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Abstract
This paper examines the role of employment protection when rms
learn over time about the value of the match. When parties can commit to future wages, equilibrium contracts stipulates positive severance payments as an instrument to induce eﬃcient layoﬀ decisions
and there is no room for public intervention. When only short-term
contracts are feasible, ex-post bargaining over wages leads to excessive
dismissals, and therefore the market provides insucient employment
protection. In this case, a Pigouvian tax/subsidy scheme will correct
the ineﬃciency by enhancing emploment protection.
JEL Classication numbers: J41, J65.
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Introduction

In the case of non-disciplinary dismissals, employers typically compensate
displaced employees. This is often due to the existence of employment
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protection legislation (EPL), which usually species mandated severance
payments together with other administrative rules.1 Nevertheless, it is by
no means rare to nd employment protection clauses as part of private
contracts. For instance, they appear in labor markets not covered by common labor regulations (like managers). Moreover, in collective bargaining
agreements severance payments are often set over and above mandatory
levels.2
The pervasiveness of employment protection policies both in public regulations and in private contracts poses two related questions. First, what is
the role that these clauses play in labor contracts? Second, why do authorities intervene? The literature has provided several answers to the rst question (which will be discussed below). Regarding the second question, one
possible answer is that mandated severance payments are rent-extraction
devices supported by insider workers in an attempt to increase their bargaining power vis-a-vis rms and outside workers. (See, for instance, Saint
Paul, 1996.) An alternative view is that the level of employment protection
provided by the market might be insuﬃciently low, i.e., the laissez  f aire
equilibrium may be characterized by excessive layoﬀs, a market failure that
needs to be amended by public intervention. To sustain this second view,
however, we need to explain why workers and rms are unable to agree privately on the right amount of employment protection. After all, severance
payments can easily be included in private contracts.
In this paper we provide both a theory of the role of severance payments in labor contracts and an explanation of why privately contracted
employment protection may be insuﬃcient. The basic hypothesis on which
this theory relies is that employers learn over time about the value of their
matches with workers. Jobs and workers are heterogeneous, and very often it is diﬃcult to know a priori which is the most suitable worker for
a particular job: how she will get along with her co-workers, manage to
adapt to certain routines, etc. The rm learns the value of the match after
experiencing this match for some time. Ex-post asymmetry of information
between the worker and the rm implies that contracts are necessarily incomplete; in particular, future wages can not be a function of the realization
1

Those administrative rules in some cases imply a non-pecuniary transfer (like advance
notice) and in other cases involve a cost for the pair worker-rm (like litigation costs). See
OCDE Outlook (1999).
2
Booth (1987), Pencavel (1991), and Lorences et al. (1995) report evidence of extrastatutory redundancy payments in UK, US, and Spain, respectively.

2

of the match value. Thus, an eﬃcient long-run contract must leave the rm
the right to terminate the relationship and induce the rm to take eﬃcient
layoﬀ decisions. Because of the gains from experimentation, the value of
young workers is higher than that of the average old worker. Indeed, in the
former case if the match turns out to be of low value the worker can still
be reallocated, whereas if the match turns out to be of high value there is
still a future to enjoy the success of the experiment. Competitive pressures
imply that the value of experimentation is transferred to the worker. On
the other hand, capital market imperfections imply that workers have a
preference for smooth labor income proles. As a result their wages with
their current employers will tend to be higher than outside. Hence, contracts should stipulate a positive severance payment in order to induce the
rm to take eﬃcient layoﬀ decisions. 3 This is how simple long-run contracts
can guarantee the right amount of employment protection making public
intervention redundant.
Unfortunately, the ability to commit to future wages may be very limited in many contexts. In the real world explicit contracts rarely stipulate
wages beyond a two or three years horizon. 4 When parties cannot commit
to future wages, the rm and the worker will ex-post need to bargain under asymmetric information. Workers will act strategically and force wages
above their outside option level, and as a result the rate of separations
will be ineﬃciently high. Voluntary severance payments cannot guarantee
eﬃciency, since they enhance the workers bargaining position, which translates into higher future wages and more dismissals. Thus, the laissez f aire
equilibrium is characterized by insuﬃcient employment protection (separations occur too frequently and displaced workers experience a welfare loss),
making room for public intervention. However, in this context the optimal
3

Burguet, Caminal, and Matutes (2002) studied the optimal contracting arrangements
in a model where rms learn about the workers quality. The aim of that paper was to
analyze the eﬀect of the information structure on the optimal combination of diﬀerent
types of switching costs (layoﬀ costs versus penalties on quits). In contrast, the goal of
the current paper is to understand the eﬀect of the contract length on the eﬃciency of
layoﬀs and the role of public intervention. Although the two models diﬀer substantially,
they share the insight that, under some circumstances, a positive severance payment may
be needed to guarantee ex-post eﬃciency.
4
At best, rms may try to use alternative commitment devices, like promotion systems
or wage setting rules, based on reputation (implicit contracts). Whenever rms can develop these instruments then the outcome may be similar to the case of long-run explicit
contracts In other circumstances, rms might not be able to develop a reputation.
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form of intervention diﬀers from standard public employment protection
policies. Mandatory severance payments cannot improve eﬃciency, since
they have the same eﬀect on future dismissals as the privately agreed ones.
Instead, a tax-subsidy scheme can restore full eﬃciency. The reason is that
a tax on layoﬀs reduces rms ring incentives because it has a smaller eﬀect
on wages than a severance payment. Thus, we need the direct intervention
of a third party and not only a regulation of private relations.5
The rest of the paper is organized as follows. The next section briey
discusses the related literature. Section 3 presents the model. Section 4
considers the case where long-run contracts are feasible and shows that
there is no room for public intervention in that case. Section 5 considers
the alternative case where only short-run contracts are feasible. Equilibrium is characterized by excessive layoﬀs, but eﬃciency can be restored
by a tax/subsidy scheme and not by mandated severance payments. Finally, Section 6 contains some concluding remarks. Some formal proofs and
extensions are contained in the Appendix.
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Discussion of the literature

The literature on employment protection addresses too related but separate
issues. First, under what circumstances employers and workers will agree
on including severance payments in their private contracts. Second, what
are the eﬀects of the standard EPL. In this paper we deal with both issues;
we rst identify an alternative set of circumstances that determine the use
of severance payments in private contracts, and second we oﬀer an eﬃciency
justication for public intervention.
Let us discuss rst the literature on severance payments and optimal
contracting. The old literature on implicit contracts under asymmetric information (particularly, Grossman and Hart, 1981; Kahn, 1985, and Arnott
et al., 1988) argues that severance payments may be part of an optimal
risk sharing agreement under various circumstances. Eﬃciency requires
that employment adjusts to shocks to the rms revenue function, and if
5

The asymmetry of information on the realization of the match value is crucial, since
it causes ineﬃcient separations. Nagypál (2002) studies a model where both the rm and
the worker learn over time about the quality of the match and bargain eﬃciently about
wages (eﬃcient separations). A tax on layoﬀs reduces productivity and welfare, since it
distorts separation decisions.

4

labor is indivisible this involves layoﬀs. Since workers are risk averse, labor
contracts attempt to smooth their income across states of nature. Hence,
laid-oﬀ workers must be compensated for the diﬀerence between the inside
and the outside wages. However, severance payment may have either sign
depending on various assumptions on workers outside opportunities. More
recently, Pissarides (2001) and Bertola (2002) propose dynamic models of
the labor market in which risk averse workers can not buy insurance against
idiosyncratic, labor income risk. They show that a severance payment (as
well as advance notice) improves risk sharing. Alvarez and Veracierto (2001)
also consider the role of severance payments as a risk sharing device in a
calibrated general equilibrium model. However, the welfare gains from severance payments are mostly due to the reduction in search costs.
Saint Paul (1995) and Fella (2000) present eﬃciency wage models with
rm-specic shocks, and show that a positive severance payment helps implementing more eﬃcient levels of employment. The market response to the
shirking problem is to create a gap between the value of employment and
the value of unemployment for the worker (the main incentive mechanism
is the threat of being red). In the absence of severance payments rms
take ineﬃcient layoﬀ decisions when hit by a negative shock, since they
do not internalize the loss of utility for the worker. A positive severance
payment works as a commitment to more eﬃcient employment decisions
in downturns. A key assumption is that disciplinary dismissals and those
caused by shocks can be perfectly distinguished. In the real world disciplinary dismissals are declared unfair with a certain probability. Thus, severance payments may distort incentives, raise wages, and reduce employment
(Galdón-Sanchez and Güell, 2003).
It has also been suggested that contracts involving switching costs improve incentives to acquire rm-specic skills. In a classical paper, Hashimoto
(1981) shows how the optimal response to that problem is a sequence of
wages that increase with tenure, which imposes a penalty on quits. Also,
Booth and Chatterji (1989) present a model of relation-specic investment
where severance payments are part of the equilibrium contract. However,
such a contract involves an extreme form of bonding (the rst period wage
is negative).6
In all these models rms and workers would like to include severance
payments in their contracts. If they are allowed to do that then no pub6

See also Chiang (1991).

5

lic intervention is required (the market can provide the right amount of
employment protection). However, some of these papers, like Fella (2000),
Alvarez and Veracierto (2001), Pissarides (2001), and Bertola (2002), simply assume that private agents cannot include severance payments in their
private contracts. As a result, mandatory severance payments increase welfare. In fact, we do observe in the real world severance payments in private
contracts and collective bargaining agreements. So, these are models that
explain the demand for employment protection clauses, rather than the role
of public intervention. In our model private contracts involve severance
payments and achieve eﬃciency whenever long-run contracts are feasible.
In contrast to implicit contract theories, our model does not focus on risk
sharing (it assumes universal risk neutrality). The friction we emphasize is
the private information of the value of experimentation (coupled with wage
smoothing, or at least non-decreasing wages).7
The literature on EPL has focused either on the eﬀect of exogenous
severance payments or the eﬀect of a layoﬀ tax.8 . Since the early contributions of Lazear (1990) and Bentolila and Bertola (1990) the literature
has identied a variety of channels through which EPL aﬀect employment
and wages (See Ljungqvist (2001) for an interesting comparison of various
frameworks.) The eﬀect on job market ows and employment duration
seems more robust, with ring costs being associated with lower ows in
and out of unemployment and longer unemployment spells.
In the absence of relevant market failures EPL can only reduce welfare. Positive eﬀects of EPL on welfare are reported in those cases in which
the optimal contract should include severance payments but such a possibility is ruled out a priori. There may be good reasons why parties do
not include employment protection provisions in private contracts and collective bargaining agreements, or why they are insuﬃcient (they do not
avoid ineﬃcient separations). However, these reasons may also aﬀect the
optimal design of public intervention. Our model illustrates such a possibility: severance payments would be part of private contracts if long-run
7

In contrast to Booth and Chatterji (1989), we show that the presence of costly rmspecic investment is redundant. In fact, the crucial assumptions in Booth and Chatterji
are the uncertainty on the workers opportunity cost and the inability to use quitting
fees. These two assumptions may reinforce the use of severance payments in our model,
provided the wage smoothing motive is not too strong.
8
See Garibaldi and Violante (2002) for a comparison of the results obtained under these
two approaches in a search model with wage rigidities.
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commitment is possible (achieving eﬃcient separations), but in the absence
of commitment to future wages, equilibrium is characterized by excessive
layoﬀs. Nevertheless, mandatory severance payments are counterproductive, and instead a Pigouvian tax/subsidy scheme is required to restore
eﬃciency.

3

The model

The purpose of this paper is to study private and public employment protection in a parsimonious model that emphasizes rmslearning about match
quality. Thus, the model abstracts from all other interesting aspects of the
labor market, including mobility costs, market power, demand shocks, and
labor market institutions other than EPL. We consider a partial equilibrium model with innitely-lived rms and overlapping generations of workers who live for two periods. The size (mass) of generations is constant over
time, and denoted by N , and the mass of rms is assumed to be 1.9
Firms in each period produce output out of labor, and according to the
production function Yt = f (Lt ),where f is a twice diﬀerentiable function,
with f  > 0, f  < 0, and Lt is the total mass of labor employed, measured in
eﬃciency units, in period t. Firms take prices parametrically in both output
(whose price is normalized to one) and labor markets. They maximize the
expected present value of prots, using a discount factor .
Worker i is able to supply qij eﬃciency units of labor to rm j . All qij
are realizations of independent and identically distributed random variables
distributed over the interval [0, 2] according to the density function h(qij ).
The value of the match, qij , is constant over time. The independence assumption allows us to dispose of the subscripts ij when we analyze decisions
concerning a single pair rm-worker. The cumulative distribution function
is denoted by H (q ). For economy of notation, we assume E (q ) = 1. Let
(q )
 (q ) be the inverse of the hazard rate, i.e.,  (q ) = 1hH
. We assume
(q )

that  (q ) < 0, which is a standard assumption in the literature on optimal contracting under asymmetric information and implies that h is not
too negative. The realization of q is only observed by the incumbent rm
9

Thus, throughout we will assume that rms are small in their eﬀect on the market,
and also that rms hire a large amount of workers, so that the realized eﬃciency units
hired coincide ex-post with the expected number of eﬃciency units with probability 1.
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after employing the worker for one period. Ex-post eﬃciency requires that
a young worker is retained if and only if q  1.
The quality of the match is only observed by the rm after one period
of employment. Thus, the rm can experiment with young workers and
dismiss those who did not perform satisfactorily. In contrast, in the real
world diﬀerent jobs may share similar characteristics, which would imply
that the workers performance could be correlated across rms. For the sake
of simplicity, we assume independent performances, although we discuss the
role of such an assumption in the next section.
We focus on stationary equilibria. Hence, the only reference to the time
dimension that matters refers to the workers age. Thus, a subscript 1 will
refer to young workers (rst period of their life) and a subscript 2 will refer
to old workers (second period of their life).
Workers have identical preferences. The utility of a representative worker
is given by:
Uti = u (c1) + u (c2 )

(1)

with u > 0, u < 0, and ct denotes the expected value of consumption in
period t. Thus, the concave utility function u() captures the consumption
smoothing motive, which will play some role in the model in combination
with (a small amount of) capital market imperfections. However, in order
to emphasize the diﬀerences of the current model with respect to the implicit contract theory we assume that workers are risk neutral. In other
words, workers wish to smooth their consumption across periods but not
necessarily across states of nature.
Implicit in this utility function is the assumption that workers supply
their endowment inelastically. Finally, we assume that workers hold zero
nancial wealth at the beginning of their lifetimes.
Capital markets are not perfect. Let us denote the discount factor
associated with workers lending and borrowing as  and , respectively.
We assume that <  <  . In other words, workers face a lower lending
rate and a higher borrowing rate than rms. 10
10

Very often intertemporal models of the labor market assume that workers are excluded
from nancial markets ( = 0,  = ∞). See Bertola (2002) for a recent example. In our
case we simply require a small interest rate diﬀerential in order to break the multiplicity
of optimal contracts, as discussed below.
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Finally, we assume that markets are perfectly competitive and there are
no costs of reallocating workers.

4

Long-run contracts

In this section we assume that the only restrictions on contracting possibilities are given by the information structure. In contrast, in the remaining
sections we will consider the case that only short-run contracts are possible, i.e., young workers and rms will not be able to commit themselves to
future wages.

4.1

Market eﬃciency and severance payments

Contracts with old workers stipulate a wage, w , for the only remaining
period of activity of such workers. In contrast, in this section, contracts
with young workers stipulate a sequence of wages (w1, w2 ).11 We also allow
the contract to include a severance pay, s, to be paid in case of a layoﬀ.
Workers are allowed to quit at the end of the rst period and quitting
penalties are ruled out for the usual reasons. An old worker can obtain a
wage w in the market, and therefore she will not quit her current job if
w2  w  .
At the end of the rst period rms learn the realization of q and decide
to retain the worker only if it is protable to do so, i.e., retention will occur
if and only if qw  w2  s. The left hand side of the inequality is the rms
surplus from employing the worker, where the realized eﬃciency units are
valued at the replacement cost: the market price. The right hand side is
the net revenue in case of laying the worker oﬀ: the severance pay. Thus,
ex-post a worker is laid oﬀ if and only if q < q c , where q c is given by:
w2  s
(2)
.
w
On the other hand, in equilibrium rms must be indiﬀerent between hiring
young and old workers. This arbitrage condition can be written as:
qc 

11

Since the realization of q is the rms private information, wages cannot be a function
of q . The same information structure implies that the separation decision must be taken
by the rm.
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w =

w1 +  {H (q c ) s + [1  H (q c )] w2}

.
1 +  qc qdH (q )

(3)

The left hand side is the wage of old workers per eﬃciency unit. The
numerator of the right hand side is the expected present value of payments
to a young worker and the denominator is the expected present value of
the eﬃciency units to be supplied by a young worker.
One fundamental element of our model is the existence and management of experimentation. Firms experiment with young workers and, when
the outcome of the experiment is not satisfactory, workers are dismissed
and reallocated. This means that, measured in eﬃciency units, the supply
of labor that is expected from a young worker is larger than 1 per period.
Notice that workers appropriate the returns of this experimentation. Indeed, according to equation 3 rms pay w for each eﬃciency unit that the
worker will provide in expected terms.
The optimal long-run contract is the solution to the optimization problem that consists of choosing (w1 , w2, s) in order to maximize 1, subject to
3 and subject to the optimal private choice of savings.
Proposition 1 The optimal contract involves full wage smoothing and efcient layoﬀs, i.e., w1 = w2 , q c = 1. Moreover, laid-oﬀ workers receive a
positive severance pay, s > 0.
The proof can be found in the appendix.12 These results are easy to
interpret. The value of an eﬃciency unit of labor is w , which is the wage
old workers are oﬀered. Competition implies that young workers are oﬀered
contracts that remunerate their expected supply of labor at this rate. Thus,
young workers receive the expected value of experimentation rents, which
evaluated in second period terms equals [1  H (q c )] [E (q |q  q c )  1] w .
given imperfections in capital markets, workers strictly prefer contracts
with smooth labor income, which implies that expected second period labor
income, H (q c) (w + s)+[1  H (q c )] w2, is above w . If s = 0, then w2 > w ,
which implies ineﬃcient layoﬀ decisions (equation 2). Therefore, eﬃcient
separations require a positive severance payment. In fact, the severance
12

Notice that ex-post eﬃciency implies that the equilibrium contract is renegotiationproof.
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payment is equal to the per period expected gains from experimentation:
s=

 1
[E (q |q  1)  1] w .
(1 +  ) 2

A consequence of eﬃciency and equation (2) is the following result.
Remark 1: The optimal contract provides full insurance (in spite of universal risk neutrality) in the sense that the workers second period income
is constant across states of nature: w + s = w2 .
In this model, ex-post eﬃciency and insurance go hand in hand. This
demonstrates that the role of severance payments in this model is completely orthogonal to the risk sharing motive in implicit contract theory.
Workers consumption smoothing is attained in this model through the
most eﬃcient channel, which is the contract with the employer. If capital
market were perfect, this is not the only way to attained the same goal.




Remark 2 : Under perfect capital markets  =  =  the contract
characterized in Proposition 1 is still optimal. However, it is not the only
one. In particular, there is a contract with zero severance payments and a
decreasing wage sequence that is also optimal. If <  = , there are also
multiple solutions but in all of them s > 0.
See Appendix. Notice that the result in Proposition 1 does not hinge
on ruling out bonding (increasing wage sequences). Contracts with positive
severance payments are strictly better than contracts with zero severance
payments if workers dislike decreasing wages. In other words, it is suﬃcient
that workers face a small transaction cost when lending.
Some authors argue13 that severance payments can not be included in
private contracts because of enforceability problems or for other reasons. In
our context, if severance payments are forbidden then under the equilibrium
contract there are excessive layoﬀs and the wage sequence is increasing:
Remark 3 : Under the constraint that s = 0, the equilibrium contract
is characterized by w1 < w2, q c > 1.
We can now close the analysis of the model. Since w is the price of one
eﬃciency unit of labor, the demand for labor is the result of static prot
maximization and is characterized by the familiar condition:
13

See, for instance, Bertola (2002) and Pissarides (2001).
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f  Ld = w .

(4)

In a stationary equilibrium it must be the case that:
Ld = N + [1  H (q c )] N E (q |q  q c ) + Lo .
The right hand side is the sum of three terms. The rst is the eﬃciency
units of labor supplied by young workers (each one supplies on average one
unit). A proportion 1  H (q c) of the young workers hired last period will be
retained, and each one supplies E (q |q  q c ) units of labor in expectation.
Thus, the second term are the units supplied by retained old workers. Firms
also hire Lo workers from the market for old workers. In a stationary
equilibrium the representative rm sets Lo = H (q c ) L; that is, the number
of old workers hired must be those young workers laid oﬀ in the previous
period. Therefore, we have:


N 1+


qc


c

qdH (q ) + H (q ) = Ld .

(5)

Finally, combining 4 and 5 we have that w is a non monotonic function of
q c , decreasing if q c < 1 and increasing otherwise (w reaches a minimum at
q c = 1).
This closes the model. Summarizing, under long-run commitment the
market delivers full eﬃciency, both ex-ante (full employment of young workers) and ex-post (the reallocation of workers is also eﬃcient). Moreover,
workers enjoy the right temporal prole of consumption. As a result, there
is no room for eﬃciency-motivated public intervention.

4.2

A few remarks on robustness

The model we have just discussed is a very stylized one. We next comment
on how some of the assumption can be relaxed without major consequences.
First, the assumption that workers live for two periods is convenient but
by no means essential.
Remark 4: All the main insights of Proposition 1 extend very easily to
the case of workers who live for T periods, T  2, and there is uncertainty
about the timing of the realization of q . In such a case, severance payments
increase with seniority and are always positive.
12

See Appendix. The value of a worker increases with the number of
remaining periods of her active life. Since the value of experimentation
is transferred to the worker, the utility of a new employment decreases
with age. As a result the eﬃcient cut-oﬀ point, q c , decreases over time.
A contract can still achieve both allocation eﬃciency and wage smoothing
(as well as full insurance), by stipulating a sequence of severance payments
that increases over time.
Second, we have assumed that only the rm learns the quality of the
match and that workers outside opportunities are certain. If we relax
either of these features, and we do not expand contracting possibilities (in
particular, if we do not allow penalties on quits) then it is not possible to
achieve eﬃcient separations. However, the qualitative characteristics of the
equilibrium contract remain roughly unchanged, even under perfect capital
markets.14 In order to illustrate this point in the appendix we analyze
the case where the outside wage that a particular worker can obtain after
separation is w , and  is random. We show that in this case, the optimal
contract involves a positive severance payment:15
Remark 5 : Under perfect capital markets and uncertainty on the outside wage that a particular individual can get in the second period the
optimal contract involves s > 0.
Finally, we could also consider the case that q s are positively correlated
across rms, in which case lay-oﬀs convey a stigma for the worker. It turns
out that it is important whether contracts are or are not observable to outside rms. If they are observable then laid-oﬀ workers experience a utility
loss (See Burguet, Caminal and Matutes, 2002), but the other features of
the optimal contract remain unchanged. If contracts are unobservable then
separations are excessively infrequent (q c < 1) which reinforces the role of
severance payments.16
14

The case of imperfect capital markets is slightly more complicated analytically, since
in that case there is a trade-oﬀ between ex-post eﬃciency and consumption smoothing.
15
This shows that the main result in Booth and Chatterji (1989) is driven by the uncertainty on the workers outside opportunity cost and not by the sharing of rm specic
human capital investment.
16
On the other hand, if rms can compete for retained workers then second period wages
must be very high in order to discourage quits, which would tend to raise q c above one.
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5

Contracting under limited commitment power

In the real world explicit contracts typically exclude wages beyond a relatively short horizon (two or three years at most). However, rms may
be able to develop various alternative commitment devices, like wage setting rules or promotion systems, based essentially on reputation. In this
section we consider the extreme case that parties can not ex-ante commit
to future wages. If contracts for young workers can not include w2 then
at the beginning of the second period parties are in a bargaining situation
(under asymmetric information). In particular, this bargaining is about
how to share the possible diﬀerence between the productivity of the worker
at the rm and the expected productivity elsewhere (qw  w).17 Diﬀerent bargaining procedures result in diﬀerent outcomes. Next we analyze
an extreme, simple one, where the worker (the uninformed party) makes
a take-it-or-leave-it oﬀer to the rm (the informed party). Later in this
section, we will discuss alternative procedures. The important point at
this moment is that the results we are about to present are generic in a
qualitative sense.

5.1

A simple bargaining model

Thus, assume that rm and worker can contract on (w1 , s), i.e., the wage
for the current period and the severance payment that would apply at the
end of it in case of separation. 18 At the end of the rst period, after the
rm learns the realization of q, the worker proposes the rm a take-it-orleave-it second period wage, w2 . If the rm does not accept it, then the
worker leaves the job after collecting the severance payment, s. The rms
acceptance rule is the usual one: accept if and only if q  q c , where q c
is given by equation 2. Taking this decision rule into account, the worker
chooses w2 in order to maximize the expected second period consumption,
17

Thus, our model has nothing to do with the existence of market power in the labor
market, which is typically associated to unions and the structure of collective bargaining.
Union-rm bargaining tends to create a gap between the marginal product of labor and
the workers reservation wage. As a result, severance payments may also help to improve
the eﬃciency of employment decisions. See Booth (1995).
18
Under bargaining there is no distinction between quits and layoﬀs: separations occur
when parties do not reach an agreement.
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c2 = H (q c ) (s + w ) + [1  H (q c )] w2.

(6)

The rst order condition of this maximization problem characterizes the
equilibrium value of q c, and can be written as
q c   (q c ) = 1.

(7)

Since  (q c ) > 0, the cutoﬀ point is above the eﬃcient level (excessive
layoﬀs), and is independent of w and s. The reason is that workers will
attempt to obtain from the rm a wage over and above their reservation
value (w + s). And this implies that q c > 1.
Let us now turn to the beginning of the relationship, when rms and
young workers sign contracts (w1, s). Since the market is Walrasian there is
full employment. However, workers are ineﬃciently allocated ex-post, and
hence the gains from experimentation are lower than in the case of complete
contracts. Thus, an equilibrium is a vector of values for (q c , Ld , w ), an
expected bargained wage w2 , and a contract (w1 , s) that satisfy equations
2, 3, 4, 5, and 7 together with the consumption smoothing condition:
u(w1 ) = u (H (q c ) (s + w ) + [1  H (q c )] w2) .

(8)

This equilibrium satises the following proposition.
Proposition 2 If contracts can only stipulate (w1, s) then separations occur with an ineﬃciently high probability, q c > 1, and as a result employment
(in eﬃciency units) and output are lower than in the case of long-run contracts.
When workers bargain with rms they take as their fall back option
whatever they obtain if these negotiations break: w + s. Workers have
incentives to set a wage, w2 , above their fall back option. From equation 2
this implies that separations are ineﬃcient (too frequent) and, as a result,
experimentation rents are lower.
The non contractibility of w2 aﬀects the equilibrium value of s through
diﬀerent channels. On the one hand, for a given w , under short-run contracts s is lower than under long-run contracts. The reason is that s is both
an instrument for transferring experimentation rents to the worker (part
of her compensation package) and also the fall back option in the second
period bargaining. Under short-run contracts experimentation rents are
15

lower which calls for a reduction in the workers compensation. Also, consumption smoothing requires a moderate w2, which can only be obtained
by reducing the workers fall back option (lower s). On the other hand, less
eﬃcient separations induce lower supply of labor in eﬃciency units, which
raises the short term wage, w , upwards which pushes the total compensation of a young worker (higher s). Obviously, if the demand for labor is
suﬃciently elastic the rst eﬀect dominates and the level of s is lower under
short-run contracts.
Here we are assuming that the worker enjoys all the bargaining power in
the negotiation (except the one represented by the information advantage
of the rm). Notice, however, that a suﬃcient condition for the ineﬃciency
that drives the results is that the worker appropriates some of the surplus
when this negotiation is successful, i.e., that w2 > w + s.19 Also, notice
that a higher s raises the reservation value for the worker and reduces the
reservation value for the rm by the same amount, while leaving unaﬀected
the surplus over which the parties bargain. Thus, w2 increases with s on a
one to one basis, and hence s cannot aﬀect q c.20
With long run contracts, workers and rms agree on strictly positive
severance payments. Indeed, in the absence of severance payments, and
if the contract implemented the eﬃcient allocation, q c = 1, second period
wages w2 would be equal to w . That would mean that the rents from
experimentation would not be translated into workers consumption when
old. This would go against consumption smoothing, and therefore could
not be an equilibrium outcome. With only short run contracts the situation is diﬀerent. Now, retained workers obtain a wage above w even in
the absence of severance payments, and then their second period expected
revenue already include rents from experimentation. In fact, equilibrium
may call for negative severance payments.
Remark 6: If we restrict severance payments to be non negative then,
for some distribution functions of q, such a restriction is binding and hence
in equilibrium we have that s = 0 .
19

This is independent of the bargaining procedure, and is a corollary of the famous
theorem by Myerson and Satterthwaite (1983). See below.
20
This is so because we are assuming that the rms layoﬀ cost is a pure transfer. If
severance payments involve transaction costs (for instance, costs of litigation), then higher
s would result in lower q c . In this case, the main insight of this paper is still valid but the
argument becomes more complicated.
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See the Appendix. In these cases, consumption smoothing cannot be
attained by adjusting the pattern of wages, w1 < w2 . Thus, workers would
have to rely to borrowing in the less eﬃcient capital market, if they want
to atten their consumption pattern.
Finally, if severance payments are not contractible (s = 0), then if our
previous equilibrium implied positive severance payments, workers will have
to resort to saving, w1 > w2, if they still want to atten their consumption
pattern.
Remark 7: If workers borrow or save through the capital market, either because severance payments are non contractible or because the non
negativity constraint is binding, separations would still occur too often.

5.2

Discussion: alternative bargaining models

As we mentioned above, the extreme model of ex-post bargaining that we
have just analyzed is not the only possible. For instance, we may consider
the polar case, where it is the rm that, after learning the value of q ,
makes a take-it-or-leave-it, second-period wage oﬀer to the worker, w2 . If
the worker does not accept then she quits and takes the severance payment,
s. In this case, the rm can retain the worker by matching what she can
get with alternative employers, w + s . The rm indeed prefers to make
this oﬀer to the worker instead of ring her and, for instance, hiring old
workers, if the realization of q is such that qw + s  w2 = w + s. Thus,
the ring decision is eﬃcient: the rm will re the worker if q < q c = 1,
and will retain the worker otherwise.
Given this anticipated outcome, rms and workers will contract a wage
and a severance payment, (w1 , s), equal to the ones stipulated in the long
run equilibrium contract of the previous section. Therefore, ex-ante commitment power is redundant if the ex-post market power is monopolized
by the rm. Short run contracts provide the right amount of employment
protection in this case.
This extreme case is, however, special, as we have argued above. What
makes it special is the fact that ex-post all the surplus is captured by the
rm. Myerson and Satterthwaite (1983) have proved that under two-sided
private information, whenever it is not common knowledge that the gains
from trade are positive, and without payments from or to third parties,
bargaining results in too little trade with positive probability no matter
17

what bargaining mechanism is used. Here we are considering a problem
of one-sided private information, and then Myerson-Satterthwaites result
does not immediately apply. A simple perturbation that made the worker
have some private information (for instance, about outside opportunities)
would restore this result. Moreover, and more importantly for our model,
it is a simple exercise to show that, without the need of any perturbation,
the result is still true whenever the mechanism used is such that ex-post
the informed party (the rm) does not get all the surplus with probability
one. That is, whenever bargaining takes place in any fashion other than the
extreme one that we have just discussed. In any other case, the outcome
of bargaining is too much ring, and then severance payments are too low
relative to w2 as to provide the right amount of employment protection.
Notice that we are always assuming that bargaining takes place between
the rm and a single worker and that there is no friction other than the
ex-post asymmetry of information. Thus, the ineﬃciency comes only from
asymmetric information, and is completely unrelated to other common frictions like search costs or union power.

5.3

Optimal public intervention under limited commitment power

The previous subsections have shown that, in the absence of commitment to
long-run wages, layoﬀs are excessively frequent (there is too little employment protection). This opens the question of whether public intervention
can enhance welfare. The origin of the ineﬃciency is in the inability of
parties to set the future terms of trade, therefore having to resort to bargaining when their information will be asymmetric. Ineﬃciencies will then
be unavoidable if they cannot make payments or receive them from third
parties. This is where a public authority can make a diﬀerence by means
of a Pigouvian tax/subsidy scheme.
Consider a combination of a tax on layoﬀs,  , and a subsidy to employment,  . We require that the scheme balances the budget. The rms ring
decision should now consider the extra cost that the tax represents. Then,
the rm will lay the worker oﬀ if and only if q < q c , where
w 2  (  + s)
(9)
w
The workers ex-post problem is not aﬀected, although the worker takes
qc =
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now into account this new layoﬀ decision rule. Thus, substituting this rule
into the rst order condition for the optimal oﬀer, w2 , we have:

(10)
w
Notice that, since we are assuming that the inverse of the hazard rate,
 (q c ), is a monotonically decreasing function, then for given w , q c is decreasing in  . The arbitrage condition 3 becomes:
q c   ( q c) = 1 

w =

w1   +  {H (q c ) (s +  ) + [1  H (q c)] w2 }

1 +  qc qdH (q )

(11)

Finally, the balanced budget condition is  = H (q c) .
Suppose that  is such that q c = 1, for the value of w that prevailed
under long run contracts (Section 4). Anticipating this wage, and given this
tax, rms and workers anticipate that indeed q c = 1. The next proposition
shows that consumption smoothing will be achieved with short-term contracts, and then both productive eﬃciency and the expected consumption
for the worker will mimic those obtained with long-term contracts.
Proposition 3 Under one-period contracts, and if the worker sets the second period wage, then there exists a tax/subsidy scheme that implements
the rst best, i.e. eliminates ineﬃcient layoﬀs, without distorting workers
intertemporal allocation of consumption, and hence increases welfare.
See Appendix. The result in Proposition 3 assumes no constraint on
the sign of s. If negative severance payments are not allowed (and such a
constraint is binding), and in equilibrium w1 < w2 , a tax/subsidy scheme
can still restore ex-post eﬃciency, but makes it more costly for workers to
smooth their consumption. Thus,
Remark 8: If s  0 is binding and workers borrow in equilibrium without intervention, then the proposed tax/subsidy scheme can not implement
the rst best, but a suﬃciently small tax/subsidy still improves welfare.21
21

There is still a third possibility, which is that s = 0, but workers do not borrow in
equilibrium. That is, workers would like to borrow through the rm, but are not willing
to borrow at the more expensive capital market. In this case, even a small tax rate has
rst order eﬀects both on eﬃciency and consumption smoothing, and then the net welfare
eﬀect of this intervention has an ambiguous sign.
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See Appendix.22 A tax raises w2 (the worker faces a lower probability
of being laid oﬀ for a given wage), and a subsidy raises w1 . Consumption
smoothing then calls for a lower s. If this is not possible then there is a
trade-oﬀ between productive eﬃciency and consumption smoothing. If the
tax is such that q c = 1 then the expected consumption in the second period
is too high and consumption in the rst period is too low. However, if
workers are smoothing their consumption (imperfectly) by borrowing in
the capital market, a small tax/subsidy will have a second order eﬀect on
consumption smoothing and a rst order eﬀect on eﬃciency. That explains
the unambiguous remark above.23
In most European countries the typical instrument for employment protection consists of mandating a minimum level of severance payments. However,
Remark 9: In the model of this section mandatory severance payments
cannot improve welfare.
In the absence of transaction costs, a binding, minimum level of severance payments cannot aﬀect rms layoﬀ decisions and hence can only
make things worse, i.e., raise second period wage at the cost of a lower
rst period wage (distort the workers consumption prole). This results
in lower utility for the worker, with no eﬀect on the level of employment
(measured in eﬃciency units).24

6

Concluding remarks

When the quality of the matches between workers and their employers is
uncertain and is only revealed through experience, labor contracts have to
address the problem of how to share the resulting experimentation rents.
This is the issue analyzed in this paper, under the assumption that the
22

If negative values of s are not feasible, and such a constraint is binding, then in the
optimal policy the worker must pay some share of the tax on separations. This may look
implausible.. In order to analyze this issue rigorously we need to model explicitly the
reasons behind restricting to non-negative severance payments.
23
Again, more eﬃciency does not need to translate into a higher wage bill. If workers welfare is the goal, this labor market intervention may need a complementary, more
standard redistributive public intervention.
24
In fact, if we assumed an elastic supply of labor, this lower utility of workers would
translate into lower level on employment.

20

employer has an advantage in observing the quality of the match, but competes with other rms to attract new workers. In this context, contracts
should pursue possibly conicting goals. One of these goals is to provide the
right incentives for workersreallo cation (dismissals). The second one is to
provide an adequate labor income prole, when workers have a preference
for consumption smoothing and capital markets are less than perfect. We
have shown how these two goals are made compatible by long run contracts
that stipulate positive severance payments.
When long run contracts are not feasible, however, and future wages
cannot be committed to, the two goals are not compatible any longer. Then,
the ensuing need for bargaining under incomplete information will result in
excessive dismissals (too little employment protection). Equilibrium contracts may still include positive severance payments, but nevertheless labor
relations will break too often.
This ineﬃciency result is due to a friction, information asymmetry,
which does not cause any non-pecuniary externality. Therefore, a public
intervention that limits itself to restrict the set of feasible contracts cannot
improve eﬃciency. Thus, mandatory severance payments, which simply
puts a oor to the terms of contracts that employers and employees can
sign, are not remedies for this ineﬃciency.
Yet, a more active public policy may do the job. The ex-post allocation ineﬃciency in which the two parties are locked in as a consequence
of bargaining under asymmetric information may be corrected only by the
intervention of a third party. In our case, a form that this intervention may
take is the introduction of taxes on dismissals, coupled with subsidies to
new hires.
Thus, our paper can also contribute to the debate on the desirability
of experience rated unemployment insurance. 25 In the US the rms contribution to the unemployment insurance fund depends on the number of
workers who claimed unemployment benets after being laid oﬀ by the rm.
Thus, such an scheme works as a tax on layoﬀs. According to our theory,
experience rated unemployment insurance is a superior device to discourage
layoﬀs than the standard European EPL.
25

Fuest and Huber (2003) and Fath and Fuest (2002) provide diﬀerent arguments in favor
and against experience rated unemployment insurance and review the existing literature.

21
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Appendix

8.1

Proof of Proposition 1

Given (w1 , w2, s) a young workers chooses the optimal level of savings, b, in
order to maximize:
U = u (c1) + u {H (q c ) c2 + [1  H (q c )] c2}
where:
c1 = w 1  b
c2 = w  + s +

c2 = w 2 +
23

b


b


where  =  if b < 0, and  =  if b > 0. From the rst order condition,
 0 (c2 stands for expected second period consumption):
if b =
 
u ( c2 )


u  ( c1 ) =

(12)

The optimal contract consists of choosing (w1, w2 , s) in order to maxi 0, then by the envelop theorem and if
mize 1 subject to 3. Suppose b =

we denote by U the workers utility under optimal saving, the rst order
conditions are (using 12):




∂U 

= u (c2) [1  H (q c )] 1 
∂w2





∂U 

= u (c2 ) H (q c ) 1 
∂s


+

h ( q c) 
(w + s  w 2 ) = 0
w

h (q c ) 

(w + s  w 2 ) = 0
w

(13)

(14)

Notice that 1   = 0. Hence, these two rst order conditions can not
hold simultaneously.. It must be the case that under the optimal contract
b = 0. In this case the optimal contract consists of choosing (w1 , w2, s) in
order to maximize:
U = u (w1) + u {H (q c) (w + s) + [1  H (q c )] w2}
subject to 3. From the rst order condition, we obtain that w1 = w2 =
w + s, which implies that q c = 1 (Ex-post eﬃciency).
Finally, using w1 = w2 = w + s in 3, it is immediate to check that s > 0.

8.2

Proof of Remark 2

If  =  =  then the rst order conditions 13 and 14 hold and both
imply that w2 = w + s, but no further restriction is placed on the optimal
contract. As a result there are continuum of solutions. Using 3, it can be
checked that these solutions include w1 = w2, s > 0, and w1 > w2, s = 0.

8.3

Proof of Remark 4

Let us proof Remark 4 for the case T = 3. The same method extends to
any value of T.
24

Suppose that q is revealed at the end of any period with probability
, 0 <  < 1. If q is revealed at the end of t = 2, then as in the text
the ex-post eﬃcient separation rule at the beginning of t = 3 is q3c = 1.
Under ex-post eﬃciency, the expected present value of eﬃciency units that
a worker delivers if she takes a new job at the beginning of t = 2 is given
by:

Q2  1 +  +  [E (q |q  1)  1]
2
Notice that Q2 > 1 + . The optimal separation rule at the beginning
of t = 2 if q has been revealed is:
q2c =

Q2
1+

Hence, q2c > 1. Under ex-post eﬃciency, the expected present value of
eﬃciency units that a worker delivers if she takes a new job at the beginning
of t = 1 is given by:
Q1  1 + Q2 +  (1 +  )  [1  H (q2c )] [E (q |q  q2c )  q2c ]
Notice that Q1 > 1+ + 2 . As in Proposition 1 equilibrium contracts can
achieve both ex-post eﬃciency and wage smoothing (and full insurance).
Let us denote by wn the (constant) wage in a contract for n remaining
periods, n = 1, 2, 3. Thus, a three-periods contract species (w3 , s2, s3 ) ,
where st is the severance payment that the worker obtains in case of being
laid oﬀ at the beginning of period t, = 2, 3. In order to implement ex-post
eﬃciency it must be the case that:
q3c

q2c =

w3  s3
=
=1
w1
w3
s2

w1 (1 +  ) w1

In equilibrium rms must be indiﬀerent between hiring workers in their
third period of their lives and those in their rst period. Such arbitrage
condition can be written as:

25

w1 =

(1 +  +  2 ) w3
Q1

Let us rst show that s3 > s2. From the cutoﬀ points, we have that:
s3  s2
Q1
= Q2 

w1
1 +  + 2
Using the denitions of Q1 and Q2 and manipulating:
sg {s3  s2} = sg {[E (q |q  1)  1]  [E (q |q  q2c )  q2c ]}
Thus, the sign of {s3  s2} is positive if  (x) < 1, where
 (x )  E (q | q  x )
Let us check the later condition:
 (x) =

 (x) =

 (x )  x
>0
 (x )

[ (x)  1]  (x)   (x) [ (x)  x]
>0
 (x)2

Thus, the function  (x) is convex because the inverse of the likelihood
ratio has been assumed to be negative. As a result,  (x) will attain its
maximum at x = 2. Applying lHopital s rule:
lim  (x) =

x→2

1
2



Therefore,  (x) < 1. Next, let us show that s2 > 0. From the equation
associated with the implementation of the optimal q2c , we have that:
s2
Q1
Q2

=

2
(1 +  ) w1
1++
1+
Notice that Q1 is higher than in the case learning takes place only at
the end of the rst period in a new job and that the separation rule in case
of learning is q c = 1. Hence,
Q1
 (1 +  ) 

Q2
> 1+
[E (q |q  1)  1] > 1+
[E (q |q  1)  1] =
2
2
1++
2 (1 +  +  )
2 (1 +  )
1+
26

8.4

Proof of Remark 5

Assume that  =  =  and that each individual worker in the second
period will have access to a wage equal to w , where  is distributed over
1  , 1 +  according to G () , E () = 1. Ex-post eﬃciency requires to
retain the worker if and only if q  . The rm res the worker if and only
if q < q c, where:
qc =

w2 

s
G(c )
.
w

The worker quits if and only if  > c , where c =
The arbitrage condition can be written as:
w





1 + G ( )

.





c

w2
w

qc

qdH (q ) = w1 + G (c ) [1  H (q c )] w2 + H (q c) s

Since capital markets are perfect the worker only cares about the expected present value of their income:


U = w1+G ( ) [1  H (q )] w2 +H (q ) (s + w )+ [1  H (q )]
c

c

c



c



c

w dG ()

Using the arbitrage condition we can rewrite the workers utility:
U =w




c

1 + G ( )


qc





qdH (q ) + H (q ) w +  [1  H (q )]
c

c




c

w dG ( )

From the rst order conditions fully characterizes (c , q c ) from where
(w2, s) can be recovered:
 c = E (q | q  q c )

(15)


c

c

G ( ) q +

c

dG () = 1

Condition 15 is satised if only if c > q c , which implies that s > 0.
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8.5

Proof of Remark 6

Equations 2, 3 and 8 determine (w1 , s, w2) for given values of (w , q c).
Manipulating these equations it can be shown that s < 0 if and only if
 (q c ) < 0, where  (q c ) is given by:
 (q c )  1 + 


qc

qdH (q )  H (q c )  (1 +  ) [1  H (q c )] q c

In the case that q is uniformily distributed, then according to equation
7, we have that q c = 34 , and  =  58 .

8.6

Proof of Remark 7

To be completed

8.7

Proof of Proposition 3

Let w be the spot market wage in the long-run contract equilibrium of the
previous section. Also, for such value of the spot market wage, let  solve
10 for q c = 1. That is,  = w  (1). For such a tax rate and if agents
expect w to be the spot market wage, then they will agree on a contract
(w1, s) such that w1 = w1 and s = s  2 , where w1 and s are the long run
equilibrium values of the rst period wage and the severance payment of
the previous section. We can check that given w ,  , and s, the optimal
take-it-or-leave-it oﬀer for the worker is w2 = w2 + 2 , where again w2 refers
to the long-run equilibrium value of w2. The response of the rm is to retain
the worker if q  1. Finally, expecting this decision and this spot market
wage, (s, w1) solves the arbitrage condition of the rm and the maximization
of the workers utility with no savings and consumption smoothing. This
solution implies the same expected consumption per period as the long run
equilibrium contract. QED.

8.8

Proof of Remark 8

To be completed
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