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Abstract

Employment protection affects labour market outcomes and hence the incentive to
acquire skills. Using a matching model with two education levels in which workers de-
cide ex-ante on their skill formation, it is shown that employment protection can raise
the fraction of skilled workers. This will be the case if workers obtain a sufficiently
large fraction of the rent created by skill formation. Furthermore, it will be shown that
high-skilled workers face shorter unemployment duration and lower dismissal probabil-
ities.
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1 Introduction

By comparing the data of the population share with tertiary education in each country with
country specific indices of the level of employment protection, found in the the recent OECD
reports (OECD 2004a and 2004b), we find that countries with high levels of employment
protection tend to have a higher level of population share with tertiary education. Partic-
ularly, in the European context this observation seems to hold. Countries rated to have
relatively high employment protection as Belgium, Finland, Germany, the Netherlands, and
Norway have a level of population share with tertiary education exceeding the average level
within all OECD countries.

Furthermore, in the OECD employment report (OECD 2004a) it is empirically shown
that shorter unemployment duration, better re-employment probabilities and fewer dis-
missals are an accompaniment of education. But it is claimed in the report itself that
”still, little is known about the labour market impact of (...) learning.” (OECD 2004a, p.
183).

Next to the fact that the present paper gives a theoretical explanation for shorter unem-
ployment duration, better re-employment chances and fewer dismissals of highly educated
workers, it especially focuses on the effect that employment protection has on the ex-ante
decision of individuals to obtain education. The existing literature that incorporates employ-
ment protection with education solely concentrates on education obtained ”on-the-job” (see
below a brief description of the literature in more detail). But a huge part of individual skill
formation takes place before entering the labour market (for example, the decision whether
to get a university degree or not) as the OECD (2004b) shows.

Earlier, the theoretical literature about employment protection analysed the effects of
employment protection in models with homogeneous workers. Employment protection de-
creases dismissals but, at the same time, job creation (see Mortensen and Pissarides 1999,
2001, or Bertola 1990). Heterogeneous workers have only lately been introduced. Those
models show that employed high-skilled workers benefit more from the same level of em-
ployment protection than employed low-skilled workers (see Guelfi 2004 and Kohns 2000, for
example). This will also be confirmed in the present paper.

Effects of employment protection on education have been analysed in models where edu-
cation is considered to be ”on-the-job training”. Fella (2005) shows in a model with incom-
plete contracting that termination restrictions increase the firm’s and workers’s incentive to
invest in training. In his model, termination restrictions do not only include employment
protection for workers, but it also investigates penalties in the case the worker quits. The
reason for more training is that the restrictions assure a higher probability of obtaining ben-
efits from the investment for both sides, the firm and the worker. Burda (2003) presents a
matching model with endogenous education decision. He models education as human capital
investment made by firms. He finds through calibration that more employment protection
decreases the incentive to education. While employment protection and ”on-the-job train-
ing” both induce some costs for the firm, stronger employment protection results in lower
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education because the firm tries to compensate for the additional costs of more employment
protection by reducing education. In addition, Wasmer (2003) points out that the education
decision is not independent of the aggregated state of the labour market. In particular, he
shows that through different employment protection rules in the US and Europe, different
investments in (specific and general) human capital can partly be explained. The invest-
ment in general and human capital is obtained by the worker ”on-the-job”. If employment
protection is low, workers invest less in specific and more in general human capital as their
general human capital will be rewarded in the case of a job loss. For sufficiently high em-
ployment protection though, their expected returns of specific human capital investments
will compensate for the risk of loosing the job (which is now lower with stronger employ-
ment protection) and, therefore, induces them to invest more in specific human capital. The
argument is in agreement with Bean (1997), who claims that more job security may increase
the worker’s contribution to the firm. An ex-ante decision on skill formation of workers has
been introduced by Sato and Sugiura (2003). They analyse the effects of subsidies on human
capital investments and unemployment benefits on skill formation.

In the present paper, firstly, I contribute to the discussion of the effects of employment
protection on general human capital investment. I assume that only workers will decide
whether they get educated or not. Secondly, I make an additional remark to the discussion
that skill formation does not (only) take place ”on-the-job” but is done ex-ante by the
workers themselves (see OECD 2004b). As employment protection affects ”on-the-job” skill
formation, it is reasonable to ask the question which effect employment protection has on this
decision. Using a matching model in line with Mortensen and Pissarides (1994, 1999, 2001)
with two skill groups, I show that, in contrast to Burda (2003), more employment protection
increases the incentive to skill formation as long as the worker obtains a sufficiently large
fraction of this investment and the education decision is taken by the worker ex ante.

I will proceed as follows. Section 2 describes the basic structure of the model. Section 3
deals with the effect of a change in employment protection on the labour market, education
and unemployment. Section 4 calibrates the model to get some additional insight. In section
5, the main findings are summarised.

2 The Model

The economy is populated by a continuum of individuals which is normalised to one. The
economy is continuous in time, and individuals die at rate δ. They are replaced by new
born individuals without education at the same rate. At the beginning of their lives and,
therefore, before they enter the labour market, each individual has to decide whether to get
educated or not. Firms are also measured in a continuum, while their number is determined
by the condition of free market entry.

Firms supply jobs, and workers offer their work. The productivity of jobs determines
how many jobs are supplied and whether existing jobs are destroyed. These two features
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are captured in the job creation and the job destruction conditions. Unemployment exists
due to market frictions and matching problems between employers and employees. There
are two separate labour markets, one for the low-skilled and one for the high-skilled. Once
educated, high-skilled workers do not move into the low-skilled sector.

The number of high-skilled workers shall be denoted by As = x̃ and the number of
low-skilled workers as Al = (1 − x̃), respectively. A Cobb-Douglas matching function,
equal in both sectors, M(Aiui, Aivi), with the typical properties and i = l, s for low- and
high-skilled is assumed to capture the market frictions and indicate that job-seeking takes
time.1 The sector specific unemployment rate is denoted by ui, while vi is the correspond-
ing vacancy rate. Unemployment and vacancies exist at the same time. I define the ratio
θi = Aivi/Aiui = vi/ui, which is called market tightness.

Note that it could be reasonable to assume that the matching process in the high- and
low-skilled sector differ. The qualitative results of the following analysis are not influenced
by that assumption. Therefore, for simplicity, I do without the differentiation and assume
the matching function to be equal in both sectors.2

The rate at which vacancies are filled is the number of matches, given by the matching
function, divided by the number of vacancies in the corresponding sector. In terms of the
market tightness, this can be written as q(θi), with q′(θi) < 0. Analogously, the probability
of an unemployed finding a job in each sector can be calculated as θiq(θi) with (θiq(θi))′ > 0.

The productivity of a given job can be decomposed additively into a global component
p + ai, with as > 0 and al = 0, and an idiosyncratic component εi. The idiosyncratic
component is a zero-mean shock with εi ∈ [εl; εu]. εi is distributed according to the cumulative
distribution function G(ε), with g(ε) being the corresponding density function and being
equal in both sectors. Shocks occur to every job at a Poisson rate λ. The shock changes
the idiosyncratic productivity, drawing a new εi out of the distribution. If the idiosyncratic
productivity falls below the endogenous reservation productivity εi

d, the job will be destroyed.
There exist vacancy costs c for each vacancy. Employment protection is captured by

dismissal costs T which have to be paid by the firm when firing a worker. T is equal in both
sectors since I assume the same level of employment protection to hold for each skill group.
T can be interpreted as legal costs for dismissals.3

1Petrongolo and Pissarides (2001), pp. 396 claim that ”(t)he stylized fact that emerges from empirical
literature is that there is a stable aggregate matching function of a few variables that satisfies the Cobb-
Douglas restrictions with constant returns to scale in vacancies and unemployment”. Therefore, the loss of
generality assuming a Cobb-Douglas matching function can be justified by the consistence of such a function
with empirical facts. Furthermore, it simplifies the analysis later on.

2For a Cobb-Douglas matching function, the differentiation can simply be done by assuming functions
of the form M s(Asus, Asvs) = (Asus)α(Asvs)(1−α) and M l(Alul, Alvl) = (Alul)σα(Alvl)(1−σα), where 0 <
α, σα < 1, for example. I will briefly refer to the resulting quantitative difference in Section 3.

3It can be reasonable to assume that dismissal costs are higher in the high-skilled sector. This can be
justified by the assumption that high-skilled workers know more about their legal rights and can afford better
lawyers to enforce their rights. Or that workers, when being dismissed, receive a severance payment. For
simplification, the basic model setup does without this assumption. The implications will be discussed in
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Employers and employees bargain over wages according to a Nash-bargaining process.
The wages depend on the job-specific productivity. It is assumed that after each shock the
wages are renegotiated. Following Pissarides (2000), only unemployed workers look for a
job, while the employed stay on their job until they are dismissed or die.

I assume that individuals are low-skilled at the beginning of their lives, but heterogeneous
in their ability to learn. Ability x is uniformly distributed in an interval x ∈ [0, 1], where
zero represents the highest ability. The lower an individual’s ability to learn, the more units
of education x an individual needs to become high-skilled. A unit of education costs k.
Education takes place infinitely fast at the beginning of the period when the individual is
born.

To decide whether to get educated or not, each individual compares the utility value of
being low-skilled with the utility value of being high-skilled minus the individual costs of
education. I assume that in case of equality, the individual gets educated. As I assume a
uniform skill distribution and because the population size is normalized to unity, the resulting
threshold value of x is equal to x̃. Each individual with x > x̃ will stay low-skilled (and vice
versa). The game structure is according to the following time line.

-

Birth Education Work (Labour market outcome)

time

In the first step, after individuals were born, they make their education decision and then,
in the second step, enter the labour market. The labour market outcome is then determined
as described above. The game is solved by backward induction. Because of the properties of
a linear homogeneous matching function, the individual’s decision about education does not
influence the sector-specific labour market outcome and, therefore, the education decision
of others. This is fairly important, and I will get back to this point in more detail later on
when turning to the education decision. In the following analysis, I am going to describe the
structure of the labour market and then explain the education decision.

2.1 The Labour Market

Firms

In both sectors, each firm has one job to offer which can be either filled or vacant. The
number of firms is endogenously determined. The value of the firm J(εi) depends on the
productivity (overall and idiosyncratic), wages w(εi) and option value. Therefore it satisfies
the Bellman equation

rJ(εi) = p + ai + εi
− w(εi) + λ

[∫ εu

εi

d

J(x)dG(x) + G(εi
d)(−T ) − J(εi)

]
− δJ(εi). (1)

Section 3 though.
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r is the interest rate of the economy. In the case of a dismissal, which occurs with probability
λG(εi

d), firms have to pay the amount T to some third party.
Following Pissarides (2000), newly created jobs are endowed with the highest possible

idiosyncratic productivity and satisfy the Bellman equation

rJ0,i = p + ai + εi
u − w0,i + λ

[∫ εu

εi

d

J(x)dG(x) + G(εi
d)(−T ) − J0,i

]
− δJ0,i, (2)

with w0,i as initial wage payment.
Analogously to the above one can derive the Bellman equation for a vacancy V i as

rV i = −c + q(θi)
[
J0,i

− V i
]
. (3)

The possibility of free market entry for firms implies that vacancies will be created as long as
their present value is greater than zero. Accordingly, in equilibrium, V i = 0 holds. Therefore
equation (3) implies

J0,i =
c

q(θi)
(4)

in equilibrium. Equation (4) says that the discounted value of a newly created job has to
equal the search costs c per period multiplied with the average search duration 1/q(θi).

Workers

Workers can either be employed (with utility W (εi)) or unemployed (with utility U i). If
they are unemployed, they get the option value of finding a job since for simplicity I assume
that there are no unemployment benefits. The Bellman equation for the unemployed satisfies

rU i = θiq(θi)
(
W 0,i

− U i
)
− δU i, (5)

where W 0,i is the utility of a newly founded job. The equation for an employed worker reads

rW (εi) = w(εi) + λ

[∫ εu

εi

d

W (x)dG(x) + G(εi
d)U

i
− W (εi)

]
− δW (εi). (6)

The employed workers obtain utility of the wage (depending on the sector the corresponding
worker is working in) and the option value of a change in the idiosyncratic component. If
the idiosyncratic component falls below a certain value εi

d, the job is destroyed and the cor-
responding worker becomes unemployed. If the job has just been created, the corresponding
Bellman equation for a newly employed worker is given by

rW 0,i = w0,i + λ

[∫ εu

εi

d

W (x)dG(x) + G(εi
d)U − W 0,i

]
− δW 0,i. (7)
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Job Destruction and Job Creation

Wage bargaining is modeled as a Nash bargaining between workers and firms, where the
bargaining power of workers is β. The workers’ fall back utility is the utility of unem-
ployment, U , while the firms’ fall back utility are the negative dismissal costs, −T . The
bargaining can be represented as w(εi) = arg max (W (ε) − U)β (J(ε) + T )1−β for the wage

of continuing jobs and w0,i = argmax (W 0 − U)
β
J01−β

for newly created jobs, because when
firms and workers bargain for the first time, firms do not face the threat of having to pay
the dismissal costs in the case, bargaining fails (see Mortensen and Pissarides, 2001). The
resulting wages are w(εi) = β[p + ai + εi + (r + λ)T + cθi] and w0,i = w(εu)− β(r + δ + λ)T .
Using these wages, we can derive he Job Destruction Condition (further JD), which describes
under which circumstances a job is destroyed, as

p + ai + εi
d +

λ

r + λ + δ

∫ εu

εi

d

(
z − εi

d

)
dG(z) =

β

1 − β
cθi

− (r + δ)T, (8)

and the Job Creation Condition (further JC), which shows when jobs are created and there-
fore determines market tightness θi. It can be derived from using equation (4) and equalises
the cost of search with the productive value of a job for the employer. It can be stated as

(1 − β) (εu − εi
d)

r + λ + δ
− (1 − β)T =

c

q(θi)
.4 (9)

By solving equations (8) and (9) simultaneously, one obtains the reservation productivity εi
d

and the market tightness θi in each sector. Because of the higher sector specific productivity
p + as in the high-skilled sector, the JD for the high-skilled is lower than the one for the
low-skilled. Jobs remain productive longer and are, therefore, destroyed later than in the
low-skilled sector. This yields εs

d < εl
d and θs > θl. Empirical research tends to confirm this

hypothesis, as can be seen in Boeri et al. (2004).

2.2 Education Decision

Individuals enter the labour market as unemployed. The utility value of an individual is
therefore captured by equation (5).5 Thus, for an individual to get educated, the utility of
being unemployed for the high-skilled worker minus the individual costs of education has to
equal or exceed the utility of being unemployed of the low-skilled worker, U s − kx ≥ U l.
The threshold value of x for an individual to still be willing to get educated can thereby be
calculated as x̃ = Us

−U l

k
.

4For the derivation of equations (8) and (9), I we follow Pissarides (2000). For no employment protection,
T = 0, and ai = 0 and δ = 0, the results are the same. The introduction of T , ai, and δ only changes the
conditions according to the above equations.

5For this kind of modeling see also Kolm and Larsen (2003), Sato and Sugiura (2003) or Pissarides (2000),
chapter 7.
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It can be shown that W (εu) − U = βc

(1−β)q(θi)
(see Pissarides (2000, p. 41), where V = 0

in steady state and, therefore, J0 = c
q(θ)

). Substituting this into (5) yields U i = βc

(1−β)(r+δ)
θi

which calculates

x̃ =
βc

(1 − β)(r + δ)k
(θs

− θl). (10)

As equation (10) shows, there is no education without bargaining power (β = 0). This is
because having no bargaining power, workers only receive their reservation wage. This is
true across both sectors. The higher the bargaining power, the higher the worker’s share of a
firm-worker-pair. Therefore, the worker receives higher payoffs on his education investment.

Equation (10), furthermore, states that the decision to get educated mainly depends on
the differences of the market tightnesses and, therefore, on the probabilities of finding a job
in each sector. The market tightness in each sector is determined in the second stage of the
game, which is the labour market outcome. This outcome influences the education decision
of individuals before they enter the labour market. But the education decision itself does
not influence the labour market outcome in the second stage.

This is due to the matching function which is linear homogeneous of degree one and
the free market entry for firms. Independent of how many people in the economy are low-
or high-skilled, in steady state, the sector specific market tightness remains the same for
given exogenous parameters.6 Therefore, the individual’s decision in which sector to go does
not affect the decision of others and vice versa. The outcome of the second stage of the
game (the labour market outcome) enters into the first stage (education decision) as a given
parameter, while the first stage does not influence the second stage of the game. If more
people decide to get educated, more vacancies in the high-skilled sector are supplied and
vice versa. Therefore, the original sequential structure can be dropped. Hence there exists
no reaction function of individuals.

2.3 Unemployment

Unemployment is determined by inflows (λG(εi
d)(1−ui)Ai+δAi) into and outflows (θiq(θi)ui+

uiAiδ) out of unemployment in each sector. In steady state the changes of unemployment
will be zero. Thus the steady state unemployment rate for each sector can be derived as

ui =
λG(εi

d) + δ

λG(εi
d) + θiq(θi) + δ

. (11)

6In the end, the probability only depends on unemployment and vacancy rates, not on the number of
people in each sector. Increasing the number of, for example, unemployed people in one sector leads to a
decrease in market tightness. This increases the probability of a vacancy being filled, which increases the
value of the vacancy (see equation (3)). Because of free market entry, a corresponding number of vacancies
will be offered, lowering the market tightness to its original equilibrium value again. This also works when
the number of the unemployed is decreased or vacancies are decreased and increased.

8



To calculate the total number of unemployed in the whole economy, I multiply the unem-
ployment rate (11) with the corresponding number of workers in this sector Ai and add the
resulting numbers of unemployed workers of each sector (u∗ = ul(1− x̃) + usx̃). Since popu-
lation is normalised to one, u∗ at the same time gives the total number of the unemployed in
the economy as well as the overall unemployment rate in the economy. Doing so after some
rearranging yields

u∗ =
(1 − x̃)θsq(θs)(G(εl

d) + δ) + (x̃θlq(θl) + G(εl
d) + δ)(G(εs

d) + δ)

[λG(εl
d) + θlq(θl) + δ][λG(εs

d) + θsq(θs) + δ]
. (12)

3 Analysis

It is straightforward to show that employed high-skilled workers benefit more from employ-

ment protection than low-skilled workers. For this to be the case,
dεs

d

dT
<

dεl

d

dT
has to hold.

It has already been shown by Guelfi (2004) and Kohns (2000) in a slightly different model
framework that this condition holds. It can be easily shown that it also holds in this model
framework (for a proof, see Appendix A). As it has already been demonstrated above that
high-skilled workers face a higher re-employment probability and shorter unemployment du-
ration than low-skilled workers (resulting from θs > θl), the question of how an increase in
employment protection changes the ex-ante decision of individuals on skill formation arises.

To show which effect a change in employment protection has on education, recall equation
(10). Differentiating (10) with respect to firing costs T yields

dx̃

dT
=

βc

(1 − β)(r + λ)k

(
dθs

dT
−

dθl

dT

)
. (13)

By totally differentiating the JD and JC, equations (8) and (9), we can derive

dθi

dT
=

(1 − β)λG(εi
d)

(r + δ + λG(εi
d))

c
q(θi)2

q′(θi) − βc
< 0. (14)

The change in market tightness due to a change in employment protection in both sectors
differs in the original level of reservation productivity and market tightness. Increasing
employment protection yields an increase in education if equation (13) has a positive sign.

This is the case only if dθl

dT
< dθs

dT
holds, because the decrease in market tightness of the

low-skilled must be greater than the one of the high-skilled (and vice versa). Equation (14)
in combination with equation (13) yields

(
G(εl

d)

G(εs
d)

(r + δ + λG(εs
d))

(r + δ + λG(εl
d))

+ β
G(εl

d) − G(εs
d)

G(εs
d)(r + δ + λG(εl

d))

θsq(θs)

η

)
>

θsq(θs)

θlq(θl)
, 7 (15)

7Note that equation (15) can easily be derived by substituting equation (14) into dθl

dT
< dθs

dT
. After
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which after the exemption of β yields

β >

(
θsq(θs)

θlq(θl)
−

G(εl
d)

G(εs
d)

(r + δ + λG(εs
d))

(r + δ + λG(εl
d))

)
G(εs

d)(r + δ + λG(εl
d))η

(G(εl
d) − G(εs

d))θ
sq(θs)

= β̂, 8 (16)

where 0 < η = −
q′(θl)
q(θl)

θl = −
q′(θs)
q(θs)

θs < 1 for a Cobb-Douglas matching function. Equation

(16) states that as long as the bargaining power of workers exceeds some threshold value

(β > β̂), education increases when increasing employment protection. The threshold value β̂
consists of the relative duration of unemployment between low- and high-skilled (first term
in brackets) minus the relative dismissal probability between low- and high-skilled (second
term in brackets), weighted by the relation between dismissal and re-employment probability

in the high-skilled sector (
G(εs

d
)(r+δ+λG(εl

d
)

θsq(θs)
) as well as the relation of the differences of changes

in market tightness and dismissal probabilities ( η

G(εl

d
)−G(εs

d
)
).

The intuition is clear. The probability of finding a job in each sector decreases with an
increase in employment protection. Obviously, it depends on the relative decrease of those
probabilities. If the probability in the low-skilled sector decreases by more, it gets relatively
easier in the high-skilled sector to find a job. Therefore, more people get educated.

The higher the bargaining power, the higher the worker’s share of a firm-worker-match.
If the bargaining power of workers is high enough (β > β̂), an increase in employment
protection lowers the value of newly created jobs in the low-skilled sector by relatively more.
So supplying relatively fewer vacancies in the low-skilled sector is attractive for the firm
since the firm only receives (1 − β) from the surplus of a job. The opposite holds for

β < β̂. Therefore, if more employment protection increases or decreases the level of education
crucially depends on the bargaining power of workers.

Different dismissal costs in both skill sectors do not change the qualitative results of
the above analysis. The only difference is that if dismissal costs are higher in the low-
(high-) skilled sector, the original market tightness of the corresponding sector will be lower,
changing the original education decision according to equation (10). Note that there is one
exception. Assume that employment protection in the high-skilled sector is stronger. Then,
the higher expected dismissal costs can overcompensate the productivity advantage to the

multiplying by c, finding the least common denominator of both sides, adding βG(εs
d), and dividing by

G(εs
d)((r + δ + λG(εl

d)) and q′(θs)
q(θs)2 , the resulting equation is enhanced by

θ
l

θl

θs

θs

= 1 and θiq(θi) is switched

from the rhs to the lhs. Bearing in mind that ηi = −
q′(θi)
θiq(θi) and ηl = ηs = η for a Cobb-Douglas matching

function, after multiplication with θs/θs = 1 and substitution of ηs, equation (15) is achieved.
8If it was assumed that the matching function differs in both sectors according to footnote (2), the first

term in brackets of β̂, θsq(θs)
θlq(θl)

, would have to be multiplied by σ. Furthermore, η would have to be substituted

by ηs = α. For 0 < σ < 1, implying a better matching process in the high-skilled sector, the threshold value
β̂ for workers to get more education decreases. Because of better matching in the high-skilled sector, the
market tightness relatively decreases even more in the low-skilled sector when employment protection is
increased. This implies that workers will need to be less compensated for their investment in education. The
opposite holds for a better matching process in the low-skilled sector, σ > 1.
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low-skilled sector, yielding a lower market tightness in the high-skilled sector. That means
that there will be no education from the start as it does not pay from the workers point of
view.9 In this case, only a decrease in employment protection can result in more education.

It is also reasonable to assume that workers are entitled to receive a severance payment
when being dismissed. Again, in principle, the argumentation does not change and educa-
tion will still increase when increasing the severance payment, as long as workers obtain a
sufficiently large fraction of the rent created by their education investment. The difference
in presence of severance payments is that the wage claim of workers increases, because their
fall back utility increases by the possibility to receive the severance payment in the case of
a dismissal. An increase of the level of severance payment also decreases market tightness
in both sectors and the effect of education depends on the relation of the decrease of market
tightnesses according to equation (13). It has to be noted though that the decrease of market
tightness in presence of severance payments in each sector differs compared to the situation
with pure firing costs as presented in the present paper. From a theoretical point of view, it
is not possible to say if the decrease of market tightness in presence of severance payments
exceeds or falls short of the decreases presented in the present paper due to the additional
wage effect. Nevertheless, for education to increase when the level of severance payments is
increased, there will result a computable threshold value for β which resembles the one of
equation (16).10

It is straightforward to show that the fact that more workers get educated reduces un-
employment. To prove that, I derive equation (12) with respect to k.

∂u∗

∂k
=

(G(εs
d) + δ)θlq(θl) − (G(εl

d) + δ)θsq(θs)

(λG(εl
d) + θlq(θl) + δ)(λG(εs

d) + θsq(θs) + δ)

∂x̃

∂k
, (17)

where ∂x̃
∂k

< 0. Since it has already been demonstrated that εs
d < εl

d and θs > θl, it is obvious
that the first term on the rhs, ∂u∗

∂x̃
, has a negative sign. Therefore equation (17) has a positive

sign. Now decreasing education costs k increases the education level x̃ and therefore reduces
unemployment.

The economic intuition is as follows. As can be seen in equation (11) in combination
with (17) the unemployment rate in the high-skilled sector is lower than in the low-skilled
sector. If more people move from the low-skilled sector to the high-skilled sector, less people
are unemployed and therefore the overall unemployment rate falls.

Still, the effect of employment protection on overall unemployment is ambiguous since
the effects on the unemployment rates in each sector are unclear like in many existing
publications (see Pissarides 2000). Employment protection leads to fewer dismissals, but at

9Note that according to equation (10) that would result in a negative x̃. As this is economically impossible,
this option is excluded. All mathematical solutions for x̃ < 0 are set to x̃ = 0 as there cannot be a negative
education level.

10A proof for the argumentation about different sector specific levels of employment protection and sever-
ance payments is presented to the referee and will be send upon request.
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the same time to fewer vacancies, which implies fewer inflows into and fewer outflows out of
unemployment. It is not clear, which of the two effects dominates.

In the present model, an additional effect is introduced. Education, as has been shown
above, can be positively influenced by employment protection. Education in itself negatively
influences the unemployment rate. Therefore, the effect of employment protection on unem-
ployment differs through the educational channel to standard results. In case unemployment
increases (decreases), this effect is weakened (boosted) by the negative effect education has

on unemployment when employment protection is increased and β > β̂.

4 Calibration

To better assess the magnitude of the effects of employment protection on different skill
groups and on the incentive to become skilled, I perform a simple calibration of the model.
Following Mortensen and Pissarides (1999), I assume that the distribution of idiosyncratic
productivity ε is uniform, here over [−1, 1] and, therefore, G(ε) = 1

2
[1 + ε] being the cumu-

lative distribution function. Furthermore, q(θi) = (θi)−α, with 0 < α < 1. The values of
the parameters are presented in Table 1 and intend to reflect the European case (Scenario
1) and the U.S. case (Scenario 2). Scenario 3 is added to show that it also holds for other
parametric specifications.

Parameter Scenario 1 (Sc.1) Scenario 2 (Sc.2) Scenario 3 (Sc.3)
p 1.75 1.75 1.75
as 0.5 0.5 0.3
r 0.05 0.05 0.03
λ 0.7 0.3 0.3
c 0.3 0.3 0.3
β 0.5 0.5 0.5
δ 0.05 0.05 0.1
k 7.5 7.5 3.5

η = α 0.5 0.5 0.5

Table 1: Parameter Values

The values are chosen to obtain an unemployment rate of about 8.8% for Europe (Scenario
1) and 6.5% for the US (Scenario 2) accorrding to the actual employment report of the OECD
(2004a) at an employment protection level T = 0. The resulting unemployment rate for
Scenario 3 is 5.7%. Furthermore, the bargaining power is chosen to be β = α = η, according
to the condition of Hosios (1990).11 Broersma and van Ours (1999) find empirically that it is

11The qualitative results of the above calibrations do not change if this is not the case. But following a
standard assumption when calibrating matching models, this is assumed to hold here as well.
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reasonable to assume η = 0.5. In all three scenarios, β > β̂. The above theoretical analysis
predicts an increase in the level of education if employment protection is increased.

It is apparent from Figure 1 that the level of education x̃ increases with employment
protection T in all three scenarios as all three graphs have an ascending slope.12 That is
because workers obtain a sufficiently large fraction of the investment in skill formation, since
with these parameter constellations, β > β̂ (as can be seen in Figure 2) for all T that yield
an economically reasonable solution for the unemployment rate.13
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Figure 2: Threshold β̂

Furthermore, using these parameter constellations it can be shown that the levels of
unemployment in both sectors and therefore in the entire economy fall when employment
protection is increased. The simulation makes possible the conclusion that more employment
protection can increase the level of education and decrease unemployment as long as the
bargaining power of workers is big enough.

5 Conclusions

The main result of this paper is that more employment protection increases the level of ed-
ucation acquired by workers ex ante as long as workers obtain a sufficiently large fraction of
the rent resulting from skill formation. That is due to the fact that increasing employment
protection relatively increases the (re-)employment chances of high-skilled workers through
market tightness. In addition to the better re-employment chances of high-skilled workers, it
can be shown that high-skilled workers get dismissed later than low-skilled workers and ben-
efit more from an increase in employment protection. Furthermore, a high level of education
unambiguously decreases unemployment.

12The calibration allows for the speculation that a lower level of education costs, k, amplifies the increase
of education as the slope of scenario 3 is much steeper than the one of scenarios 1 and 2.

13Economically reasonable solutions are those solutions where the unemployment rates do not fall below
zero, which can be a mathematical solution in case T > 0.85.
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This paper complements Burda (2003) and Wasmer (2003). In their works, they suggest
that education is achieved ”on-the-job”. While Burda (2003) finds that more employment
protection decreases education, Wasmer (2003) finds the opposite. That is due to the fact
in the model presented by Burda (2003), the firm bears the costs of education, while in the
model by Wasmer (2003), the worker faces those costs. Next to the fact that it is important
who pays for education, we introduce a novel argument to the discussion. It is not only
important who pays for education, but also when the education decision takes place. As a
huge part of workers’ skill formation is done before they enter the labour market (OECD
2004b), this is an interesting topic to think about. Despite the fact that it might seem
odd to use employment protection as an instrument to increase education, we have seen
that education can be increased by more employment protection under the above mentioned
conditions. Especially for developed countries, this argument might be interesting, as it is
often claimed that in times of globalisation there can only be kept comparative advantages
through higher innovation and well educated workers.

Nevertheless, the results should not be misinterpreted as a pleading for more employment
protection. As we have also seen, the ambiguity of the effect an increase of employment pro-
tection has on overall unemployment cannot be resolved. Only the pressure of a possible
increase in unemployment when employment protection is increased decreases. Further re-
search into different types of employment protection needs to be done.

Mathematical Appendix

A Who benefits more from employment protection?

Employed high-skilled workers obtain more benefits from employment protection if reserva-
tion productivity of high-skilled workers falls by more than the one for low-skilled workers

when employment protection is increased (
dεs

d

dT
<

dεl

d

dT
). Totally differentiating the JD and JC,

equations (8) and (9), yields

dεi
d

dT
= −

(r + δ + λ)(r + δ)cq′(θi) − q(θi)2βc

(r + δ + λG(εi
d))cq

′(θi) − q(θi)2βc
. (18)

The above condition (
dεs

d

dT
<

dεl

d

dT
) yields

λ
(
G(εs

d) − G(εl
d)

)
<

β

η

(
(r + δ + λ)(r + δ) + (r + δ + λG(εl

d))

(r + δ + λ)(r + δ)
θsq(θs)

−
(r + δ + λ)(r + δ) + (r + δ + λG(εs

d))

(r + δ + λ)(r + δ)
θlq(θl)

)
, (19)

where 0 < η = −
q′(θl)
q(θl)

θl = −
q′(θs)
q(θs)

θs < 1 for a Cobb-Douglas matching function.
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Since εs
d < εl

d and θs > θl, as shown above, the lhs in equation (19) is smaller zero, while
the rhs is larger. That means, employed high-skilled workers benefit more from the same
level of employment protection than employed low-skilled workers.

This is due to the fact that when changing employment protection, the original levels of
reservation productivity and market tightness differ in both sectors due to the productivity
difference. The higher the productivity difference as, the more beneficial is the effect of
increasing employment protection for the employed high-skilled compared to the employed
low-skilled workers.
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