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a b s t r a c t

This article aims to understand how public policies affect the behavior of agents in terms
of selectivity. In other words, we explain how the state of the labour market and, in par-
ticular the qualification level of workers, affects the technological choices of firms. Using
a matching model in which workers are vertically differentiated and where the nature of
jobs is endogenous, we show that an increase in unemployment benefits or in minimum
wage can enhance the recruiting of skilled workers by making firms more selective and
jobs more complex.
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1. Introduction

The deteriorating labour market situation of the less qualified over the past twenty years has characterized most
developed countries. This has led many experts and international organizations, including the OECD, to focus on the lack of
the labour market’s flexibility in European countries (Krugman, 1993; Manacorda and Petrongolo, 1999) and to recommend
that these countries should soften their legislation. Labour market legislation which varies from one country to another
would, according to the OECD, be an important explanation for the observed differences between European and American
unemployment and wages inequalities. In particular, the OECD emphasizes the relatively high costs of layoffs, minimum
wage and the role of trade unions.

In theory, theminimumwage contributes to reduce the disparities. However, the numerous empirical studies to evaluate
the effect of such an instrument on employment did not bring net confirmation to the theoretical arguments. UsingAmerican
data (Brown, on 1999; Lee, on 1999) and themethodology of natural experiences, Card and Krueger (1994, 1995) shows that
an increase in minimum wage can lead to a rise of employment when the initial level of this minimum is low. Their study
was made on fast food in New Jersey in 1992 and in California in 1988 (Kennan, 1995; Neumark and Wascher, 2000). In a
French study, Kramarz and Philippon (2001) bring to an increase in employment returns of unskilled workers when the cost
of the minimum wage falls following an extension of reduced charges on low salaries (Gafsi et al., 2004).

Several arguments have been presented to explain the rising inequality between skilled and unskilled worker earnings,
namely technical progress and international trade. However, the theoretical and empirical literature (Acemoglu, 2002, 2003;
Aghion and Howitt, 2002) have considered the first as the most crucial.

In the literature, biased technical progress is generally regarded as a exogenous parameter which determines the state of
the labourmarket (Gautier and Teulings, 2004; Nickell, 2004). In this context, Acemoglu (1999), Albrecht and Vroman (2002)
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and Gautier (1999) have constructed models in which firm qualification needs are endogenous. These authors have focused
on vertical differentiation of workers and therefore on the question of job complexity. However, in these models worker
heterogeneity is binary (qualified/not qualified) and the firms’ choice discrete. This framework is thus rather restrictive and
conditions the results of these models since the productivity of a skilled job filled by a qualified worker does not depend on
the state of the labour market. In other words, job complexity remains essentially exogenous.

The main contribution and originality of this paper come from, first the way we study the interactions between tech-
nological choices of firms and labour market policies, second, the dynamic of the model and third, the continuity of skill
distribution

The existing literature treats productivity inequalities as given and tries to find the most effective policies to reduce
the gaps between workers (Marimon and Zilibotti, 1999). We consider that firms react to public policies by changing their
technological choices according to the qualification level of workers. The perspective is thus reversed. Instruments like un-
employment benefits and minimumwage not only affect labour market performance, but also firms’ technological choices.
Theses choices are at the very source of the inequalities these instruments are supposed to reduce.

We use a dynamic matching model (Pissarides, 2000) in which heterogeneous workers are vertically differentiated by
their qualification level (Strand, 2000, 2002). On the other hand, firms are supposed identical and offer a single homogeneous
job. The hiring process between the two agents is formalized by a constant returns function.

Workers productivity depends both on their qualification level and on the degree of job complexity. In accordance to
intuition, we suppose that only qualified workers take advantage of job complexity. In other words, we account for the
complementarity between complexity and qualification level. In this context, only workers with a sufficient qualification
levelwill participate in the labourmarket. The continuous distribution of skills, and not binary as in the above-notedmodels,
allows then the definition of an ability threshold more relevant and closer to the labour market’s reality. All workers whose
qualification level is lower than this threshold are considered not employable and are excluded from the labour market. We
will show that this threshold plays a key role in the determination of job complexity.

In this framework, we study the effects of unemployment benefits and of minimumwage on productivity and on labour
market participation. We show that an increase in minimum wage would make firms more selective by requiring a higher
ability threshold for recruiting workers.

With the minimum wage, all workers whose productivity is low will be excluded from the labour market because firms
refuse to recruit them. As a result, an increase in the minimum wage leads to a decrease in labour market participation.
Considering that the recruitment of qualified workers becomes easier, firms in this economy respond to this increased
selectivity by creating more complex jobs. The characteristics of the created jobs will be adapted for higher skill workers,
leading to an improvement in matching quality, and thus productivity. In this context, the minimumwage can be presented
as a public policy instrument for regulating job assignment.

Comparative statistics also suggests that an increase in unemployment benefits makes firms and employable workers
more selective by requiring a higher ability threshold. As a result, firms choose to increase job complexity, which has a
positive effect on productivity. However, and in spite of matching quality improvements, the labour market’s participation
decreases, while the unemployment rate rises.

The rest of paper is organized as follows. The model and the market structure are presented in Section 2. Then, solving
of the model and the definition of its equilibrium are discussed in Section 3. We define and study the comparative statics
properties of the model in Section 4. Finally, the paper concludes in Section 5.

2. The model

Consider an economy populated by a large exogenous number of workers and a large endogenous number of firms. Each
firm offers a single job. Firms and workers are risk neutral and have the same rate of time preference denoted by r .

Workers are vertically differentiated by their qualification level and have an infinite horizon. Each worker’s ability z is a
constant, implying that productivity differences are purely general. Among theworker population, z is distributed according
to a continuous distribution, G(z), with support z ∈ [zmin, Z]. The density of G(z) is denoted by g(z).

On the other hand, firms in this economy are identical. The exogenous job destruction rate is s. Nevertheless, we assume
firm free-entry in order to maintain a fixed number of firms at the stationary state.

2.1. Job complexity and productivity

Each firm-i of this economy requires a minimal ability (qualification level), called ẑi, for her future worker. Indeed, all
workers with an ability below ẑi are excluded from the labour market and will be considered not employable.

In addition, a firm that enters the labourmarketwith a vacant job,must define the degree of complexity of this job in order
to maximize its value. This endogenous determination of production technology based on the market labour conditions is a
key point of our analysis.

In this context, we assume that the productivity of a job-i depends both on the degree of complexity and on the ability
(i.e. qualification level) of the worker who is occupying it. Formally, the productivity of a job-i, noted yi(ai, z), is considered
as a linear and increasing function of ability z:

yi(ai, z) = A(ai) + aiz. (1)
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Fig. 1. Job complexity and productivity.

In this equation, the endogenous variable ai (ai ≥ 0) measures the degree of complexity of the job offered by firm-
i. Intuition suggests that an increase in complexity must raise skilled workers’ productivity while decreasing unskilled
workers’ productivity. It is easy to see that, formally, this hypothesis requires that A(ai) be a decreasing function. In order
to check this hypothesis, we consider the specific ability level, noted z̃i, such that an increase in ai leaves the productivity
yi(ai, z̃i) unchanged:

∂yi(ai, z̃i)
∂ai

= 0 ⇐⇒ z̃i = −A′(ai) > 0. (2)

By substitution, we get

∂yi(ai, z)
∂ai

= zi − z̃i. (3)

We observe that an increase in ai leads to a rise in productivity for workers whose ability is higher than z̃i and to a decline
in productivity forworkerswhose ability is less than z̃i. Moreover, it seems natural to consider that the proportion ofworkers
whose ability allows for an increase in degree of complexity decreases (increase of z̃i) when complexity increases. In other
words, a continuing rise in complexity has a negative effect on the proportion of employable workers. This boils down to
having a concave A(ai) function:

dz̃i
dai

= −A′′(ai) > 0. (4)

As noted above, we are only interested in the effects of technology biased at the expense of unskilled workers (Fig. 1). In
this case, increasing the degree of complexity implies, on the one hand, a rise in productivity of the highly skilled workers,
and on the other hand, a decrease in productivity of unskilled workers. Formally, this boils down to admitting that the
threshold ability ẑi is lower than z̃i. We conclude that:

∂yi(ai, ẑi)
∂ai

< 0 ⇐⇒ ẑi + A′(ai) < 0 ⇐⇒ ẑi < z̃i. (5)

In fact, each firm-i decides on the degree of complexity by taking into account that only qualified workers can take
advantage of an increase in complexity A′(ai) < 0. This complementarity relation between qualification and technology
has been treated in several theoretical (Autor et al., 1998; Funk and Vogel, 2004) and empirical (Bound and Johnson, 1992;
Berman et al., 1994) papers. In a general equilibrium framework, Acemoglu (1998) shows also that only skilled workers are
able to put in place new technologies within firms.

To summarize, setting a minimum ability level (i.e. qualification level) allows the firm to determine, on average, the
characteristics of his future worker (low or high z level) and to adopt a technological choice which corresponds to the ability
level of workers who are able to occupy its vacant job.

2.2. Hiring process

There is friction in the labour market that stops instantaneous matching of employable unemployed workers and vacant
jobs. Let, θ , represent the labour market tightness (i.e. the ratio of vacant jobs, V , to employable unemployed workers U).
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Meetings between firms with a vacant job and employable unemployed workers are summarized by a constant-returns
matching function (Pissarides, 2000).

Formally, the matching function, noted π(V ,U), is a homogenous function of degree 1 and is an increasing function in V
and U . Thus, the probability for a firm to meet an employableworker is:

q =
π(V ,U)

V
= π


1,

1
θ


= q(θ). (6)

It is obvious that this probability is decreasing in θ . Owing to the congestion effect, a rise in the number of vacant jobs has
a negative impact on the probability to fill a job. Concerning workers, the hiring probability, noted p, is written as follows:

p = θq(θ) = p(θ). (7)

Contrary to q(θ), the probability that an employable worker finds a job is an increasing function of θ . In other words, a
rise in the number of vacant jobs provides workers with more opportunities to find a job.

2.3. Intertemporal utilities and profits

In the following, we restrict the analysis to a symmetric stationary state, where all firms but i have set the same degree
of complexity a, as well as the same ability threshold ẑ. At this stage, the pair (a, ẑ) is seen as exogenous. In the next section,
we will show that the choice of firm-i, (ai, ẑi), is derived from the optimization of the vacant job value.

Let us consider the expected lifetime utility of an employableworker with ability z. At the stationary state, if this worker
holds job-i, his/her lifetime utility Wi(z) depends on his wage wi(z) and on the destruction rate s.

We assume that unemployed workers’ income is composed of unemployment benefits b and productivity of household
production µ. Their expected lifetime utility Wu(z), depends on the probability p(θ) of finding a job. As a result, in the
stationary state, utilitiesWi(z) and Wu(z) satisfy:

rWi(z) = wi(z) − s (Wi(z) − Wu(z)) (8)
rWu(z) = b + µ + p(θ) (W (z) − Wu(z)) (9)

where W (z) is the lifetime utility of workers with ability level z when holding a job different from i. As firms are very
numerous, the probability of unemployed workers getting job-i is almost zero.

We consider that the firm’s jobs are either vacant or filled. The value of job-i filled by aworkerwith ability z, Ji(z), depends
on the net instantaneous income (yi(ai, z)−wi(z)) and on the future profits taking into account that the firm can die at any
time with probability s. It satisfies:

rJi(z) = yi(ai, z) − wi(z) − s (Ji(z) − Jvi(z)) . (10)

As long its job is not filled, firm-i must invest c to create this job and to look for a worker. Furthermore, opening a new
job is more profitable if the probability q(θ) is high. The value of a vacant job-i depends on the conditional expected value
J̄i and given by:

J̄i =
1

1 − G(ẑi)

∫ Z

ẑi
Ji(z)g(z)dz. (11)

Firm-i is too small to lead workers of lower ability than ẑ to seek for a job. This means that the threshold ẑi cannot be
lower than ẑ. Under this condition, the value Jvi satisfies:

rJvi = −c +
q(θ)

1 − G(ẑ)

∫ Z

ẑi
(Ji(z) − Jvi)g(z)dz. (12)

Taking into account the free-entry assumption (Jv = 0), we presume that new jobswill be created until the optimal value
of a vacant job be equal to zero. In addition, the job-i average productivity ȳi and average wage w̄i are given by:

ȳi =
1

1 − G(ẑi)

∫ Z

ẑi
yi(ai, z)g(z)dz (13)

w̄i =
1

1 − G(ẑi)

∫ Z

ẑi
wi(z)g(z)dz. (14)

2.4. Wage bargaining and surplus sharing

In accordance with traditional matching models, surplus created by a firm/worker is divided between the two agents
according to their respective bargaining strength. However, here, the Generalized Nash rule is constrained by giving the
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worker a wage higher than the minimum wage (m). In fact, if β(0 < β < 1) represents the workers’ bargaining strength,
the maximisation program for firm-i is:

max
wi(z)

(Wi(z) − Wu(z))β (Ji(z) − Jvi)(1−β) s.c : wi(z) ≥ m. (15)

This program has two types of solutions depending on the minimum wage level. First, for small values of this minimum
wage, the constraint is not binding. Therefore, the global surplus, noted Si(z), is divided between the two agents according
to the Nash rule:

Wi(z) − Wu(z) = β(Wi(z) − Wu(z) + Ji(z) − Jvi) = βSi(z) (16)

Ji(z) − Jvi = (1 − β)(Wi(z) − Wu(z) + Ji(z) − Jvi) = (1 − β)Si(z). (17)

In this first case, the wage setting is free and the ability threshold ẑi cancels the global surplus.
On the contrary, if the minimum wage is high (that is the case which we are interested in), the constraint is binding for

less productive matches (i.e. for workers with low qualification). The solution to (15) depends on the ability of the worker
who fills the job. We consider the ability transition level, noted zmi , such that the Generalized Nash rule implies a bargained
wage equal to the minimum wagem:

wi(zmi ) = m. (18)

Two systems of wage setting should be distinguished. In the first system, the qualification level of a worker who holds a
job is superior to zmi . In this case, the wage is determined by the Nash rule and workers’ rent satisfies:

Wi(z) − Wu(z) =
wi(z) − rWu(z)

r + s
. (19)

Taking into account the surplus sharing rule (Eq. (17)) and the value of filled job-i, we deduce the following expression
for (Ji(z) − Jvi) on the interval [zmi , Z]:

Ji(z) − Jvi =
(1 − β)(yi(ai, z) − r(Jvi + Wu(z)))

r + s
. (20)

On the contrary, in the second system, the qualification level is inferior to zmi and the Nash rule generates a low wage. In
this case, the worker who fills a job-i receives a minimum wage. Thus, a firm makes the following profit:

Ji(z) − Jvi =
yi(ai, z) − m − rJvi

r + s
. (21)

We know that productivity of job-i is an increasing function of the qualification level and that the surplus of firm-
i (Ji(z) − Jvi) must be positive. Considering Eq. (21), the ability threshold ẑi must satisfy the following condition:

yi(ai, ẑi) ≥ m + rJvi. (22)

Formally, this condition implies that ẑi maximizes the value of vacant job-i under the constraint that ẑi ≥ ẑ. At the
symmetric state, this inequality will be necessarily binding. Taking into account the free-entry assumption, we obtain:

y(a, ẑ) = m. (23)

An increase in minimum wage has a positive effect on minimal productivity (marginal worker’s productivity). In other
words, firms become more selective by requiring a higher ẑ. Consequently, the proportion of not employable workers rises
and the participation rate in the labour market, noted τ (τ = 1 − G(ẑ)), decreases. As a consequence, it appears that the
introduction of aminimumwage can be a source of labourmarket efficiency, by shifting the job structure in favor of qualified
workers.

In the stationary equilibrium, the number of workers who lose their job must equal the number of unemployed workers
who find a job. This equilibrium condition implies:

p(θ)U = sL = s(N − U). (24)

Thus, the equilibrium unemployment rate u is a function of the recruiting probability p(θ):

u =
s

s + p(θ)
. (25)

For a given level of p(θ), an increase in the destruction rate s leads to a rise in the equilibrium unemployment rate. On
the contrary, this latter is a decreasing function of the recruiting probability p(θ) (for a given level of s).

3. Model equilibrium

Solving the model consists of establishing interactions at the stationary equilibrium, between labour market tightness
θ , ability transition zm, degree of complexity a and ability threshold ẑ. We first study and specify the optimal degree of job
complexity, and then, describe wage setting and job creation processes.
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3.1. Optimal choice of job complexity

When entering the labour market, firm-i decides on the degree of complexity of the created job (ai). This optimal choice
results from the maximization of the asset value Jvi. According to Eqs. (20) and (21), we deduce an expression for the value
of the vacant job Jvi depending on the choice variables of firm-i:

rJvi = −c +
q(θ)

(r + s)(1 − G(ẑ))

∫ zmi

ẑi
(yi(ai, z) − m − rJvi)g(z)dz + (1 − β)

×

∫ Z

zmi

(yi(ai, z) − r(Wu(z) + Jvi))g(z)dz


. (26)

At the symmetric equilibrium, maximization of (26) with respect to the degree of job complexity ai, implies:

A′(a)

(1 − G(ẑ)) − β(1 − G(zm))


= −

∫ zm

ẑ
zg(z)dz − (1 − β)

∫ Z

zm
zg(z)dz. (27)

The productivity of workers receiving a minimum wage acts more strongly on the expected profits than the one of
qualified workers receiving a bargained wage. Thus, the degree of complexity does not maximize average productivity.
As a result, we can verify that an increase of the ability transition zm reduces the job’s complexity when a has a negative
effect on the productivity of workers receiving a minimum wage:

A′(a) + zm < 0. (28)

This expression can be explained by the fact that going from bargained wage to minimum wage reduces the impact of
increasing job complexity on expected profits. Since A(a) is concave, we have that:

da
dzm

=
−A′′(a)


1 − G(ẑ) − β(1 − G(zm))


β [A′(a) + zm]

< 0. (29)

If wage setting is free (i.e. absence of minimumwage), ability transition and ability threshold are equal (zm = ẑ) (Amine
and Lages Dos Santos, 2010).

3.2. Wage setting

We use Eqs. (16) and (17) in order to establish interactions, at the stationary equilibrium, between labour market tight-
ness, ability transition, degree of complexity and ability threshold. We obtain an expression for the workers’ share in the
global surplus:

W (z) − Wu(z) =
β

1 − β

y(a, z) − w(z)
r + s

. (30)

Using Eqs. (8) and (9), we deduce a second expression for the workers’ share in the global surplus:

W (z) − Wu(z) =
w(z) − b − µ

r + s + p(θ)
. (31)

From these two expressions of workers’ share (W (z) − Wu(z)), we establish that (for z = zm):

β

1 − β

y(a, zm) − m
r + s

=
m − b − µ

r + s + p(θ)
. (32)

We show that, for a given level of θ and zm, raising theminimumwage has a positive and proportional impact on themin-
imal productivity (Eq. (23)), making the proportion of workers excluded from the labour market higher. As a consequence,
job complexity becomes more profitable.

Raising of unemployment benefits, which increases bargained wages, reduces the ability transition zm. Thus, for a given
level of ẑ, the proportion of workers receiving the minimum wage decreases.

3.3. Job creation process and equilibrium

Since we assume firm free-entry, we can establish the following expression for the job creation process:

w̄ = ȳ −
(r + s)c
q(θ)

. (33)
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Moreover, the minimum wage satisfies:

w̄ =
G(zm) − G(ẑ)

1 − G(ẑ)
m +

1
1 − G(ẑ)

∫ Z

zm
w(z) g(z) dz. (34)

Substituting Eq. (33) in (34), we obtain another expression between endogenous variables of the model:

ȳ −
(r + s)c
q(θ)

=
G(zm) − G(ẑ)

1 − G(ẑ)
m +

1 − G(zm)

1 − G(ẑ)

[
(b + µ)(r + s)(1 − β)

r + s + βp(θ)

+
β(r + s + p(θ))

r + s + βp(θ)

1
1 − G(zm)

∫ Z

zm
y(a, z)g(z)dz

]
. (35)

By differentiation of this expression, we show that, for a given level of θ and a, an increase in the minimum wage has a
positive effect on the proportion of workers receiving this minimum wage, and hence rises the ability transition zm.

To summarize, the labour market equilibrium is defined as follows:

y(a, ẑ) = m (23)

A′(a)

(1 − G(ẑ)) − β(1 − G(zm))


= −

∫ zm

ẑ
zg(z)dz − (1 − β)

∫ Z

zm
zg(z)dz (27)

β

1 − β

y(a, zm) − m
r + s

=
m − b − µ

r + s + p(θ)
(32)

ȳ −
(r + s)c
q(θ)

=
G(zm) − G(ẑ)

1 − G(ẑ)
m +

1 − G(zm)

1 − G(ẑ)

[
(b + µ)(r + s)(1 − β)

r + s + βp(θ)

+
β(r + s + p(θ))

r + s + βp(θ)

1
1 − G(zm)

∫ Z

zm
y(a, z)g(z)dz

]
(35).

Definition 1. The labour market equilibrium is a set of variables (a∗
; ẑ∗

; θ∗
; zm∗) which jointly satisfy Eqs. (23), (27), (32)

and (35).

4. Comparative statics

In this section, we study the effects of minimum wage and unemployment benefits on variables of the model and
particularly on job complexity. In the first step, we start with the analytical study of these effects. Then, we resort to
numerical analysis in order to confirm the analytical results and to eliminate ambiguity.

In order to facilitate a comparative statistics study, it is convenient to use a two-dimensional space by treating the
threshold ability ẑ and ability transition zm as implicit functions of complexity a. Then, by substitution in Eqs. (32) and
(35), we get two expressions between the labour market’s tightness θ and job complexity a.

From Eqs. (23) and (27), we deduce that equilibrium expression (32) allows one to write the labour market’s tightness
as an implicit and decreasing function of complexity a. In the (θ, a) space, this function (θ = CE(a, .)) is represented by a
decreasing curve, noted (CE) (Fig. 2).

We now consider the equilibrium expression (35). It is easy to verify that, according to (35), the average productivity
and the labour market’s tightness are positively correlated. However, we have established that average productivity is an
increasing function of complexity. As a consequence, Eq. (35) allows one towrite the labourmarket tightness θ as an implicit
and increasing function of complexity a. This second function (θ = JC(a, .)) is represented by an increasing curve, noted
(JC), in the (θ, a) space (Fig. 2).

4.1. Minimum wage effects

We use Fig. 2 in order to simplify the study of minimumwage effects. We first consider the CE curve. As noted above, an
increase in minimum wage has a positive impact on the minimal productivity y(a, ẑ). Also, according to Eq. (32), a rise in
m leads to an increase in complexity a, for a given level of θ . In other words, an increase in minimum wage m shifts the CE
curve up. We can also see that a rise inm also shifts the JC curve up (Fig. 2).

To resume, the graphical study shows that the minimum wage increases job complexity by increasing the threshold
ability, thus reducing the labour market’s participation.

In addition, taking into account of Eqs. (13) and (27), we show that average productivity is an increasing function of
complexity:

dȳ = βda


(G(zm) − G(ẑ))(z̄ −

 zm

ẑ zg(z)dz)
1 − G(ẑ) − β(1 − G(zm))


+ dẑ

g(ẑ)(ȳ − y(a, ẑ))
1 − G(ẑ)

> 0. (36)
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Fig. 2. The labour market’s equilibrium.

This increase in complexity and agents’ selectivity, leads to making matches more productive, and hence rise in the
productivity (ȳ). As a result, we establish the two following propositions:

Proposition 1. At the optimum level of profits, an improvement inminimumwagemakes agents more selective, thus giving firms
incentives to create more complex jobs and increasing labour productivity.

Proposition 2. However, this rise in minimum wage implies a negative effect on labour market participation.

A rise in minimum wage affects agents selectivity by requiring a higher ability threshold, and hence a higher level of ẑ.
Analytically, this impact is deduced from an equilibrium equation (23) which implies that a rise inm leads to a proportional
rise in y(a, ẑ).

Consequently, the probability of a firm meeting a qualified worker becomes higher. As a result, firms adapt their tech-
nological choice to qualified workers by creating more complex jobs. However, the labour market’s participation decreases
since the proportion of excluded workers (who have low productivity) rises. This result differs from Acemoglu and Pischke
(2003). They show that wage regulation could lead firms to redirect training effort to less qualified workers.

As a result of this technological choice, oriented to higher job complexity, matching becomesmore productive, increasing
average productivity and wages. In addition, it appears that a rise in the minimum wage has a positive effect on the ability
transition zm increasing the proportion of workers receiving this minimum wage.

Other papers have achieved similar results with respect to a positive impact of minimumwage on job quality (Edagbami,
2006; Neumark andWascher, 2007). However, the originality and the particularity of ourmodel, reside in the choice of com-
plexity which endogenizes the productivity inequalities of workers. Within this framework, we introduce a minimumwage
which improves matching quality by affecting not only agents selectivity (as Acemoglu (2001)), but also firms’ complexity
choice.

4.2. Unemployment benefits effects

We re-examine Fig. 2 in order to study the impact of unemployment benefits on the model variables.
First, consider the CE curve. By differentiation of the equilibrium equation (32), we can easily verify that, for a given level

of θ , a rise in unemployment benefits affects job characteristics. The latter becomemore complex. Graphically, this increase
in b shifts the CE curve up (Fig. 2).

According to the equilibrium equation (35), we deduce that, for a given level of complexity a, an improvement in the
unemployment benefits stimulates job creation by raising θ . This can be explained by the fact that unemployment benefits
make agents more selective and thus matching is more productive. Graphically, this impact is represented by an upward
shift in the JC curve (Fig. 2).

In summary, according to the graphical study, agents become more selective about matching quality by requiring a high
threshold ability. As a consequence, firms adapt their technological choice (a) to qualified workers, reinforcing the positive
impact of unemployment benefits on the average productivity (ȳ).

Propositions 3 and 4 summarizes unemployment benefits effects on the model’s parameters:

Proposition 3. At the optimum level of profits, an improvement in unemployment benefits makes agents more selective, thus
giving firms incentives to create more complex jobs. Although matching becomes more productive, the impact on labour market
participation is negative.
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Fig. 3. Impact of the minimum wage on model variables.

Proposition 4. However, this rise in unemployment benefits implies a negative effect on labour market participation.

In accordance with our remark about the equilibrium equation (32), an increase in unemployment benefits, which
reinforces the workers’ bargaining power, leads to a rise in bargained wages and to a decrease in the proportion of workers
receiving the minimum wage (fall of zm). Firms choose to create more complex job in favor of qualified workers whose
recruiting becomes more easier. Although, matching quality becomes more productive, the labour market’s participation
falls.

Other papers (Acemoglu and Shimer, 1999, 2000; Diamond, 1981; Ljungqvist and Sargent, 1995) show that unemploy-
ment benefits, which allow workers to choose their jobs better, improve job quality and global productivity. In the same
mind, Marimon and Zilibotti (1999) show that, in a matching model with horizontal differentiation of agents, an increase in



218 S. Amine, P. Lages Dos Santos / Research in Economics 65 (2011) 209–220

b

b

b

b

Labour market tightness Job complexity

Ability threshold Ability transition

b

b

The conditional expected of productivity The conditional expected of wage

Unemployment rate

 1

 1.1

 1.2

 1.3

 1.4

 1.5

 1.6

 1.7

 1.8

 1.9

 2

 0.6

 0.7

 0.8

 0.9

 1

 1.1

 1.2

b

 1.3

 1.35

 1.4

 1.45

 1.5

 1.55

 1.6

 1.65

 1.7

 1.75

 1.8

 1.5

 1.55

 1.6

 1.65

 1.7

 1.75

 1.8

 1.85

 1.9

0.86

0.88

 0.9

0.92

0.94

0.96

0.98

 1

 9.5

 10

 10.5

 11

 11.5

 12

 12.5

0 0.1 0.2 0.3 0.4 0.5 0.6

0 0.1 0.2 0.3 0.4 0.5 0.6 0 0.1 0.2 0.3 0.4 0.5 0.6

0 0.1 0.2 0.3 0.4 0.5 0.6 0 0.1 0.2 0.3 0.4 0.5 0.6

0 0.1 0.2 0.3 0.4 0.5 0.6
 0.78

 0.8

 0.82

 0.84

 0.86

 0.88

 0.9

 0.92

0 0.1 0.2 0.3 0.4 0.5 0.6

Fig. 4. Impact of unemployment benefits on model variables.

unemployment benefits leads to a better adaptation of skills to firms’ needs. On the contrary, in our model, the productivity
effect of unemployment benefits is not only due to selectivity but also to endogenous technological choice.

4.3. Numerical analysis

In this section, in order to confirm and to complete previous results, we seek to eliminate ambiguity concerningminimum
wage and unemployment benefits effects on the labour market’s tightness. Note that this is not a calibration exercise. These
simulations are intended only to sign the effects on different variables. Also be noted that the obtained results do not change
depending on parameter values.
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In accordance with current real rate, the annual rate of time preference is estimated at 5%. The job destruction rate is
fixed at 0.15. We use a Cobb–Douglas function of the form π(θ) = hθη to represent the matching function. In accordance
with standardmatchingmodels (Cahuc and Lehmann, 2000;Mortensen and Pissarides, 1999), we choose an elasticity, noted
η, of this function with respect to vacant job equal to 0.5. The bargaining power is fixed at 0.5. The Hosios condition is hence
satisfied. Unemployment benefits, which are funded by a neutral tax, represent 50% of wages, while domestic productivity
is fixed at 5%. In this economy, for a minimum wage level equal to 0.6, the unemployment rate reaches 11.46%.

For these simulations, we assume that the complexity function A(a) is quadratic (A(a) = −a2). The qualification level is
distributed among workers according to a continuous distribution, G(z), with G(z) = α(z − zmin).

Fig. 3 illustrates theminimumwage effects on the variables of themodel, it seems that thematching quality improvement
makes job creation more profitable and leads to a rise in labour market tightness. As a consequence, the probability p(θ)
for employable workers to find a job increases and the unemployment rate decreases. Nevertheless, firms will have more
difficulties in filling their job, as q(θ) decreases.

Using Fig. 4, we obtain a negative impact of unemployment benefits on the labour market’s tightness. In spite of an
average productivity improvement, a decrease in the value of filled jobs could brake the job creation process. Firms are less
incentivized to enter the labourmarket since prospective profits decrease. A decrease in the labourmarket’s tightness raises
both the probability of meeting a worker q(θ) and the unemployment rate. On the contrary, employableworkers have more
difficulties in finding a job.

5. Final comments

This paper aims at understanding interactions between labour market performance and public policies used to reduce
inequalities. Within an economy in which the nature of jobs is endogenous, we analyze the consequences of adopting and
increasing the minimum wage and unemployment benefits. These instruments are generally considered as the source of
labour market inflexibility.

Considering that job complexity results from the firm’s choice, we have obtained two main results. The first one is re-
lated to minimum wage impact on job quality and labour market participation. We have shown, in the second result, that
unemployment benefits lead to a fall in job creation and to productivity improvement.

Indeed, we have shown that raising the minimum wage affects simultaneously the firms’ behavior for recruiting and
jobs characteristics. Against this public policy, firms require a higher minimal qualification and create more complex jobs.
In spite of productivity improvement, labour market participation decreases. To summarize, the introduction of minimum
wage reduces the size of the economy by making it more competitive.

The presence of a minimum wage reverses unemployment benefit’s effects on the labour market’s participation and on
the complexity. Without a minimum wage, the rise in unemployment benefits affects directly labour market participation
by increasing the minimal qualification level. On the contrary, with the presence of a minimum wage, the direct effect is
on job complexity and the fall in participation is only a consequence. In other words, in the presence of a minimum wage,
unemployment benefits act on participation only when job complexity is endogenous. This clearly shows the limits of an
approach which considers the nature of jobs as being exogenous.
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