A Service of

[ ) [ J
(] [ )
J ﬂ Leibniz-Informationszentrum
° Wirtschaft
o Leibniz Information Centre
h for Economics

Make Your Publications Visible.

Ljungqvist, Lars

Working Paper

How Do Layoff Costs Affect Employment?

[ZA Discussion Papers, No. 403

Provided in Cooperation with:
IZA - Institute of Labor Economics

Suggested Citation: Ljungquist, Lars (2001) : How Do Layoff Costs Affect Employment?, IZA Discussion
Papers, No. 403, Institute for the Study of Labor (IZA), Bonn

This Version is available at:
https://hdl.handle.net/10419/21263

Standard-Nutzungsbedingungen:

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

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

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

WWW.ECONSTOR.EU

Terms of use:

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

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

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

Mitglied der

Leibniz-Gemeinschaft ;


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/21263
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

IZA DP No. 403

How Do Layoff Costs Affect Employment?

Lars Ljungqvist

DISCUSSION PAPER SERIES

November 2001




How Do Layoff Costs Affect Employment?

Lars Ljungqvist
Stockholm School of Economics, CEPR and IZA, Bonn

Discussion Paper No. 403
November 2001

IZA

P.O. Box 7240
D-53072 Bonn
Germany

Tel.: +49-228-3894-0
Fax: +49-228-3894-210
Email: iza@iza.org

This Discussion Paper is issued within the framework of 1ZA’s research area Mobility and
Flexibility of Labor Markets. Any opinions expressed here are those of the author(s) and not
those of the institute. Research disseminated by IZA may include views on policy, but the
institute itself takes no institutional policy positions.

The Institute for the Study of Labor (IZA) in Bonn is a local and virtual international research
center and a place of communication between science, politics and business. IZA is an
independent, nonprofit limited liability company (Gesellschaft mit beschrankter Haftung)
supported by the Deutsche Post AG. The center is associated with the University of Bonn
and offers a stimulating research environment through its research networks, research
support, and visitors and doctoral programs. |ZA engages in (i) original and internationally
competitive research in all fields of labor economics, (ii) development of policy concepts, and
(iii) dissemination of research results and concepts to the interested public. The current
research program deals with (1) mobility and flexibility of Ilabor markets, (2)
internationalization of labor markets and European integration, (3) the welfare state and labor
markets, (4) labor markets in transition, (5) the future of work, (6) project evaluation and (7)
general labor economics.

IZA Discussion Papers often represent preliminary work and are circulated to encourage
discussion. Citation of such a paper should account for its provisional character.



IZA Discussion Paper No. 403
November 2001

ABSTRACT
How Do Layoff Costs Affect Employment?”
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1. Introduction and Summary

A common concern is that labor market rigidities such as layoff costs are responsible
for high European unemployment (see e.g. OECD (1994a)). As documented by Emerson
(1988) and Lazear (1990), layoff costs are particularly burdensome in Europe. This paper
explores a few general equilibrium models to see what kind of relationship there is between
layoff costs and an economy’s level of employment. The analysis focuses solely on layoff
costs in isolation from other European labor market policies that might also influence
unemployment rates such as minimum wages and generous unemployment compensation.

As pointed out by Lazear (1990), any mandated severance pay can be offset by an
efficient labor contract and hence, there would be no real effects. The literature on layoff
costs and employment have therefore focused on layoff costs that are not pure transfers
between firms and workers but rather some form of resource costs or taxes paid to the
government. It has been shown that such layoff costs do have real but ambiguous employ-
ment effects in partial equilibrium analyses (see Bentolila and Bertola (1990), and Bertola
(1990)). These costs reduce both firms’ hiring rates and firing rates. The cyclical impli-
cations are therefore fairly clear; layoff costs increase employment in troughs and reduce
employment in peaks. But it is unclear what the effects are on the average employment
level. Bentolila and Bertola find in their model that layoff costs actually increase average
employment since the fact that they prevent layoffs dominates the effect from lower hiring.
The question is whether or not this result is born out in a general equilibrium.

Early general equilibrium analyses by Burda (1992), Hopenhayn and Rogerson (1993),
and Saint-Paul (1995) conclude that layoff costs affect employment negatively. They reach
the same result but in quite different models of employment determination. However,
later general equilibrium models by Alvarez and Veracierto (1998), and Mortensen and Pis-
sarides (1999) display positive employment effects of layoff costs. Our paper integrates and
explains these disparate results by studying bare-bones models in three dominant frame-
works of employment determination; a search model, a matching model and a model with
employment lotteries. We conclude that there is a strong presumption why employment
implications of layoff costs should be either positive or negative in a particular framework.

There is a fundamental economic force at work in each framework which interacts with an



essential feature of that class of models. This insight is obscured in the literature because
of all the extra features and complications that are added to the models. Though, earlier
general-equilibrium analyses of layoff costs do illustrate our finding that the employment
implications in a framework are robust and invariant to different specifications of the rest
of the model.

To shed light on Hopenhayn and Rogerson’s (1993) conclusion that layoff costs signifi-
cantly reduce equilibrium employment, we abstract from the elaborate firm size dynamics
of their model and focus on employment lotteries as the sole important feature of their
analysis. Since the private economy perceives layoff costs as equivalent to a less productive
technology, these costs induce households to choose a lower probability of working in the
lotteries over employment. This substitution between number of employed and unemployed
can operate smoothly since the complete-market equilibrium has aggregate consumption
sharing that insures individual workers against unemployment. Thus, in models with em-
ployment lotteries, negative employment implications of layoff costs are explained by the
substitution effect in response to a lower private return to work. In contrast, a standard
search model where agents are left to fend for themselves tends to produce the opposite
result, 1.e., employment increases with higher layoff costs. The explanation is that layoff
costs slow down the reallocation of labor, and thereby reduce the rate of frictional unem-
ployment. This effect of labor being “locked into” their current employment drives the
lower unemployment rate in Alvarez and Veracierto’s (1998) analysis of layoff costs. Their
auxiliary assumptions on capital accumulation, risk aversion and incomplete markets are
not essential for the employment outcome (but do matter for the welfare implications).

In the case of the matching model, the effects of layoff costs depend upon the specific
assumption on how these costs affect the bargaining game between firms and workers.
When using Saint-Paul’s (1995) assumption that layoff costs increase workers’ relative
share of the match surplus, the model reproduces his result that layoff costs increase
the unemployment rate. The reason is that the equilibrium condition that firms finance
vacancy costs and layoff costs with retained earnings from the matches becomes difficult
to satisfy when higher layoff costs erode the fraction of match surpluses going to firms.

An increase in the equilibrium unemployment rate accomplishes two things; the expected
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time and cost for firms to fill vacancies are reduced, and workers’ bargaining position is
weakened because of longer average unemployment spells. In contrast, if layoff costs do not
alter the relative split of the match surplus between firms and workers, the employment
effect tends to be the same as in the search model where higher layoff costs reduce the
rate of unemployment. Once again, the dominating effect is that layoff costs diminish the
value of reallocating labor so that job tenures lengthen and unemployment falls.

The last explanation applies also to Mortensen and Pissarides’ (1999) matching model
with a two-tier wage system such that layoff costs do not affect the relative split of the
match surplus when firms bargain with not yet hired workers, while these costs do increase
the relative surplus share of hired workers in consecutive renegotiations. We demonstrate
that their specification is formally equivalent to our second assumption that the relative
split of the match surplus is unaffected throughout the employment relationship. The only
difference between the two formulations is that the wage profile in the Mortensen and
Pissarides’ setting is tantamount to new workers posting a bond equal to their share of
any future layoff tax.

A prerequisite for layoff costs to reduce unemployment in the search model and the
matching with a constant relative split of the match surplus is that the production tech-
nology allows for an endogenous lengthening of job tenures. Burda’s (1992) finding that
layoff costs unambiguously increase unemployment in a matching model follows from his
assumption of an exogenous rate of job destruction. We use such counterexamples with
extreme parameterizations to further shed light on the workings of the different models.

The next section describes the production technology and the government’s policy of
imposing a layoff tax for each job that is destroyed. These assumptions are maintained
throughout the paper, and they capture the essential features of the general equilibrium
analyses of layoff costs in the literature. Section 3 presents our three different models of
employment determination, which are bare-bones versions of the models in the literature
in order to highlight their central mechanisms in the most transparent way. Numerical
simulations and robustness tests are utilized in Section 4 to study the employment effects
of layoff taxes, and Section 5 explains the economic forces at work. After a discussion of

welfare implications in Section 6, we offer some concluding comments in the final section.



2. Technology and Government Policy

A very simple technology will be useful to bring out the employment implications of
layoff costs in different models. An agent is either unemployed in period ¢, ny = 0, or
full-time employed, ny = 1.1 The productivity of a new job is equal to p°, and the future
productivity level follows a Markov process given by the distribution function G(p,p') =
Prob(pi+1 < p'|pt = p) which is decreasing in p. The job disappears when there is no
worker assigned to the job. The productivity level is observed at the beginning of a period
before the decision whether or not to retain the job is made.

The government imposes a tax 7 > 0 for each job that is destroyed. The tax revenues,
denoted T per capita, are handed back lump-sum to the agents. By abstracting from
distortionary transfer policies and other kind of taxes, we can isolate the employment
effects due to layoff costs. These assumptions on government policy and technology capture

the essential features of the general equilibrium analyses of layoff costs in the literature.

3. Alternative Models of Employment Determination

We consider three alternative models of employment determination; a search model, a
matching model and a model with employment lotteries. We study stationary equilibria
when each model is populated by a continuum of infinitely lived workers of measure one.

First, in the spirit of McCall (1970), we will assume that workers must search for new
jobs. Unemployed workers choose an optimal search intensity, which will influence the
average length of unemployment spells. Taking the search costs into account, employed
workers will in turn have to decide on an optimal reservation productivity. For realizations
of the productivity level greater than or equal to the reservation productivity, they remain
on the job, and otherwise they leave to search for another job.

Second, we will examine a matching model along the lines of Diamond (1982), Mortensen
(1982) and Pissarides (1985). The number of vacancies and unemployed workers enter as

arguments in a matching function to determine the number of successful matches in any

I The assumption of only full-time jobs is innocuous in the search model and the matching model, but
it 1s a key element in the model with employment lotteries.



given period. The surplus associated with a match is split between the worker and the
firm through Nash bargaining. We will explore the implications of two different bargain-
ing assumptions: a) the worker’s relative share of the match surplus stays constant when
varying the layoff cost, b) the worker’s relative share increases with the layoff cost. In an
equilibrium, the number of vacancies is such that the expected discounted profit associated
with posting a vacancy is zero.

Third, we will follow the approach taken in Hopenhayn and Rogerson’s (1993) analysis
of layoff costs, in which variations in the employment level is driven by optimal changes
in employment lotteries. In their framework, workers and jobs can be matched without
any frictions. But the restriction that all jobs must be full-time is binding and, thus, it
is welfare enhancing to introduce employment lotteries as in Hansen (1985) and Rogerson
(1988). In each period, agents are assumed to choose a probability of working instead of
the number of hours to work. A lottery then determines which agents actually work. The
choice of probabilities and the outcome of the lottery are assumed to be public information,
so that insurance markets are fully operational for the idiosyncratic risk associated with the

lottery. Firms create new jobs as long as the expected discounted profits are nonnegative.

3.1 Search model

An unemployed worker chooses a search intensity s > 0 at a disutility of v(s) which
is increasing in s. With probability 7 (s), the unemployed worker finds a new job at the
beginning of next period. We assume that 7(s) € [0,1], and that it is increasing in s. The

agents are assumed to be risk neutral with preferences given by
By Y B {Ct — Asng — (se)| (1)
=0

where Ej is the expectation operator conditional upon information at time 0 and 5 € (0,1)

is a discount factor. The agent’s consumption and employment in period t are denoted

¢t > 0 and ny € {0,1}, respectively. An agent suffers disutility A; > 0 when working.
Under the assumption of risk neutrality, each worker can be treated as self-employed

and liable for any layoff tax. Let V(p) be the value of the optimization problem for an
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employed worker with productivity p at the beginning of a period. The value associated

with being unemployed is V,,. Bellman’s equations can then be written as follows.

Vip) = Wofﬁ?a}ioff{p — A+ T + ﬂ/V(p’)dG(p,p’), Va —T}, (2)
Vi = max{—y(s) + T + 8|(1=7(s)) Va + 7(s)V(p")] }- (3)

Associated with the solution of equations (2) and (3) will be two numbers (3, p) giving
an optimal search intensity of an unemployed worker and a reservation productivity of an
employed worker.

Given this formulation with self-employed workers and no other assets in the economy,
the expected life-time utility of an employed worker with productivity p is given by V(p),

and the welfare of an unemployed worker is equal to V.2

3.2 Matching model

The preference specification for the matching model is the same as for the search model

except that we drop the disutility of searching,
EO Zﬂt {Ct — Amnt} . (4)
=0

The cost of posting a vacancy is k per period. The number of successful matches is given
by a linearly homogeneous matching function M(u,v), where u and v are the measures of

unemployed workers and vacancies, respectively.

2 The aggregate implications of the model would be the same, if we instead let financial intermediaries
offer the following insurance contracts to job finders under the assumption of full commitment. A contract
indexed by (p, w) specifies that the intermediary receives the output of the job and pays w to the worker
as long as the productivity is equal to or greater than p. When the productivity falls below p, the
contract expires with the intermediary liable for the layoff tax. In a competitive equilibrium with free
entry of intermediaries, there will be a unique contract (p, w) traded where p is the same as the reservation
productivity under self-employment, and @ is such that the expected present value of an intermediary’s
profits is zero. That is, both job finders and intermediaries will be indifferent to entering into the contract;
job finders attain the same expected utility as under self-employment and intermediaries just break even.
The equilibrium contract is sustainable since the intermediary and the worker will never mutually agree
to renegotiate a signed contract. Not surprisingly, introducing insurance contracts in an economy with
risk-neutral agents cannot essentially change things.



Let Z(p) be the match surplus associated with a productivity level p, i.e., the expected
discounted value of the match in excess of the worker’s outside option Z,. For a given Z,,

the Bellman’s equation can be written as®

Z(p) + Zu = max {p — Am + ﬂ/[Z(p’) + Z,] dG(p.p') , Zu — T}- (5)

work, layoff

Associated with the solution of equation (5) is a number p giving a reservation productivity
of a match.
A standard approach in the matching literature is to assume that the match surplus
is split between the worker and the firm through Nash bargaining. Let F(p) and W(p)
denote the firm’s and the worker’s expected discounted value in a match with productivity
level p, where W(p) includes the worker’s continuation value Z,. That is, the following
identity holds
Z(p) = F(p) + W(p) — Zu. (6)

The firm’s and the worker’s shares of the match surplus are then set so as to maximize
a Nash product. Here we will explore the implications of two alternative specifications of

the Nash product:
6 —
(W(p) = Z.) F(p)' (7.a)

(W(p)— 2) (Fp)+ 1)~ (7.b)

Specification (7.a) leads to the usual result that the worker receives a fraction ¢ of the

match surplus, while the firm gets the remaining fraction (1 — 6);
Wip) — Zu = 6Z(p) and F(p) = (1-6)Z(p). (8.a)

The alternative specification (7.b) adopts the assumption of Saint-Paul (1995) that the
layoff cost changes the firm’s threat point from 0 to —7, and thereby increases the worker’s

relative share of the match surplus. Solving for the sharing rules yields:

Wi(p)—Z, = (5<Z(p) + T) and F(p) = (1-0)Z(p) —oT. (8.b)

3 Note that the expression does not include any earnings of the worker which are independent of the
match such as the lump-sum transfer from the government, T'; and any asset earnings.



Mortensen and Pissarides (1999) propose still another bargaining specification where
(7.a) is the Nash product when a worker and a firm meet for the first time, while the Nash
product in (7.b) characterizes all their consecutive renegotiations. The idea is that the
firm will not incur any layoff tax if the firm and worker do not agree upon a wage in the
first encounter because there is never an employment relationship. In contrast, the firm’s
threat point is weakened in future negotiations with an already employed worker since the
firm would then have to pay a layoff tax if the match is broken up. Except for the wage
profile, the appendix demonstrates that this alternative specification is equivalent to just
assuming (7.a) for all periods. The intuition is that the modified wage profile under the
Mortensen and Pissarides’ assumption is tantamount to a new hire posting a bond equal
to his share of the future layoff tax. It is therefore sufficient to here focus on the first two
bargaining specifications.

The worker’s continuation value outside of the match, Z,, is the expected discounted
value of an unemployed worker, which in turn depends on the bargaining game between
workers and firms. The two alternative expressions for Z, associated with Nash product

(7.a) and (7.b), respectively, are

Z, = B [Wézw) + Zu], (9.2)
Z, = B [@5 (Z(p°) + 7] + Zu]. (9.b)

The expressions capture the two possible outcomes in the next period; the unemployed
worker either finds a job or continues to look for one. The remaining equilibrium condition
that firms post vacancies until the expected profits are driven down to zero can be expressed
as follows for Nash products (7.a) and (7.b), respectively,

M(u,v)

v

p

M(u,v)

v

(1-6)Z(p°) = &, (10.a)

3 (1—=06)Z(p°) — 61| = kK. (10.b)

In order to do welfare calculations in the matching model, we need to compute profit

flows from firms. In a stationary equilibrium, let H(p) be the fraction of all filled jobs
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with a productivity less than or equal to p. Since p is the reservation productivity, we
have H(p) = 0. A job with productivity p generates a current profit of p — w(p) where
w(p) is the wage rate determined in the described Nash bargaining. The profit can then

be deduced from the equilibrium function for the firm’s share of the match surplus,

p— w(p) = ﬂ/ Y dG(p.y). (11)

Among all jobs with a current productivity of p, there will be a fraction G(p, p) that shuts
down next period with a layoff tax of 7 per destroyed job. The firm is solely liable for the
layoff tax under Nash product (7.b) but it only pays a share 1 — ¢ under Nash product
(7.a). Firms posting vacancies generate a profit of —x per vacancy and period. In all, the
aggregate profits from firms in any given period are as follows for Nash products (7.a) and

(7.b), respectively,
= (1) [ o~ wlp) ~ (L= 0rGlpp)] dHp) — xo, (12.0)

= (1-u) [ o~ wlp) ~ 7Gpp)] dH(p) ~ o, (12.0)

where (1 — u) and v are the equilibrium measures of filled jobs and vacancies.

A stationary equilibrium is consistent with any arbitrary distribution of firm ownership
among the workers. The asset value of each firm is such that its expected gross rate
of return is equal to 1/3, and the economy’s aggregate assets generate the same but
deterministic rate of return. Let us here assume that all workers own identical shares
of the economy’s total assets. The expected life-time utility of an employed worker with

productivity p is then given by
II+7T

1-38"7

where the lump-sum transfer from the government, 7', is just equal to the per capita value

W(p) +

of all paid layoff taxes. By replacing W(p) by Z,, the expression shows the welfare of an

unemployed worker.
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3.3 Model with employment lotteries

The linear preferences in the two previous models do not leave any room for welfare-
improving employment lotteries. We therefore introduce curvature on the consumption

term. As in Hopenhayn and Rogerson (1993), we postulate the following preferences

Ey iﬁt {U(Ct) — v(ne)|,

where v(0) = 0 and v(1) = A;. All agents are identical and have access to markets to
insure against the idiosyncratic risk associated with employment lotteries. This implies

that the economy behaves as though there were a representative agent with preferences

defined by
E Y 8 {u(ct) — AN, (13)
=0

where N, is the fraction of agents who are working in period t.

Firms and workers meet without any frictions in a Walrasian labor market. In a
stationary equilibrium with the gross interest rate equal to 1/, the equilibrium wage rate
is determined from the demand side for labor as follows. Consider a firm that maximizes
expected discounted profits and takes the wage w as given. Let X(p;w) be the firm’s value

of a job with productivity p. The Bellman’s equation can then be written as

X(pjw) = max {p —w + ﬂ/X(p’;w)dG(p,p’), —T}- (14)

work, layoff
Associated with the solution of equation (14) is a reservation productivity p. The equilib-
rium wage w™ must be such that expected profits associated with new jobs are zero, i.e.,
X(p%w*) = 0.

As noted by Hopenhayn and Rogerson (1993), another implication of a stationary
equilibrium is that the representative agent’s optimization problem reduces to a static

problem of the form,
max u(e) — AN subject to ¢ < w*N + II + T, (15)

where the profits from firms, II, and the lump-sum transfer from the government, 7', are

taken as given by the agents. In a stationary equilibrium with (w*, N*), we have
M7 = N [ o~ ] dHG),

11



where H(p) is once again the fraction of all jobs in a stationary equilibrium with a produc-
tivity less than or equal to p. Since all agents are identical including their asset holdings,
the expected life-time utility of an agent before seeing the outcome of the employment

lottery is equal to

g o [u (v [pam)) - a]

4. Numerical Examples

4.1 Calibration

To study the employment effects of layoff costs, we now turn to numerical simulations.
We assume that the productivity of a job is governed by a stochastic process that is common
to all models. The remaining calibration of the search model, the matching model and the
model with employment lotteries is based upon parameter values used by Ljungqvist and
Sargent (1998), Mortensen and Pissarides (1999), and Hopenhayn and Rogerson (1993),
respectively. These benchmark simulations are followed by a sensitivity analysis. The
qualitative results are then found to be robust to perturbations of plus and minus 50
percent in all dimensions of the benchmark parameterization.

The model period is chosen to be two weeks. We set the discount factor = 0.9985,
making the annual interest rate 4.0 percent. Productivity levels are confined to the unit
interval (with a grid size of 500 points), and the productivity of a new job is p® = 0.75. The
Markov process for the future productivity level is constructed as follows. With probability
0.96, the productivity will be the same as in the previous period, and, with probability
0.04, the productivity is drawn from a distribution é’(p,p’). That is, the worker will on
average draw a new productivity level once a year. The distribution function é’(p,p’) for
the new productivity level p' is given by a normal distribution with a mean equal to the
previous productivity level p and a variance of 0.01, which is truncated to the unit interval
and normalized to integrate to one.

Additional parameter values for the search model are chosen as follows. The disutility

from searching and the function mapping search intensities into probabilities of obtaining
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a wage offer are assumed to be

7(8) R :0'537

m(s) =mo ™ =0.25"3 where s € [0,1],

with a grid size of 1000 points for the search intensity s. These parameter values are the
same as in Ljungqvist and Sargent (1998), except that we have multiplicatively scaled
down the probability of finding a job to offset the present assumption that all new jobs
offer wage p°® which will always be acceptable in an equilibrium with production. For the
search model and the matching model, we assume the same disutility of work given by
A; = A, = 0.3 which corresponds to a little more than one third of the steady-state
average productivity of a worker, a relationship that holds in Mortensen and Pissarides’
(1999) calibration.

As Mortensen and Pissarides (1999), we choose a matching function of the Cobb-
Douglas form,

M(u,v) = ¢u®v' ™ = 0.1u"7 "%,

where we adopt their value of the match elasticity with respect to unemployment, o = 0.5.
We also make their assumption that the worker’s bargaining strength, 8, is equal to «.?
We assume that the cost per period of posting a vacancy is k = 0.2, which corresponds to
a steady-state expected cost of filling a vacancy that is equal to 7.5 weeks of an average
worker’s productivity. This is similar to the expected recruiting and training cost of around
2 months of average productivity in Mortensen and Pissarides’ calibration. They suggest
that this number is consistent with survey results reported by Hamermesh (1993).

Our parameterization of the search model and the matching model implies that the
steady-state average duration of an unemployment spell is one quarter and annual gross
job destruction is approximately 12-13 percent of employment. Mortensen and Pissarides

(1999) have the same average unemployment spell of one quarter in their calibration, and

they claim that this number reflects the average experience in the U.S. over the past

4 In the case of no layoff' costs, Hosios (1989) shows that the matching process is efficient when the
workers’ share of the match surplus, 6, and the match elasticity with respect to unemployment, «, are
equal.
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20 years. Concerning our number for annual job destruction, it is consistent with data
provided by the OECD for 10 countries from the 1980s and early 1990s.?

Turning to the model with employment lotteries, we assume the same preference spec-
ification as Hopenhayn and Rogerson (1993), i.e., u(c) = log(¢) and the disutility of work,
A; = 1.6, 1s calibrated to match an employment to population ratio equal to 0.6. Hopen-
hayn and Rogerson also share our assumption above of a discount factor that implies an

annual interest rate of 4 percent.

4.2 Benchmark simulations

We compute stationary equilibria for different values of the layoff cost, 7 € [0,20]. As
a point of reference, 7 = 20 corresponds to a layoff cost roughly equal to one year of an
average worker’s output. In each figure, there are curves referring to the search model
(‘S’), the model with employment lotteries (‘L’), and the two versions of the matching
model where the workers’ relative share of the match surplus is either constant (‘Ma’) or
positively related to the layoff cost (‘Mb’).

Figures 1 through 5 display a number of similarities across the different frameworks.
A higher layoff cost is associated with a lower reservation productivity in figure 1. That
is, firms choose to retain workers with lower productivity when it becomes more costly to
lay them off and, hence, the average output per employed worker decreases in figure 2.
Another consequence of a lower reservation productivity is fewer layoffs as a fraction of
employment as shown in figure 3 but, according to figure 4, total layoff costs as a fraction
of GNP 1is still increasing in the layoff cost. Figure 5 reveals changing fortunes for the
unemployed. A higher layoff cost reduces the probability of finding a job. This maps
directly into a lower probability of working in the model with employment lotteries, while
the same aspect manifests itself in the search model and the matching model as a lower

probability of finding a job within, let say, 10 weeks of unemployment. Note especially the

°> OECD (1994b, Table 3.1) reports average annual gross job destruction as a percent of employment
for the following countries (periods): Canada (1983-91) 11.9, Denmark (1983-89) 13.8, Finland (1986-91)
12.0, France (1984-92) 13.2, Germany (1983-90) 7.5, Ttaly (1984-92) 11.1, New Zealand (1987-92) 19.8,
Sweden (1985-1992) 14.6, United Kingdom (1985-91) 6.6, United States (1984-91) 10.4. The average
across the 10 countries is 12.1 percent.
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sharply declining probability in the matching model where the worker’s relative share of
the match surplus is positively related to the layoff tax.

In contrast to these qualitative similarities across frameworks, a stark difference appears
in figure 6. Employment increases with higher layoff costs in the search model and the
matching model with a constant relative split of the match surplus, while the opposite
is true in the two other models. We next demonstrate that these employment effects are
robust to large perturbations in parameter values, before turning to a discussion of the

economic forces at work.

4.3 Sensitivity analysis

To examine the sensitivity of the results to changes in the parameterization of the
models, we have analyzed deviations of plus and minus 50 percent in all parameter values
or, in some cases, deviations of plus and minus 50 percent in the relevant economic measures
implied by the parameters. An example of the latter is the discount factor # which is chosen
to be 0.9985 in the baseline case, making the annual interest rate 4.0 percent. We analyze
deviations in  such that the annual interest rate is either 2.0 or 6.0 percent. In each
sensitivity test of any one parameter, all other parameters are kept at their values in the
benchmark calibration of section 4.1.

Besides the discount factor, other parameters common to all models are varied as
follows. The probability of drawing a new productivity level at work in the benchmark
parameterization is such that a worker will on average draw a new productivity once a year.
We examine deviations in this probability so that the average time between productivity
draws is 0.5 or 1.5 years. The variance of the conditional distribution of new productivity
levels is also decreased and increased by 50 percent relative to its benchmark value of 0.01.

Concerning the search model, we study deviations of plus and minus 50 percent in the
disutility of work, A, and in each parameter of the functions mapping search intensities
into disutility of search and probabilities of obtaining a wage offer, {7¢, 7o, 71 }. Similarly,
we analyze deviations of plus and minus 50 percent in all parameters specific to the match-

ing model, i.e., the disutility of work, the cost of posting a vacancy and the parameters in
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the matching function and the Nash product; {4, , ¢, a, §}.°

Due to the recursive nature of the employment lottery model where the reservation
productivity is computed before calculating the employment to population ratio, it turns
out that the parameter value of the disutility of working does not affect the relative change
in employment in response to a change in the layoff tax. But we do perform a sensitivity
analysis with respect to the coefficient of relative risk aversion in consumption which is
unity in the benchmark case of logarithmic utility. We examine a 50 percent increase and
decrease in that coefficient for the utility function u(c) = (¢!=7 —1)/(1 — n).

The results of the sensitivity analysis are reported in figures 7 through 10. The layoff
tax takes on three values, 7 € {0,5,10}. Recall that 7 = 10 corresponds roughly to
half a year of an average worker’s output in the benchmark calibration. Of course, this
approximation may no longer hold for some of our sensitivity tests which all involve large
perturbations in parameters. Each employment index is normalized to unity at a zero layoff
tax for the particular parameterization considered. The solid line in a figure reproduces
the benchmark result from figure 6 but here only for three values of the layoff tax.

Figures 7 through 10 show robustness of our earlier findings that a layoff tax is associ-
ated with higher employment in the search model and the matching model with a constant
relative split of the match surplus, and lower employment in the other two models. To get
a feel for the sensitivity analysis let us comment on a couple of outliers in the figures. The
upper curve in figure 7 is obtained when picking a higher probability of drawing a new
productivity level at work so that the average time between draws is cut by 50 percent
to just half a year. At a zero layoff tax, this choice of parameter value yields the highest
unemployment rate in the search model among all its parameterizations. This is because
the frequent arrivals of new productivity levels spur a large amount of reallocation. This

frictional unemployment is then found to fall relatively sharply when increasing the layoff

6 In an earlier version of this paper, we had assumed that the benchmark parameter for the disutility of
work in the search model and the matching model was equal to A; = A, = 0.5. The rest of the benchmark
parameterization was the same as here. That alternative calibration and its sensitivity analysis yielded
the same qualitative findings as reported here. However, there was one caveat concerning the disutility of
work, we did examine a 50 percent reduction in this parameter but we only allowed for an upper parameter
value of 0.6 since a full 50 percent increase made the disutility of work equal to the productivity of a new
job which resulted in a shutdown of all economic activity.
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tax, producing large increases in the employment index. The same argument is true for the
matching model with a constant relative split of the match surplus where this parameter
perturbation corresponds to one of the two highest curves in figure 8. The two outliers
in figure 9 are the perturbations in the worker’s bargaining strength ¢. The upper and
the lower curve refer to 6 = 0.25 and ¢ = 0.75, respectively. In the next section on the
economic forces at work, we will explain why the bargaining specification is the key to the
employment effects in the matching model where the relative split of the match surplus
varies with the layoff tax. Concerning the upper and the lower curve for the employ-
ment lottery model in figure 10, these are obtained when setting the coefficient of relative
risk aversion equal to 1.5 and 0.5, respectively. A low risk aversion implies here also a
higher willingness to substitute leisure for consumption which explains why employment

plummets in response to a layoff tax that reduces the attractiveness of working.

5. Economic Forces at Work
5.1 Search model

The intuition for lower unemployment in the search model is quite straightforward.
Layoff costs make it more costly to reallocate labor in response to productivity shocks.
Fewer reallocations in the economy translates into less frictional unemployment and work-
ers are “locked into” their jobs. Lower unemployment is thus attained at the cost of a less
efficient labor allocation. The common argument that layoff costs will reduce the number
of jobs in the economy does not apply for the following reason. Jobs are available in the
search model as long as the unemployed have “reasonable” demands for compensation.
Layoff costs will naturally reduce labor’s earnings because of not only the layoff costs in-
curred in the production process but also the lower productivity associated with a less
efficient labor allocation. However, workers who do accept necessary cuts in compensation
will be working in the search model and they will on average enjoy longer job tenures as
compared to an economy without layoff costs.

There is one qualification to the above description of the economic forces at work in the
search model. The presence of layoff costs makes jobs less attractive, thus, the potential

return to job search falls. This lower return causes unemployed workers to invest less in job
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search, i.e., they choose a lower search intensity. The reduced search intensity is reflected
in figure 5 in form of a lower probability of finding a job within 10 weeks.” If we fix
the length of job tenures in the model, a lower search intensity would necessarily increase
the economy’s unemployment rate. As an illustration, consider the following alternative

parameterization with two possible values of the productivity level on the job,

AL ; (10 y
b= (.75) o mpp) = (.005 .995) ’ (16)

where the transition probabilities, 7(p,p’), are chosen so that the steady-state average
duration of an unemployment spell and annual gross job destruction without layoff costs
are roughly the same as in Section 4. The parameterization has the implication that all
jobs in an equilibrium are exogenously destroyed at the rate .005, i.e., layoff costs cannot
affect the length of job tenures. As a consequence, figure 11 shows how higher layoff costs
which reduce workers’ search intensity must necessarily increase unemployment. In the
more general case, the final effect upon equilibrium unemployment depends on the relative

importance of less diligent job search versus longer job tenures.

5.2 Matching model

Unemployment is also lower with layoff costs in the matching model with a constant
relative split of the match surplus, as shown in figure 6. The explanation is once again
that the costly reallocation of labor results in longer job tenures and lower frictional un-
employment. But as before there exists an opposing effect that would necessarily increase
the unemployment rate if the length of job tenures was exogenously given in our model.
This time the opposing effect is not workers’ search intensity falling in response to less
attractive jobs but rather the impact of layoff costs on firms’ ability to recover incurred
vacancy costs. It is instructive to examine the break-even condition for new vacancies
in (10.a). The left-hand side of (10.a) is the expected gain of posting a vacancy which

is negatively affected by a higher layoff cost. In an equilibrium, the expected gain must

T There would be still other effects on the probability of finding a job if we had assumed that unemployed
workers draw a productivity from a distribution of productivities rather than one single possible value, p°.
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be restored and be equal to the cost of posting a vacancy, k. Market forces can attain
this outcome in two ways; 1) a longer average job tenure (through a lower reservation
productivity on the job) means that the expected discounted stream of surpluses from a
consummated match, Z(p°), becomes larger; 2) a higher unemployment to vacancy ratio
maps into a higher probability of filling a vacancy, M(u,v)/v, which also increases the
expected gain of posting a vacancy. While longer job tenures tend to decrease unemploy-
ment, a higher probability of filling a vacancy (a higher unemployment to vacancy ratio)
may be associated with a higher absolute level of unemployment. In the special case when
the length of job tenures is exogenously given, higher layoff costs will unambiguously raise
both the unemployment to vacancy ratio and the level of unemployment, as shown by
Burda (1992). Our matching model with the parameterization in (16) inherits those same
properties, and the employment effects are depicted in figure 11.

The alternative specification of the matching model where workers’ relative share of
the match surplus increases with the layoff cost has different employment implications.
Employment in figure 6 is seen to fall in response to higher layoff costs. The equilibrium
condition that firms have to finance incurred vacancy costs with retained earnings from
the matches becomes exceedingly difficult to satisfy when a higher layoff cost erodes the
fraction of match surpluses going to firms. Firms can only break even if the expected time
to fill a vacancy is cut dramatically, i.e., there has to be a large number of unemployed
workers for each posted vacancy. This equilibrium outcome is reflected in the very low
probability of a worker finding a job within 10 weeks in figure 5. Besides reducing the
expected time to fill a vacancy, more unemployment in response to a higher layoff cost also
helps to restore firms’ profitability by weakening workers’ bargaining power since their

outside option value Z, falls with a lower hazard rate of escaping unemployment.®

8 The adverse employment effects reported here were even more dramatic in the earlier parameterization
mentioned in footnote 6. Given the higher parameter value of the disutility of work A,, = 0.5, employment
literally plummets in response to layoff costs in the matching model where workers’ relative share of the
match surplus increases with the layoff cost. When leisure is more valuable, unemployment has less of
an impact on the workers’ outside option value 7, and, therefore, unemployment has to increase more to
restore the equilibrium break-even condition for firms. Thus, it is not surprising that the second worst
employment outcome in the sensitivity analysis of figure 9 (the second lowest curve) refers to a 50 percent
upward perturbation in the disutility of work, 1.e., from A,, = 0.3 to A,, = 0.45.
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But there is also a qualification to the economic forces at work in the matching model
where workers’ relative share of the match surplus increases with the layoff cost. The
model has the same opposing effects on the equilibrium unemployment rate as in the
matching model with a constant relative split of the match surplus. We can therefore find
a parameterization for which higher layoff costs can actually reduce the unemployment
rate due to an endogenous large increase in the length of job tenures that outweighs the

decline in the firms’ share of the match surplus. Such an example is as follows,

0 1 0 0
p=1.70 and  w(p,p') = | .0005 9995 0 |. (17)
75 0  .005 .995

Parameterization (17) is similar to (16), we have just included an additional intermediate
state with p = .70. It turns out that the economy will not operate at this productivity level
when there are no layoff costs, so the rate of job destruction will then be .005. However,
if the layoff cost reaches a critical value of 2, the economy’s reservation productivity drops
down to .70 and figure 12 displays a sharp increase in employment. The fact that firms
are now retaining workers with productivity .70 means that the job destruction rate has

fallen by a factor of 10 from .005 to .0005.

5.3 Model with employment lotteries

As in Hopenhayn and Rogerson (1993), the model with employment lotteries deliv-
ers the result that employment decreases with a higher layoff cost. In general, a higher
layoff cost is synonymous from a private perspective to a deterioration in the production
technology, the optimal change in the workers’ employment lotteries will therefore depend
on the strength of the substitution effect versus the income effect. Loosely speaking, the
first-order impact of the income effect is eliminated by the government lump-sum transfer
of the layoff tax revenues back to the private economy. Thus, layoff costs in models with
employment lotteries have strong negative employment implications caused by substitution
away from consumption toward leisure.

In the special case of logarithmic preferences used by Hopenhayn and Rogerson, the
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optimal choice of employment in (15) is given by

1 T+1I
N* = — — .
A w*

The precise employment effect is here driven by profit flows from firms gross of layoff taxes
expressed in terms of the wage rate. Since these profits are to a large extent generated
in order to pay for firms’ future layoff taxes, a higher layoff tax tends to increase the
accumulation of such funds with a corresponding negative effect on the optimal choice of
employment. However, it is conceivable that the peculiar parameterization in (17) might
overturn the monotonicity of profit flows when the reservation productivity suddenly falls
from 0.75 to 0.70 with a dramatic reduction in the layoff incidence by a factor of 10. This
conjecture is confirmed in figure 12 where employment increases when moving from a layoff
tax of 7 to 8.

To summarize, it takes fairly extreme parameterizations to overturn the negative em-
ployment implications of layoff taxes in models with employment lotteries. The first-order
effect in these models is that agents substitute away from consumption toward leisure by

reducing the probability of working in the lotteries.

6. Welfare Implications

The equilibria without layoff taxes are Pareto optimal in the models of this paper. This
can be seen by considering the issues of externalities and missing markets. First, there
are no externalities in the search model or the model with employment lotteries, and we
have assumed that the parameter restriction for efficiency holds in the matching model
(see footnote 4). Second, markets are complete in the model with employment lotteries,
and the assumption of risk-neutral workers in the search model and the matching model
makes the absence of insurance markets in those models unimportant. Thus, the fact
that the laissez-faire outcomes are Pareto optimal implies that the imposition of layoff
taxes cannot lead to any Pareto improvements but instead, these taxes reduce welfare by
distorting firms’ and workers’ behavior. Note that the welfare losses are solely due to
adverse incentive effects since there are no real resources consumed in the collection of

layoff taxes or in the lump-sum transfer of tax revenues back to the private economy.
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The negative relationship between layoff taxes and the reservation productivity in figure
1 is symptomatic of the welfare losses associated with layoff taxes. Since the laissez-
faire outcomes are first best, it is suboptimal to have workers employed in jobs with
productivities below the reservation productivity at a zero layoff tax. To quantify the
welfare losses of the inefficient labor allocation and other adverse effects of layoff taxes, we
compute the amount of consumption per period that would have to be confiscated from
a worker in the laissez-faire economy to make him as worse off as if he were living in an
equilibrium with layoff taxes. These consumption equivalences are expressed as a fraction
of per-capita laissez-faire consumption. Because of the absence of insurance markets in the
search model and the matching model, there will be one measure for each possible state of
a worker, i.e., unemployed versus employed, and the productivity of any current job. We
choose to compute a composite welfare measure across agents where the weights are the
steady-state fractions of agents in different states.

Figure 13 depicts the welfare losses of layoff taxes for the benchmark parameterization
in Section 4. As a comparison, when Hopenhayn and Rogerson (1993) calibrated their
employment-lottery model allowing for elaborate firm-size dynamics, they found welfare
losses in the order of 1.3% (2.8%) at a layoff tax equal to 6 months (12 months) of wages.
Since that kind of layoff tax correspond to 7 = 10 (7 = 20) in our calibration, we see that
similar welfare losses arise in two of our bare-bones models and the other two, including
the model with employment lotteries, are associated with even larger losses. We conclude,
in agreement with Hopenhayn and Rogerson, that the welfare losses arising from layoff
taxes can be quite substantial, and we add that this finding seems to hold across different
frameworks of employment determination.

In three of our four models, the simulations indicate that a layoff tax imposes similar
welfare losses on an unemployed worker as compared to a worker who has just found a
job. Similar welfare losses in the model with employment lotteries is hardly surprising
since the only difference between an employed worker and an unemployed worker is the
current period’s work effort. Next period, they will be ex ante identical and participate
in the same employment lottery. In the search model and the matching models, there is

no aggregate consumption sharing and an unemployed worker’s welfare depends crucially
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on the probability of finding a job. From figure 5, we know that this probability falls
sharply in response to a higher layoff tax in only one model, i.e., the matching model
where workers’ relative share of the match surplus is positively related to the layoff tax.
This explains why the welfare loss of an unemployed worker as compared to a job finder
is found to be so much larger in that model.

As described, our model specifications do not allow for any positive welfare effects
of layoff taxes. In order to have such effects, the laissez-faire outcomes would have to
be distorted by externalities or missing markets. An example of the latter is provided by
Alvarez and Veracierto (1998), who consider a search model with missing insurance markets
and risk-averse workers. They show that layoff taxes can improve welfare by providing
implicit insurance to workers through longer job tenures and lower unemployment. The
fact that unemployment falls in their analysis should not come as a surprise. The point of
our analysis is that there is a strong presumption why employment implications of layoff
taxes should be positive in a search model, and the economic force at work is obviously

robust to the specification of the rest of the model.

7. Concluding Comments

What does general equilibrium analysis tell us about the effects of layoff costs? This
paper sheds light on the implications of three dominant frameworks of employment deter-
mination; search models, matching models and models with employment lotteries. The
predictions of these various frameworks are shown to be the same in a number of eco-
nomic dimensions. For example, layoff costs do reduce the reservation productivity in
layoff decisions and thereby diminish the incidence of layoffs. The economic cost of doing
so manifests in a less efficient allocation of labor. Despite these common implications, the
models provide diametrically different answers to how layoff costs affect employment. Our
bare-bones versions of the models help us to understand their contradictory conclusions.

In each framework, we identify the main economic force at work and how it interacts
with features of the model to produce employment outcomes. In search models and match-
ing models with the standard assumption of a constant relative split of the match surplus

between firms and workers, layoff costs tend to increase employment by reducing labor
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reallocation, whereas employment effects tend to be negative in models with employment
lotteries due to the diminished private return to work. Note that the disparate employ-
ment outcomes are driven by forces that are present in all three frameworks. Layoff costs
also reduce labor turnover in models with employment lotteries but since these models
have no frictional unemployment, the central causation of the other two models is absent.
Layoff costs also make working less attractive in search models and matching models but
here there are no negative employment effects associated with indivisibilities in individual
labor supply. The reason is that workers in these models are typically assumed to have
linear preferences or, in the case of risk aversion, the common assumption of market incom-
pleteness precludes employment lotteries and aggregate consumption sharing. In matching
models where the workers’ relative share of the match surplus increases with layoff costs,
there is still another economic force at work that completely dominates everything else.
Strong negative employment effects of layoff costs arise through an increase in the effective

bargaining strength of workers.

24



Appendix

We here demonstrate that the Mortensen and Pissarides’ (1999) analysis of a two-tier
wage system have the same implications as a model with Nash product (7.a). The only
difference between the two formulations is that the wage in the Mortensen and Pissarides’
setting is reduced in the first period by the worker’s share of any future layoff tax, and
future wages are increased by an amount equal to the net interest on this posted “bond.”

The wage function associated with Nash product (7.a) is obtained from (11) and (8.a),

w(p) = p +ﬂ/ ") dG(p,p')
=p—-(1-6)2 —I—ﬂ/l—é "NdG(p,p'). (18)

Mortensen and Pissarides” Nash product in the first period of employment is

while the Nash product for future periods of negotiations in a continuing match is

(We(p) — 2) (Fe(p)+7)'°

The solutions to the maximization of these Nash products are
Wi(p) — Zu = 6Z(p),
Fi(p) = (1-06)Z(p),
Wi(p) = Zu = 8(Z(p)+7),
)

Fi(p) = (1-6)Z(p) —ér7,

(19)

where we conjecture that the match surplus Z(p) is the same as in (18). The associated

wage functions can be written as

where the second equalities follow from (18) and (19), and r = 7! —
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Given the conjecture that the match surplus Z(p) is identical for the two models, we
have shown that the present value of a worker’s total compensation for any completed job
is the same across models which in turn implies the same present value of a firm’s payoffs.
It then follows that the two models share the same equilibrium allocation of labor in spite

of the different bargaining formulations.

26



References

Alvarez, Fernando and Marcelo Veracierto (1998) “Search, Self-Insurance and Job-Security

Provisions,” Federal Reserve Bank of Chicago, working paper, No. 98-2.
Bentolila, Samuel and Giuseppe Bertola (1990) “Firing Costs and Labour Demand: How

Bad is Eurosclerosis?,” Review of Economic Studies, 57, 381-402.

Bertola, Giuseppe (1990) “Job Security, Employment and Wages,” European Economic
Review, 34, 851-879.

Burda, Michael C. (1992) “A Note on Firing Costs and Severance Benefits in Equilibrium

Unemployment,” Scandinavian Journal of Economaucs, 94, 479-489.

Diamond, Peter A. (1982) “Wage Determination and Efficiency in Search Equilibrium,”

Review of Economic Studies, 49, 217-227.
Emerson, Michael (1988) “Regulation or Deregulation of the Labour Market: Policy

Regimes for the Recruitment and Dismissal of Employees in the Industrialized Coun-

tries,” Furopean Economic Review, 32, T77-817.

Hamermesh, Daniel S. (1993) Labor Demand. Princeton, New Jersey : Princeton Univer-

sity Press.
Hansen, Gary D. (1985) “Indivisible Labor and the Business Cycle,” Journal of Monetary

Economics, 16, 309-327.
Hopenhayn, Hugo and Richard Rogerson (1993) “Job Turnover and Policy Evaluation: A

General Equilibrium Analysis,” Journal of Political Economy, 101, 915-938.
Hosios, Arthur J. (1990) “On the Efficiency of Matching and Related Models of Search

and Unemployment,” Review of Economic Studies, 57, 279-298.
Lazear, Edward P. (1990) “Job Security Provisions and Employment,” Quarterly Journal

of Economics, 105, 699-726.
Ljungqvist, Lars and Thomas J. Sargent (1998) “The European Unemployment Dilemma,”

Journal of Political Economy, 106, 514-550.
McCall, John J. (1970) “Economics of Information and Job Search,” Quarterly Journal of

Economics, 84, 113-126.

27



Mortensen, Dale T. (1982) “The Matching Process as a Non-Cooperative Bargaining
Game,” in The Economics of Information and Uncertainty, ed. John J. McCall.

Chicago: University of Chicago Press for the National Bureau of Economic Research.

Mortensen, Dale T. and Christopher A. Pissarides (1999) “New Developments in Models
of Search in the Labor Market,” in Handbook of Labor Economics Vol. §B, ed. Orley
C. Ashenfelter and David Card. Amsterdam: Elsevier Science, North-Holland.

OECD (1994a) “The OECD Jobs Study: Evidence and Explanations,” Paris.

OECD (1994b) “Employment Outlook,” Paris.

Pissarides, Christopher (1985) “Taxes, Subsidies, and Equilibrium Unemployment,” Re-

view of Economic Studies, 52, 121-133.
Rogerson, Richard (1988) “Indivisible Labor, Lotteries, and Equilibrium,” Journal of Mon-

etary Economics, 21, 3-16.
Saint-Paul, Gilles (1995) “The High Unemployment Trap,” Quarterly Journal of Eco-

nomaics, 110, 527-550.

28



0.75

0.7

o
o
5

RESERVATION PRODUCTIVITY
<)
o

0.55
Mb
0.5+ N
0.45 I I I I I I I I I
0 2 4 6 8 10 12 14 16 18

LAYOFF TAX

20

Figure 1. Reservation productivity for different val-

ues of the layoff tax.

0.251

0.2 \

FRACTION OF EMPLOYMENT

O L L L L L L L L L
0 2 4 6 8 10 12 14 16 18
LAYOFF TAX
Figure 3. Annual layoffs as a fraction of employment

for different values of the layoff tax.

20

29

0.8

AVERAGE OUTPUT
o
Y
0

0.76 -

0.75 I I I I
0

I
2 4 6 8 10 12
LAYOFF TAX

14 16 18 20

Figure 2. Average output per employed worker for

different values of the layoff tax.

0.06
Lo

0.05F - s
o 004} I ~ - Ma 1
5 . s

e e

Z0.03 - - B
g e g Mb
(@] // - -
< s -
E / -

0.02f / e B

, 7
, g
, #
7
ooit + /7 B
S s
S/
/ 4
/,
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
0 2 4 6 8 10 12 14 16 18 20
LAYOFF TAX

Figure 4. Layoff costs as a fraction
ent values of the layoff tax.

of GNP for differ-



0.7 1.04

o6 T e----- L 4
-— s
T T Ma
05f 1
= s N
g 5 098r o E
g 0.3} — % S .
S Mb
0.96F -l L i
0.2 1 -l
Mb ST
0.1p i 0.94- ]
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 0.92 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
LAYOFF TAX LAYOFF TAX
Figure 5. Probability of working in the model with Figure 6. Employment index for different values of
employment lotteries and probability of finding a job the layoff tax. The index i1s equal to one at a zero
within 10 weeks in the search model and the matching layoff tax.

models, for different values of the layoff tax.

30



1.025

1.02

EMPLOYMENT
I
o
=
o
T

=

o

=
T

1.0051

4 5 6
LAYOFF TAX

Figure 7. Sensitivity analysis of the employment index
in the search model. The solid line is the benchmark
parameterization. The layoff tax takes on three values,
r € {0,5,10}.

0.995

EMPLOYMENT
o o o

© © © 9 @ ©°
(2] o ~ © [o5] o
ol ~ ol oo (5] ©

©
©
=)

0.955

0.95
0

LAYOFF TAX

Figure 9. Sensitivity analysis of the employment index
in the matching model where workers’ relative share of
the match surplus increases with the layoff tax. The
solid line is the benchmark parameterization. The layoff
tax takes on three values, 7 € {0,5,10}.

31

1.025

1.015-

EMPLOYMENT

=

o

=
T

1.0051

5 6
LAYOFF TAX

Figure 8. Sensitivity analysis of the employment index
in the matching model with a constant relative split of
the match surplus. The solid line is the benchmark
parameterization. The layoff tax takes on three values,
r € {0,5,10}.

\\\\\
WS~
0.995- \\\\\“Q\\ B
[IRRANE SN
[N NN
0.99r \\ \\\\ A RN 1
Vo S T~
0.985 DN AN S 1
\ N > S
\ \\\ \\\ S -
= L \ > N T ]
£ 098 AN SN ——
= \ AN S
s \ NN N
5 0.975F \ NN \ ST~ 1
d \ NN \\\\\\\
& oo7f ' N IR 8
wob \\ NN \ . Tea
\ \\ \\ o= \\\\ T~
0.965 \ NI ~< <. 7
\ RN = T~
\ N N Sso
N ~ NG
0.96F '\ N S i
N S~ T~
\ . ~ . ~3-
0.955F Y S RN 3
\ RN Tl
095 L L \\ L L \\\ L L S~ L
1 2 3 4 5 6 7 8 9 10
LAYOFF TAX

Figure 10. Sensitivity analysis of the employment in-
dex in the employment lottery model. The solid line is
the benchmark parameterization. The layoff tax takes
on three values, 7 € {0,5,10}.



1.001

0.999

EMPLOYMENT
o
©
©
©

0.997f N |
Ma ~
0.996- N 1
0.995 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
0 2 4 6 8 10 12 14 16 18 20
LAYOFF TAX

Figure 11. Employment index for different values of
the layoff tax. The index is equal to one at a zero layoff
tax. The parameterization is modified according to (16).
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Figure 12. Employment index for different values of
the layoff tax. The index is equal to one at a zero
layoff tax. The parameterization is modified according

to (17).
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Figure 13. Welfare loss due to the presence of a
layoff tax, computed as a fraction of per capita con-
sumption at a zero layoff tax.
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