Abstract

During the 1980s, many European countries introduced fixed-term contracts to fight high and
persistent levels of unemployment. Although these contracts have been widely used,
unemployment has remained about the same after fifteen years. This paper builds a theoretical
model to reconcile these facts. We analyse the labour market effect of the introduction of fixed-
term contracts and the firm's choice of contracts are studied. Permanent contracts are the
standard way to offer incentives, but fixed-term contracts are cheaper. This generates an
externality, which can make employment higher in the system with only permanent contracts.
As a consequence, from a socia point of view, the share of fixed-term contracts is too large.
Increases in the renewal rate of fixed-term contracts into permanent contracts lead to higher
employment levels. Finally, the model highlights the interactions between different rigiditiesin
the labour market. Aggregate employment and the share of temporary contracts are affected in
the same way by the firing costs and the flexibility of wages.
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Fi>ed tarm Catracts and U nemplymant

an EC aaxy W age analysis
I aat tell

1 Intoductian

I cst Burgpeen acountries are aasiderad econonies with hichly regulated
Ebarmaitets, partiaulbarly when ampared tothe U S. A tthesametime it
is abo a well knonn ct that, since the mid 19 70s, BEurgpe hes had mudh
hidhar unanplymait ek then the U S. Ithes often bean suggssted that
the dir erantdegress oftexdbi ity oftha r Bbarmarkets aaul be respasibe
1o the div eraass in thar Bbar market parfamanass. D espite the agang
ddbate aon the passibe causes aFEurgpean unemplbymantand in pariauker;
an the passibe e ect of Boar market texdbility! many Eurgpean aountries
hae akeedy started o impkEmait refams in trar Bbar markets mare
texdbE regulEtias hae ben introduced .. dithigh ad parsistait ek
ofurempbymat

Typically BEurgpeen Boar markets hae bean daracterizad by a wde
use of pemanant aotracts with, what gppear ©© be hidh ..iing acsts. A
anman Way 1o inaeese texbi ity hes bean o allbwempbyers the gotian
ofFhinngwarters using . >ed term aotracts with negligbke . .nng asts. Far
mostautries, these .. >e&d term aotracts ot be used antinuacsly and
foeer. T hey reguire aanearsian into pemanaitaatracts aftlerasped..c
anantoftme. Inaddtian, formastaountries, the jJdo Torwhidh treworker
is hired with a.. >ed tam aontractis not recpired 1o be a ssescnal ae?

Sinee thar introductian, ..>&d term aaracts have been widely used
T heseacoountformaostnewjdss2 |l aresurprisingly, they have been ussd for
all types of jJdos and copatias? H onever; unemplbymanthes remained ss
high as befae the refkams. A tthesame time this e ofrelam hes aeated
ato tiersystem and the Bbormarkethes beaome highly segmented® T his

Farirstanas seeB ean (1994) adl ayard etal (199 1) Trasurey an urempbymeant
adJadmanetal (1996, I idellandl ayard (1998) and P iae (198 6§ Torthe debate an
Ebarmarkettedbilty.

2Seet ruob andW el (1993) and0 ECD (1993 1994 and 1999) foradetai led desaip-
tian of..xed tam aoradts riegultias in Burgpe.

3Farirstancg iNSpaing 8% ofnewly regstered aotracts betineen 198 Gand 199 2 were
>edtem aatracss (sseB atoib ad SaneP aul 1992). In Fance in 1992, 80% ofFall
antries were hinngs an . xed tarm aonracts (seet aux etal, 2000).

4See0 ECD (1993).

5T he share of . >ed tarm aontracts in Spain hes goe fram 11% O 3H% betnean 1983
ad1995. InAanae ithes grefran 3.3 ©12% duringthis periad. See0 ECD (199 3).




is mainly due 1 the bwtrasition of . >&d t&m aotracts Imo permanant
aes®

T his pgperbul bk a theoretical mackel 1o recod E these fects. undnengd
uempbymat bek despite the wice use ofFmare tedbke Bbar attacts.
T he inraductiaon of .>&d term aoracts is analyzad In the framenark of
an e daxy wace madel A s will be disassad this kind of madel is best
suted to eamire the to man dis erancss betnea .. >&d tam and pama
nentaatracts nemely .. g acssts and aatract duration. H igh wagess are
the standard way 1o proice incatives with permanataatracts, but..>ed
tBm aotracts are degper: T he . .m’s dyaace oFhinngwith ae antrectar
the atheris analyzad. Finngwi ll be gven exagaasly. SqQ inthe taminol
ayy of Bbar damand madek, ...ims will be gperating in the hinng regme.
Fi>ed tam incantive aaompatibe caotracts are tren dnavadteyized. | willshowy
that the instumat that allons the proasian of incatives with . >ed tam
antracss is notthairwage butthe rmnenal rate ofthese aaotracts iInto per
manentanes. Fixead tam aatracts are dasen by .. ims wWhen they are degp
enaudh. B utthis implies an extarmality Wnidh can make aggrecaie anplby
meanthigerin asystan with anly pemanaitaotracts. Fims do nottake
iINMto acoount; In the tho tiersystam, that the inaeese in auttons fram un
empby/meatresultin hiderwagss Tarpemanattaataacss. Inthis e the
gotimal renenal rate of . >ed term aotracts from the sogal pantohvenwis
ae T hatis, enpbymaitcn be inaessad by redudng the intons badk
uampbymant

T hare is a goning erature an the impact of . >ed term aotracts an
saveral agpects of the Bbarmarket’ 1n reltion 1O the er ects an aggracaie
enplbymatt; the Itarature hes been dominated by partial equ ibonum mooekbk
of Boar damad® T hese macek have the same dneradieristics as those of
Boar cemand with ..riing asts! T hese are vary wselul © udarstand the
a ats of these .. g rIsstricias an the dynamic fundianing of the EHbar
martet B utthe e ects on aggracate anplbymantare ambiguaus and remain
in partial e ibrmum.

Her | doose an e adency wage madel 1o study the impact of .. >&ed

AnSpan betnean 1987 and 199 6 anly 11% of..xed tam aonracts are aonverted into
pamanattaes (seet Uell and P etragoly 2000).

Seg Tor eampk A guinegpbiria and A knsoB anegp (1999), A ba (1994, 199 6ad
1998), Bemolilband D oledo (199 4), ¢ aux etal (2000), Jimeno and T daria (199 3 and
199 @ and SairkP aul (199 6.

! Bagotias of this are Cabraks and H qpenhayn (1997) and A knsoB anregp et al
(2999).

‘Seg Tor eampk B entolila ad B ertola (1990), B atolila and SaineP aul (199 4),
Beartoh (1992) andl idell (1978).




tBm aotracts an enplymant thraugh thareeect an wagss? T his type
of madel not anly albons Tor e ects of ..Hng asts an wWaoss butitis abo
passibe t© asider a broed view of employment protectian iBgskltion and
Not just saverance paymants.  In pariaular; dismissal atticts whidh hae
bean blamed Torbaing astly can be madeld in asimple way.

0 ne additiaal daraderistic of . >ed term aoracss is that they divcer
in duration with respect 1o pamanait aatracts. T he exdsting erature
hes not epliatly Een this into acoout 1N a anpetitve Ebar market;
the duration of aotracts doss not matier: 1N an e¢ daxy wage macel
duration of aotracss is an important souree of incantinves. Stuoving .. >ed
tBm aorects In an e dency Wwage mackel alllons o epliatly addiess the
questian ofhavinaatives may be proaded inshartdurationaotrecss. T his,
in twm, wauld arsnerthe previasly metiaed striking fectthat.. >ed term
antracts are used even Tor jJdos Where duration matiers. SqQ in the macel
the share of . >&d tam aatracts is endogenas.

T his pagper hichlidts the links betinwean div erat ngdities in the Boar
martket Empbymait ad the share of . >&d tam aotradcts are acected in
e same way by the .. ring asts assodated with pemanait caotrects ad
te texdbility ofwagss in . >edtam aatracss. T he mednenism by which
the aeation oFfenpbymattad mae predsely, pemanateanpbymantae
discouraged is the aambination of these st tna T he introductian of. >ed
tBm aotracts doss not ampEtely mnoe the e ect of .. g asts unkess
tewvwasss in..oed tam aontrects are perfectly fexdbE. Forthis reeson, th0
extrane situatias auld grerate hideranplbymentthen a tho tiersystem
with undanged .. ring asts and s than perfectly tedbe wagss in . xed
tBam aoracts. 0 ne waud be asituatian in vwhidh the wages of . >ed term
antrecs are \vay hidh. In this system, pamanat attacts aloe wauld
geraie hideranpbymant then the tho tier systam. T he other situatian
waud be the ase with perbectly tedble wagss in . >ed term aatrects. In
this s Tllempbymattwaud arisel!?

T he pgperis aganized as TOllons. In sectian 2 the madel is intraduced.
First | asider an ecoany where anly pamanent catracts are aa bbke
ad ..ring assts reducee enpbymant (sectian 2.1). T hen the intraductian of
antracts with no .. ning asts (. xed tam aoracks) insudh econany is aa

1N SantP aul (199 6, depter?, this is akostudied althoudh itis assumed that.. xed
tem waters are alieedy dic erat exante fran pamanaitwarkars and are paid at the
ampetitinve wace. T his “dual Bbarmarket” gppraadh doss notallbow o analyze Why in
Eurgpe mastofthe autt ons fram unempbymentare . xed term aotrects northe renenalb
of..>ed tam aontradts into pemanant aotracts.

1) s itwill be shoan, Tl enploymeant is passibk in a thotier system despite the
presance of the incantive pradblem.



bzed (sactian 2.2). T he gotimal incative compatibe cotractis desaibed
the ..M’ ddae of aorecss is analyzed, and then the market autoome is
danead and anpared 1 the situation where anly pamanataatracts are
ad BbE (sectian 2.3). Sectian 2 4 presaits awelfxe analysis ofthe tho tier
systeam. FHally sectian 3 aondludes.

2 Themocel

T he madel is aversian of the shirkiing madel of S hepiro and Stightz (1984)
with ®\0 tpes of aatracts. Fims an docse o hire nevwakars with a
pemeanait (P C) arwith a..xed tam coract (tempaary aotrect, T C) 12
Catracts drerin bgth ad .. nng asts. Tomake the madel as smpke as
passibke assume that T Cs Istae periad and thatP Cs ean Bstan in.nie
rnumber of periack. A waker an anly be hired ace an aT C by the same
.. T hus afterthe aepenadT C, the..mm hes todsade whetherto remewv
tevaterimoaPC ato.rehim!® A TC is ging o be imened intba
P C with an (endogaaus) prdosbi ity R .

T he madel is set in disaete time and wakers dedde in eedh pericd
vwhethera-not o shirk A s in Shepiro ad Stighz, avwalker’s e artis not
periectly doservebke ad there is adetectian ted oy thatcatdhes shikding
warkers (neverenmaneasly) with sane prdoebiity g \Whereg< 1). W hena
warkeris Toud shitkiing heis .. red and beaomes unempbyed. Tosmphfy,
suppae that unampbymattbae. & are zzra  In this model all watkers
areidantical'* In additian workers are risk neutral and thairirstantaneas
utiity functianis U(w;e)=w je; vwerew is ttevwage ade is teeat
W alars’ eatdaacs ae dsaete. 1T they shirk they epad zazroeat
ad pradudicniszera Theeatregured opafam inte jdoise > 0.
T he e artis the same in any aaotractbecause there is anly ae ype of jdo.

Bwary paiad wakars doosse the beel ofe atthatmaximizes tharutil
ity ectuelized atraler. LetVy, i= f5ng; j= fRTg be the presat

127 he tams ..xedterm and tEempaary aatrect (T C) will be wsed intexdiengeebly
thraughaut the paper-

13T his is anly a sSimplf/ing assumption. A ssuming that . xed tam aotracts Gan be
renenad into Turther . >ed term aontracts does not dange the resulls because as itwill
be shonn itwill be nec=ssary that at same pant..xed term aotradcts get renened into
pemanataes.

4T herefrg | am notaxsicering the passible use of T C 10 doserve warker’s dnaracter
istics. | impliatly assume that the “trial’ periad ofthe aaract hes alreedy elgpsed ad
hes bean uselul Tor this matter: A s a asaguae there is no adcherse selbctiaon pradblem
butanly amaoral hervard ae. In mostaountries, T C induce a“trial’ periad with no asts
of separation on etherpart s inP C.



discounted utiity ofF an enplbyed workerwith antrect § (P o pemanait
atrecs ad T fortanpaary aattracts) atperiad twhen shilkding (1= s)
anmnshiking (I= n).

21 0O nly pemaaentaontracts ada bBbke
211 Hnngasts

A ssume that the Bgsltian .6 a severanae paymat for permanent an
tracts, butno severance paymattor T Cs!® Il aceling mandated severance
paymeants in a shirking e¢ daxy wage mackel albons to distinguish Gses in
whidh warkers are ... red withaut ngit of . iing indemniies (\When they are
Gaudttshitking thatis adisaplinary dismissal) from atheraes inwhidh the
..Im hes 1o aampasate ... red wakers (in Gese of redundandes arshodks) 16
Since | Toas an hinng dadsias of ..mms, the maodeling of the secod Gse
is keptsampke wakears hae an exaogaas prdosbi ity b ofbaing separated
fran thar jdo, in thatt Gse they are protected by the bBgysltion.

A nother impartant agpect of enploymat protecian BEgskltian systans
is the wakars” ngit to se eanpbyars in Gase oF dssgreamatt and whak is
asidared an “unfar’ aee (see0 ECD, 1999). Pamanattwvnwaters hae the
Hgit to ste anpbyars in ety e of dsmissal but workers with aTC
Gamotdoitwhen they are notranened!’ T he et dency wage mackel allbons
o asdardamissalatticts eplidtly, 1N sud aaatext anticts betnean
enpbyers ad enplbyess can anise in relatian o the (undosenebk) e at
A daubkE maal hezad can arises wWhare .. ims use disaplinery Gasss wWhen
fdng rmdundendes 1O try 1 aad payjing ..nng asts and wakers day
any disaplinary cee 1O try 1o get ampasatian. T his implies that court
resoltias W ll be imperfect, gven the infomation prdolen. Caseouently,
disaplinary Gess are notastless, they axst( C, ware C is the saveranee
paymattad( is the prdocbi ity that the court declres it“un&ar’. ¢ nven
this information prdolem, d > 0 .18

151 am aosidaring that indemnities, when the aatractexpires, are zarg wWhidh is the
Gee in mostaountries. A Bg a5 EEmpoaary aaracts Gan be made sue datly shart; it
can be assumad realistically that they do notinole ... ring assts, because the ..im alhays
wats Torthe end ofthe aatractvihaneer itvants o adjustemploymeant

187 he tams redundandes and shadss are usad interdnangeebly in this paper-

17} s mentianed befrg being T C sut dattly shart, teEmpaary warkers are actually not
ranenad ratherthen baing.. red frotherressas. T hisimplies that, inpractice Empaary
warkers an neversie eanpbyars in aurt

18T his is asimpke versian of ¢ Gell (2000). T here redundandes astzC, wherez _ d
becaLee ..1IMs caan have greater dnencess 1o praofa truly disaplinary Gese then a hidden
redundenoy. A s shonn, this asstis neutral an enploymat T haelfae forsmpliaty, in




212 N anrshikkingaditan

In this ssctian, | analyze the wage warkers mustbe pad in adarto proide
te gotimal e atan te jdo. Sine P Cs are assumed 1o hae a statiaary
fom,Y itis pasibke toanittime indicss. W hen awarkerdoss notshirk in
aPC, hegets autiity egual O

1
1+r

Vo= wp jet [ ibVE+ b(vy + C)I; @
vwherew p is thewvwage ofaP C ad V) is the presantvalle ofuti ity ofan
uempbyed water. [Tthe workerdeades toshitkinaP C, his utility is

1
1+r

A s in Shepiro ad Stightz (1984), shikiing saes the aumant disutiity
of e at but it implies a higer nsk of becoming unempbyed. T his nisk
is pragpartiaal 1o the prdoabi ity ofbang caugditshiking (). Finng asts
aboint uenee theer artdedsian herebecause offthe imperfectcurtdedsias.
W ith prdoability ( ; shikingwarkers may be compasated with a severanae
paymait T his reduass the asstofshikding

T he waterwill dioce o proice an eeate ifad ol ifv | V©°.
Usingequatias (1) ad (2), theN S p infam ofuti iities can bewwritien as

S —

[@ibigVa+ b(y+ C)+ qlu+dCll: @

+dC TK: €

T his aodition states thatin ader o proJcke incaTiives, the punisliment
of ksing a jJdo must be at Esst equal 1o the gopatunity ast of shikding
denoted by K . Substituting this aanditian into ecuatian (1), the incantive
ampatibkEwsee in aP C an bevwwitien as

C . rVu+K(r+b),
1+r 1+7r al+r)

Wp _ € i Vo ()

Inthis wage equatian, 1tis passibe todistinguish betinean the reservation
wae (. ist three terms) and the et inked © the incative prdolem (st
tam). FarC = 0, this aditian is the same as In the aigral Shepiro ad
Stightz (1984). In adaer o provide inatives wagss nesd O exasd the
resenation Waoe by a ent; K - T his itis prapariaal 1o the gopartunity
astofnotshirtkingwadhted by the tam (r + b). T he higherthe discount

this pgper| esssumettatz=1.
¥ Fardisassias ofpassibke Trms of bading see Katz (198 6.

6



rake the mae awalkervales the saiing ofee art today. T he higer the
prdoabi ity ofbang ...red 1or other reesas thaen (truly) shitking Gesss (e
shads), the mare asstly itis b epad e attohy.

FarC > 0, itis passible todistinguish tho tpes ofer ects of.. g asts.
thoe drectly relbied with the incative prdolem and those thatt are not
Firing asts a0 ect the incantive pradolem because 1o the extant that (truly)
disaplinary dismissabk are dedlared “utlar” (ie, d > 0), boal saserance
shikking T his implies that... ms have topay hider its in adertoprevant
shilking as Gan be sean in the aboe Nnan shirking aoditian (see eguatian 3).

A tthe same time indgpendantly of the inaantive prdblem, the introduc
tiaon omandated severance paymants albons theemplbyarto reduce trewage
exactly by the same proportian thatt the presatdiscounted uti ity ofFan em
pbyee is inaessad withaut eo ecting incatives. T his Gan be seen in the
..mng astebnaitofthe reenation wace (sseequatian 4). T heidealis thae
bae the presatdiscounted uti ity ofbeing employed undnenged °

ITtheP C satis.es teN S p, thatis ifthe wakeris pad at Esstins,
ar ifbang unampbyed ais sut detly loe punismatit (V2 > Vy), the
wakerw il daose oepad teeate. L etV be the eqoected utility of
holdingaP C in equilibrium. T he ..rm dhaosss the minimum wage atwvwhidh
the workerwill not shirkk so that in equiibrium theN C g is binding and
Vp= VA= V§3:

I any countries have gl minimum wageaaostraints. Impliatly | anas
suming hare that the g slated minimum wace wauld be asledk aastrant
T his will become mare rekbat in the next sectian where tempaary an
tracts Whidh will be pad at the minmum wage bel are aasidarad.

2.1.3 H inngdeasias
Inthismadel all..ims are identical and in.nitely hved. T hey dxase employ
meantt maxamize the presaitdiscourted \valle ofpro. s

&Ll h i 1
M ax f(l_pa inLptimLp(ﬁl) (1+7r)t’

Lre ¢
where Lp is anpbymeantin tte systen wth oWl PCsad f(Lp) isaCRS
procuction Tnation with f{L ) = m : In steedy statig?! Eoar damand is
20T his en ect of..ring acsts is the same as that prgpasad by L azear (199 0).

21T he steedy state is reedned after ae paricd. Fart=10, emplomentis simply gven
bym=w sine there are nonworkars obe..red.




gven by o
m=wp+ 1 r: ®)
T his equatian shons that, Tor gven wagess, .. .Hing asts reduce Bbar de

mand propariaally 1o tharepected presattvale

214 N atetegulibrium

Equi ibrium caurs wheneedh.. im, talkiingas gven allather .. ms” wagss and
empbymatt; ..Nck itgotimal 1 o e the gang wWace rather then a dic erait
waee T he key marketariabke that determines ..im individual behaiaris
e presatval e uti ity oFan unempbyed waker; V. L eta be the rate of
edtfron uempbymait T herelae

Vo= aVe+ (@ §aVul:

1+r
¢ venthatteN SCp issatis.ed ineguilibrium
rvy = aK : ©

Substituting equatian (6 into equatian (4), the e da oy wage ane in
eoul ibrium can be wiitien as
_ ., . (r+ b+ a)_
vi,-e.1+ +K(1+r)' @

r

Inegui ibrium, theincantive aampatibeEwaceis hiderttehigertheedt
rate from unanmplbyment T his resulitis abo Toud in Shepiro ad Stiditz
(1984). T he rent inked with the incative prdblem is wadghted by a because
e higera; the Iss beooming unemplbyed is a paalty.

A goegate enpbymatt, L, is darived fran the steedy state tovaadi-
ton. Insteedy stale intons o uampbymaitare gven by bl . 0 uttons
aecgwvwnbya(l jlLp), el is the tolal ohwaters in the econany.

Thwe
a(\ i1Lp)= bLp: ®)
! N
— a -
Lp= b ®)

Canbining equatias (5) ad (7), the equiibrium auttowv rake fran un
enplbymant; a®, can be witlen s

(r+ b+ a” _

@+r) (10)

m=e+ K



Ineguatian (10), itcan be sean thattthe sacod type ofer ectofseverance
paymats mattiaed before can be TUlly udae T heidaais thatifmarkets
are anpkte ad pafect, ad ..ring asts ae fully tasenad to waters
ten they are neutral an enpbymant becase the wage is reducd by the
same prgpartiaon as the inareesad shedovw asst of Ebar (seel azear199 0).

H onever; in this madel even if. . nng asts are Ully reavad by warters
ey are not neutral becase ey acect e rent, K. T he e@eects ofF sever
ane paymats an the et daxcy wage setting have no caunteracting er ects
thraugh the nowvwage anpaatt of the shedow ast of Ebar: T herelae
thewae sdheduk is shifted 1o the Eftad ithes anegative impacter ectan
enpbymait Finng asts hae a real e ectbecause they reduee the astof
shirking

T heaggecateN SC » Gan abo be wiitien in terms ofthe unemplbyment
rale u Repldng eguation (8) iNto equatian (7), this acoditan an be
writlen as

T+ )
I « & N jLp _ . _ KC r+ b=y
th_e'l+r+K @a+r) _e'1+r+K(1+r)’

a1

whereuF (W j Ly)AN

A sinShepiroand Stightz (19 84), this eqoressian shons the incompatibi |
ity of full enploymentwith incantives?? T his eqoressian Gan be represanted
inte (Wp Lp) oae FAguare 1l shons the Bbarmarketequiibrnum in the
presace of (nan neura) .. ning assts and aampares itwith the no..nngasst
stuation.

22 Tempoary ad pemareritavacts aa kbke

Foragven\ecaoy, ..ims Gan novdoose anag Empaary and pamanait
antracss. P Cs bk eadtly the sane as In the previas ssction. TCs ae
analyzad in the Olloning section.

221 N anshikkingadito in atEempoary aaract

Sine T Cs hae ann statiacary Tam ad this is praasely whatwill die
the resulls, itis anveniatto use ime indicss o startaalzing tem. T he
incantive prablem o eanire is that of a watker hadding a T C at periad
twhidh an be menad intbaP C atperiad (& 1) with prdosbiity R - IT
te aaract is not rerenad, the worker beaomes uempbyed. T hus, the

22) s itwill be shoan this is not necssarily the Gase wWhen . xe&d tam aotrects are
introducxd.




incntive praoklm at (tt 1) is eactly tesame as inaP C. SQ the naon
shitkiingaostrantofaT C at (t+ 1); N SC 1 1); is Just the nonrshirkiing
astantofaPC, ie N g:'r(& 1= N p

P roced thattheN S+« 1y issatis..ed then eqpectaed presartdiscounted
uti ity ofbangenpbyedwithaT C atperiad tofnotshikingand ofshirkiing
is gven respectinely by

h i

RA ibVpent b+ A iR)AL iDINVuwey «12)

Vn:WT je+

ad

1 R ib i Ve 1yt W
1+r b+ QiR)Aibidd* dVu@wsn
wherew isttevwage ofthe T C adR is the prdoabi ity in wnidh teampaaxy
antracts get rmenad Into permanattanes.

A can, shikiing implies ssaing the disuti ity of e art today butimplies
a hidyer nsk of becoming unempbyed tonamon:, | aeoer; inaT C, not
bang caugdit shitkiing is a necssary aadiian in ader to be menad into
aP C. Ithses bemn assumad that all warkers are idatical and that there is
a “hidden actiai’ prdblem but not a “hidden informatiay” ae. Thus, in
T Cs epadture of e atdoss notg\we ay additical informatian abaut
the waters daradernstics that could infuanee menal B ut epadture
ofeatinaT C makes meanalmae lkely thenwhen shiking. | ottshikding
reducss the prdosbi ity 1o beaome unemployed directly.

A istimpotant mmark is that if there is no rmenal of TC intoPC
at the ed of periad t then shikiing is alnays strictly prefeernred (ifR = 0,
tenVi i Vo= i < 0). T heideabehind this is vary smpke ifaworter
alhays beaomes unamplbyaed indgpendatly of the e atepaeded there is
Noway 1O g\e inatiives 1o the waker by pasvinghim ahigerwace. The
aly vnway o induewatkers nottoshirkkinaT Cis that the ..im acammits
asut datly hich menal rate. |n athervwads, that.. ng is notautomatic
aftertread ofaT C.

| am aosdening an extrtane cee Where T Cs st oy ae periad ad
s the wace pad doss notae ectincatives. B utstill in a mare general
G2 evan ifthe T C wes lnger; vhen unemplbymanttis cartain acthe end of
the atract, wagss have noinantive riole. Insteed, the praspects of renenal
da W henitis unaaran forawater that he will keep the jdb tonamowy
his preccapatian is mare ebaut his renenal then his wage. 0 nee there is
No uncartanty sbaut ending ae’s aatract (exapt TorexaganoLs 1eesas),
than waters are motivated by the wage they getpad.

S —
Vie= Wret

10



T he aandition thatguarantess inantives oepad teeatinaTC at
periad t thatis the nanshilkingaoditaon ofatenpaary atrectatt ie
N St G bewitien as

" i Ve 0 ifand ol ifR iV elen.
Vigi Voeo 0 aWifR (Ve i Vue) - :

19

T his aondition statess thatinaantives inaT C an be gven by the menal
rate of T C intoP C and/ arby the etassoaated with hodingaP C. Inaan
e gven with future wagss is the standad ideaofeC aa oy wagess. T he
raenal rate is abo relied o the incative prdolem in asimibrway. Tor
oven (Ve 1) i Vuce 1) R nescs tobe higer; the hiderthe recuired ec art
(e); the mae iNet dait the aardl tedology (0); the higer the intersst
rake (r); ad the higher the prdosbi ity oFexaganos redundandes(b).

T he tno mednanisms thatcan provce incattives inaT C are substitutes.
te higer tte menal rale the bner e wace aan bein aP C gven the
incantive prabem. A nd e varsa H onever; Tor gven pamana it Wagess,
the manal rate arnotbe zexg ss thagttinutvely. A bg TorgwvenR,
warkers in aP C must enjoy same iat; as in the standard e dacy wage
macek. Fgure 2 represaits el SCreinttegpae R ;Ve § Vu)-

A nincantive ampatibke T C mustsatisf/ el SCrradtteNl Sp. A s
san in the previass secian, wakars in P Cs are pad the minimum et
ampatibke wth inantines, thatis theN SC p is binding T his reduass the
pcssibeEvales ofR O

e+ r) _ -
=e(l+ r)+ gC

Figure 3 ripresants the tnonan shitkiingaaostraints ofaT C. T he thider
ine in the geph rpresats the ambinatias of R Ve § V) Were the tho
NS aesatis.ed A ndR 7 is the rmrenal ratie Irwvwhidh both N S are
binding | oie tat ftrte asevae!d > 0, R°< 1. Thatis if..nng
asts are nanneutral an pemanent enpbymant, the minimum incantive
ampatibe menal rae is Ess tenae

T o aachce this sectian, ithses been foud that incatinves inaT C ae
proided wth a conbination of a nonzero rerenal rake inbaP C ad a
nanzaro et pad in aP C. T he itis the minimal rent conpatibke with
incntives gvan by teN S p, ad e menal raleR an ake ay \ale
within the N 1 caaompatibke with sudh reit;, thatisR _ R 7. L et this
adtia beN S 1L etV be the eqected utility in equilibinum ofaT C.
SineVy safis.es tteN S r; tenVy = Vi In the nextssctian the.Mm’s
dojective ENAiON is introduced ad is dace of aatacts as well as the
determinatian ofR  is analyzed.

(15)

11



222 Chdac ofatracts in atno tiersystem

| ..istanalyze the daae ofantreacts Toragven vecacy and then alubaie
in the nextssctiaon the ..M’ Bbordamand o the gven (gotimal) catract
dosaen.

W hen the ..M hires a newvwarker; itcan doosse betneen aP C (es the
ae dessatbad insecian 2.1) araT C (as the ae desaibad Iin the previas
sscian). T he..im amparss the presatdiscountaed valbe ofmargnal pro. ts
with the tho dic erent pes oFaotracts tBking into acocounttha r riespectine
incntive aastars. L et i be the presait discounted \vallbe of margral
pro.ts with pe 1acatract(i= T; P). T hatis

h i
bie = FUD iwat 5 1 e 1)

st & jadN & (e 1)

8
Qi iR)Ntent A ibR I pey Txi=T
whare! . =
PKED " > i + (L i D)} pee 1 tri= P

Fims alnays get the net product instantaneasly with any type ofFaon
tract Then with aP C, the ..im inaurs the ..nng astifthere is a redun
dagy, othernise the caotractantinues. T Cs ed afterae periad. [Tthare
is ashodk the aatractdoss notaotinue and this is notastly Torthe ..im.
0 tharwise the antract aainues, becoming a pamanaitae (Wth prdoa
bilty/R ) arresstaringwith anevwakenarth another T C (With prdosbi ity
1 §R).

Lemmal. The gotimal cotiactin a o tier sysem is a .>ed erm
antract tatis renenad iInto a pemanantaontiactwh prdsia ity R .«

P raof Itis essy 1O noke that the pemanattaaotractprdobn (1= P) is
Justthe subprdblem at (& 1) oftte empaary aatractprdolben (i= T) at
Tt SincctevageinaTC, wr, hes noincaive roke (imphing thatitwill
notbe higerthen theet daxxywaceinaP C) and thereare no.. nng asts,
the..im amnotbemacewarse @ by startingwith a.. xed term aontract?3

T harelae the gotimal strategy Tor e ../ is O startwth aTC ad
aftler ae paiad mewitino aP C with sane prdoabiityR . T he renenal
rate is dosen tomaximize the presatdiscountad valbe omargnal pro. ts of
aTC(§ 1) subjectotteN 1. T he..m abodaosss the wage tobe paid
dunng the T C. Farreesas thatwi il become gpparatt | asider th\o Gases.

Z31Fthevage in aT C is hignerthen in aP C then the o tiersystem wauld notbe an
e ibrium (see P ripasiian 2).

12



Q) ware w+ is fedbE ad the ..m anly hes 1O aasider a partiapatian
astantad (2) where there is saone bgshlation thatsets thewate at sst
ataminmum bel ssay whin 1IN this Gse the partidpation aastrantis
shd<?4

T he amplete daradierizatian ofthe incantive aaompatibEe T C is gven by

M ax;+QR;wr)
R w
R®-R -1
8
st ?CEE(].) Vr >VU

= > @) Wt _ Wnin

T he resolutian ofthis pradblem ks 1o the Olloning propasitiant

Prpasiianl [Ifwags in.oederm attiack ae perectly fedbl, ten
te ..m is indie erentamang any incantive aampetiibe reneval rage of .. ed
Bm antiack INb parmanantantiects, tekisR 2 R 51): B utiftere
are minimum Wace KIestrictias, ten te ..mim dooses te minimum renenal
e tetis, R “:

P roof sae gppadix

T he idea behind this result is smpke. ITwagss in T Cs are perfectly
texdbE all te e ects ofF .. ring axsts an the wage setting of he P C can be
udoewth thevwage ofte.. istpariadvwhi e trewaterisinal C. T husthe
..M is indic erartamag any renenal rake because pro. ts can alnays be keptt
arstat Inthis g the econamy wauld be at illemploymatt®® Insteed
ifwagss are notperiectly texdble the gotimal rate ofrenenalis the minimum
ampatibewrth incatives, thatiisk © whareR “< 1:T he mednanism thatkis
praventing higer mmenal rases is the non neutral e ectof .. ningassts an e
et aaxy wae Fgure 4 represats the isopro. s anes Iorthe tho Gsss
inttespa=e R, Ve i Vu):

B akk tothe inftial guestian, note that this result proJidess an interssting
and paradodcal epbatian of te use of T Cs. vwhen tampaary antracts
ae\ay “degp”’, the..m is actally indeergaitanagT CsaPCs. W hike
vhen EEnpaary aatracts are mae “epasie’, the .. m actually dooses
e minimum share of P C gven the incaive caostrarts.

24 s mentianed, the Egislated minimum wage woul be aslbdk arstraintin the world
with anly pamanentaatracts. A Turtherdisaussion an this is dane in sectian (2.3) when

the o systems are aamparad.
25T osee havullenplbyment.can be reeded in an et denoy wage mookel seeR emark 1
in sectian 2.2 4 whare enpbymantin a tho tier system is derived.

13



22.3 Hinngdeasias

In this sectian | denme the Bbar danad 1o the qotimal tpe of caotract
desaribed inP rpasitian 1 (Gaee2).2€ Fims maximize employmentgven the
weee of T C (Whin and manal rate (R ©) ofthis aatrect Sudh a aatract
implies that the total warkioree will be the sum ofthoe warkers with aT C
(those o are in the .. ist penad of thar antrect) and thase with aP C.
W atars with aP C are ather those who hae justbean riemened flam aT C
arthese vwho alreedy hed aP C and were not.. red. T odistinguish fran the
systam in vhidh aly P Cs were aabBbkE | daote wth “e”” the \vale of
\aricbks thatwere abo presaitin thatsystem (i.e Lp;wy;a;Vy ). Ths

Erem QL iDEpgnt RA iDLt 8t=1;5+1 (XS]

ad
Be = 0:
Fms maximize the presartdiscountsd valle ofpro. ts
el h i 1
M ax FEY iWnikteiWeEpei I By 1y @+ Nt

LtiLp €0

subject o (16.
T he steedy state Ebardemad is gven by

m= Wnint Qi ) wpt an

1+r ’

where o= r+b :
T r+b+RL ib)"

In a tnotier systeam, the margnal praduct of Bbar is egualized O a
wadited sum ofthe maigrnal astafaT C ad the margnal asstofa P C.
T hewddts anespad o the actualized shaxe of TC, ((); adPC, (1 i );
respectively. A mae dcetabd disassiaran  is dae in the nextssction.

224 N atetegulibrium

A s beforg the key marketvaricbE is \F; . 1N a thotiersystam, all antracts
startwith aT C. T haekae
e

\?U = r+ aVT: (18)

29 s mentianed, thereis Tllenpbymentin cee 1.

14



R eplding equatian (18) into equatian (12), W, in eguilibrium can be
wiTtien as

" #
ré, e o Qibe@+r) .
1+r 1+r+e Wninie)* @+r q ’

vwheretheterme (1 + r)=q denotes the impartance ofthe shiking prcdolem in
aTC, tatis R°Vp i Vu); gvenby (14).
N o gangbadk toequatiaon (4), theet denoywage ofaP Cinathotier
systam is gvan by
" #
. N L D e ib)

+ K Wmin 1 €)1
1+r 1+r (+ r+a)(m'n')

19)

(20)

A s befrg E is daived fiam the steedy state Tons aaditias’’. | etf
be total enploynait in the tho tier systam, wnidh eguak tanpaary en
pbymatt L1 pls pamanaitenploymatt Ep. Intons and auttons into
empbymait hae basially the same structre ss in the system anly with
PCs. T here are abo the Tons fron the menal and nor reenak of T C.
Foure5 represatts all these fons.

In the steedy stale the autt ov fian unempbymattisgven by e(N i
E) watkars. T he infonv © unempbymeat ames fran thase whose TC is
notrerened (1 § b@A i R L7, ad fian all thoe who kst thar jdos Tor
exeas eesas, bE. T hus

el ilr iEp)= QiR ibLs+ by + Ep): (21)

A tany ime a prgparian R “ofthase T Cs that are not..nished Tarex
Ak reesas, are renenad IntoP Cs, vwhi ke a progpartiaon b ofthcse alieedy
iNn P Cs beacome umempbyad. So

(1 i b)R n|_'|' = tfp: (22)

Canbining these Bsttvocodtias tEnpaary and pamanaitanplbymatt
Gan bewritten as

- el b . el AN@bR®
"7 b+ e+ L §bR P b+ alb+ L bR’
T he prgparian of T Cs is gven by
B b
O br @ §bR"= @3

27T he gotimal aontract desaribed above implies that the steedy state ecpi ibrium can
be reedched in o periadks.

15



ad (1 i ®) is the prgoartion ofpamanattaantrects.
Cambining (17) ad (20), the equilibium autt o rate ofunemploymant
in atnho tiersystam, e°, can bewritien as

" A 14
- - r+b e ) el ib
m = Wm|n+(1l )e+K1+I’+(1+I’+&°) Wninig €+

29
¢ angbadk o the e denoy Wwece In the 8o tiersystam, itis passibke o
epress (20) intarms oftte unemplbymantrate. T his allons todo the Olowy
ing remark R epledng (22) into (21), the auttow rate fiom unempbyment
Gan bewritten as

_edi9,

el

whereer (\ jLt iEp)N istheunempbymeantratein the tho tiersystam.
Sq the e daxy wage aune in equ ibrium is gven by

£, D, 8@ S e
1+r l+r) Qi)+t el+r)

(25)

R emarkk1l Full empbymeantis notinampatibe wh te incantive praokem
in a tnoter syseam as itis In te sysem wh anly ae e of antiect
(as In Shepiro ad Stidi, 1984). Butitwoud alnays ke a “mided’ 1l
empbymatt i.e. Tullenpbymeatin wnidh T C andP C azxdst

T his Gan be seen directly fran eqoressian (25): the incantive aompatible
wace Tor zero unempbyment rate is ..nie?® T his is in shaxp conrast fian
thestuatiohwith anlyP Cs (sseequatian 11). H onever; this fullemplbymat
wauld be Tmidad’, in atherwards, with both types oFaontracts aoexdsting In
this e Ul anploymentis acaompatible with incatives. T he reesn is that
each pecfanpbymentg\es incatives totheather: tanpaaryvnwatkers ae
maotiveted by the passibi ity ofgetting abetteraontract, thattis apemanait
antrect A nd pemanattwarkars are maotivated to wark in ader to aad
risstarting with a..xed term aotract?’

2 Fram P ripasitian 1, we have thatin eese 1, Torany aambinaticnof @ ;R ) af 1 :
2\ Mhough EEmpaary wagss are oner then those in a P C, tampaary wokers get
incatives fram the rmnenal progpecss into higher uti ity aaracts. Firingasts make T C

16



2.3 Campanngtnosystems. tho tervs. anly pema
nentaontracts

In this section | aompare enmploymat bek ad the e ects of . ning asts In
each systam. | startwith the equi ibrium coditias foreadh systam.

Farasystam tbe an equiibrium, ithes Obe the ee that. Ims Gannot
make higherpro. ts by o aering the ather e ofaatracowrthin thatsystem.

L emma 2. T he egqulioium aoditias Tor eech sysem dgeend an ke
B\el of te minimum wace.

P roof see gppendix

P rgoasiian 2 Forw ;> M, e sysem wih only permanentaontiecss is
te oy eqplilbrium. Forw ;< m, te o tiersystem is te anly equlib
nun. Faorw,;,= M, any of e o systems an ke an e ibrnum.

P roof sae gppandix

T he idea behind this reaultis that gven that in the system with aly
P Cs watkars are pad thar magnal product, Wwhen the minimum Wage is
aboen , TCsaemaeastly tenP Csso.mswaubd aePCsally. O n
te arary, When the minimum wace is bebwm |, T Cs are “degp” ad
.Ims end wp In a o tier systan. Far the Gee vwhare the minimum wage
is ecctlyn , any aatracthes the same astand both systans gererate the
same pro. ts soatherofthe tho systans aauld be an equi ibrum.

231 BErpbmaitikeebk

Itis impartant o knowv ifthe introductian of T C ganerates hideremploy
maTta-notdespite the ctthat; in general itaeates ahigerssgnattatian
ofthe Bbarmarket: Canparing (24) with (10), itis passibE to distinguish
twwoea eats atphy. 0 nthe ae had Torgven vwagss, enpbymantis higer
in atnhotersystan de aampaiticn e et Thewvwadit aorespaxs
toan actualized share of T C gvenby® (equatian 23). 2 0 nthe atherhand

warse not anly because .. red warkers are not paid an indamnity; but alko because they
makeR < 1. Ifthereware no ..ing asts, tenR “=1 ad the anly potential diz erence
betinean contracts wauld be thaiirnwace. I this aase an upwnard skpingwace pro. BEvwauld
notgeerally be aperectsubstitute Tora.. Istbest aontractwirth an uplrat e, as algued
byh keroFand Katz (1989).

PIfr=0; hen FEI=Wnin+ € i®) Wp+ % b Bgifr=+1then TE)=

Whin- 1 hatis if..ims are patient, they equalize the margral product of Bbar o the
agrace ast of Bbar: In the qopasite extrame e ..ms anly paraave the asst of the
presat Bbar-face vwhidh is alnays hodingaT C.

17



e is notnecsssarily equal tovE - T his abohes an ee ectan enpbymatt |
wagss of P C are hidherin a tno tiersystam than inasystan with anlyP Cs,
cEnis paribus, enplbymattwauld be bnerin a tho tiersystam.

L emma3. T he dic erence in empbyment ek in te tho systems ce
pencs an e bwel of te minimum wace.

P roof sae gppandix

Intutinvely the ampasition e ectis bwerthe higerthe minimum wage
is. Fon P rpaitian 1, the share of T C in the econany is aastant or
ay (paaithe) wnin ad thereioe inaessss of the minimum wage are not
ampasated by a reduction of T Cs. A tthe same timeg the direrae in
permanat antract wagss in the tno systams albo depads an te bel of
minimum Wagss. T he hiderthe minimum wage the hider the pemanait
wace in the o tiersystem.® T his, in tum, alko reduass enploymentin the
o tersystem.

Sq teaeectdf T C anempbymaitdgpencs auaally an the B.elomin
imum vwagss. T harelorg a tho tier systam doss not guarantee higer bebk
ofenplbymait Il ae pradsely the olloning prapasi ian can be Tomulatett

P ragpasian 3 T here edst anale w;, sudh et Torwpin > Wi, @n
pbymenrtis hider in te sysem wth anly permanentattriecs. || aeoer,
tere is a range ohales ofw i, nemely Wpin2 [Woism J orwid te
minimum Wage axrstrant conesponding O W, iniS sk in te sysem wh
anlyPC.

P roof sae gppadix

T heidaais thattorhich enaugh minimum wWagss, the fctthata tho tier
systeam hes ss pamanattwarkers is notaompersated by tharhiger Bbar
axst T he interestof tre resulitis that there is a range ahalles Tarwhidh
tew,in is hidh enaugh o make enploymatitin the tho tiersystem bner;
butitis notsohich b as tomake directly Ebarasts hiderin the thotier
system. Inded 1tis passibE o hae hiderenpbymeanttin the system wth
alyP Cs esen thaugh P Cs aresti llpad aboe the minimum wage aastraint
T hatis the ampaaitian e ectis noteliminated.

' anv theguesstianis Isitalnays the Gase thatasystan is aneguilibrium
vhen enpbymeantis higerin thatsysten? T he study ofthis gquestion gves
the Tdlloning prapasiiant
P rpasitian4 W hen te system wh anly P C is an equi ibrium, employ
mentis alnays hiderin sudh asystem. B utin e range oFminimum Wages,

3T his aomes fian the £ct that in the to tier system all cotracts start baing TC
wvhich are paid at the minimum wece

18



Wnin2 WM ); enpbymentds hiderin asysem wihanlyP C esen touch
atho tiersystem is te resulling equ lbrmum.

P roof sae gppadix

W hen..ms daeP Csitis becase T Cs are thoepasie By thesame
den the o tiersysten wauld ganerate bnerenploymattand the systam
writh anly P Cs (Whidh gaerates hidnerempbyma) is the anlly ecu ibrium.
T he medheniam behind is thatwhen the minimum wage is bwenaudh, ..ims
donottake into acoount that by utsing T Cs (and notP Cs directly) they hire
marg inaessing &, and therefare inaeesing e, so mudh that total enploy
mattums autto be bnerthen itwauld hae beenwith oy PCs .

232 BEredsof.. nngast inatnho tersystem

In the systen with aly P Cs, theepectof ..ing asts Wes dear-aut thrar
nan neutraler ectan thewvwage setting reduced enployment. ¢ iven the resulis
a anpbymentin atho tiersystem found in the stsecian 1tis interssting
aalze thea ects oF.. nngassts in the two iersystam. T hatis, are..Hng
asts neutralin atno tiersystam despite the ectthat the sigh ofemploymant
is anbiguos?

In the tho tiersystam, ...ring assts abo reduce enploymant; butitis im-
portait to distinguish tho e ects. Firist they reduce enpbymant just ke
in the system with anly P Cs because of thar pasitive e ect an pamanait
antractwagss. || ole that this e ectis verthan in the aothersystem since
the proportian of permana it enplbymeantis in gaeral bner. Seaod . F
ing axsts abo ply a ok Iin the detemination of e menal rake. The
higdertbe mitinaP C (duetote e ectof. nngasts), the bnerincative
ampatibe renenal rate R ©, nescs tobe® T his reducss the éboe enect
T hatis emplbymeantis kss reducad. T he question then is does iteliminate
itampktely?

P rpasitian 5 T he neutrality of ... nng ast anotle isstored wih te in
tradLction of. >ed & aontracts Torany imperfectly Texdble Emporary Wace.

P roof sae gppadix

T he inturtian is that the iIncantive pradblEm IMpasss a minimum propar
ton of pamanantenpbymattad that its asts an anly be conpasated
at the ease of bnarwags Tor tempaary wakers. B ut, as itis shonn
theare is no paitive tenpaary Wage that Gan undo the er ectof .. g asts.

32T his er ect aauld make irsiders holding a P C push for higher ...ring asts ad ..ims
agaptitsine itwaul albwvthem o o er bbner remenal rates orewentrans wth T C.
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T his mears that the introductian of T C may imply higaer enployment
despite the ot that it doss not remowe the ine¢ daxcy of .. nng asts am
pEtl. W hat hgpopas then when the nonneutrality er ect of .. iing asts
is reduced? T hatis what hgppas il is rieducd? In the systan with
aly P Cs anpbymaitinaessss. In the tho tier systam, enploymanit ako
inaeesss as Vel as the menal rate of T Cs. Sq the Bbarmarketis s s53
matied. T his el Wy the introductiaon of T Cs kegping P Cs undnanged
(thatis, bavng the na+nautral ee ects of .. iing asts undnanged) kecks O
asubstitution of T Cs TarP Cs withaut a necsssary inaeese of total anplby
ment T harefore the remowal of the nonnautrallty er ects ofF .. ring acsts is
an et adatpolcy W hether itwould haave mare impacter ectin ae systam
arthe other dgpands again in the bwel ofF minmum wagss thatt determine
the dir erance in anploymantin both systamns.

24 W el=xel ralySis

Fally rtis impartant o knowv it the equilibrium allocatian is aastrained
Pacto et daitarnot T he sogal plaermaximizes aggrecaie Welire

W=Lp(Vpt P+ Lr(Vr+ j7)+ N §L)Vy:

In steedy state the infons and auttons fran eedh gap are sudh that
maxamizing aggrecaie Welfare aatss agats is ecunalntas maxdmizing the
ejpected uti ity of a represantative individual that gets alll the resourass in
the econamy, thakis

LeWp ge)+ Ly(wr ge)+ Lp(m dwp)+ Lr( §wr);
vwhidh in wm equak
Lem ae)+ Lt(m je)= LM §e):

thatis total autputminus the sodal astofproduction (heerart; ¢).

T hus, theaantralplameris anly ancamedwith toalempbymant. T here
fae fran P rpasitan 4, the market autaome is notalhays et aait || ae
praasely the thotiersystam is notalnays sadally gotimal SqQ whatis the
sadally gotimal rerenal rate of T Cs?

T he soaal parermaxmizes enploy/mentin a tho tiersystem subjectto
tell SCsand the minimum wage castrant |l asower; the sodal alllocatiaon
must be pro. tebE fron the pmate pantohview thatis aggrecaie pro.ts
mustbe nan necative. SqQ the scaal plbamersohes
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M ax (m ie)E(a;R)

8 RawTt wp
R _R® (1)
R -1 () " #
i (r+ b a R ibK
Wp je+t i i iet ————— _0
skt e 1+r ! (1Ar)'1+r!+a T 1+r -0Ca)
%n]g@ﬂ)iWTLT@R)i WF’+1+ r EP@R)>0 (o))

Wt _Wnin(.5)
T he resoluitian ofthis pradblem keecs 1o the Olloning propasitiant

P rgposiian 6T here edsts avale w 5, sudh et orwnin > Woy, e
sagally gotimal renenal rae of . >ed &erm aattiack iskR = 1, werew 3,>
W ir

P roof sae gppadix

T hus fran the sadal pant of view there are gairs fron reduang the
sgmatation of the Bobar market because this inaeesss total enpbymatt
In partiaular; the tho tiersystam does notgenerate higherempbymataom:
pared to the systan with anly P Cs, the scaally qotimal eenal rake is brger
ten the pivate ae T heintutian is the Tollboaing FiMms do nottEake into
acoount thatvwhen they inareese the rate of remenal pamanattwags Wl
Bl Thus, they dase the minimum incantive aampatibke reaenal rate be
aee they tEe as gvan pamana it Wwagss.

3 Caxdisian
In this paper; | have aalyzed the inttoductian of . >ed tam aaTracss in
an econamy where ... ing assts rieduce anployment T he model hes shonn
thatthe dace of. >ed tam anradts is undarstandebke even in aacontextor
eC aaxywarss. T heidaais that the manal rate into pemanattantacts
hes an incantive 1ok, I additan, menal ratss ae bner the hider the
(necatie) er ectof.. g asts an enplbyment

Itis often stated that the argumat faorintrocduang . >&d tam anracts
is that this is “the price to pay to get Tull enpbyment’. B uthigerenpby
matatthe earse oFssgnatation of the Bbarmarketanly arises ifwages
are\ay tedbk. 0 therwise eanpbymeantis notnecsssarily hidertenina
system with anly pemanatt aatracts whi ke the Bboarmarketbeaomes seg
meanted. T he ideais that perfectwace T exbi ity would be required in ader
or..>a&d tam aotracss o eiminate the non neutrality er ectof .. ing asts.
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T his an epEN Wy the inraductian of . >ed term aatracts kegping
pamanat catracts undanged (thatis, aving the na-neutral er ects of
..ng asts undnanged) kecs 1 a substitution of . >ed tem Tor pemanait
antracts withaut a necsssary inaeese of tolal enploymantas itis sen in
sone Burgpean auntries.

I aeower; fram the sodal pantohvien marketssgnatiatian is o ke
H ider menal rates of . xed tem aotracts into pemeanatt aanrects ked
1 hideranpbymait bek. T his aalsis sugssts that, polldes an the
empbymant protectian lgshtion tadkiing the are Ebar aatracts éan be
mare e¢ dentin motivating the aeation ofFenpbymattand mae preasely,
the aeation ofpamanattenplbymait
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4 A ppaxdix
41 P roofFofprgpcsitianl

P roof | ..istaalyze el ad then = 2.

ZIn se 1, te .. doosss 1o pay the bnsstnwage that satis..es the
partidpation arstrant, thatiswr sudh thatV+ = V -U singecuatian (12),
in equi ibrum, this wage is gven by

_..Qib i vy |
Wr=ed rR(Vpru)+ v r-

Sgwr = wrQR;Vy;Vp):

(yTRWrR;))_ @1, @F7Q@wr _
TherefaleAdI d_R | -l oR + owr GR -
brasign STEEIEED < sgn (@i i+ Ge V)

The.ristelEmait (] ¢ j ; 1) Sons the direct e ect of the reenal rate
o) tEnpaary pro. s eaerty atractrmensd gves | p irsteed of ) 1. The
ssaod elamait shons the indirect er ect of the menal rate thraugh the
waee settingin T Cs. an inaeese in the ranenal rate implies an inareese of
te utiity ofFhodingaT C proparical 1o the ienitin permanattaotracts,
Ve iVu); vinidh allons 1o reedh the partidpation castrantwith a reductian
oftrevwae in T Cs (ad therelore inaesese pro. ) by the same amaunt

Itis passibe O renrte the aboe epressian in tams ofoal surpls, S,
ofamatchwith the aumrentwakeranaP CaranaT C, tatis, §= | i+ Vi
ori= fIRTg:

son(Griam)t Ve iVu))=sOn (S 1S+ Vr iVu): were

Se=m iet W+ dibS]ad
S=n et [+ @ EBRSe+ @ iBA FR)Vu+ E:

T he dir erance in suiplus anag the dir erataontracts depads audally
an the menal rake and on e Bt tat T C an anly be used axxe an the
sanewater. Ifte menal rateis 1, ten T Cs ad P Cs garerate the sane
toEalsupls. T hardie eranceis justin the distribution ofthis surpls anag
amentworker and enpbyer: Seaodly the fectthak T Cs can anly be used
axxe an the same warker implies a dange of utiity (fron hadingaT C o
becoming unemplbyed) Torauentworkers haddinga T C whenever they are
notrenened. T herefore

sOn (S i S)=son[@ ibA iR)Vr iVy)]ad

23



sgn(Geriim)t VpiVu))=son[ i bA iR)VT iVu)l:
T he fctthat.. im dnposes the wage sudh thattV = Vy, implies that
IiTRwrR)) _ 0

oR )

T harefore the ..M is indic el tamang any incaaiive conpatibeR .

\ otethatfronm thewwholkeecoany pantohiewthe thotypes ofantracts
abo grerake the same suipls because when aT Cis notraened the..im
starts anewaewth actherwater. T he intution Torthis is simpke there
is anly ane e of jdb in the econany and warkers are all hanageneas.
¢ Hoally the diceratt antiacts just determine a dic erant distribution of
surpbs anagwarkers and enpbyers.

Zin e 2, tevaep rTCsis . xad exapasly ad thereis ally a
directggect of the repenal rate an EEmpaayy pro.ts. T hatis

son ST = stnCeitn:

snGeii7)=sOnr fwe i )< lisin@wr -we:
Sq the..mMm dxaosss the minmal menal rate incative aampatibke. B

sgn

42 P roofof Brnma?2
Prook : = system with alyP Cs is an equiibrium io:

1 p(s) o 1 TWninR 5 p(is)): 29
=2 twotersystam is an equlibrium o

L TWninR % 1 pleR)) - | p(ep): @0
Cadtian 2§ issatis.ed it Whin . W' () Wmin . M : ~
Candition (27) is satis.ed it Woin - ©F (O Wrin - ml'%“ O

Wmin =M .1

43 P roofFofprgpcsitian 2

P roof . Aon Bnma?2: foreery \abe ofw i, the equiibrium is de.ned
as Dlons.
Zfw,in< M ; the thotersystam is an equ ibrium.
ZHfw,in= M ; ay ofthe thosystams an be an egulibrium.
ZHfw,in> M ; thesystan with anly P Cs is an equilibrium. B
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44 P roofof Bmma3
P roof : Empbymantin eadh systam is gvan, respectively.

aN e @l [br @ibR7 .
b+ a "~ b+ alb+t L iR

Lp=

From ecyation (10, a7 @ 1O+ DK@+ _ I

=
From equation (24), &%= 1(1-+x . \where

1
X~ Ji ¥ —ad P Ji@ §wer)H

) [Wninie)A+ N+ @ ibRKIA i )
r):
T he dir erence in enploymentin the tho systams is gven by
sgn(Lp i €)= spn@” ja®b+ (1 i bR °D; wharee“= e"W,iy:
h i
HfWhin= Whin=) LpiEW:,) =0, were
yo o K are rIKA i@ R+ KM m @+ rY + I3+ e+ r)+ Kb)
min-— @+ 3+ MK+ ] ’
whereM = b+ (1 § bR “:
Sq
Zfwnin> Whys Lp> E:
2i-fvvmin< Wn -LP< E.

mire

45 P roofofP rapasitan 3

P yoof. :

2Haonl enma3 ifwnin> W=D Lp> E:

=T odakifthe minimum wage aastrantis bindingin the system with
anly pemanentaoradts, WS § W 3, Nesck 1o be aloulated.

SONEUE FWE,)= SEN(M §WE,) =
m@+ NI gm @+ rYKM — §KM IQA § )
iKMm@+ryY §IKr §I@3+e@+ )+ Kb

sgn[J@+ Kr § ) i Kr @ i )+ )=

sgn [IKr( i A iM )=

spn[IKr@ § DA ibA iRD]> 0:

Sineev, jwh > 0 tenorw,in2 Wosm), Lp> E andwy;, Ot
binding in the system with allyPCs. B

sgn
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4.6 P roofofP rgpasitian 4

2RHan prpaeitian 2, the system with P Cs anly is an equilibrium if
Wmin> M -A0m Bnma3 emplbymattin is this systam is higerifw i >
Wh i Fom propasiian3 m > wih, T his implies thatwhaneverthe system
with P Cs anly is an equi ibrium, enploymentis alnays higerin thatsystam.
2Han propasiian 2, the tho tiersystan is an equlibnum fw gjp< m =
AFon Brma 3 ifwgin 2 Whism ) enplomattis bner in this systam.
T herelare itis this same range ofw i, Torvnidn the tsnotier systam is an
eoul ibrium despite the et thatemploymantin the o tiersystam is boner
and the minimum wage aastiant is not binding in the system with anly
PCs.H

4.7 P roofFofP rgpasian 5

Prook : Theeaeds ofF (the nanneutral..ingasst F = (C ) ahanplby
matin the t\o tiersystem are gvan by 4

_ e, _\OR" N T 2
2sgn(@—F)— sgn a(l .b)@—F+ (b+ (1 § bR D)@F whare

_ e i,
SNCE)= SN [H0O §Wowd Gin e+ (@ § E=0)]:
Faralltre Gssswhere e tho tiersystam isanecuilibium, m §w > 0 :
Aam P ipasitian 1 itis passibEtowne w,in= ¢ 1 (@ i be=g+ A; where

A> (linece2 @dA -0 incsel). Thaeke L] < 0 InGee?.

oF
Thus % < 0;incee2. Thatis Torallw,ininGee2, ..nng asts reduce

anplyment

48 P roofofP ropaatian 6

T he..istadarcaaditias ofthe sodal pbrerprdobn ae
@ e)@E a ¢ ib)K+

t .1 0.2 1.3

16)
; A “0OR l1+r+a 1l+7r
MR T, e 0Ly L P
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A !
e L @EbRK @+

(Z)a_(m ie)ai,sz.e ttr @+ r+ ay
) eE QL+ _0Lp e
t @m l@aWTl@a(Wp+1+r) =0

@Owp:i,3i.:Lp=0

a

@wr .51 T

2Caodtas @) ad @ imply tatater 3= ,, = 5= 00, 3> 0;

0> 0;ad, s> 0:T he..risteaseimplies acotradicion (from (2), R wauld

benecatine). T harelore these mullipliars are pasitive imping thatcthe three
aastrants assodated are binding

i.Lr=20

_ _ ® oo _ aN [b+ (@ §bR].
=Emphymentis tengvenby. € aSRiwn, = aSlb+ (1L i bRT

whare

@SR W) = Jit% :
Jiﬁ?]+5(r+M)(Li®)3 i
fWnin . W=D B aSLws, i€ aSR%5wh, 0, where this
minimum Wage arstrantis rnthrdrgmtesystenwﬁm&pelmarmt
antrects, thatis A I

IKr §7)@ iM )+ IK Mrbl §@)+ reri(ilM'b)(l iR° ib)
" W= @+ DA N )3+ Kb+ 6r)] '
whare

M = b+ (Qd §bR":

SQ vwenwpin2 WM ] thesadally e¢ dattrenenal rate of. >ed term
atratsisl:

2Han P rpasittan 3

1 oswE. = IKr( § )@ iM)

iin™ 0+ D@+ KM A+ ]

T

Wm|n< Wmll1 m.

SqQ vhen the marketsoltian is notgotimal the soaally e dentrernenal
rate of .>edterm attracts is 1 -l
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" Nofiring costs
S~ T Non-neutral firing costs
L L > Lp
p(C>0) pc=0) N= Lp

Fguael: Il arketeouibrium with noneutral ..ing asts
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