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Abstract
Work-sharing measures aim to reduce unemployment. When politicians are more interested in
fostering this kind of measures is when the official unemployment rate published in statistics rises.
There is already an important body of research addressing this issue, but it has mainly focused on
the labour demand side. Nevertheless, it must not be forgotten that unemployment is determined
both by demand and supply. The neoclassical model of labour supply predicts that a reduction of
standard working hours encourages labour market participation. In this paper we show that this
unambiguous result vanishes precisely when high unemployment makes that search transaction
costs cannot be considered negligible.
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1. Introduction
The aim of this paper is to qualify a theoretical result related to labour supply which is relevant when economic
authorities plan to reduce regulated working time in order to achieve unemployment reductions. More precisely,
we are interested in analyzing the effects of work-sharing measures from a labour supply perspective. We focus
on labour supply side because it has been much less studied in the literature than the demand side. Despite this,
it has to be taken into account that the levels of unemployment and the unemployment rate are determined by
both the labour supply and demand1. So, to evaluate and assess accurately the effects of work-sharing policies is
1

A revealing example is the case in Spain during the year 2008. According to the Survey of Active Population, the number of unemployed
people in the fourth quarter of the year 2007 was 1,927,600 and a year later this figure was 3,207,900. So, the number on unemployed workers went up by 1,280,300. But the interesting thing is how this huge increase in unemployment is explained: while the employed people decreased by 620,100, at the same time the labor force increased by 660,200 people.
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necessary to understand workers behaviour affecting labour supply decisions, especially that related to the
choice of entering the labour market or not (participation decisions).
We do believe that the relative lack of theoretical research from the labour supply side is a consequence of the
influence of a strong and very well founded result which simply states that in a context of regulated working
time, a reduction in the length of the standard (regulated) working week2 will always increase labour force participation. The reason for that is based on something as unquestionable as the convexity of indifference curves
or the strict quasi-concavity of the utility function. Nonetheless, as we shall show later, if we add to the static
neoclassical model of labour supply a simple and very reasonable assumption in unemployment contexts, such
as the existence of search costs so as to find an employment, the above mentioned result will not be guaranteed.
This is particularly important because it is when the unemployment rate is very high that politicians are more
interested in passing work-sharing legislation. In this way, we reckon that to take an inverse relation between
regulated working time and labour force participation for granted might be a bit risky from an economic policy
point of view. We also expect that our theoretical reflection encourages further empirical research that sheds
light on this issue.
A number of work-sharing arrangements have been implemented in Europe during the last two or three decades. In the work of Kramarz et al. [1] there is a deep review of some of these arrangements for Germany,
France, Sweden and the Netherlands (both from a theoretical and empirical point of view). Moreover, at the
current time, in other European countries with high unemployment rates like Spain and Greece, work-sharing
proposals (as for example an extended use of part-time contracts) are being suggested from the political arena.
For all of these motives, we consider the results of this paper as being quite relevant and of current interest.

2. Background
To begin with, it is worth mentioning that the regulatory concerns in the labour market have been dominated
more by regulation through prices than by regulation through quantities, by using the well-known Viscusi et al.
[2] classification. Maybe, the economics of minimum wage has been the most remarkable subject in the literature associated with price regulation.
One reason that could explain the relative less attention paid to working time regulation (as compared to wage
regulation, for instance) by the literature is that, in fact, in many countries working time is far from being regulated. Instead, individuals have a great deal of freedom when choosing or even bargaining over working time.
Nevertheless, that is not case in continental Europe. The best way of illustrating this point is by means of a Tito
Boeri’s quotation (Boeri, [3], p. 5): “More importantly still, in Europe it is not the individual who decides how
many hours to allocate to market work per week. In most of cases, it is possible to choose whether or not to
work, rather than how much time to devote to work. In contrast to the USA, in most European countries there
are legal limits to the total amount of work (normal plus overtime hours) and working time is tightly regulated
rather than settled in the context of plant-level or individual bargaining”.
It could be said that from the work of Hart and Sharot [4], the analysis of the relation between workers and
hours time reached an important academic status and gave rise to a significant subsequent economic literature.
During the 80’s several papers on this topic were published. In the early 80’s the articles of Bell [5] and Hart [6]
helped to establish the grounds of the research which would blossom in the following years. Among those articles we could cite the works of Hoel and Vale [7], Leslie [8] [9], Calmfors and Hoel [10] [11] or König and
Pohlmeier [12]. Most of these papers take what we could call the static neoclassical as the baseline model and
modify it in several ways3. However, we should state that they are strongly biased towards the demand side.
This kind of theoretical research inspired a number of empirical works later. We could highlight here some influential papers like Hunt [17] [18] for the German experience and Crépon and Kramarz [19] for the French
case4. Despite being a literature with a long tradition, it is worth mentioning that the Great Recession has put it
back in the foreground. The works of Boeri and Bruecker [21] and Burda and Hunt [22] can confirm this statement.
Regarding the labour supply side, the literature has been much less productive. Nonetheless, we may identify
2

We may think of the week as being the time framework relevant to take decisions by the individuals. Nonetheless our theoretical approach
is more general than that.
3
More recently, different approaches have been taken into consideration in order to deal with this issue. Some examples of this “new economics of work-sharing” are Contensou and Vranceanu [13], Marimon and Zilibotti [14], Rocheteau [15] or Askenazy [16]. In any case,
these approaches are out of the scope of this paper.
4
Without the aim of being exhaustive we could also cite Kapteyn et al. [20] and Kramarz et al. [1].
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two lines of research. Firstly, some works have taken a collective action point of view and have studied how a
monopoly union interacts with working time regulation (see the works of Calmfors [23], Hoel [24], Booth and
Schiantarelli [25] and Booth and Ravallion [26]). Secondly, other group of works has adopted an individual
standpoint and has considered that the canonical neoclassical model of labour supply predicts unambiguously
that a reduction in the number of (regulated) hours increases labour market participation. This underlying idea
can be found in research papers such as Pérez-Domínguez [27] or in advanced textbooks of labour economics
(see, for instance, Cahuc and Zylberberg [28]; or Boeri and van Ours [29]).
The main argument behind this line of reasoning is easy to understand. With time restrictions, those individuals with a strong preference for income or consumption will desire to work more hours and a reduction in regulated working time will make them to be worse-off, however none of them would quit the labour force. On the
other side, some of the individuals with a relatively strong preference for leisure would be encouraged to enter
the labour force with shorter working-hours. As it will be shown in the next section, this is a consequence of the
convexity (to the origin) of the indifference curves or, in other words, of the strict quasi-concavity of the utility
function.
This paper precisely tries to qualify this apparently clear result. The key question is that the basic structure of
the neoclassical model of labour supply does not take unemployment into account; and unemployment may affect the individual’s decision making process in several ways. In this paper, we are going to focus on one of
these features: the presence of non-negligible search transaction costs.
Likewise the neoclassical static model of labour demand has been profoundly modified so as to take into consideration several aspects related to working time restrictions (and this, in turn, has illustrated a variety of theoretical effects), we intend to introduce a theoretical reflection into the labour supply side here. A consideration
that, we think, is very important in unemployment contexts and that changes the basic relationship (in some cases, as it will be seen) between regulated working time and labour force participation. Due to the fact that it is
when unemployment is high when politicians are more interested in passing work-sharing legislation, we reckon
that it necessary to address this effect so that researchers may make use of a more complete theoretical toolbox
when assessing the outcomes of working time reductions, especially from an empirical standpoint.

3. The Basic Model
We shall begin with the simplest version of the model5. The main assumptions are described below.
Assumption 1. Labour force is homogeneous. We consider workers with the same skills and facing similar
workplace risks. This means that wages are the same for all workers and that we leave aside the issue of wage
differentials6.
Assumption 2. Working hours have a fixed length7 and are exogenously determined. This means that the individual’s possibility set consists of two points8. Moreover this supposition entails that the solution to the individual’s maximization problem is reduced to a comparison between two levels of utility9.
Assumption 3. The utility function of individuals, U ( C , H ) , is strictly quasi-concave. Besides we consider
an additive utility function10 such as: U ( C , H ) = Λ ( C ) + Ω ( H ) , where C refers to consumption and H to
leisure time. We suppose that marginal utilities are positive and decreasing11 (U i > 0;U ii < 0; ∀i =C , H ) .
An individual will decide to supply labour if the utility index, U ( w ⋅ t + ϑ ,1 − t ) is higher than the utility
index when individuals do not look for a job, U (ϑ ,1) . In the utility function, consumption, C , and leisure,
H , have been replaced by the values corresponding to such decisions. Variables can be explained as follows: w
is the real wage per time unit, t is the length of regulated working hours and ϑ is the real non-labour income.
5

The theoretical framework developed in this section coincides to a great extent with those models that can be found in Pérez-Domínguez
[27] and Boeri and vans Ours [29]. Nonetheless, our presentation of the results differs from them in order to better understand the next section.
6
We are interested in what Kramartz et al. [1] call “pure” effects of working time reductions. For this reason we will suppose that wage per
time unit remains constant from now onwards.
7
We can suppose that standard working hours have been established by means of a procedure of collective bargaining or through a decree,
an act, a directive or a law.
8
Some examples of discrete possibility sets can be found in the works of Zabalza et al. [30] and Perez-Dominguez [27].
9
Which simplifies the algebra and allow us to focus on the participation decision, leaving aside the question of the number of hours supplied.
10
Assuming an additive utility function is a sufficient condition (but not necessary) to get some of the results included in this paper.
11
It is well known that these types of utility functions generate convex indifference curves.
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Total time has been normalized to 1 (therefore, the length of working hours, t , must lie between 0 and 1). The
reservation wage, wR , can be defined as the wage which equal both utility indexes. That is:

(

)

U w R ⋅ t + ϑ ,1 − t =
U (ϑ ,1)

(1)

This reservation wage admits a simple geometric interpretation: it would be equal to the slope (with opposite
sign) of the line joining the point associated with non-participation in the labour market (in the consumption-leisure space) and a point yielding the same level of utility (in the same indifference curve) associated with
participation, that is, a leisure level equal to (1 − t ) . According to Figure 1, the reservation wage would be
equivalent to the slope (in absolute value) of the line AA′ .
So as to analyze the modification of the reservation wage as a result of an exogenous change in standard (regulated) working hours, we must focus on how the both sides of the expression (1) change. First of all, it is obvious that the right hand side of (1), RHS (1) , does not change with variations in t . On the other hand, the left
hand side of such expression, LHS (1) , will be modified as follows:

∂LHS (1)
= U C wR ⋅ t + z wR − U H (1 − t
∂t

(

)

)

(2)

where U C and U H refer to marginal utilities of consumption and leisure, respectively, and they only depend
on the level of consumption and leisure respectively, due to the Assumption 3. Alternatively:

∂LHS (1)
= U C wR − MRS
∂t

(

)

(3)

where MRS is the Marginal Rate of Substitution between consumption and leisure. U C has been assessed for
a level of consumption ( wR ⋅ t + z ) and the 𝑀𝑀𝑀𝑀𝑀𝑀 for the consumption-leisure pair ( wR ⋅ t + z ,1 − t ) . The
MRS has a simple geometric interpretation in Figure 1: the slope (in absolute value) of line BB ′ . If the expression (3) has a negative sign, this means that a decrease (increase) of t will increase (reduce) the value of
such expression; to restore the equality presented in (1) a decrease (increase) in the reservation wage should occur. By observing Figure 1, it is obvious that, due to the convexity of the indifference curve, it is always true
that MRS > wR and, therefore, the expression (3) will be always negative. This implies a direct relationship
between t and wR and it entails an inverse relationship between regulated working hours and labour supply.
Result 1 (conventional wisdom): In the simple (static) neoclassical model of labour supply, there is an inverse relation between regulated working time and labour force participation. This means that work-sharing
policies consisting on the reduction of regulated working hours would have an encouraging effect on the labour
force.

Figure 1. Reservation wage and MRS without transaction costs.
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4. The Basic Model

In this section, we will show that the clear prediction established by Result 1 vanishes when individuals face
search transaction costs (in terms of leisure lost) when looking for a job. In other words, assuming that before
finding a job individuals have to spend some part of their leisure time in searching activities, the basic relationship between standard working hours and labour force participation becomes ambiguous. To analyse this issue,
we must introduce in the model two additional assumptions.
Assumption 4. In order to make a job contact, individuals have to spend an amount of leisure time equal to
δ . After that, they sign a labour contract. This means that there is an additional cost linked to labour market
participation.
Assumption 5. The search cost is an increasing function of the unemployment rate u . That is δ ( u ) and
∂δ ∂u > 0 .
Under these circumstances, the expression defining reservation wage is now:

)

(

U wδR ⋅ t + ϑ ,1 − t − δ =
U (ϑ ,1)

(4)

where wδR refers to the reservation wage in this new setting. Now, the reservation wage would be (minus) the
slope of the line AA′ in Figure 2, where the worker must bear a loss of leisure δ (which will not be remunerated) so as to get a job. Note that the right hand side of (4) is not altered with the changes in δ . Nevertheless,
the left hand side of such expression and the size of the search costs are inversely related:
∂LHS ( 4 ) ∂δ =−U H < 0 . This implies that the reservation wage must move in the same direction as δ to
re-establish equality in expression (4). From a geometric point of view, it is clear in Figure 2 that an increase of
δ entails a greater steepness of the line AA′ . Therefore, there is a direct relationship between search costs and
the reservation wage and an inverse relationship between such costs and labour market participation12.
The key question is: what are the effects of changes in t on labour force participation in this new theoretical
setting? To answer this question, we must follow the same steps as in the previous framework. The right hand
side of (4) is not modified when t does, whereas alterations in the left hand side can be defined by means of
expression (5), but taking into consideration that the MRS is now assessed in the ( wδR ⋅ t + ϑ ,1 − t − δ ) consumption-leisure pair:

∂LHS ( 4 )
= U C wδR − MRS
∂t

(

)

(5)

It is worth mentioning that, in the current theoretical scenario, the convexity of the indifference curves does

Figure 2. Reservation wage and MRS with transaction costs.
12

The inverse relationship between time costs and participation is well-known within labour economics.
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not guarantee that MRS > wδR and (5) is not undoubtedly negative. Therefore, it cannot be taken for granted the
existence of an unambiguous inverse relationship between regulated working hours and labour participation. A
graphical counter-example showing that is presented in Figure 2. In such a figure, the MRS (measured by the
slope of the line BB ′ , in absolute value) is lower than the reservation wage (measured by the slope of the line
AA′ , with opposite sign). Nonetheless, we have to indicate that Figure 2 only tries to illustrate that the clear relationship obtained in Result 1 is not kept with the assumptions of the present theoretical setting. Let us delve
into this issue a little more.
We know that if δ = 0 then we may state unequivocally that MRS > wδR . We also know that when δ increases, both MRS at the point ( wδR ⋅ t + ϑ ,1 − t − δ ) and wδR increase. But it is necessary to establish a more
precise relationship between the changes in MRS and wδR when δ varies. Applying the implicit function
theorem on equation (4) allows us to assess how wδR changes when δ varies13:

∂wδR MRS
=
>0
∂δ
t

(6)

On the other hand, we may calculate how MRS changes by partially deriving it, which produces14 expression (7):
∂MRS
= µ + ρ ⋅ MRS 2 > 0
∂δ

(7)

where µ = −U HH U C and ρ = −U CC U C . As it can be seen, the order of magnitude (6) and (7) will depend on the individual’s taste for income or consumption and leisure (labour).
Result 2: When high unemployment makes search transaction costs not negligible, a reduction in regulated
working time will not have an unambiguously encouraging effect on labour market participation. The final result will depend on worker’s tastes on income or consumption and leisure (labour).

5. A Numerical Counter-Example
In order to illustrate the Result 2 presented in section 4 and, at the same time, to look into it, in this section we
use a specific set of preferences. If we take as a starting point a popular Cobb-Douglas utility function such as:
1−α )

V ( C , H=
) Cα ⋅ H (

(8)

Taking a logarithmic transformation, that is, an increasing monotonic transformation, we obtain:
U ( C , H ) = ln V ( C , H ) = Λ ( C ) + Ω ( H )
= α ⋅ ln ( C ) + (1 − α ) ⋅ ln ( H )

(9)

It is well known that in a world of ordinal utility the functions displayed in expressions (8) and (9) reflect the
same set of preferences. Expression (9) is a particular case15 of the more general preference representation considered in Assumption 3. Bearing this utility function in mind, it is easy to assess the expression for the reservation wage. It is shown in Equation (10):

wδR =
13

 α ⋅ln (ϑ ) + (1−α )⋅ln (1) − (1−α )⋅ln (1− t −δ ) 


α


e

−ϑ

t

(10)

ϑ , t ) U ( wδR ⋅ t + ϑ ,1 − t − δ ) − U =
From (4) we can define the following implicit function: G ( wδR , δ ,=
(ϑ ,1) 0 . From the previous expres-

sion it is easy to compute:
U ⋅ ( −1)
∂wδR
∂G ∂δ
=−
=
− H
∂δ
∂G wδR
UC ⋅ t

Arranging the above equation gives expression (6) in the text.
The partial derivative of MRS with respect to δ can be written in the following manner:

14

U ⋅U
U ⋅ U ⋅ t wR
∂MRS
=
− HH 2 C − H CC2 ⋅ δ
∂δ
∂δ
(U C )
(U C )

By manipulating the terms, and by using expression (6) we obtain expression (7).
We implicitly are supposing that 0 < α < 1 .

15
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On the other hand, it is easy to probe that the utility function shown in (9) produces a MRS that can be
simply written as:
=
MRS

(1 − α )

H
=
α C

(1 − α ) C
α

H

(11)

In Figure 3, we depict both MRS and wδR as functions of δ ( u ) . The parameter values used are the following: ϑ = 0.10 , t = 1 3 and α = 0.90 . We may see that, as it was established through expressions (6) and
(7), both wδR and MRS increase as unemployment rises (and makes δ rise). Furthermore, the parameterization allows us to gain some additional insights16. When unemployment is low and consequently δ is low then
MRS > wδR . This would give support to Result 1 in contexts where the levels of unemployment were not very
high. However, as unemployment rises, and δ rises consequently, Result 1 becomes less likely.
As it may also be observed in Figure 3, firstly wδR increases faster than MRS and might equalize it and
even exceed it. If it were the case, the basic prediction obtained in Result 1 would reverse. In other terms, a reduction in regulated working time would discourage labour participation instead of encouraging it.
To go into this question, we draw Figure 4. In such a figure, we represent the difference between wδR and
MRS as a function of δ ( u ) . The reason for doing that is that the difference between wδR and MRS de-

Figure 3. Reservation wage and MRS as a function of delta.

Figure 4. Reservation wage minus MRS as a function of delta.
16

It is quite evident that the precise results are quantitatively sensitive to the values of the parameters. However, the aim of this section is
simply to provide a counter-example and to show a general principle. In any case, other simulations are available from the author upon request.
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termines the sign of expression (5) and this, in turn, the final effect over labour participation. Moreover, we consider three alternative values for alpha: α = 0.85 α = 0.90 and α = 0.95 .
The main conclusion we obtain from inspection of Figure 4 is that for low levels of unemployment the basic
inverse relation between regulated working time and labour participation prevails. As the unemployment levels
increases, there is a greater likelihood of finding a direct relation between both variables, that is, a reduction of
regulated working time would provoke a reduction in labour participation. Finally, for enough high levels of
unemployment the basic relation could appear again. This takes us to Result 3:
Result 3: As unemployment rises the likelihood of an encouraging effect on labour participation of a reduction in regulated working time decreases until certain point. From this point onwards the basic relationship appears again.

6. Concluding Remarks
In this paper, a clear conclusion has been achieved: we have shown that the basic relationship between a reduction in regulated working time and an increase in labour market participation is far from being evident in a model with search transaction costs. Moreover, we have also reached a set of derived results.
Firstly, from a theoretical point of view, we have obtained that as unemployment goes up, the likelihood of
finding a decrease in labour force participation following a reduction in regulated working time increases as well.
At the same time, another appealing feature is that such a relationship is not monotonic, that is, there could be a
turning point from which the usual relationship involving working time reductions and labour force participation
would appear again.
Secondly, from an empirical perspective, an obvious research work that could be performed is to test if the
effect identified here is relevant both at the individual and the aggregate level. By using microdata, it could be
feasible to check the role of worker’s tastes on income or consumption and leisure (labour) and of the other variables, especially the role of non-labour income. At the macro level, the interest would be in assessing what
level of unemployment rate would change the basic relationship between a decrease in regulated hours and the
participation rate (if that happened) and what unemployment rate would revert the situation (if it were the case).
Finally, adopting an economic policy standpoint, the above mentioned result possesses some remarkable implications. As it has already been pointed out, it is when unemployment is high politicians are more concerned
with work-sharing measures. At least, that what recent history tells us. At the same time, as long as unemployment rises, search transaction costs increase and the likelihood of conventional wisdom exposed in Result 1 being true diminishes (at least up to certain point). This would entail that a decrease in regulated working time in
high unemployment contexts could be associated with a reduction in labour force participation instead with an
increase of it, and this would happen precisely when more likely is to take those political measures.
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