

T he purpcse of this pgperis to study hovirstitutional Fatures sud as the bargaining
structure and how industry fectars sudh as the product market competitian will aRsct
the autcome ofwage negotiatias in unianized ducgpdlistic industries . W ithin an inaom-
pEt inbmatian framenark, we develp a madel of wage determinatian in a product
d@antiated dugpadly. First, unias and  ms negotiaie oer the wage bvel acoading
wirsttutical fatures (ndusstty-bel s Mm-kbvel bagaining)- Secod,  ims aampete
dther in quantities (Caumot ampetitian) ar in prics @ ertrand aampetiian) an the
product market. T o desaribe the wage bargaining procsss, we adqotR ubinsteans (982)
altermating-aRer bargaining madel with tnosided inaompEte infomatian, whidh allons
the coounrence of strikes atequi ibrium &

R elated acotributias are D aidsan (988), H am and W olirnsky (988), and D onidk
(989)_W hen mns produce in related productmarkets, wage settlbments aeate spillber
eRects (by altering the  ms™ reltive ampetitive pasiias in the product market) that
hae implicatias o the autoome of nagotiatias - D avidsan (988)ad i anandW oin-
sky ( 988)have studied the impactoiwnage spi llbvereRacts an the interaction ofuniar M
bargpining and dugpdiistic quantitysetting- A raud the same time, D onridk (989) hes
wsed a anjectural \ariatian oigjpoly madel 1o study hovw praduct market poner and
pro ity ae rehbted to wags. | ae reaattdy, D hillon and Petiakis Q001) hae in-
\esticated, Tor the e of catralized bargaining in oiggpalistic industries, the eRacts of
the degree of praoduct d@srertiatian and the tpe of market ampetition @ ertrard \s
Caumot ampetitian) an the negotiated wege- B ut;, all these previass studies have aon-
sideraed aomplete infomatian framenarks so that strikes, whidh weste industry resourncss,
ot ooouratecpi ibriumn 2

Sao, we go beyad the analysis aiared inD aidsan (988),H anandW dinsky ( 988),
D ok 989) and D hilkn and P etrakis Q00 1), by develgping a madel that ensblkes us
1O investigate Tor d@srent bargaining structures and tpes of market competitian how
private infomatian as well as spi llover eRacts aatss paycR Tundias aeated by aotract

Istrikesd ata sem to have a Sgri cart impact onthe wage-emp bymert rebtbrehip 6r colctive
regotietors[xe eg-K erranart W ilbN(1989), Varretebosh (1996)]-



settlhnats aRect the waoss, the el of anpbymatt ad the stiike activity. W e show
that; ifthe wage bargaining takes place at the industry-lb e, then bath the wage autcome
and the stiike activity do not depad an the degree of product di®arantiation whatever
the type ofmarket ampetition - I ndaed, since wage spillbereRacts are intermalized atthe
industry~bel, wage bargaining aRacts enpbymantand pro t anly throuch the overall
kel of industry demand.- A s a aasaquencs, the stiike ectivity is the same underboth
B ertrand and Caumot campetition and is indgpendanit of product di®srantiatian -

H anever, ifthe wage bargaining akes plbee atthe m-bel, we shovttaetwags ad
strikes areinaessingwirth the degree dfiproductd®rattiatian - Sinee m-kevelbageining
doess notintemalize the wage spi llbvereRacts and these spi llbvereRscts are deaesssingwith
the degee ofproduct d@srantiation, the strike activity atthe m-levelis inaessingwith
product d&@rentiatian - Indesd, wage spillbver eRacts aeate incatives 1o loaerwegss in
adertogein a lxgershare of the praduct marketand toinduce mare ancsssias ad Ess
at ids arstrikes inwage bargeains - T hese incantives are ranfarced the s d@antiated
the products arbrands are. Il aeower; the strike activity under B ertrand aompetitian is
smallerthen uder Caumotaompetitian - T his is due 1o the Tectthatbwage spi lbereRacts
are geater under B ertrand aompetitian.

Catrary 1o the caompkte infamatian freamenark, the m-bwel wage autcaome un-
der B ertrand aompetitian wi ll not necsssari ly be lonerthen the m-kbvel wage autcome
udaer Caumotampetiion. il asoer, e Mm-kbvel wage autcome under Caumot aaom-
petitian wi ll notnacessari ly be lonerthan the industry-levelwage autcome underCaurmot
(@ B ertrand) aampetitian- H oneer, ifitis ammanly knoan that the local unian is
much strager then the lbcaal ™M and the degree ofpraduct di®srantiatian is smalll, then
B ertrand acompetitian will daaesse the  Mm-bvel wage atequi ibrium ad industry~level
bargaining will inaresse the wage atequi ibrium -

Finally, the stiike activity is smaller under B ertrand than under Caumotaompetitian
when bargaining is decantralized - SO, B ertrand aompetiian inaeesss the disparity, in
tams dof strike activity, ofFboth bargaining structures -

T he pgperis agmized as Tllons - 1N Sectian 2, the madelis presented - T he B ertrad
and Caumot games in the dugpalistic market are soled assuming that the wagss haae
alireedy been determined - Section 3 desaribes the wage bargaining game and sobes this
game Tor the industry-le el bargaining system - 't abko analysess the reltiaship betnen
the industry~lbvel bargainingstructure, the degree ofproductd®@rentiation, and thestrike
activity. Sectian 4 is devoted o the wace barcaining game Tar e m-level bargaining
system and analysss again the rielatiaship betneen e m-kvel bargaining structure,
the dagree of product d@rantiatian, and the strike activity- Finally, Sectian 5 aconcludes .-



? Desrptionofthe Dwpo 4 Il arket

W e aosidar a dugpdiistic industry produding eedh ™ ae brand of a d@entiated
praduct.L et M i praduce brad i in quattity G- T hare is no eatry ar threat of entry,
adbaoth ms acdthapricsstiers @ ertrand competiian)orguattity setters (Caumot
ampetiian)- T he inerse damarnd Tunctian Tor the brand | of the di®@entiated product
is gven by

pPiGi=aiGibdijj=12adi&j. O
T he paraneterb 2 ( ;1) represats the degree of substitutahi Kty betneen both brandcs -
T he hider the b, the hidheris the dagree of substitutabi ity betneen i and j- W hen b
1tk O za0, edh ™M beaomes alimast amangpolist; When btads to ae, both brands
are ainast perfect substitutes - W e assume thatbath  ms are praduding under aanstant
retums o sakwth Bbaras thesdke input; i - ¢ = §, where k is EEbarinput. T he total
astto m i ofprodudng guantity G is g @y, Where vy is thewegeink M.

A ssodated with eedh M there is a aotinuum of identical warkers Who supply eech
ae unit of Bbarwith no disutiiity-. W e denote by W the epected income of a worker
who bsss his jdo- Itmay be intarpreted as the unanplboymaitbere € Ineedch m the
Hskaneutral warkers are represented in the wage bargaining process by auti itarian unian.-
T he aatiruum ofworkers who supply Bbartoeech m is namalized o unity-H ence,
bal unian i 3 utiiity is gven by

Uit w k:@:gD=kdwv+ ¢ i DWW i=1;52. @

Thepro tof miisgvenby i k@:aD= @i G i & i w; &-

IINnteractias betinean the productmarket;, the dagree afproduct d@rentiation and the
bargaining el are analyzed acoading 1 the Ollbning gane structure. 1N stege ane,
wagss are negatiated atthe m-bvel arat the industrylvel. |n stege 10, B ertrand or
Caumotaampetition acaus - T he madel is solved badkinards -

In the st stace of the game, the wace ek have alreedy been determined. U nder
Caumot ampetitian both  rms compete by daosing simultaneasly thar autputs @d
hence, enploymai®) to maximize pro t with price adjusting to dear the market. T he
unigel ash equi ibrium of this stace game yiekds:

& @)= 2€ ibziizg‘“ B i=1p2,i6]. ®

T hell ash eguilibrium autputofFa m @d haae, equilibrium bwel ofFenploymai®) is
deaessing with its onn wage, vhike itis inaessing with the aother ' "wage and total
industry demand .



U nder B errand aompetiian both s aaompete by dosing simultzneasly thar
prics tomaximize pro t5_T he unigquell ash eoui ibrium of this stege game yiekks:

o2 @ e =26 ib)e;’?g W NG =16 @

OFGM;W)=aQ |b)<Zq+ ib%'xf i'g))'w by i3J=152,i6j. ©
In the ststege of the game, Ms and unias negotiate the waoe bvel Taessdng
perfctly the eRsct oFwags an ims™ dedsias aancaming enploymant. T o investicate
the eRects of the degree of praduct di@arertiatian and the type of market competiian
@G atrad s Caumot ampetiian) an the nagotiatied wage ad the strike activity, we
axrsider tho bargaining stuctures: indstry-bvel and - m-bvel wace settlameantts -

3 InugnyLevelWace Baraguirirg

A tthe industry-lBel, wartkers are ripresated by a antral unian (CU ) whose dojective
nctian is T maximize the sum of bl unias™ paycss.- T his cantral unian negotiaties
the indstry wace el with the ims ipresantatinve (CF), whose dojective functian is
O maximize the sum oflbcal Ms™pro ts. T he negotiatian procescs a6 iR birstans
(982) altermating-arer bargeining madel- T he CF and the CU make altematively wace
arars, with CF malkiing aRars in addhumbered periaks and CU malkding aRers in evan-
rumbered periads - T he negotiation ends Wwhen ane of the negotiatars aoogpts an el o
Emitis placed an the time thatmay be expended in barganingand perpetual dissgreanaic
is apossibke autcame. A Il lbcal unias are assumed 1o be an strike in evary periad until
an ageanattis reedad - B oth CF and CU  are assumed to be impatiat: the CF ad the
CU hae time preferancs with aaostantdiscoutrates > 0 and > (0, respectinvely.
W eassumethatallunias hae thesamediscuitrae i, adall ims hae abothesame
discountrate re

A s the interal betnen cRars and couteroiass is short ad shiinks 1 zaro, te
altermating-aRermadel hes a unicue Emiting subgame perfectequ ibrium, wWhidh gpproc
imates thell ash bargaining solutian 1o the bargaining prdolem GeeB inmare etal, 1 986).
LetU =U;+ U; ad § = 51+ 12 -T hus the predicted wace is gven by

Wi =agmaxU iUl €2 i H1° ()

where the bnersaipt "€ " mears that wage bargaining is aantralized @ industry~lbveD),
adwhael; =2dvad 5, =0 ae, respactively, the dissgeameant paycss of the CU



ad teCF_T heparametex® 2 @ ;1 )istteCU bargf;lrlrgpO/\erV\hdﬁlseq,alioru+ -
IN Gase of Caumot aompetitian, simp e aamputatian gves s
L H@iw
2@ut+
Bopressian () Elb s that, in anpkete infomatian, the wace is inaessing with the
resenation wage w and with the CU - bargaining poner ® , but it does not dgpend an
the degree of product di®arattiatian, 1 § b. T hen, ae éan essily dotain the eguilibrium
enplymatbelass wellas the CU and CF equi ibrium payass, whidh are danotedU 5 @)
ad ;7c @), and aegven by

®Q i®) _Qi®)
2@+ b 2(2+ b)
Bath the CU ad the CF equilibrium paycRs are inaressing with the degree of product
d@yatiatian.- T hatis, both are deaessingwith b_T he equiibrium enploymeattin m
iisQ i®)@iwWi2Q + B! ad is aboinaesingwith the d@attiatian?
IN Geee of B ertrand aompetitian, simple conputation ghves s
L, r@iw ®

V@E 2@ut

Bpressian @) is the same as BExpressian (7)- W hen wage bargeining t&kes plaee at the
m-kel, eech uniar M pair eqpects o be abk 1o aller its reltive Wwace pasitian in
the industry- T herefare, wace spillover eRects are aeated: eech uniatr 1 pairhes an
inaantive 1 lonerwagss in ader o inaeese i's market share @ empbymatt be) ad
te mS pro ts, incative which decreesss with the degree of product di®@srentiatian -
B ut, Wwhen wage bargaining takes plae at the industry-ivel, these wage spi llbver eRiects
are intamalized and vanish_ A s a arseguence, Wage bargaining aiacts enpbymentad
pro t aly thraugh the oarall el of industry demand, and the wage autcame is the
samne underbath B ertrand and Caumotaompetition - In Gee of comp Ete information and
atralized wage negotiatians, a ganeral disassian an vwhen and why waegss are identical
uder both B ertrand and Caumot aampetitian aan be Toud in D hilkn and P etralds
Q01
Sq, the wace in Gee of B ertrand aompetitian is inaessing with the reservatian wage
wand with the CU  bargaining poner® , but doss not dgpad an the degree of praduct
dG@attiatian, 1 j b- T hen, ae an essily dotain the equi ibrium emplboyment kel as

W =w+ %q(aiv_v)zvv ()

@i Wj’lcC a@ i Wj

U cch @)=

W+ % d@a i wW=w

2 Aninreas inthe d egee ofprod ut ¢ PerertiatibN(@ d ecrease iNb) INreassthe market’s™rm e
arnl rel uwesthe inerdgty oftompetition Sine the market ke e®ect § om iratesthe competitioNne®ect, a
“rm"soupu inreakesy ith the d Perertiationina Courrot ind ustry.



vell ss the CU and CF equilibrium payoss, whidh are denoted U 3 @)ad 175 @), ad
are gven by

OQ i®) dibei®)
2¢+ b ib 2¢+bRib
I otice that now, the CU  equi ibrium paya® ad the equi ibrium empbymattin m i,
whichisequal O Q §i®)@iWI2Q i b + bf !, are deaessingwith the degree ofpraduct
d@entiationifb> 1, butareinaessingothemise3 H onever; the CF eqpi ibrium
is still inasssing with the d@aarttiation whatever the paraneterb.

I eenvini E the wece is the same under bath B ertrand and Caumot aompetitian, we
dosere that the employmatt el is smaller under Caumot competitian - Indesd, under
Caumot competiian eedh I expects the other ™ to hod its autput el astant.
H exe, eednh MM wauld mantan a bw adtput bl sine itis anare that a unilbteral
autputepasian wauld resulitin adip in the marketprice. In aatrast, uder B ertrad
anpetitiacneedh M assumes thatthe mal M holdks its price aastat.H enae, autput
eparsian will not resultin a price reductian becase the ival ' will adjustits autput
in a ampasatay Way 1O bae it market price undienged.- T harefare, mare autput is
produced and ahiger bwel oFemplbymentis dotained underthe B ertrand market struc-
wre then uder the Caumotare-

aq@iw) -

Up @)= @ iwW), I’ @)=

H onever; bath the ssymmetricll ash bargaining soluitian and the R ubinstian's madel
predict etdatt autcomes of the barganing procsss (N partiauler ageament is settied
immediately)-T his is notthe Gese aaewe inttaduce inaomp Ete infomatian into thewece
barganing, inwhidh the  iIstrouncs of negotiatian are usad Tarinfomatian trarsmissian
betnean the tho negotiators -

T he main feature ofthe negotiatian is thattboth negotiatrs have private informatian -
Eadh negotiator doss not know the impatience (Or discount raie) of the other party. 1t
is aamman knonkedce that the CF'S discount rae is incdluded in the set 15 1] where
0 < e - 1§ and thatthe CU S discaunt rate is induded in the set[rf, ;i ] where ) <
¥, - . The syparsaipts "1"" ad "P " idantify the most impatient and most patient
Bpes, respectively. T he types are indgoendently drann fiam the set[r} ;riaccading ©
the prdosbi ity distribution p;, Tori =u,f_.\W e allowforganeral distributias overdiscount
rates. T misum'llainyimpleshbarnbpﬁﬂecu bargeining ponernwhidh are danoted by
e=rrer+ ¥} ad®d=rer + rj.

SContrary to the Courrot case, urier Bertrard competitibnaninreas inthe d egee ofprod uct d iF

FrenbtbnNninreaesa rm ‘soupu orly ifb< 21 - Inleed ,w henb> %,the competitione®ect d om irates

the market sze eRect b ecaue a B etrard ird ustry ismore competitive thana Courrot irl ustry.



L emmal Casicer te indstry-bBel wage bargaining wih inaampkete infomafian in
whidh te distributias prand py, are amman knonrede, and in whidh e periad Bngh
shﬁriebzero-FclraryperﬁctBegesimaj,jlbria@BhE),teclfteCU kebngs
O UZ@XU @) adteppya®ofte CF g © ;7@ X 510 @) -

T his Enmafolions fram W atsan’s ( 998 )analysis ofR ubinsteins alliermating GReybar-
crining madel with thosided inaompete informatian? 4 sW atsaon (998 )stated, L enma
| establishes that " sadh plyerwi ll be nrowarse then he would be in eoui ibrium ifitwnwere
amman knonedce that he were his lsst patiat pe and the gopaentware his mast
patiat tpe.- Furthermare, eech playerwill be no better-than he would be in equi ibrium
with the roks revarsed' '> Fran L enmal we hae thatthe P B E wage autcame in aese of
Caumaotaompetition, W @ ;8), satis es the Tolloning inecualities:

e r-@iw rKaiW)_

2@+ 2@+ D

\ aotice thatt eech wace satisR/ing these baunds can be the autcaome by doasing gpopro-

priately the distribution oer tpes- T he loner Upper) baurd is the wage autcaome of

the compEte infrmatian game, when itis aaomman knoMedoe thatthe CU S peis 1y,

@D and e CFS tpeis 1y @D @d the QU bargeining poneris @ @))- Bxpressian

Q@) implies baunds an e MS anpbymait b, as well s an the ™S autput, at

equiibrium - In cese of B ertrand competitian, the P B E vage autaame, W @ ;8), willl
akbo satisty those inegualities:

F@iw

- W @:®) - W+ ®

n@iw
2@+ °
L enmal andBpressias @Q)ad (0 )akotellus thatinetdentautcones arepasible,
amn as the periad EBgth shirinks 1o zaro. T he wage bargaining game may ilvolhe delay
Gtrikes ar Ibd<eauts), but not perpetual dissagreanatt, at e ibrium & Indeed, W atsan

- W @;8) - W ad

‘Wat=n(1998) characterizel the st o BE payo®sw hih may ari® iNR w irgeirisa kerratirgo®er
barcairirg ggme ard corgrutel bourd s(W hh are met) onthe ageemertisthat may be maide. The
bourisari the PBE payo®s<et are d etermirgl by the rarge ofirnomp kte inBrmationNard are easy to
compute becaus they correporid to the SPE payo®sofiwo barcpirirg gamesoftomp kte infrmaton
Thes two camesare de rel by matchirg ore p hyer'smog impatiert type w ith the opporeri’'smos
patiert type.

SLemma 1 isrot a d irect coro Bry to Wat®n(1998) Theorem 1 because W at®riswork Hicusson
lrear prefrenes bu the arala@scanbe mod i el to hari E the preen ca. Trarshtirg Watosn
(1998) T heorem 2 to our Famew ork comp ktesthe characterzatibnofthe PBE payo®s. For ary & 2
USRI USE®)], € 2[1 £o®); | £«®)], there exitsd itrb utbrspy art psard aPBE sch that the P BE
payo®sare & ari € _ Inother word 5w hether or rot aBpayo®sw ithinthe irterva lkbgiveninLemma 1 are
possb E d eperi sonthe d ikrb utbrsover types.



(998) hes axrstructed abaund an delay in equi ibrium vwhidh shons thattan ageamentis
reedhed in nite ime and that delby time equak zexo as inaompete infamatian venishes -

In the Ferature an strikes [see e g- Chaungand D adidsan (991), KavrenandW iban
({989)] three di®aratt messuies of strike activity are usLally pragpasaed: the strike ind-
dance, the stiike duratian, and the number chwark days Iostdue tovnwork stoppages - Sinae
we allow o gnera distributias oer pes and we may enacaunteramulipidty of PB E,
e are ureble 1 aampute messures of stiike activity ss the anes justmentioned 8 || ever=
thekss, we propase o idatify the strike activity Giikes ar lod<auts) with the maxdimal
deby in reedhing awaege ageanatt. Folloning W atsan (998) T hearam 3, the lateris
the di@ranae betinean the upperbaund and lonerbaund an the bargaining autcame, the
ey is the potatial delby Tor dotaining an ageamait. T harefore, the strike activity
is gven by the di®rence betinean the Upper baund and the loaer baund an the wage
autcone.! So, when bargaining tekes plae at the industiy-leel, the strike activity is
g\an by the Tolloning expressian underboth tpes ofmarket ampetitian .-

h i

_®ie, . BRI
5= @IWM=5 3

a
C R e R

a
c

2@ i W)- ad

c =

T harefre, both & ¢ ad &, 3 are inaessing (deaessing) undias of i}, @), are de-
aessing (inaessing) functias of vy (), ad are deaessing with the reservation wage
wW.H onever; the strike ectivity does not dgpad an the degree of product di@srantiatian
because Wwage spi lover eRacts are intermalized When negotiatias are aaralized - T henext
propcsitian summarizes aur resuls wWith respect o industry-lbvel bargaining.-

P rpasiion! [T te wage argpining les plae at te indstry~bel, ten te strike
Mty is te same in both Caumot and B ertrand markets, and is indgoendant of the
cgee of praductd®erertiafian -

4 Firm-LevelWace B arqairirg

A tthe mMm-bwel, waters are represanted by a lbal union ipresatatinve (U )-Thel U'S
dojective Tunctian is to maxdmize the bcal unians utility. Insiceeadh M, el U nego-
tatss the balvnwae belwith tre lbal m ipresatative ( ) wWhose dojective functian

SInord er to compute ane>pectel srike d uratibrnorewoul reel to ~ xme parametersofthe mod ell
arh asthe d rb utbnover types[se e g-Cheurgari Davil 9n(1991),K erranan W ilBN(1993)]b ut

it woul implya sbganilbssofcererality.
D ur measre ofdrike activity givesthe sope each p hyer has®r s reerirg hisopporert by makirg

wace proposs EsitisFirg the expressors(9) or (10), ari hene, Br d ebyirg the wage ageemert . 0 ny
iNnaverag thismeaaure isa gpod proxy ofactualsrie activity-



is tomaxmize its pro t. 4 Il negotiatias take place simulaneasly and indgpendantly.
T hatis, when negotiating the wage bel, eech L U 4 F pair takes all other wace settle-

mas in the industry a6 gven. il aeower, thesel U 4 F pairs alnays aonectly antidpate
the eRact ofwagss an the subsaquatB ertrand ar Caumot aompetitian.-

U ndercampkete infomatian, the m-kevel eoui ibrium wags are gven by
8
< Wt =agmaxU, § Wi [8.17°

PE —

2
Pt —agmaxU, iwl[5L 1" N

where ® is thel U 3 bargaining poner ad itis gven by expressian rui“rf, and where
the bnasaipt "d' " mears that negotiatias are deaatraized @r m-kwed). In e of

Caumaotaampetitian, simplke acomputatias gve us

Wit = we SC R D@im=nly =uif 6
Qi D

T A

Bpressian (3) €l us that, in conmpEte infamatian, the wage is inaessing with the
resenatianwaecew, Wwith thel U bargainingponer® , and with the degree ofpraduct di®er=
attiation. Catrary industry~kbelbagaining,  m-level barcaining does notintermalize
thewae spillbereRacts . Il aeower, the smaller the degree of product di®erantiatian @ e-
the lterbis) the lagerthe spillbereRects are. A s a aansequence, e dosene that the
- m-bwel wage autacome is smaller then the industry~kbvel ae, ad thatitis deaessing
with b0 ne an essi ly dotain the equi ibrium empbymatt belaswellas tel U adl F
equi ibrium payass, whidh are denoted U P @) ad 17 - @), and are gven by

Uic@®) = 2§(§tg§)é+igﬂ(ai7ﬁ,
He® = 4 :g;gz 5 @i .

Both tel U and thel F equilibrium payc® are inaessing with the degree of praduct
d@rattiatian-T he equi ibrium empbymattin” Mmiis2Q i®)@iwjidé i ®Q+ B!
and is abo inaessing with the diRaratiatian -

IN Geee of B ertrand aompetitian, simple conputatias gve us

w = we So P D m=nh —whh “
. rCibery o

+

2Q iBX+ QR iB)iIDIKF
Bpressian (4) is nowv dRaatt then Bpressian (3): the wage Bl uder B errad
ampetitian is smallerthen uder Caumotaompetiian .- T his is due o the et thatwege
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spiber eRects are greater under B ertrand aompetition.- Indeed, a small deaeese in a
Bearrand m S margnal ast(@ue tbavnage deaesse) makes ittowin asubstartialmarket
share of its mal, whilk a Caumot m wauld win anly a smalll part of it. T herefare, a
wage drap wi llinaresse mare the autputuder B ertrand then under Caumotaompetiion.-

I everttelkss, the wage autoome is again inaessing with the resenation wage w, with
thel U bargainingponer® , and with the degree ofproduct di®arantiation - 0 nrecanessily
dotan the equilibrium enploymatt bel as well s el U ad L F equi ibrium paycRs,
wvhidhare denoied U 7 @)ad 375 @), and aregven by

eQ i®R iBX ibe+ b
(+DRibeeibB)i®)
o iR ib i® —
0 = e amee sy @I

T hel F equilibrium paya®is inaessing with the d®aitiatian- H oneer;, el U equi-
ibrium paya® ad the eguiibrium enploymaitin Mm i, whidhiseqalto Q i ®)Q i
BYaiwiQe i B)i®)Q i b + b, arestill dearessingwith the degree of product
d®@yetiatian ifb> 7, butare novundetermined otherise.

W e aasider novthe  m-kbvel wage bargaining with private informatian ebaut the
dscountratss . W e lbdk forsymmetricP B E.

Us @) = w@inw,

L emma2 Casicerte m-bwelvwage negoiatians with incomplete informatian inwvwnidh
te dstributians pgand p, are amman knonkecke, and in whidh e periad bngth shrinks
O zaro. A ssume eech L U 4 F paEiri aes te otter wage ssttlEmantin te indstry as
gwenduringte barganingat mi T hm branysyr}metricperbctB ayesian eguiibria
@tB]E),te?fteL U kebngs © U7 @ XU 7@ and e pya®of el F kebngs
© 1P EXIE) -

L emma? is the cuepartofl enmal fortte m-kvelwege negotiatians - Fallloning

L emma?2 ad the compEete informatian resulis we are eble to state saome progperties ebaut

te m-bwelwsage autcones. In ase ofF Caumot ampetitian, the synmetric P B E wage
autmome W ¢ @ ;&) will satisfy the olloning inecualities:

Qib

" 4rl5+f((§1 ;b;r?;

\ otice that eech wace satisR/ing these baunds can be the autcome by dhocsing gpopropri-

aely the distribution oer types. T he Toner Upper) baurd is the wage autcome of the

aompkete infomatian game, when itis aamman knonkedce that el U S peis 1, @)

ad trel Fstpeis ry (P @d thel U bargriningponeris® @))- 1N cese of B ertrard

e ib
w,+ @ iDrk

@iw-. @3

@iW - Wc@®) - wi
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aompetitian, the synmetricP B E wage autaome, W @ ;8), willl satisfy the Tolloning in-
equalities:

- iR+ bD@iw
2Q iBbX+ QR iB)ib

i ibe+H@imw

2Q iBX+ QR ibB)ibr
a5

In the madel we developed ofwege determinatian in a dugpalistic industry, we can
renk the wage autoomes as olloas when there is aomplete infomatian: Wy < wiit <
Wi = wh . Butaxe thel U and thel F hae private infomatian, this ranking
does notnacsssari ly hold - T he necsssary and sut-dat aanditian o reover the ampkete
infomation rssulltthattte Mm-kbvel wage astcome under B ertrand aaompetitian is alnays
strictly smalker then the  Mm-bwel wage autcome under Caumot competitian is 4@
@R ibibB)< @Q i®).Firally, the necsssary and sLe-dentaondition  reoer the
anpkteinomation resulltthatthe m-kbvelwage autcome underCaumotaompetiianis
alnays strictly smallerthen the industry~lbvel wage autcome under Caumot (arB ertrand)
anpetiianis @ j2bP < @ § @Y -T he aboe adtas ae satlis ed the snalerthe
amauntafprivate infomatian P j @ jad the degree of product d@rattiation ! § bare.
I asower; ifitis anmanly knoan that the local unian is mudh stranger then the oAl
~ 1 and the degree of product di®arattiatian is small €g-0 _ A and b _ 85), henwe
FEW; @:0)< W @:8)< Wi @:0Dadwy @:8)< W @:8)< Wi @:8)-The
next propasi ian summarizes these results -

'?F 'V\FB@;®)'W+

P rpasiiaon 2 I1n e of kargaining with privee informatiaon in a dugpolistic industry,
te m-bBwelwage autame uncer B ertrand ampetiian will notneasssari ly ke bnerthen
te m-bel vwage autcome ucer Caumot ampetiion - Il aeower, te  mMm-bel wage
autome uncer Caumot ampetition will notnecsssarily ke bner ten e industry-bel
wace auttome uncker Caumot (or B ertrand) ampetitian - H onever, ifitis ammanly
knoan et te lbal unian is mudh stonger ten te bal M and e dagee of pradlict
d®aentiation is small, ten B erttand ampstiion will deaaesse te m-bel nage at
aqui ibrium and industry~Bvel bargaining wi ll inareese e wage atteqpi ibrium -

IN cese ofF Caumotaompetitian, the strike activity when bargaining takes place atthe
“m-bel, & ¢, is gven by the Tolloning eqressian.-

e = g i €iD@IW. T

4Q i BN i e KD
@+ @ i bl + @ i bxp

IN Gase OB ertrand aompetitian, the strike activity when barcaining akes plbae atthe

@iw.-
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“m-kel, F 5, is gven by the Bllonaing eressian.

% = serEyTE izeTE5E ¢ 1PRT DEeiw. >

2Q iBXe+ B i BEE i D

2Q iBX)+ QR iB)ibRQ iBX\+ QR iB)i bl
Similarly 1O the industry-level Gee, we dosene that;, both < ¢ and = 5 are inaessing
Ceaessing) functias of i}, (f)), are deaessing (naessing) functias of ry (D, and are
decressing wWith the resenation wage W.- B ut nowy, the stike activity is inaressing with
the degree of product d@atiatian - | aeoer, we dosene that the strike activity is
smalleruderB ertrand than under Caumotaompetitian- T he intuitian behind this result
hes 1O do with the ampetitian an the product market. A s alreedy mantiaed, when
the wage bataining E@kes plae at e m-bel, eedh L U 4 F pair eqects to be abke
toalerits reltive wage pasitian in the industry; and, it lecs 1o wage spilbver eRects -
Eadh L U4 F parhes an incaitive 1 lonerwagss in ader to gain a bxgar share of the
product market. T his incantive is strager axe B ertrand ampetition takes plae sine
nowv awete deaeese makes tte L U 4 F pairwinming a guite kte market share of its
mal, vhi e Caumot ampetitian wauld gve them anly asmall part of it T his epBEn
why itis likely that mae anessias ad s aat icts in wage negotiatias will caour
uder B ertrand aompetition.- T he next propasitian summarizes aur resulls with respect
t© m-bel bagEnng.
P rpasitian 3 I fevase blargpining ales pe atte m-kbel, ten te strike activity
is smalkr in B ertrand ten in Caumot markets, ad is inaessing with e dgee of
pralctd®arerttiafion -

@iw.-

U nderCaumotaompetitian inadigypdisticindustry, V annetelbasdh ( 997)hes shoan
that the stiike activity is lbarger ifthe wage bargaining tEkes place at the industry el
ratherthenatthe m bvel, because spi IbvereRacts are intarmalized at e industry el
Canpaing e eqressias (1), ( 7), ad (8), we dosene that

Fhp< FHe< Fp =Fc-

T hatis, the B ertrand aompetiian inaeesss the disparity, in tams of strike activity, of
both bargeining structures -
5 ConbL=on

W ithin an incompkete informatian framenark, we have develgped a madel ohwece deter-
minatian in aunianized imperfectly ampetitive industry. U nder thno di®erattbarcaining
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structuress ( m-kbwel s industrs-bel), we hae inestigated the eRiscts of the degree of
productd@atiation ad the pe ofmarket ampetitian @ ertrand \s Caumotaompe-
titian) on the negotiated waoe ad the strike activity. | Fihe wage bargeining takes plece
attreindustry-level, then both thewage autcome and the strike activity donotdgpad an
the degree of praduct d@atiation whatever the pe of market aampetiion . H onever,
ifthe wage barcaining takes pbee at e m-kbwel, then wagss and strikes are inaessing
with the dagree of product di®srarttiatian -

Finally, cur madel suggssts that, aae private informatian matters, ae shauld be
cautias When making policy recommendatias With respect 1o the impact of bargaining
strudLires and tpes ofmarket aompetition anwagss and empbyment bvek Ga=P ropasi-
tan2). aethekess, aurmadel predicts thatindustries where s acompete plaB ertrad
ratherthen pLia Caumotwi il doserve Ess strike activity when bargeining is decentralized -
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