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Sommario

In this paperwe analysean economywherefirms uselabourasthe on-
ly productionfactor with constantreturnto scale. We supposehat jobs
differ in their non-wage characteristicso eachfirm hasa monopsonistic
power. Mainly, we supposehat workers are heterogeneouwith respect
to their productvity. Then,eachfirm hasincentvesto offer higherwages
in orderto recruit the most productve workers. The competitionamong
firms leadsto a symmetricequilibriumwagewhichis higherthanthereser
vation wageandto involuntary unemplgmentfor the lessproductve wor-
kers,thatarewilling to work at the currentwagebut are not hired because
their productvity is lower thanthewagelevel. If firms have noinstitutional
constrainton payinglower wagesfor the samejob, an endogenousabour
market sggmentatioremepes.
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1 Intr oduction.

The managemendf humanresourcebecomesnoreandmoreimportantif wor-
kershave notthe sameindividual characteristicsasin the Weiss efficiengy wage
modelor in theManning’s ‘Compary WagePolicies’ modef, whereworkersdif-
fersin their productvity level andin their relative valuationof leisure,given a
scenariovherefirms mustpaythe samewageto all workers. Actually, heteroge-
neity is nota new featurein this subject.lt seemgatherto beanimplicit concept
sharedby mostunemplymenttheories kepthiddenfor the sale of simplicity, or,
moreprovocatiely, notto invalidatesomeof theresults.

Themainassumptiong ourmodelarethatworkershavethesameesenation
wage,but they differ in their productiity leveP.

Moreover, they earnthe samewageif employedin the samefirm. Thereare
reasonsghacanjustify therule “one job, onewage”. As Manning wrote:

“... seeminglyidenticalworkers receivedifferentrewards depending
onwhothey workfor ... manyfirms(bothunionandnon—unionseem
to havelessvariationin wagesamongworkers doinga particular job
thenthere are differencesn productivityandthis seemgo be known
to theemployer... It wouldseenthat wagesare oftenattachedmore
to thefirm ... thantheindividual.”.

A secondyroupof hypothesesoncernghedemandsideof our labourmarket.
In this economyfirms have a certainmonopsonistigpower dependingupontheir
job characteristi@sin therecentarticle by Bhaskarand To®:

“Dif ferent jobs have non-waje characteristic, giving eadh em-
ployermarket powerin choosingthe wage, eventhoughsheemploys
only a smallfractionof work force”.

As in their paperwe supposethat firms are spatially differentiated, thus
workersincurstravelling expenses.

Weiss,1980.

2Manning,1993.

3In Weisss model (1980)workersdiffer in resenation wagethatis positively correlatewith
productivity. As Rebitzer(1989)notesthis assumptiorholdsif “a large, nonindustrial sectorof
self-emplyedcraftmen professionabndcasualabourers’exists. Onthe contraryWeisss model
disintgyrates.

4Manning,1993,p. 1. Seealsothe*“gift exchangeeconomy”describedy Akerlof (1982)and
the"social status”consideratiorgroposedy Frank(1985)

SBhaskarandTo, 1996.

5We utilise the hypothesif spatialdifferentiationof firms for simplicity’s sake; the analysis
presentedn this papermay alsobe appliedin every settingin which eachfirm offers different
non-wagecharacteristicef jobsto its workers.




Theworkersandjobsheterogeneithypothesideadsfirmsto competen order
to hire the bestworkers,offering awagehigherthanthe market clearingone.

Contraryto labourmarket perfectcompetitionmodels,firms do not faceper
fectly elasticlaboursupplyschedulesSmallchangesn wagesdo not producen-
finite changesn the availablesupplyof labour In fact,the presencef travelling
expensesnakesworkersmove subjectto a cost-benefitalculus.

In orderto maximiseprofits, eachfirm could offer above-averagewages.In
this way it raisesthe dimensionof labourforce that would like to work for the
firm, i.e. it enlagesits basinof attraction,wideningthe rangeof the bowl from
which selectingthe bestworkers. Undercertainconditions we demonstratéow
firms will hire only thoseapplicantswhoseproductvity level is higherthanthe
offeredwage.

Following this way, it is possibleto calculatea sort of reactionfunction for
eachfirm, whosewagewill dependon the averagewagepaidin theindustry A
symmetricakteadystateequilibriumemepgesfrom this framework, characterized
by a wagehigherthanthe market clearinglevel. Let us call this kind of labour
market asmonopsonisticompetition.

A simpleexamplewill helpto understanaur model. Let us supposehatin
aneconomytherearetwo firms andfour workers. Firms have perfectknowledge
of workers’ productvity andoperatewith constantreturnto scale. Workers’ re-
senationwageis v = 1 — ¢, with ¢ infinitesimal. Moreover, two of the workers
are “good” onesand producetwo units of outputeachday The othertwo are
“bad” andproduceonly oneunit of outputeachday Eachfirm may payawage
v, Oor it canchooseto payawagew > v = 1 — e. If firms paythe resenation
wage,all workersareemployed.Wherfirms pay the samewage,their labourfor-
ceis composedn thesameway. If thetwo firms payv,the profit of eachfirm is:
Tpw = (1—v)+(2—v) = 1+2¢. Whenbothpayw > v the“bad” quality workers
will beunemplyed,andeachfirm hasa profit: 7, ,, = 2 — w. Whenfirm 1 pays
w while firm 2 payswv, firm 1 canhire thetwo “good” workersobtaininga profit
of: m,, = 2(2 — w), while the otherfirm employs the badworkersandobtains
2¢. Theopposites truewhenfirm 2 paysw andfirm 1 paysv.

In this simplegame(a la Bertrand),the optimal strateyy (v, v) is dominated
by the Nashequilibrium (w, w) :

tablel abouthere

Therefordirmswill payawagewhichis higherthantheresenationwageand
a part of the labourforce will be unemplgyed. Note thatit is rational for each
firm to raiseits wageoverthewagew paidby theother So,in this casethewage
equalgstheproductvity of thebestworkers(w = 2) andprofitsarezero.

In thenext sectionsve will presenmodelto graspthemainissuesof thisin-
troduction.Themodelis presentedh a contet of perfectinformation. Thisis one
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of themajorsimplificationsof ourmodel,andit impliesthat,whenunemplyment
exists, peoplewithoutjob arethosewith alower productvity level.

Sectiontwo will introducethe main characteristic®f the modelin two dif-
ferentcases:whenfirms do not competefor workers (monopsog with hetero-
geneousvorkers)andwhenfirms actas monopsonisticompetitorsfor the best
workers;in sectionthreewe will suggesanalternatve functioningof thiskind of
labourmarketintroducingthe possibility of labourmarket segmentation.Section
four is devotedto someconcludingremarks.

2 The model

In our model,workersarelocatedaroundaring, asin figure 1, wherethe whole
population(P) lives. Around this ring thereis alsoa certainendogenousium-
berof firms (J), which producean homogeneougem in a perfectlycompetitve
goodsmarket. Sojobsaredifferentiatedoy their locatiory.

figurel aroudhere

Thuseachfirm choosedis workerswithin a limited areaof thering. Let us
define(L;)asthelaboursupplyattractionbasinof the j — th firm.

We supposedhatworkersareheterogeneousith respecto their productvity
(\); thismeanghatfor agivenjob, thereareworkerscapableof producinghigher
outpuf. We assumehatthis productiity is uniformly distributed,sothe number
of workersfor eachlevel of productvity is

1

p=y—_P (1)

whereb anda arerespectrely the maximumandthe minimumproductvity level,
and P is thepopulation.
Assumingconstanteturnto scale profitsof the j — ¢h firm aregivenby:

T = (1 + 0j)Mwj, w)n(w;, w) — n(w;, w)w; — F (2)

’In amoregeneraketting,we couldsupposehatworkersprefera particularfirm in relationto
thecharacteristicef thejob offeredby thefirm. Thereforein our modelthe spatiallocalisationis
simply ametaphoof job differentiation.

8In the famousarticle “Labour contractas a partial gift exchange”’Geoge Akerlof reported
the Homansstudyon cashpostersproductiity. He shavedthatthe performanceof cashposters
varied between306 and 439 cardsper hour, and, evenif outputwas easily obsenable,all cash
postersgainthe samewage. Empirical evidenceof differentproductvity levels betweernworkers
thatarepaidthe samewageis acommonphenomenomndis well documentedhn theliteratureof
humanresourcesnanagement.



whereg; is anidiosyncraticshockwith meanequalto zero,w; is the wagepaid
by firm j, w is the outsidewage, A is the averageproductvity of labout n is
emplogymentin thefirm and /' areexogenoudixedcosts.

Employmentand averageproductvity dependboth on wagepaid by firm
andon wagesof otherfirms. Firm j maximisests profits choosingthe wagew;
definedby:

(14 0;) [Aw, 1+ A, | = 1, w5 4+ 1 (3)

Theemploymentatfirm level (n;) is constrainedy thelabourforcethateach
firm mayfind onthemarlet (L; (w;, w)).

All workersarewilling to work if thewage(R) is biggerenoughto coverthe
resenationwageplusthetravelling expenses{%)g, wherea is thetravelling cost
perunit of distance Solabourforce (L) is lessthanpopulation(P) if:

(6]
<—=+4+R 4
w 7 + 4)
If condition4 holdseachfirm actsasapuremonopsonistionesincetheattrac-
tion basinsof two contiguoudfirms do not overlap,otherwiseeachfirm interacts
with othersin amonopsonisticompetitionframenork.
Let usexaminatethetwo caseseparately

2.1 Monopsonywith heterogenousworkers

If condition4 holds,for someworkersit is not corvenientto participateto the
labourmarket. In orderto calculatethe labourforce availableto thefirm?9, thatis
the geographidasinof attractionof firm I, let usfocuson the worker on point
A of figure 1 for whomit is indifferentto work in firm I; or to not participateto
thelabourmarket.

For this worker, thefollowing equationmustbevalid: w;, — a2; A = R. We
canalsowrite ‘=% = 2], A.

Thenit is notdifficult to look at (2 - I; A ) asthegeographibasinof attraction
of firm [;. If theworkersareuniformly distributedaroundthering, thefollowing
ratio mustbevalid: 2I;A : 1 = M, : P, where M, arethoseworkersattracted
by the monopsonistidirm 7;. Substituting27, A andgeneralizingfor firm j, we
obtainthe availablelabourforcefor firm j:

M; (wy) =~ Bp (5)

Q

9(2) is thetravelling expenseof the farestworker.
10t is reasonabléo imaginethatthe distancebetweertwo contiguousirms is constant.

5



We supposehatfirms have perfectknowledgeof workers’ productvity. Thus,
for a givenlevel of wage,firm j will employ all workersof its attractionbasin
with productvity higherthanthewage. Clearly the attractionbasinis increasing
onthewagepaidby thefirm. Thus,integratingequations from w; to b, we obtain
theemploymentin thej — th firm n(w,)

b
M; (w, wj — R
/u 5 () dA = p - (b —w;) (6)

whichis increasingn w; until w; < # = w; (seefigure 2). It is importantto
realizethatthe wageis not only a variablecost,but alsoa strateyic tool to force
thefirm’s averageproductvity, becaus@utputandemploymentareafunction of
thewage.

figure2 abouthere
Theunemplymentrate,obtainedfrom equation5 andequation6:
n; (w;) J b— w;

is increasingn w; because¢helabourforceincreasesasterthanemployment.

Proposizionel In amonopsonistieconomyharacterizedyworkerswith equal
reservationwage but differentlabour endownementsnvoluntaryunemployment
exists

Unemplg/ment exists becausdirms raise the wagesabove the equilibrium
level in orderto enlage their basinof attractionandto hire the mostproductve
workers.

For agivennumberof firms (J(w) = J) the partecipatiomateis:

L. (w. L
p= ](z])‘]:wj RJ
a

whereL = JM; is thetotal labourforce.
Takinginto accounequationl, wehave: \(w;) = 2% so),,, = L. Substituting
in 3, we obtain:

N, (1+Ujb w>:n (8)

1—o0;
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Substitutingequations and6 into equation8 we obtainthe optimalwagepaid
by all firmsin a puremonopsonistiédramevork with heterogeneousorkers

b 2

1
J 31—0j+§R (9)

The equilibriumwageis a weightedaverageof the bestworkers’ productvity
andthe resenation wage. Subsitutingequation9 in 5, 6, 7 we may obtainthe
equilibriumlevel of thelabourforce,employment,andunemplymentrate.

Table 2 presentsomeresultsconcerningthe effects of parameter®n equili-
briumlevels.

table2 abouthere

Someof the relationsof table 2 are obvious, other are more difficult to be
explained. For example,a positive shockraiseslabourforce morethanemploy-
ment,increasinghe unemplymentrate; a reductionof transportatiorcostsor a
populationgrowth raisesboth employmentand labour force leaving unchanged
theunemplymentrate.

Suchasin classicalmonopsog theory a binding minimum wage may rise
employment®. In our model, a minimum wage (v) raiseemploymentif v <
w; = min (@, R + ), wherew; is the classicalconditionin monopsonistida-
bourmarkets,thatis the level of wagewhich maximizeshelabourdemandunc-
tionn(w;) (seefigure2),and R + 5 depend®n labourforce participation.Given
thatw? < w;, firms operatén alabourdemandunctionupwardsloping.

If theminimumwageis lessthanthe critical value(w,):

Proposizione2 For a givennumberof firms, the effectsof the introductionof a
minimumwageson a monopsonyvith heteogeneousvorkers are:

1. Raisingemploymenat firm level and at aggregatelevel
2. Enlargingtheattractionbasinof ead firm andraisinglabour force

3. Raisingboththe unemploymemtate andthe participationrate

1The mostcompleteanalysisof the effect on the economicsystemof minimum wagelaw is
presentedh CardandKrueger, 1995.They “... presenanew bodyof evidenceshawving thatrecent
minimumwageincreasesave nothadthenegative effectspredictedby thetextbookmodel. Some
of thenew evidencepointstowarda positive effect of theminimumwageon employment..”, page
2.

Themostrecentreview canbefoundin BoalandRansom 1997.SeealsoRebitzerandTaylor,
1993.



Clearly, this analysisis correctwhenthe numberof firms is constantthatis
whenproductmarket is oligopolistic, whenentry thresholdsxist or generallyin
theshortrun.

If we assumefree entry condition firms enteruntil profits are positive and
exit when negative. Substituting9 in 2 we obtainthat the level of profitsin a
monopsol with heterogeneousorkersdoesnot dependon the numberof firms
J

_2 b-hy
— o7t
Proposizione3 If we supposdreeentryof firms,monopsonygannotexist becau-
se:

- F

7

o If T <0, all thefirmsexit.

e If 7 > 0, firmsenterupto equatiord doesnothold,thusmonopsonghange
in a monopsonisticompetitionlabour market.

2.2 Monopsonisticcompetition with heterogeneousvorkers

Assumingthatequatior4 doesnot hold, then
Q
J(w)
whereJ(w) indicatesthatnow the numberof firms is endogenouso the model.
Let uscalculatethelabourforceavailableto the j — th firm which paysa wageof

w; whenthe outsidewagepaid by the otherfirms is w.

It is importantto realisethat,whenafirm paysits workersmorethantheother
firms, it facesa labour supplyfunction thatis differentfrom that one calculate
whenit paysits workerslessthanthe otherfirms.

Payingawageabove theaverage(w; > w), afirm attractsa biggernumberof
workersandrecruitsthoseworkerswhoseindividual productvity is higherthan
the wage?. So, a higherwageleadsto higheraverageproductvity of workers
employed.

Theemploymentin afirm thatpaysw, > w is indicateby theareaB of figure
3. We canwrite!3;

w > +R (20)

Lj(w;, w) = ( J(lw) + “’f';w) P (11)

12The samehypothesisasbeenproposedy Manning(1993).

BFollowing the sameprocedureusedfor monopsow, thereis a personon point B of figure 1
for whomit is indifferentto work in firm I orin firm I. For this worker, thefollowing equation
mustbevalid: w; — oy B = w — al, B. We canalsowrite “.— = T, B — I, B; theseconderm

is equivalentto: 21, B — I, I> , thedistancebetweerthetwo firms (/; I2) could bewritten as%.
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Thefirst termin equationll representshe shareof labourforce availableto
the firm whenwagesare the samefor the whole economyandthe secondterm
is the way by which the firm could increasethis share.A worker will decideto
moveto anotheffirm, only if thenet-incomew; —w) covers,atleast,hisincreased
travelling expenses.

Integratingthe equationl1 we obtainthe firm employment

b AWw;, w
g ) = [ B2 gy (12)

wj

Giventhedistribution of labourforce productvity, firms (the black pointson
thering in fig. 1) competeon the labour market to hire the bestworkers offe-
ring wageswhich arehigherthanthe resenationwage. In this case the average
productvity of thej — th firm is simply A\ = b+2wj.

Onthecontraryif firm j paysw; < w, it losesa partof its higherproductve
workers which are hired by firms paying higherwages. However, it canusea
monopsonistiqpower over thoseworkerswith productvity betweenw; andw .
Employmentis now givenby areaC of figure 3. In factlow productve workers
cannotbe employed by high wagefirms but only by low wageonesandso they
have to decideif work or not, having no possibilityto decidewhereto work.

It is not difficult to shav thatemploymentin firm j is:

ﬁ\j (wj: w) = nl(wjv U}) + TLQ(’UJJ', U)) = (13)
b w
_ / () (U]g’wd/\ + / uiMj]gwj)dA (14)

wj

wherethe first integral (n1(w,, w)) givesthe numberof workerswith producti-
vity higherthanw, while the second(n2(w;, w)) representshoseworkerswith
productvity lower thanw, which have to choosebetweenbeinghired at a lower
wagethanthe averagewage,or beingunemplyed. The averageproductvity is:

N nl(wj,w)b+w n2(w;,w)w+ w,

n(w;,w) 2 n(w;,w) 2

In thesymmetriccaseall firms havethesameshock(o; = o Vj). Substituting
in equation3 the definitionsof ﬁ,andX we obtainthe reactionfunction of firm
j whenoutsidewages(w) are smallerthan the equilibrium wage (w*). While
subsitutingthe definitionsof n andX, we obtainthe reactionfunctionfor outside
wagehigherthanequilibriumone.

Proposizione4 Thee is a uniquefixed point for reactionfunctions,this fixed
pointis the nash-simmetriequilibriumwage w* which is stable*.

Y appendix1 will demonstratéhis proposition.
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In theshort-runJ (w) = J; theequilibriumwageis:

b
C1l-0 J

*

w

Let usanalysehis equilibrium. Theemploymentof eachfirm is:

2 b
ﬁ:a:n:ﬁ(7“—1“_0) (15)

Thus,acommonpositive shock(c > 0) raisestheequilibriumwage(%2 > 0)
but reducedirm emplcyment(j—;‘ < 0). This resultdependsn the competition
betweenfirms. They try to hire moreworkers by raisingtheir wage,but, given
the symmetricbehaior, workerswith a productvity whichis lower thanthe new
wagewill befired, sothattheemploymentlevel decreases.

Accordingto BhaskarandTo, this situationmay be defined’Oligopsory” in
thelabourmarket.

Proposizione5 In anoligopsonistidabour market, the unemploymemateis in-
creasingin job differentiationand it is deceasingin the variance of workers’
productivity

The completederivativesof variableswith respecto parameteareshowvn in
table3.

Sincenow we have considerec given,exogenousiumberof firms. However,
contraryto the previous analysiswe could endogenis¢éhe numberof firms. This
will modify the previously results.

For the sale of simplicity we setc = 0. Perfectcompetitionon the pro-
duct market setsprofits to zero; consequentlye obtain from equation2®® the
endogenouaumberof firms asa functionof thewage:

ngzﬁﬁi;i_ (16)

Thisenablesusto find anequilibriumvalueof w underthezeroprofit assump-
tion . We obtain:

w*:b—2<95)§ (17)

SFor wj = w,
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We may calculate J*, the numberof firms compatiblewith the free entry
condition.

a? \?
f=2— 18
7= (250) 18)
Fromequationl5it is easyto calculateemploymentin eachfirm:
2, \ 3
n* = (—”) Fi (19)
o

Theunemplymentrateis simply givenby:

. L—n" 2 aF\ s
YT _1_(b—a> (?) (20)

Unemplo/mentis completelyinvoluntary:theunemplyedwouldlik eto work
for currentwagesbut they arenot hiredbecausevagesareaninstrumentusedby
firmsin orderto selectthe bestworkers. As we mentionedabove, in this model,
asin thosewith adwerseselectiongvenin a settingwhereunemplgymentis high
firms do not cutwages.

A wider rangeof productvity (b — a) - i.e. strongerheterogeneityworsens
the economys employmentperformanceMoreover, areductionin travelling ex-
pensesy, (or, more generally a reductionin job differentiation)increaseghe
unemplymentratebecausehe power of wage,asatool to enlagetheactraction
basin,becomestronger

So, accordingto this framework, countrieswith morehomogeneousorkers
andlessjob differentiationshouldhave lower wagesanda lower unemplyment
rate.

2

w

table3 abouthere

In a free entry economywherefirms earnno profit, the minimum wagewiill
inducefirmsto exit andconsequentlyt leadsto changesn theendogenousum-
ber of firms. In the long run, substitutingthe numberof firms (equation16) in
equationl5, we obtain

2F
n=_-——
b—w
thatis anupwardslopingrelationbetweeremploymentat firm level andwages.
The total employment and the unemplymentrate are respectrely: nJ =

bwpanduy =1 — =2,
—a b—a
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Proposizione6 Inthelongrun, theeffectsof minimumwagesona monopsonistic
competitioneconomywith heteogeneousvorkers are:

1. Raisingemploymenat firm level.
2. Reducinghenumberof firm, becausef equation16.

3. Reducingotal employmenthecausehereductionof thenumberof firms .J
is greaterthantheincreasen firm employment.

4. Raisingtheunemploymentate

3 Unemploymentversusmarket segmentation

Therecouldbe somesocialnorms,or institutionalruleswhich definitively forbid

firmsto payawagelowerthanw. In this casethe dynamicsof the labourmarket
wouldimmediatelyendup, andthe previousresultscouldbe seerasa steadystate
solution.

In the absencef thesenorms,anintriguing questionarises:why don’t new
firms enterthe market, exploiting the unemplyed workers and paying them a
lowerwage?.

In otherwordswe wonderwhy peopledo not flow towardsa secondargector
characterizedy a lower wageand lower productvity. If this possibility exists
andit is economicallycorvenient,the labourmarket will be segmentedn two or
moresub-marlets.

Let we label eachsegmentof the market with an i, rankingfrom the mostto
theleastproductve segment;seggment; hiresa certainnumberof workers,paying
awageof w; 6.

Eachsegmentchooseghe wageand, consequentlythe numberof workers,
by usingthe samereasoningf the mostproductve segment(: = 1). Theonly
differenceis thatthe new firms know thatthe rangeof productvity is no longer
betweena andb, sincethe uppersegmentof firms hasalreadyhired thosewith
productvity between(w;) andb. Thereforewe shouldintegrateequation[12 or
13] betweenw; .; andw;, wherew;; is the optimumwagerate resultingfrom
profit maximizationof the: + 1 — th sggment. This behaior continuesuntil
condition10 holds.

In fact, if the higherproductvity workersareemployedin firms of a higher
seggment,workersdisposabldor lower segmentsdecrease.The firm’s attraction
power becomesvealer andwealer becausef wagedecreasingMonopsonistic
competionis a faisible market structureonly if all workersareableto reachary

18For thefirst segment(i = 1) all theresultsof the previoussectionhold.
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firm to offer their skills. In fact, it is possiblethat someworkers have to bear

transportatiorcostshigherthanthe benefitsof wage.Moreoverfirmsfaceanother

constrainton supplyside,sincethe demandf labourmustbelessthensupply
Therefore tfwo constraintmustapplyfor market segmentation:

1. w; > %+ R
2. LjJi Z Znijji

Thefirst onestateghatall workersaredisposalo participateto labourforce;
assoonasit doesnotapplymarket structurechange$rom monopsonisticompe-
tition to puremonopson. Thesecondstateghatthedemandor labouris lessthan
the supply!’. Let usdefine:* asthelastsegmentfor which both conditionshold.
In this casethe existenceof anothersegment(i* + 1) dependson the possibility
to have a puremonopsonisticsegmentfor thelowestproductve workers.

As weshaw in theappendix2, whenthefirst conditiondoesnothold anymore,
monopsow profits are negative. Thereforewe could excludethe existenceof a
puremonopsol sggment.While, if the secondconstraints binding, we have no
unemplymentandin the last segmentthe wageis setequalto the lower bound
productvity a.

Therelative strenghtof two constraintslepend®n parameters.

As we provein appendixX2:

Proposizione7 With freeentry in the long run, a monopsonisticegmentcan-
not exist; theinvoluntaryunemploymens a possibleresultevenwith secondary
labour market

This situationcould not necessarilyoe consideredas “marginal”. theremay
be very few segments,particularlywhenthe varianceof the productvity distri-
bution is low; in this casethe shareof workerswho cannotbe employed may be
large. The unemplymentis involuntarysinceworkersarewilling to work both
at currentandat lower wages but thereis no incentvesfor firms to segmentthe
labourmarket.

The numberof sggmentscharacterisetly monopsonisticompetitionis

1
1 1b—R b—R 2\ 1
7 )

— ] —= 21
22 a 2 \MaF) T2 (21)
where J* is the long-runnumberof firms in eachsegmentwhich is a constant
1

J* = (2%2M) ° _ Sothe numberof segmentsis increasingwith the varianceof
productvity anddecreasingvith transportatiorandfixed costs.

"Notethatthetotal labourforce doesnotchangeso L; ;J; = Ly jJi, Vi, Vk
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It is easyto demonstratehatin the long-runequilibrium eachsegmenthas
the samenumberof firms J* and employs the samenumberof workersn* =

1
(%‘) 3 I3, while arepresantatie firm of thei — th segmentpaysawagew; = b—
21 (%) * whichis decreasingvith the numberof segments.The unemplyment

rateis

(2 (e
e R P

Substitutingequation21, we obtainthat

1/ 2 \? /aF\? a—R
u> = =) -
~—2\b—a P b—a

which reverts someof the resultsof table 2 (seeequation20) sincethe unem-
ploymentincreasesvith transportatiorcostsandwith fixed costs,decreasewith
population,morecover it decreasewvith the differencebetweenthe lower bound
of productvity andresenationwage;finally the effectsof the productvity gapis
ambiguou¥.

Proposizione8 Labour market sggmentationdoesnot eliminateunemployment,
but it revertstherelationbetweerthe unemploymentateandthe parametes.

For istanceif the parametery decreasesynemplymentrate increasegsee
table 2), but it exists a thresholdlevel of o thatleadsa nev segmententersthe
market and it decreasesinemplyment (seefigure 4). The samediscontinuity
effectscharacteris¢he otherparameters.

figure4 aroundhere

What happensf a minimum wageis setby govermentin an economyas
describedcabore?We maydistinguishtwo differenteffects:

¢ effectsonthelowestproductvity segment

¢ effectsonthe numberof sggments
Both effectsreducethe employment,becaus@f proposition6.

Proposizione9 With freeentryof firms, market sgmentatiordoesnot modifythe
negativeimpactof minimumwage on labour market.

(a

. . . . . pa— 3
18, is increasingn bif b < a + 2 pL=FL
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4 Concluding Remark

The modelpresentedh this paperis concevedin orderto evaluatethe effect that
differencesn both workers’ productivity andjob characteristic€ may generate
in alabourmarket equilibrium. We have assumedhatall the workersemployed
in a firm mustearnthe samewage,evenif firms know thatthey have different
productvity levels. Onthe otherhandwe allowedfor segmentationn the labour
market, sothatfirms in differentsggmentsmay pay differentwagesfor the same
job.

Differencesin job characteristiomake labour supply for an individual firm
not perfectly elastic: the wage becomesa choicevariablefor firms. In this si-
tuation, firms may competefor hiring the bestworkers. In fact, eachfirm has
monopsonistiqpower: higherwagesleadto a bettercompositionof the labour
force.

Without free entry, firms canfacetwo alternatve labour market structures,
puremonopson or oligopsory, dependingpn the numberof firms. In both cases
unemplymentexists sincefirms usewagesin orderto selectworkers. Theless
productve workerswill not be hired evenif they arewilling to work for wages
below the equilibriumlevel, thusinvoluntaryunemplgymentis a crucial resultof
our model.

Firmsentryleadsto monopsonisticompetition wherefirms competefor the
bestworkers,raisingthe wageabove its market clearingequilibrium (i.e., above
theresenationwage).

Monopsonisticcompetitionis justified in a simple gameframewvork where
firms take the outsidewageasgiven.

Endogenisinghe numberof firms on a zero profit condition base,we ob-
tain someinterestingresults(seetable 4). In particular anincreasen the va-
rianceof productvity distribution anda decreasén travelling expensesaisethe
unemplymentrate,revertingthe resultsof oligopsotry.

Finally we allow for endogenousarket segmentation;otherfirms canenter
the market and pay lower wagesby hiring the lessproductive workers®. This
reducesinemplymentor maycompletelyeliminateit.

In ary casetheimpactof minimumwageon unemplgymentrateis negative,in
particularin puremonopsol aminimumwagereducesinemplymentbutincrea-

¥9In our modellocalisationcausegob characteristic.

20Using our model,we seemto interpretthe differencein labourmarket sgmentatiorandthe
unemplymentrate betweenJSA andEurope.Theformeris characterizedy a moresegmented
labour market, thatis to say a greaterdifferencein wagestructurethanthe latter On the con-
trary, Europesuffers higherunemplyment. Throughoutthe 1970sand 1980swagedifferentials
widenedin the United Statesbut notin Europe wheremaiginal labourforce groupsexperienced
increasingandpersistenunemplyment.
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seslabourforce, augmentingunemplymentrate;in monopsonisticompetition,
with or without segmentationminimumwagereducesemployment.

Ourwork representafirst attemptin theanalysisof thedoubleheterogeneity
thatconsiderslifferentnon-wagecharacteristi@anddifferentworkersproductvity
levels.

In our framework, we have consideredvell-informedfirms. They know per
fectly the productvity of eachworker. In this way we pointedout the role of
heterogeneityn explainingthe dynamicof labourin a nearly“adverseselection”
model.

It would be interestingto investigatea framewvork with imperfectinforma-
tion aboutindividual productvity and with turnover ratesof workers. In this
case,firms do not know ex-anteworkers’ productvity. Thus,theremay be an
unemplgyedworkerwith a productvity whichis higherthanthe prevailing wage.
Furthermoreattractingworkersin a secondarsectorwill be moredifficult in an
incompleteinformationframework thanin a perfectknowledgeone.
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Appendix1 _

Casel: w; > w;w > 5+ R
If firm j payswagesabove the average, substitutingequationl2 in equation

8, the firm chooseghe level of wage (w;) that maximizesits profit underthe
constraintL(w;, w) > n;(w;, w). Whentheconstraints notbinding, we obtaina
sortof reactionfunction:

1 b 200
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whereo; is anidiosyncraticshockat firm level 2%, Imposingsimmetrybetween
firms, we have the equilibriumwagefor theeconomy:w* = ﬁ — 270‘

Therelationbetweenw; andw is con/ergentbecausé%f =2

Case2:w; <w;w > 5+ R

If firm j decidedo paywagesbelow theoutsidewage,its employment(13) is
givenby

n(wj,w) = nl (w;, w) + n2 (w;, w)

where:

b1 ;-
nl(wj,w)/u(j—kwja w)dA

w

n2(w;) = [ p

wj

wj

_RdA

(6]
So:nl (w;, w) = (b —w) (3 + =) andn2(w;, w) = p(w; — w) ==
It is now possibleto calculatethe averageproductvity of workersemployed
inthej — th firm:

n 2 n 2

nlb+w n2w;+w
+_

In orderto definethe otpimal valuefor the wagew;, we substitutethe value
for n and\ in equation3 (for the sake of simplicity let ussettheshock:o = 0):

) 2+ R — /(R + )2 +2R((b — 3w) + 6(b — w) (5 — w)
w; (W) = 3

(23)

thatis thereactionfunctionof firm ;5 whenits own wageis lower thanoutside
wages.

Imposingsimmetrybetweerfirms, sow; = w, for a < w < b we obtainthe
uniqueequilibriumwage: w* = b — 27°‘, thatis the sameobtainedin casel for
o = 0. Let's analysethe caracteristiof this fixed point. Rememeitthatwe are

2lEquation22 is the approximatesolution,obtainedoy imposingsecondrdertermscontaining
o to beequalto zero.Neverthelessfor o = 0 [22] is the exactsolution.

18



analysingsituationin which R + ¢ < w < b; differentiatingequation23 and
calculatingthe derivatesat the extreme,we obtain:

dwj a 1

e =1 — — 1

dw v Jb—R
and

dwj| e 1 1> -1

dw =" Jb—R

Sotheabsolutgalueof thefirst derivative is lessthanoneat the extrema.We
remindthatw > S+ R, then

dw; dw,
_1 < d—wj|w:b < O < d—U}J|w:R+% < ].

Moreover, it is possibleto demonstratéhat (%) < 0. Thenwe demostrated

thatthefirst derivativeis alwaysdecreasingor R + ¢ < w < band—1 < % <
+1. Sow = w* is anactractve fixed point of 23.

Appendix2 _
Two constraintmustapply for market segmentation:

1. wz>%+R

where: indicateshe segmentof market.

Whenthe secondconstraintis binding, the profit is maximizedby w;- 1 = a.
The numberof firms that makes profits equalto zeroin the segmentwherethe
secondconstrainis bindingis

Jirg1 =

since(w; — a) < (w;—1 — wy) it is easyto demonstrat¢hat J;- ., < J;«, sothe
last segmentof the labourmarket is characterizedby a smallernumberof firms.
The employmentof a singlefirm of thatsegmentis:

2F

Wi — @

Nix41 =
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whichis greatetthann;-. Totalemploymentin thelastproductve marketsegment
is lowerthanthatin othersegments Notethatit meanghatthereis noinvoluntary
employment.

Until both the constraintsare not binding we canderive the wagespaid by
eachsggment,the numberof employedworkersandthe whole economys unem-
ploymentin arecursve way.

Foragivennumberof firm, thelong-runsymmetricequilibriumwageof i —th
sgmentis:

1
2 F\?
m:b—%g:b—%(g—) (24)

The numberof workershired by a firm of thei — th segment,is simply the
symmetricequilibrium of the equation[12 and13], integratedbetweenw;_;and
W; .

ng = %(wi—l — w;)

Sincethe differencebetweerthe wagesof two closesegmentss constant:

1
F\3
(wi—l - wi) = 2% (a_)
7

n; IS constant:

7ﬁ<§Q3F% (25)

Q

Eachfirm in eachsegmentwill hire the samenumberof workersbut workers
will have alower productvity andfirmswill paylessfor them. Substituting24 in
10 we cancalculatefor eachsggmentthe numberof firms (J_s;) underwhichthe
first constrainistartsbeingeffective:

3a 1+2i
wi.i— R b—R

J_s;i = Q (26)
which is increasingwith the numberof segments. Until the numberof seg-
mentsgrantthat 10 is valid, J* > J_s;; thuslabourmarket is characterisedby
monopsonisticompetitionandwagesaresetalongequation24].

However, it is highly possiblethat for the sgment(i* + 1) the condition10
doesnothold, in this casethe:* + 1 segmentis a puremonopsonistienarket.

20



Firmsin (i* + 1) segmentsettheir wagesintegrating[5] from w;-,; andw;.
For profit maximisation

1 2
Wi = Fwi+ + 7R

3 3

Monopsonistigorofit of segment(i* + 1) is positive if

2 (wp — R)3
—y— > F
27” «

But conditions10 doesnot hold if

J* < J_SZ'*+1

o? 3 3a
2— <
( F #> wi — R

then,aftersomesimplemanipulationsyve obtain:

—py— < F

27” 0!
this provesthatwhen J* < J_s, thereare no roomsfor a pure monopsonistic
market 22

Finally, substitutingheequilibriumvaluesin theconstraintsve maycalculate

which oneis effective.
F\ 3
b—R> (a—) (1+2€)
24

Solvingfor i:

W=

~ b—R[2 31

1 S - _'u _

2 aF 2

22An intriguing questionarisewhen.J* > .J_s;. .1 but.J_s > .J;» ;1. In this caseif firms pays
wagesequalto a, therearesomeworkerswhich considerghefirmstoo far, thenpuremonopsow

conditionshold. We leave this caseto furtheranalysis sincein themodelpresentedve mayargue
thatit is avery particularcase.
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If 7 < i theseconctonstrainis moreeffective andmarket segmentatiormake
unemplymentdisappearon the contraryif ¢ > i thefirst constraintmustapply
andunemplymentpersists. i < ; means:

1
1 1 b—a 21\ 3
é<‘(b‘R‘ P >(ﬁ)

letuswritea =R +d > R

< (0-m (")) (35

for highvaluesof P we have £52 ~ 1 and4 ~ 0, then

1<(b—R)(j—;i)%

N}

theni < i for

23\\fe do not considerthe casewheni < i, but floor (?) = floor <?> , sinceit is a marginal
case.
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Figural: Firmsandworkersin a”ring” economy
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Figura2: Thedemandor labourof amonopsonistidirm

Tablel

Firm 2
v w
Fiml| v | 1+2 1422, 2(2—w)
w| 22—-w), 2¢ |2—w, 2—w

Table2: derivativeson monopsol

b—a)*la|R|P|o
impactof parameteponwages + R S R
impactof parametepntotalemployment | - - |- |+
impactof parameteontotal labourforce | + - - |+ |+
impactof parametepnunemplymentrate | + N

Table3: dervativeson oligopsory

=

e
<
Q
S

impactof parametebnwages + + |- .
impactof parameteon firm emplgment - -+ |+
impactof parameteon total employment - -+ |+

impactof parameteonunemplgmentrate - - |+

Table4: dervativeson monopsonisticompetition
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Figura3: Employmentin firm J with monopsonisticompetition

(b—a)| Fla|P

impactof parameteponwages - - -+
impactof parameteon firm emplgment - + | -]+
impactof parameteon the numberof firms - - |+ +
impactof parametepn unemplymentrate + - -]+
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