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1 Introduction

Unemployment and especially long-term unemployment is high in may OECD-
countries. The main problem is that workers stay unemployed for too long (see
for example Layard, Nickell and Jackman (1991) and Bean (1994)). The lack of
financial incentives for unemployed workers to get back to work may an important
explanation of this phenomenon.

According to Nickell (1997) unemployment is high in countries that have
reasonably generous unemployment benefits with very long periods of entitlement
and little in the way of active policies to push unemployed into work!. The
Netherlands and the United Kingdom are among the few European countries
where unemployment went down substantially in recent years’. According to
Nickell and Van Ours (1999, 2000) one of the reasons why the labor market
performance in the Netherlands and the UK is so much better than in the rest of
Europe is the restructuring of the benefit system to strengthen financial incentives
for unemployed workers.

According to Ljungqvist and Sargent (1995) the unemployment rate in Swe-
den was low for many decades despite high unemployment benefits because of
a policy of intensive control to prevent abuse. Ljungqvist and Sargent (1998)
advocate that without strict policies to monitor search behavior of unemployed
welfare states are not robust because high unemployment benefits prevent rapid
adjustment of the economy in case of negative macroeconomic shocks.

Many OECD countries are moving towards more active labor market policies.
There are several policies to stimulate long-term unemployed to get back to work.
These policies are related to the loss of skills experienced by unemployed, to the
transparency of the labor market or to financial incentives. Frequently used poli-
cies are education, training and temporary work projects to increase the ability
of unemployed to work, job search programs to help unemployed find vacant slots
and systems of bonuses and benefit sanctions to increase the willingness of unem-
ployed to work. As we will illustrate in the next section, in some OECD countries

'High unemployment is associated with particular types of unionization and wage bargain-
ing, with high taxes on labor and with poor educational standards at the bottom end of the
labor market (Nickell (1997)).

2Tn the Netherlands the average unemployment rate in 1998 was 4.0%, while in 1994 it was
with 7.5% about twice as large. There is still a serious problem in the Netherlands concern-
ing the numbers of workers collecting disability benefits (8-9 % of the population aged 16-64
years). Although this is a large amount it has not increased during the 1990s, so the decline
in unemployment is not because of a shift towards more workers collecting disability benefits.
The unemployment rate in the UK went down from 10.5% in 1993 to 6.2% in 1998.



the latter type of policy is not used very often although in other countries it is
used frequently. As the population in OECD countries ages and the labor mar-
ket becomes tight, benefit sanctions may become attractive from a political point
of view. Indeed, monitoring of the search intensity of unemployed workers may
be the most direct way to address the moral hazard problems associated with
unemployment insurance and to reconcile efficiency and equity.

In this paper we model the effects of financial incentives to get unemployed
back to work. We focus on benefit sanctions. Within the framework of a
Mortensen-Pissarides type of macro model of the labor market® we analyze the
effects of benefit reductions that are imposed if unemployed do not comply with
job search guidelines. Although there is micro-evidence of the effects of financial
incentives on the transition from unemployment to employment*, the implications
of a system of benefit sanctions for total unemployment are not clear. There are
several issues that cannot be studied in a micro context:

- Changes in the structure of the system: all unemployed face the same struc-
ture, so it is difficult to find out what the effects are if the parameters of the
system (penalty, sanction rate) are changed.

- The ex ante effect of a benefit system: the mere possibility that unemployed
workers may get a sanction affects their search behavior even before a sanction
actually is imposed.

- Crowding-out effects: if all unemployed increase their search intensity the
effect for an individual unemployed is substantially smaller than in the case that
only a few unemployed increase their search intensity.

- Macro-spillover effects: if unemployed search more intensively it is worth-
while for employers to open more vacancies, which will reduce unemployment.

- Tax effects: if unemployment goes down taxes or social security contribu-
tions will be reduced, which will stimulate economic activities and further reduce
unemployment.

The macro model that we build, allows us to identify and quantify each of these
effects.

In the current paper our main interest is in the relationship between total
unemployment and both the intensity with which unemployed are sanctioned
and the amount by which benefits are reduced. Although our paper is related
to work on the optimal time structure of unemployment benefits, this is not our

3See Mortensen and Pissarides (1999) for a general overview.

4See Atkinson and Micklewright (1991) for an overview of the effects of benefits and Abbring
et al. (1997) and Van den Berg et al. (1998) for evidence on the micro effect of benefit sanctions.
We discuss these studies in more detail below.



main issue. Our main message is that there is a variety of ways in which financial
incentives may be used to get unemployed into jobs. Financial incentives can be
increased by lowering benefits or by introducing a system of benefit sanctions.
We advocate that when financial incentives for unemployed are to be increased,
the introduction of a system of sanctions is a good alternative to lowering the
level of benefits in general.

The intuition is that an across the board reduction in the replacement rate
increases search and lowers unemployment by making the unemployed worse off.
With risk averse workers this is a costly way to reduce unemployment in terms of
overall welfare. Introducing sanctions stimulates search partly through making
the unemployed worse off and partly through the entitlement effect. That is,
unemployed agents without a sanction search harder to avoid the sanction. Also,
unemployed agents with a sanction search harder to find a job, because when
they lose that job they will be entitled again to the full unemployment benefits
(without a penalty). This entitlement effect makes sanctions more effective in
reducing unemployment for a given loss in welfare for the unemployed than an
across the board reduction in the replacement rate.

The paper is organized as follows. In Section 2 we give an overview of previous
research related to our study. In Section 3 we model individual search behavior
and the way this is affected by benefit sanctions. In Section 4 we discuss the
relationship between individual search behavior and the labor market. In Section
5 we present results of simulations in which we change the structure of financial
incentives. Section 6 concludes. The proofs of the results can be found in the
appendix.

2 Financial incentives and the labor market

2.1 Benefit sanctions in OECD countries

Workers that collect unemployment benefits have to comply with administrative
rules. In many countries to remain eligible for unemployment benefits, workers
have to be available to start work at short notice, they have to provide proof of
job search efforts (e.g. recent job applications), they are not allowed to reject
job offers too easily and they have to attend interviews and training courses as
required by the public employment services’. These eligibility criteria may be

SThese eligibility criteria refer to behavior during benefit periods. Apart from that, many
countries also have criteria with respect to the behavior before benefits starts, especially with
respect to efforts to prevent job loss.



enforced by imposing benefit sanctions.

Table 1 gives an overview of sanction rates’, replacement rates and unem-
ployment rates across a number of OECD countries. The sanction rates range
from very low in Sweden to quite high in the Netherlands and Switzerland. The
Swedish system is sometimes considered as one where there is pressure on the un-
employed, including possible denial of benefit, to both look for work and accept
suitable job offers. Nevertheless, Bjorklund and Holmlund (1991) report that the
yearly benefit denials amount to no more than approximately 1 and 2 percent of
all who receive unemployment compensation during a year. As shown in Table
1, in recent years it was even less than that. So, whereas the Swedish system is
known for its activating labor market policy, in terms of benefit sanctions they
are the least strict of all the OECD countries represented in Table 1, and they
have the highest replacement rates. The Dutch and Swiss systems seem to be the
most strict in terms of sanction rates, but they have relatively high replacement
rates. In the US high sanction rates are combined with low replacement rates.

The sanction rates only give a rough approximation of the sanction systems.
It is not only the percentage of benefit recipients that get a sanction imposed that
is important. Also the strictness of labor market eligibility criteria and the type
of criteria that matter. In Denmark and Finland for example criteria with respect
to job search intensity are not enforced very strictly, but these countries have very
strict rules for young workers when it comes to targeted labor market programs.
In Switzerland the rules with respect to what type of job an unemployed worker
should accept are not very strict, meaning that unemployed are allowed to refuse
job offers outside their direct specialization, but the Swiss are very strict on the
search process. Like in the UK, in Switzerland there are explicit guidelines about
the reporting process and the minimum acceptable frequency of job applications
or other acts of job search (see Grubb (1999) for further details).

Despite all the variation in sanction systems, the sanction rates do give some
indication about the strictness of the way eligibility criteria are enforced. Table
1 also shows that there is a large variation in unemployment rates, from a low
4% in the Netherlands to a high 11.4% in Finland. All in all, there seems to be a
positive relationship between the replacement rate and unemployment and there
seems to be a negative relationship between the sanction rate and unemployment.

6These refer to sanctions because of behavior during benefit periods. The sanction rate
is defined as sanctions during benefit periods as a percentage of the average stock of benefit
claims. Apart from that there are sanctions for example because of lack of effort to prevent job
loss (voluntary unemployment). In terms of the flow of initial benefit claims these sanctions
range from 3.4% in Finland to 13.5% in the US. See Grubb (1999) for details on the system of
benefit sanctions in various countries.



Of course the number of observations is too small to make strong statements
about these types of relationships, but they are in line with the observations in
Nickell and Van Ours (1999, 2000) that reduced benefits and stricter work tests
are important elements of the decline in unemployment in both the UK and the
Netherlands.

For the Netherlands we have information about the development in the sanc-
tion rate since 1987. This development, together with the development in the
unemployment rate are shown in Figure 1. In the early 1980s the unemployment
rate in the Netherlands increased from 5% to 12% in the time span of a couple of
years. Because of this, it was decided to restructure the system of social security.
Whereas income support had always been the primary aim of social security, from
then on there was an increasing interest in stimulating re-employment of benefit
recipients. In 1987 there was a major restructuring of unemployment benefits,
sickness benefits, disability benefits and welfare benefits. The unemployment
benefit replacement rates were lowered from 80 to 70% and eligibility rules were
tightened. Furthermore, a system of benefit sanctions was introduced. In the
first year, 1987, about 27,000 unemployment benefit sanctions were imposed, of
which 12,000 were because of lack of effort to keep a job. The 15,000 benefit
sanctions because of non-compliance with search rules implied a sanction rate of
about 10%. Over the years the sanction rate increased to about 15% in 1995.
In August 1996 a new law on benefit sanctions was introduced, which caused a
further increase of the sanction rate to about 35% in 19977. Figure 1 also shows
that the unemployment rate decreased from 7.5% to 4% in the period 1994-1998.

From recent micro studies on the effect of benefit sanctions in the Dutch
labor market we know that a reduction of unemployment benefits may have a
substantial effect on the outflow from unemployment to a job. Abbring, Van den
Berg and Van Ours (1997) study the effect of financial incentives by comparing
the unemployment duration of individuals that have faced a benefit reduction
with similar individuals that have not been penalized. They find that benefit
sanctions have a positive effect on individual transition rates from unemployment
to a job. The job finding rates double after a sanction has been imposed. Van den
Berg, Van der Klaauw and Van Ours (1998) perform a similar study for welfare
recipients in the city of Rotterdam. Although this group of unemployed has a
labor market position that is often considered to be very weak they too find that
benefit sanctions stimulate the transitions from welfare to work. Again, the job
finding rate doubles at the imposition of a sanction.

"In terms of the inflow of benefit recipients the sanction rate concerning lack of effort to
prevent job loss fluctuated but was never higher than 6.5%.



Ashenfelter et al. (1999) present an analysis of a field experiment to in-
vestigate whether stricter enforcement and verification of work search behavior
decreases unemployment claims and benefits paid. If unemployed workers failed
to meet the search requirements they would have lost their benefit (temporary or
permanent). Ashenfelter et al. (1999) basically investigate whether there is an ex
ante effect of benefit sanctions®. They find no such effect and conclude that the
enforcement of sanctions is not worth the cost. In a study for 5 U.S. states Burgess
(1992) find that usual non-compliance with unemployment-insurance job-search
regulations is usually very low with an average non-compliance rate of 2%. How-
ever, if monitoring is intensified the real non-compliance rate turns out to be in
the neighborhood of 20%.

2.2 Related studies

Our paper presents a macro model of the labor market in which unemployed are
monitored to prevent and punish abuse of benefits (see Holmlund (1997) for a
survey of labor market oriented studies of unemployment insurance). Unemployed
workers receive a benefit at the start of their unemployment spell. We assume
that they choose an optimal search intensity conditional on search costs, the
labor market situation and the probability that they get a benefit reduction if
their search intensity is too low. So, workers with too low a search intensity
face a stochastic reduction of their benefit. The benefit level is constant over
the duration of unemployment unless a sanction is imposed. If a sanction is
imposed the benefit level is reduced but is again constant over the remaining
unemployment spell. Our model is related to a variety of previous studies.

Fredriksson and Holmlund (1998) for example analyze the effect of a benefit
reduction in a similar way. However, in their model they want to investigate
the effect of an institutional reduction of unemployment benefits after a specific
duration. They model a stochastic reduction of the benefit level as a practical
solution to avoid problems related to non-stationary search in case the date of
the reduction is fixed in advance.

In the model by Ljungqvist and Sargent (1995) the government exercises con-
trol over unemployed workers by stating a ‘suitable’ wage. This is a wage thresh-
old level which, if offered and refused, triggers refusal of unemployment compen-
sation to an unemployed worker. The government is assumed to have a stochastic

®Black et al. (1998) is a related study in the sense that here too an ex ante effect is
investigated. In this case it is about mandatory employment and training programs. The study
finds that some unemployed workers that are informed about these mandatory programs leave
unemployment before they have to enter these programs. So, they do find an ex ante effect.
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monitoring technology. At low chances of escaping detection, the involuntarily
unemployed (eligible for unemployment compensation) workers choose not to
take any risks and accept all wage offers greater than or equal to the suitable
wage. If the probability of avoiding detection rises the involuntarily unemployed
worker will successively become choosier in their decision to accept a wage of-
fer. According to the model, the government’s control over the unemployed has
been a major factor in the exceptionally low rate of unemployment in Sweden
prior to the crisis. Direct controls have been used to counteract the distorted
incentives from a generous unemployment compensation. In a situation of very
high unemployment these government controls are less effective. The idea that
high unemployment rates are associated with limited government enforcement
abilities is incorporated by letting the parameter that represents the probability
of detection to be a negative function of the unemployment rate. That is, for
given government expenditures on operating unemployment agencies, a higher
unemployment rate is associated with lower monitoring probability.

In Ljungqvist and Sargent (1998) a general equilibrium search model is for-
mulated in which workers’ skills depreciate during unemployment spells, and
unemployment benefits are determined by workers’ past earnings. The stochastic
depreciation of skills during unemployment is twice as fast as the accumulation of
skills. Both papers by Ljungqvist and Sargent (1995, 1998) formulate a policy of
benefit sanctions based on government stipulated suitable wages. If unemployed
workers reject a wage offer that exceeds such a suitable wage and this behavior
is observed, then they loose their benefits.

Our paper is also related to research on the optimal structure of unemploy-
ment benefits. One of the issues here is how the benefits should vary over the
duration of the unemployment spell. In the model of Shavell and Weiss (1979) the
government optimizes the welfare of the unemployed under a budget restriction.
They show that if unemployed have no control over their job finding rate it is
optimal to have a constant benefit. If unemployed can control the job finding rate
through their search activities, it is optimal to have benefits decline over the du-
ration of unemployment. Hopenhayn and Nicolini (1997) have a similar model in
which they introduce a wage tax that is imposed after unemployed enter a job. In
their model benefits should decline over the duration of unemployment, while the
wage tax should increase with the duration of the unemployment spell. Davidson
and Woodbury (1997) have a model in which unemployed choose a search inten-
sity that maximizes their lifetime income. They consider a labor market in which
there are both unemployed workers with benefits and unemployed without bene-
fits. The latter group of unemployed has exhausted entitlement to unemployment



benefits because these were limited in duration. Since there are two groups of un-
employed that compete for jobs there are spill-over effects. Unemployed without
a benefit have a higher job finding rate if the benefit level is increased since this
will induce workers with benefits to reduce their search intensity. In the model of
Davidson and Woodbury there is an inverse relationship between the maximum
benefit duration and the replacement rate: if the maximum duration is less than
32 weeks, the optimal replacement rate is larger than one. A final example of
a study that considers the optimal structure of unemployment benefits is Cahuc
and Lehmann (1997). In their model wage negotiations are important. If benefits
would decline over the duration of the unemployment spell the bargaining power
of the short term unemployed and of the insiders would increase, which would
lead to higher wages and an increase in unemployment. It is therefore optimal to
have constant unemployment benefits.

The impact of unemployment benefits on the exits out of unemployment has
also been the topic of a lot of empirical research based on micro data. Usually,
this research is focused on a comparison of unemployment durations of individu-
als with different levels of unemployment benefits (see Devine and Kiefer (1991)
for an overview). There is a wide variety in the characteristics of the studies
performed. Some studies deal with the benefit level, other studies also include
the duration of the benefits, the distinction between unemployment benefits and
unemployment assistance, the difference in behavior between unemployed that
collect benefits and others that do not, etcetera. Some studies only consider
exits out of unemployment, while other studies take the destination of the exit
into account. A lot of the studies conclude that there is a modest effect of ben-
efits on unemployment durations, but the results are not robust (Atkinson and
Micklewright (1991), Devine and Kiefer (1993)). Alternatively, the effect of finan-
cial incentives is studied by means of social experiments. Meyer (1995) gives an
overview of evaluations of unemployment insurance reforms in the United States,
many of which have had an experimental nature. The unemployment insurance
experiments mainly concern cash bonuses and job search programs. From the
bonus experiments it appears that economic incentives do affect the speed with
which unemployed workers leave unemployment, i.e. reduce the duration of un-
employment.’

Benefit sanctions are assumed to be effective because of the financial incentive

9Experiments in which unemployed workers are exposed to different regimes of job search
monitoring also show that intensive monitoring has positive effects: it reduces the receipt of
unemployment benefits, increases earnings after unemployment and has benefits that exceed
costs.



related to them. It not clear that this is the only way in which they work. In
a study on unemployment in The Netherlands, Gorter en Kalb (1996) find that
just by giving attention to unemployed workers employment offices stimulate
them to find a job more quickly'. Dolton and O’Neill (1996) find effects of the
so-called Restart experiments in the UK, where unemployment benefit claimants
were obliged to attend meetings with a counsellor to receive advice on for exam-
ple search behavior and training courses. In the British Restart experiment, a
random sample of individuals who had been unemployed for exactly six months
were assigned to a control group and excused from receiving the 15-25 minutes
interview and counseling session normally required at that time. By contrast,
the treatments risked losing their benefits if they failed to attend the interview or
demonstrate that they were available for work. After one year, those assigned to
the control group had employment rates that were 4 percentage points lower than
those in the treatment group, and for males this impact persisted for at least five
years. Dolton and O’Neill conclude that such interventionist government policy
can lead to a substantial reduction in time spent unemployed. From psychologi-
cal research it appears that welfare fraud is not only determined by the expected
punishment but also by the nature of the individuals. Some people do not enter
welfare because of the social stigma attached to it (Yaniv (1997)). Therefore, the
effect of a sanction could also be related to a stigma component. In our model we
omit those non-pecuniary effects and assume that a sanction works through the
financial stimulus. Along the line of Becker (1968) we assume that whether or
not an unemployed complies with job search guidelines depends on the balance of
benefits and costs of such a behavior. This means that unemployed will comply
if the punishment is severe or the expected probability of being caught is high.
As indicated in the introduction we are especially interested in effects that go
beyond the effects measured in micro-studies. The traditional evaluation litera-
ture usually defines the effect of participation to be the effect of the program on
participants explicitly enrolled in the program. These are ‘direct effects’. They
exclude the effects of a program that do not flow from direct participation, known
as the ‘indirect effects’. In evaluation studies usually indirect effects are ignored.
Whether this is valid requires constructing a model of the labor market. FEx-
amples are Davidson and Woodbury (1993, 1995) who within the framework of
a Mortensen-Pissarides model present an attempt to analyze the indirect effects
of an unemployment bonus program. They assume that prices and wages are

0Note that Van den Berg and Van der Klaauw (1999) conclude from an analysis of data
from a field experiment that counseling and monitoring alone is not sufficient to influence the
job finding rate of Dutch unemployed workers.
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fixed and consider the effects of the bonus program on the search behavior of
participants and nonparticipants. The reemployment bonus scheme accelerates
the rate at which unemployed persons offered the bonus find job. The bonus is
paid to currently unemployed eligible persons with spells below a threshold level
who find jobs within a specified time frame. Because of the enhanced search by
those with the subsidy, the rate of job acquisition declines for those currently
ineligible for the bonus. Davidson and Woodbury estimate that 30-60 percent of
the gross employment effect of the bonus program is offset by displacement of
workers ineligible for unemployment insurance.

In a model with flexible skill prices, Heckman, Lochner and Taber (1998) con-
sider the effects of changes in tuition on schooling and earnings, accounting for
general equilibrium effects on participants and nonparticipants. They show that
conventional practices in the educational evaluation literature lead to estimates
of enrollment responses that are ten times larger than the long-run general equi-
librium effects. Newly trained workers may displace previously trained workers
if wages are inflexible, as they are in many European countries. For some train-
ing programs in Europe, substantial displacement effects have been estimated.
Calmfors (1994) presents a comprehensive review of the issues that arise in eval-
uating active labor market programs in the context of a modern economy. He
distinguishes a number of indirect effects. First there are displacement effects
since jobs created by one program are at the expense of other jobs. Then there
are deadweight effects because labor market programs subsidize hiring that would
have occurred anyway in the absence of the program. There are also substitu-
tion effects because jobs created for a certain category of workers replace jobs for
other categories because relative wage costs have changed. Finally, there are the
effects of taxation required to finance the programs on the behavior of everyone
in society. A central conclusion is that the estimates of program impact from the
microeconomic treatment literature provide incomplete information about the
full impacts of labor market policies.

3 Individual search behavior and benefit sanc-
tions

Our model captures the idea that the government may want to punish the lack
of search effort of unemployed in order to give them a higher incentive to find

11



a job.!! The scheme works as follows. Once a worker becomes unemployed, he
receives an unemployment benefit that is constant over the unemployment spell
unless he gets a sanction imposed. If he is found to be searching too little he is
punished with a sanction, that is a permanent reduction in the unemployment
benefit level he receives. We assume that a worker can only be punished once.
This is in line with the empirical observation that multiple sanctions are a rare
event (Abbring, Van den Berg and Van Ours (1997)).

Let b, = bw denote the unemployment benefit level of someone without a
sanction. The benefit level of someone that has been confronted with a punitive
benefit reduction equals b, = (1 — p) bw. Let V,, denote the value of being un-
employed without being sanctioned; V,, the value of being sanctioned and V, the
value of being employed.

A worker can invest search time (or intensity) s € [0,1] to find a job. The
disutility of searching for a time s equals v(s), with 4(0) = 0,7/(0) = 0,+'(s) >
0,7"(s) > 0,7"(s) > 0 and lim,_,; 7'(s) = 4+o0. In the simulations below, we use
the following search cost function

_1—(1—3)1_”‘
- 1—«x

-5 (1)

with 0 < K < 1. The Poisson arrival rate of a new job is equal to us for the

7(s)

unemployed both with and without a sanction. As explained in the macro part
below, u is increasing in the number of vacancies. That is, the more vacancies
are posted, the higher the return to search s.

The sanction system is modeled in the following way. We want to capture
the idea that monitoring search intensity is not straightforward. That is, any
search monitoring system is likely to be imperfect in the sense that, on the one
hand, agents who search at the socially optimal level can be punished with a
sanction, while, on the other hand, agents who do not search enough can get
away with it unpunished. The point is that it is hard to measure an agent’s
search intensity in practice. However, it is reasonable to assume that the higher
an agent’s search intensity the lower the probability that he will be punished.
Modeling the probability of being sanctioned as a Poisson arrival rate A(o — s)

1We start from the observation that in OECD countries the government provides unemploy-
ment insurance. In principle, it may be possible (or even better) that unemployment insurance
is provided by private firms or that individuals save money in the capital market to insure
themselves against employment loss. Our model sheds no light on who should provide the
insurance. But as long as agents share the risk of unemployment through insurance, the moral
hazard problem with respect to search intensity exists. To reduce this moral hazard problem
one can reduce the replacement rate or introduce sanctions.

12



with A > 0 and ¢ > 1 captures these ideas in a simple way. Further, note that
in the case with \,p > 0, taking the limit 0 — 400 makes the sanction system
equivalent to an across the board reduction in the replacement rate. A property
that will be used below.

For simplicity we assume that all jobs offer the same wage w net of taxes and
that w > bw > 0 such that each worker who finds a job accepts it. Unemployed
have only one instrument of search, their search intensity. We could introduce a
second instrument of search, the reservation wage, by assuming a distribution of
wages. Then the unemployed could also determine the optimal reservation wage.
However the basic results of our model would not change to a large extent.

The firm and the worker bargain about the wage rate. A matched firm-
worker combination produces y units of (non-storable) output which are sold at
(numeraire) price 1. There is an exogenous rate of job separation é and workers
and firms discount the future at rate p.

Agents value money income w with a concave felicity function “1’%? with ¢ > 0.
The case ( = 0 corresponds to risk neutrality, while the agents are risk averse for
¢ > 0. This risk-aversion assumption is needed because otherwise the optimal
unemployment benefit level is zero and there is no need to analyze the effects of
sanctions. Note that due to the concavity of the felicity function, agents on a
low income have a bigger incentive to increase this income than agents on a high
income (that is, decreasing marginal utility of income). Finally, we assume that
firms are risk neutral.

We denote the value for the worker of being employed (unemployed) by V.
(V) and the value for the firm of employing a worker (posting a vacancy) by J.
(Jy). Then these values satisfy the following Bellman equations:

V. = i“l__z +6(V, —V2) 2)
pJe = Y- (1 + T)w —Ta+ 6(Jv - Je) (3)
pJv = —Cc+ @('Je - Jv) (4)

where total taxes paid by the firm equal 7w+ 7,, the (per period) cost of posting
a vacancy equals ¢ and 6 denotes labor market tightness. This variable 6 is
endogenized in the macro part of the model. Here one should note that the
probability that a firm is matched with a worker, @, is decreasing in labor
market tightness 6.

Equation (2) says that the value of being employed for a worker equals the
utility from the wage he receives each period plus the probability 6 that the match

is dissolved in which case he becomes unemployed and receives V,, instead of V..

13



Equation (3) gives the value for a firm of employing a worker. This equals the
value of output y minus total wage costs (1 + 7)w + 7, plus the probability &
that the match is dissolved and the firm has to post a vacancy. The value for the
firm of posting a vacancy is given by equation (4). It equals minus the cost of
posting a vacancy ¢ plus the probability that the firm is matched with a worker,
in which case it receives J. instead of J,. We assume free entry into the job
creation business, that is J, = 0.

To determine the wage, we use the Nash bargaining solution. The bargaining
power of the firm is denoted by 3 € (0, 1) and the bargaining power of the worker
by (1 — ). Then the net wage w solves

w!=¢ 1-6
— —(1 —
max [ < + 0y v y-(t+nw=ra , & ,
w \p+o6 p+0o p+o p+0o

8

Assume that the unemployment benefit level b, = bw is defined on the economy
wide average wage w. Then an individual worker’s choice of wage w does not affect
the unemployment benefit level he will receive when he becomes unemployed.
That is, % = 0 in the Nash bargaining function. The first order condition for
w can now be written as

w!'=¢
B(1+ 1) (1 e

V) = (= Aty = (w7
or equivalently

wlic_ B 1-3 Y~—Ta ¢
Iy ey ey ) o

The higher the worker’s bargaining power (the lower () the higher his share

of the after-tax surplus ylj:f. In case the workers have full bargaining power

(6 = 0) the wage is equal to the total after tax surplus. In case the employers
have full bargaining power (3 = 1) the wage is such that the utility derived from

it equals the discounted value of unemployment (“{%}C = pV,). As the worker
becomes more risk averse (( increases) the wage decreases. This is a well known

property of the Nash bargaining outcome.
Using the free entry condition for firms, J, = 0, the wage is determined by
wl ¢ 1-7 Oc
—— =pVut ——(p+8)——w* 5
A e LA ®)
which for given 6 and pV, gives a unique solution in w. Due to the free entry

condition into vacancy creation, the total surplus a worker and firm can divide
Oc
n(0)”

is the search cost for the firm
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As noted above, in this section we take the macro variable 0 as given and hence
write p instead of p(6). Now one can derive the following Bellman equations for
the agents, where V,, denotes the value for an agent with a penalty.

<
pVu = ax (bl_)C —y(s) +pus (Ve =Vy) + Ao —s) (V, — Vi) (6)
- B wlfg
pvp — Org?gl [(1 1]?15(] —’Y(S)—FMS(VB—VP) (7)
(v LB e e
pVe = p(vu+ 5 (1+7)M> (8)

The value of unemployment in equation (6) consists of three parts: the flow of
utility during unemployment (utility of benefits minus search costs), the expected
flow of additional income when a job is found and the expected (negative) income
change when a sanction is imposed. We model agent’s risk aversion on money in-
come only. That is, agents cannot compensate low money income with low search
costs. Hence, the disutility of the penalty-lottery cannot be diversified away by

adjusting search intensity, which would be possible if utility were for instance
w 1-¢

(1+bw(5))
1-¢

is given in equation (7) and consists of two parts: the flow of utility during un-

specified as . The value of unemployment after a sanction is imposed
employment, which is now lower because of the penalty, and the expected flow
of additional income after a job is found. The value of employment in equation
(8) equals the value of being unemployed plus a ‘share’ of the surplus %c.

In the Nash bargaining function we do not distinguish between unemployed
agents with and without a sanction. This is due to the following renegotiation
proof argument. If an unemployed agent with a sanction bargains over the wage
with a firm, his fall back position is V},. But once he is hired by the firm, his fall
back position is V,, and he will renegotiate his wage immediately. Both the firm
and the worker realize this, hence the wage is determined by V, for both types
of unemployed agents. As our main result is that sanctions are more effective
in raising employment than across the board reductions in the replacement rate,
relaxing this assumption makes our argument stronger. In particular, if the wage
of an unemployed worker with a sanction is bargained with V, as fall back position,
the wage is lower than with V,, as fall back position. Hence, more vacancies are
created. This beneficial effect of sanctions on wages is not considered below.

The following result is useful for future derivations, as it gives a strict lower
bound on V},. The other inequalities are intuitive. Employment yields the highest
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utility, then being unemployed without a sanction and finally being unemployed
with a sanction.

Lemma 1 Suppose pu,0,\,¢c > 0, bp € (0,1), 7 € [0,1] and B € (0,1) then
(1=p)bw]' ¢

pVe > pVy, > pVp, > | ¢

The next result shows the conditions under which unemployed agents without
a penalty search harder than agents with a penalty. Let s, denote the optimal
search intensity in equation (6) and s, the optimal search intensity in equation

(7).

Lemma 2 If A\ = p then s, = sy, if A > p then s, < s, and if X < p then
Sp > Sy.

The intuition for this result is as follows. There are two effects pulling in op-
posite directions. On the one hand, due to the penalty p unemployed agents with
a penalty search harder because their situation is worse than that of unemployed
agents without a penalty, V,, < V. On the other hand, agents without a penalty
search harder because they want to avoid the penalty, while for penalized agents
there is no further penalty. In this model, these two effects exactly offset each
other in case yu = A.

The difference between s, and s, is referred to as the ex post effect.’? That
is, it measures the increase in search intensity of an unemployed worker after a
sanction is imposed. Hence, the ex post effect is positive if A\ < pu. Note that the
sign of the ex post effect does not depend on the size of the penalty p.

As described in the introduction, from empirical research we know that the job
finding rate is substantially larger than the sanction rate (the ratio is something
like 20). This means that us > A(o — s). So the situation that ;4 = A only is a
likely situation in case s is large, so that workers search close to their maximum
capacity. If this is not the case than the most likely situation is one in which
p > A implying that s, > s,, unemployed search more intensively after a benefit
sanction has been imposed.

The next lemma characterizes the solution to the Bellman equations (6)-(8)
above in terms of (V,, — V},) and w.

Lemma 3 Solving the Bellman equations (6)-(8) boils down to solving the fol-
lowing equations in x and w

12Recall that the ex ante effect is defined as the difference between s, with a sanction system
and s, before a sanction system is introduced.
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(-t LB )

= max{-1(s) + 5+ ;5 1w_j7_90 —\o - )z} (9)
(- [0- - P )

= pu+ ax {—(s) + 5 ! ;ﬁ 1“’:790 + psz) (10)

where x = V,, — V,. For any given set of parameters p,\,b,c,3,0,pn and p
these two equations have a unique solution (Z,w). Further, the optimal search
intensities are given by

1— =<
V(5) = Tﬁ1w+790+>\£ (11)
3 13w )
V(%) = Tl+790+ﬂl’ (12)

Now we can characterize the effects of p, A\, b and o on the search intensities s,
and s,, for given 6 and given taxes 7,7, which are endogenized later on. These
we interpret as the effects observed in the micro studies discussed in section
2. As these studies analyze small scale benefit sanction experiments, it is not
unreasonable to assume that in these cases macro variables like 6, 7 and 7, were
unaffected. Further, we analyze the effect of an exogenous rise in 6. The effect
of # on w is needed below to prove the existence of an equilibrium.

Each of the parameters affect the search intensities directly and indirectly via
the wage rate (w) and the difference between value of being unemployed without
and with a sanction (z). A rise in x causes both search intensities to go up:
s, rises to avoid the loss x and s, rises to recoup the loss x. The latter has
been identified by Mortensen (1977) as the entitlement effect for the case where
p = 1. In Mortensen’s paper a rise in the benefit level raises job search by non-
insured agents. This is due to the fact that a rise in b makes employment more
attractive relative to non-insured unemployment, because a spell of employment
is a prerequisite for benefit eligibility. With a slight abuse of terminology, we
refer to a rise in x which tends to raise search as the entitlement effect.

The effect of the wage rate on search only appears if workers are risk averse
(¢ > 0). As w falls, the marginal utility of income in the unemployed state
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without and with a sanction ((bw)~¢ and ((1 — p)bw)~¢ respectively) rises. That
is, agents value a rise in income more and thus search harder to find a job.!3

Lemma 4 The following comparative statics hold for the system of equations
(9)-(12), where 0 is treated as an exogenous variable.
L 0, L2 > 0;

p p

dsy dsp )
Y > 0, dA<O,

as, ) >0 if (=0 4, ) >0 ¢f (=0
b <0 if p=0" D) <0 if p=0"
Sy ; _ dsp .
(il—U<OZfC—O,E<O,

dsy dsp dw
>0, 22 >0 and 55 > 0.

The effect of an increase in the penalty on both search intensities is intuitively
clear. If the penalty increases, the expected loss in income due to a sanction
increases as well (the ex ante effect). This stimulates unemployed to increase
their search intensity. If the penalty increases, the value of being unemployed-
with-sanction decreases relative to the value of employment. This stimulates the
unemployed to increase search intensity after a sanction is imposed. Further, the
increase in the penalty reduces the wage rate by decreasing the worker’s outside
option (V,) in wage bargaining. If workers are risk averse (¢ > 0), this fall in w
increases the marginal utility of unemployed workers with and without a sanction.
This further stimulates search by the unemployed.

The effect of an increase in the sanction rate on search depends on whether
or not a sanction has been imposed. If no sanction has been imposed then an
increase in the sanction rate makes a rise in search more effective in avoiding the
sanction. Hence, s, rises. This is strengthened by the effect that a rise in A (for
given penalty p > 0) reduces V,, and hence w (via wage bargaining). This raises
the marginal utility of income and hence unemployed workers without a sanction
search harder. These two effects outweigh the fall in x caused by the rise in .
However, once a sanction has been imposed, the sanction rate A\ has no direct
effect on search s,. Instead, the reduction in x causes agents to search less, since
there is less to gain by finding work. This effect outweighs the fall in w. Hence,
unemployed workers with a sanction search less as A is increased.

The effect of b on both search intensities is ambiguous, due to the following
two effects. On the one hand, a rise in b raises the difference in value between

13In the next section, @ is endogenised. Then such a fall in w makes it more attractive for
. . . . ds,,
firms to open vacancies. Hence, 6 rises which stimulates search further because %‘L, 7591“ >0 as

shown in the lemma.
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being unemployed without and with a sanction (z), because this difference is
driven by the size of the penalty pbw. This entitlement effect raises search. On
the other hand, the rise in b improves the worker’s fall back position in wage
bargaining and hence raises the wage. This rise in w reduces the marginal utility
of income and hence the unemployed search less. If ( = 0, workers are risk neutral
and the latter effect disappears. In that case, the entitlement effect causes a rise
in search intensity. However, if p = 0 (and thus x = 0) the entitlement effect
disappears and for {( > 0 agents search less in response to a rise in b.

A rise in the transition rate to the penalty state o can be interpreted in two
ways. One is that the government becomes less careful in imposing sanctions. In
other words, the government makes more mistakes in sanctioning agents who, in
fact, search hard enough. The other interpretation is to view the limit 0 — +o0
as an across the board reduction in the replacement rate. Raising ¢ means that
the two states (with and without a penalty) become more alike, that is z falls.
This reduces the entitlement effect and tends to reduce search s,. However, the
rise in o also reduces the wage rate (by reducing V,) and hence increases the
marginal utility of income. The entitlement effect dominates if ( = 0. In this
case a rise in o reduces s,. The rise in ¢ always reduces the search intensity of
unemployed with a sanction, as the entitlement effect dominates the effect of the
fall in w.

Finally, a rise in # raises agents’ search intensities through its direct effect on
the job finding rate. In a tight labor market (high 6), it pays to search hard for
a job. Further, as the labor market becomes more tight, the fall back position
of workers improves while the fall back position of employers deteriorates. This
raises the wage w.

4 Modeling the labor market

In this section the macro variable 6 is endogenized. Let v denote the number of va-

v
SulUy+Spup’
where u, denotes the number of unemployed in state x = u, p. Assuming that the

cancies created. Then the tightness of the labor market is defined as § =

. . . o 1ep M+

matching function is of the form m(s,u, + spu,, v) = A(syuy, + Spu,)' ~Mv with

M8y Uy~ Splip,v) _
Sy Uy +SpUp

n € (0,1), the parameter p in the equations above equals p(0) =
A6". That is, u equals the probability of a match per unit of search effort.
Equilibrium in the labor market is determined by demand and supply. To
determine the demand for labor by firms, we repeat the assumptions made above.
There is a cost ¢ of posting a vacancy. The Poisson arrival rate for a firm to get
(S0t +5pilp,v)

matched with a worker equals ===~ = @ = A9~ Once matched
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with a worker the firm produces y units of output. The firm pays total wage
costs (1 + 7)w + 7,. And with exogenous probability 6 the match is dissolved.
As above, J, denotes the value of a firm posting a vacancy and J, the value of a
firm employing a worker. Then the following Bellman equations can be derived.

pJv = —Cc+ @(Je - Jv) (13)

ple = y—1+71)w—714+6(J, — Je)

Assuming free entry in posting vacancies yields J, = 0. Hence we find J, =
y—(14+1)w—Tq

P . Substituting this in the equation for .J, above yields

—Te— (p+6)-<

147

which we interpret as the firm’s demand for labor curve.

The next lemma shows that the model here has a unique solution, for given
policy parameters. The proof uses the fact that equation (14) is downward sloping
in (0, w) space, while lemma 4 implies that equations (9)-(12) yield an upward
sloping relation in (6, w) space.

Lemma 5 For given policy parameters 7,7,'*,0,\,p, the equations (9), (10),
(11), (12) and (14) have a unique solution (w,x, Sy, Sp, ).

Given the equilibrium values of s,,, s, and 6 one can calculate the steady state
distribution of agents [0, 1] over the three states of being unemployed without
a penalty, u,, unemployed with a penalty, u,, and employed e. The following
lemma shows this steady state distribution.

Lemma 6 In steady state

11(0)spd
A
_ Ao(0 = sy)
=N
p(0)sp(1(0)su + Ao — 5u))
A

where A = No(0 — sy) + 1(0)5,(6 + p1(0) sy + A0 — 54)).

Uy =

e =

4 Note that in the simulations, the taxes 7 and 7, adjust endogenously to keep the govern-
ment budget constraint satisfied. In principle, this could yield multiple equilibria. In practice,
however, this does not turn out to be a problem as the simulations converge to the same
equilibrium independent of the initial guesses.
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In the simulations, a reduction in the replacement rate increases search inten-
sity and decreases unemployment but to a lesser extent as the replacement rate
falls. These diminishing returns in lowering the replacement rate are strongest in
simulations with risk neutral workers (not reported here) but also appear in the
simulations below (with risk averse workers) as shown in figure 3. This dimin-
ishing returns feature is one motivation to consider an alternative way to reduce
unemployment, such as introducing a sanction system. The following proposi-
tion derives sufficient conditions for this diminishing returns property of across
the board reductions in the replacement rate.

Proposition 7 Assume that the tax parameters T and T, remain constant. Then
in the situation without sanctions, \ = x = 0, it is the case that &= > 0.

db
2
ddlzg“>0are77:§:0 anduu<%.

Sufficient conditions for

Note that these conditions are sufficient, not necessary, and that by continuity
(and the fact that the functions involved here are well behaved) the result also
holds for ¢ and 7 close to 0. The intuition for this result sheds light on the mech-
anisms through which the replacement rate in the model affects unemployment.

The intuition follows the proof in the appendix by considering the effect of b on
s

64u(0)sy *

As b is reduced, for given tax parameters, the value of being unemployed falls.

u, via w, # and s,. Note that with A = x = 0 it is the case that u, =

This reduces workers’ outside option in bargaining with the firm and hence the
wage falls. But for lower values of w a given change in the replacement rate b has
a smaller effect on the level on unemployment benefits bw. Hence, as b is reduced,
its effect on the wage w becomes smaller and smaller. There is one effect which
goes in the opposite direction if workers are risk averse. Then as the replacement
rate b and benefits bw go to zero, the marginal utility of income increases. Hence,
a further reduction in b leads to a big fall in workers’ outside option and hence to
a big fall in the bargained wage. This causes the effect of b on w to be bigger for
lower values of b and w. If workers are risk neutral, the latter effect disappears.

The way b affects 6 is via the wage rate w. Lower w implies that firms get a
bigger part of the surplus. This invites entry by firms and hence raises 6. Such
reductions in b run into decreasing returns in terms of 6, because the effect of b
on w becomes smaller and smaller (if ¢ is close to 0). However, there is an effect
which causes reductions in b to become more and more effective in raising 6. To
see this, differentiate equation (14) with respect to w, keeping 7 and 7, constant
and using u(#) = A@". This yields

a9 0 Al+r

dw  1-ncp+é
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Thus a reduction in b decreases w which raises . This rise in # is bigger, the
higher 6 is. In other words, although the effect of b on w becomes smaller as b
becomes smaller, the effect on 6 becomes bigger the higher 6 is. The equation
shows that this latter effect plays a small role if 7 is close to 0.

A reduction in b raises the unemployed agent’s search effort, but less so as
b becomes smaller. This is due to the following two observations. First, the
positive effect of b on 6 becomes smaller as b is reduced. Second, the search cost
function «y(.) features increasing marginal costs. Hence as b is reduced, the agent
raises s, but to a smaller extent as s, becomes higher. If agents are risk averse,
there is an effect working in the opposite direction. The smaller b, the smaller
the unemployment benefit level bw and hence the higher the marginal utility of
income. A rise in the marginal utility of income raises workers’ search efforts. If
( is close to 0, the latter effect is small and the effect of b on search s, becomes
smaller as b falls.

Finally, a reduction in b reduces unemployment at a decreasing rate. This
is due to the results above that a reduction in b has a smaller effect on 6 and
5, as b becomes smaller. To see why the condition u < % is needed, recall that

Uy = m and hence
du,, 1
——— = —u(l —u
05~ T s

For values of u, close to 1, a reduction in u, increases the effect of p(0)s, on
unemployment wu,,.

One of the main results of this paper is that penalties are more effective
than a reduction in the replacement rate in stimulating employment e. In the
simulations this is shown with endogenous tax rates to balance the government
budget constraint. The next result shows this feature with exogenous tax rates.

Proposition 8 Assume that the tax parameters T and 17, remain constant. Con-

sider a situation without sanctions, A =0 but p > 0. Then it is the case that:

— dw

de de g dw
5> %} under the condition that | 55| = 5.

To understand the result, note that we need a condition to make the two
measures comparable. That is, if the fall in replacement rate reduces w (or
equivalently, by equation (5), V,,) to a far bigger extent than the rise in A does, it
is clear that the effect of b on employment will be bigger. This is so, because the
fall in w increases search intensity directly by equation (11) and indirectly via a
rise in 6 because more vacancies are created in equilibrium. So we concentrate
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on the case where the replacement rate is reduced and A\ is increased to such an
extent that the effect on w is the same.

The intuition for the result is then as follows. For given reduction in w, both
measures have the same direct effect on s,. However, the threat of a penalty
increases s, more if A is increased than if b is reduced. This can be seen in
equation (11). Further, both measures have the same effect on 6 by equation
(14). But raising A has a further effect because z = V,, =V, > 0 as p > 0.
Finally, evaluating the rise in A around A = 0 implies that p©(0) > A. Hence it
follows from lemma 2 that s, > s,. In words, agents with a sanction search harder
than unemployed agents without a sanction (ex post effect). And workers without
a sanction with the introduction of the sanction search harder than unemployed
agents faced with a reduction in the replacement rate. These entitlement effects
cause the employment effect of introducing sanctions to exceed the employment
effect of reducing the replacement rate.

These results continue to hold when taxes are endogenized as shown in the
simulations. However, then there is no longer an unambiguous analytical result
because the reduction in the replacement rate may lead to bigger tax reductions
than the introduction of a penalty.

In terms of welfare the advantage of a penalty system over a generic reduction
in the replacement rate can be seen as follows. A reduction in the replacement
rate stimulates search and reduces unemployment only through making the un-
employed worse off. In other words, it works as a stick. With risk averse agents
this is costly in terms of welfare. Beside a stick, a penalty system features a car-
rot in the form of the entitlement effect. Unemployed agents without a sanction
search harder to avoid a sanction and unemployed agents with a sanction search
harder to find a job, because a job entitles them again to full unemployment ben-
efits (without a penalty) once they lose the job. This carrot allows the penalty
system to shorten the stick, which yields a welfare gain with risk averse workers.

In the simulations below, this is illustrated in Figure 5. This shows that
welfare is decreasing in ¢ and converges to 3.135 as ¢ tends to infinity. As
argued above, the penalty system is equivalent to an across the board reduction
in the replacement rate for 0 — +0co0. However, the figure shows that welfare
in decreasing in . Hence a penalty system with finite o is to be preferred above
a generic reduction in the replacement rate.
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5 Changing financial incentives

5.1 Benefit reductions and a benefit sanction system

In this section we present and discuss alternative ways to increase financial incen-
tives for unemployed to find jobs. In our baseline model we use parameter values
that are in line with the Dutch labor market of the early 1990s. The character-
istics of this Dutch labor market are well in line with those of other European
countries in the same time period. Then, we investigate to what extent labor
market indicators change as benefits are reduced or a system of benefit sanctions
is introduced.

Although our model is in continuous time, our parameters are set to values
that reflect a quarterly time dimension. The parameter values in our baseline
model are the following:

Discount rate: p = 0.025

Replacement rate: b = 0.70

Sanction process: A = 0.0

Penalty: p = 0.0

Search cost function: x = 0.5

Matching function: n = 0.5, A = 1.0

Wage negotiations: 3 = 0.5

Production: y =1

Vacancy costs: ¢ = 2

Job destruction rate: 6 = 0.04

Risk aversion: ¢ = 2

Tax per match: 7, =0
The value of the discount rate p is set to 0.025, which is 10% on an annual basis
and is quite common in these types of exercises. The value of the replacement
rate b is according to the official rule in the 1990s that unemployment benefits
are 70% of the previous wage (see also Table 1 and the study by Martin (1996)).
The effective replacement rate for individual unemployed may be higher or lower
than 70%. Since there is a so called social minimum benefit the replacement
rate is higher when workers have had an income close to the minimum wage.
Because there is also a maximum benefit workers that have previously earned a
high wage have a replacement rate lower than 70%. In our baseline model we
assume that there is no system of benefit sanctions so both parameters of the
sanction process (A and p) are set to zero. The parameter k of the search cost
function in equation (1) is set to 0.5. We have tried a range of values, but as
long as this parameter is not too close to either 0 or 1 the simulation results do
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not change a lot. The parameter n of the matching function is set to its usual
value of 0.5, which implies that unemployment and vacancies have a similar effect
on the flow of filled vacancies!®. The parameter A of the matching function is
set to be equal to 1. This value was chosen in order to have an unemployment
duration that is approximately in line with reality. The parameter (§ of the
wage negotiation process is set equal to 0.5. Not only is this a very common
assumption, it also implies that the parameter of the wage negotiation process is
equal to the parameter of the matching function so that the efficiency condition
of Hosios (1990) is fulfilled. The value of production y is set to 1, so the value
of related variables like wages and taxes are normalized. The vacancy costs ¢ are
set to 2, implying that in every period the costs for having a vacancy are twice
the value of production. Of course, the total cost of a vacancy also depend on
the average vacancy duration. Furthermore, the job destruction rate 6 is set to
0.04, which implies that on an annual basis 16% of the jobs are destroyed. This
number is in line with the number of workers that start on a new job each year.
The parameter for risk aversion ( is set to be equal to 2. In combination with
the other parameters this leads to a maximal value for V,, at a replacement rate
of about 0.70 (see Figure 2)'. Finally, we choose the tax parameter 7, = 0. As
shown in Boone and Bovenberg (1999) this is optimal in search models where the
Hosios condition is satisfied and where vacancy costs ¢ are constant. In particular,
¢ does not depend on the number of vacancies posted, v. The marginal wage tax
7 is adjusted endogenously in the simulations to satisfy the government budget
constraint

eTw = ubw + u,b(1l — p)w (15)

where on the left hand side are the total wage tax revenues and on the right hand
side the total government expenditures on unemployment benefits.!”

The simulation results of our baseline-model are shown in the first column
of Table 2. They indicate that with these parameter values we get a reasonable

15Broersma and Van Ours (1999) give an overview of recent empirical studies on the matching
function. They find that a value of n of 0.5 is a reasonable approximation.

16The from a welfare point of view optimal replacement rate is closely related to the degree
of risk aversion. We experimented with a range of values from ¢ = 0.5 to { = 5.0. At the lower
bound the optimal replacement rate is 0.60, at the upper bound it is 0.79. When ¢ = 2.0 we
find an optimal replacement rate of 0.71.

1"We have also looked at the case with exogenous government spending g > 0, but introducing
this does not affect the results. Further, one can argue that setting up an agency which monitors
agents’ search intensity (as required under a sanction system) induces government spending as
well. We come back to this point below.
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approximation of the Dutch labor market of the early 1990s. The unemploy-
ment rate is 8.7% and the vacancy rate is 2.1%'®. It is clear from Table 2 that
unemployed could search harder since their search intensity is about 70% but ap-
parently there is no reason for them do so.!? Total welfare increases with search
intensity to reach a maximum at 0.91, as shown in Figure 4. Comparing this
optimum with the real search intensity in the first column of Table 2 it is obvious
that unemployed workers have a search intensity that is far below the optimum
from a welfare point of view.

There are two ways in which we can change the incentives for unemployed
workers to search harder for a job sooner: lowering the replacement rate and
introducing a system of benefit sanctions. Lowering the replacement rate is the
most frequently used measure to increase incentives. Figure 2 indicates how
changes in the replacement rate affect steady state welfare? and V,, the value of
being unemployed. As is indicated V,, has a maximum at a replacement rate of
about 0.70, while total welfare is at its maximum level at a replacement rate of
about 0.63. If the replacement rate gets very high both total welfare and V,, drop
substantially. It is obvious that starting from a replacement rate of 0.70 where
we have a maximum value of V, total welfare can be increased by reducing the
replacement rate. We return to this below.

Figure 3 shows what happens to search intensity and the unemployment rate
if we vary the replacement rate. We know that lowering the replacement rate
increases search intensity and reduces unemployment (see proposition 7). At
higher replacement rates search intensity s, becomes very low and unemployment
high. Further, proposition 7 implies that reducing the replacement rate reduces
unemployment to a smaller extent as the replacement rate falls, as shown in
Figure 3.

Now that we have shown the relationship between the replacement rate and

18The average vacancy duration is about 8 weeks, so that the cost per vacancy are about 1.2.
this means that the cost of a vacancy are about 1.2 quarters of production value.

19Under these conditions the net wage is equal to 0.87. Taking the taxes into account this
means that the wage costs are equal to 0.94, which is quite high compared to the value of
production. The main reason for this is that all that employers need to cover in the production
process is the wage costs and the value of opening a vacancy. Should we have included capital
in the production process the employers would need a larger share of the value of production
in order to cover for the investment in capital. However, the basic results of our simulations
would not change because of this.

20Welfare W is defined as: w, Vi + upVy + (Ve + Je) + vJy, where J, = 0 by the free entry
condition. Because of the value of the risk aversion parameter W, V,, and V), are negative
numbers. For reasons of presentation we added 15 to the simulated values of W and V,, and
V,. Since W, V,, and V,, are indices this does not affect the nature of the simulation results.
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some economic indicators we will show what happens to all relevant labor market
variables if we start changing the financial incentives. First, we will change the
replacement rate and then we will show what happens if a system of benefit
sanctions is introduced.

The second column of Table 2 shows for all relevant indicators what happens
if the replacement rate is increased to 0.8. This value of the replacement rate was
common for the Netherlands in the early 1980s and was changed to 0.7 in 1987.
As shown, search intensity goes down to 0.6. Unemployment goes up to 12% and
the vacancy rate goes down to 1.7%. The high unemployment rate is in line with
the Dutch labor market of the early 1980s (see Van Ours (1991) for an overview of
the Dutch labor market characteristics of the early 1980s). Furthermore, because
of increasing unemployment benefit expenditures, taxes go up and net wages go
down. Overall welfare goes down and even the value of being unemployed is lower
with the higher replacement rate.

The third column of Table 2 gives the effects of a reduction of the replacement
rate to 0.63, the value that is optimal from a welfare point of view. As is also clear
from Figure 2 the value of being unemployed is lower with this lower replacement
rate. Search intensity goes up and unemployment goes down to 7.3%, while
the vacancy rate goes up to 2.4%. So, one can increase welfare and reduce
unemployment by lowering the replacement rate. But with risk averse workers
this generic reduction in the replacement rate is rather costly in terms of the
value of being unemployed V,.

The fourth column of Table 2 shows the effects of introducing a system of
benefit sanctions. The system is introduced by setting the sanction parameter A

12!, The sanction parameter has to

equal to 0.50 and the penalty p equal to 0.
be combined with the search intensity to find the effective sanction rate. If, for
example as in the fourth column of Table 2, the search intensity s, = 0.76, then
the effective sanction rate is equal to (1-0.76)*0.50 = 0.12, implying a sanction
rate of 12% per quarter. However, since average unemployment duration is about
2.2 quarters, the share of unemployed workers that get a benefit sanction imposed
is not very large. As indicated in Table 2 the share of unemployed with a benefit
sanction is about 20%, which is even somewhat low compared to some numbers
presented in section 2. The search intensity before a sanction is imposed goes
up from 0.71 to 0.76, so the ex ante effect of a benefit sanction causes the search
intensity to increase with 7%. The search intensity after a sanction is imposed

goes up from 0.76 to 0.77, so the ex post effect also increases the search intensity

21'We ignore for the moment the monitoring costs of the system of benefit sanctions. We
discuss this issue in more detail in the next subsection.

27



with 1.3%. In other words, the ex post effect is substantially smaller than the ex
ante effect.

Column 5 gives the simulation results for a different combination of A and p.
If the penalty is increased from 0.1 to 0.5 the unemployment rate goes down to
6.3%. Now, search intensity goes up to 0.91 in the pre-sanction period and to 0.93
after a sanction has been imposed. Because of the severity of the sanction the
search intensity is so high that the share of workers with a benefit sanction reduces
substantially, to 7%. Now the ex ante effect causes an increase in search intensity
of almost 30%, while the ex post effect is about 2%. Again this ex post effect is
rather small compared to the effect found in micro-econometric research (see for
example Abbring, Van den Berg and Van Ours (1997)). This does not have to do
with the fact that in reality many of the unemployed workers that get a benefit
sanction imposed have a high replacement rate??. A more valid explanation
for the difference between reality and simulations is that in reality unemployed
workers underestimate the probability that they get a benefit sanction imposed.
Therefore, in columns 6 and 7 of Table 2 we presents simulation results with a
penalty of 0.5 but a smaller A\. Now, from column 6 it is clear that for A=0.1, s,
is lower than before, while s, has the same value. This implies that the ex ante
effect is smaller and the ex post effect is larger. From column 7 it appears that
for an even smaller A of 0.01 we find that s, is 0.72, while s, is 0.93. In other
words, the ex ante effect is 1.4%, while the ex post effect is almost 30%. In this
last simulation we find that hardly anyone gets a sanction imposed. As shown
in lemma 2, we find a sizeable ex post effect only when A is small (compared to
@), but then not many unemployed get penalized. The combination of a large ex
post effect and a sizable fraction of unemployed with a benefit sanction could be
caused by the misperception of the unemployed that A is small.

What is striking is that overall welfare in this system with benefit sanctions is
higher than the welfare connected to the optimal replacement rate without benefit
sanctions. Apparently, with a system of benefit sanctions welfare can be increased
beyond the level where any change of replacement rate can bring the economy.
From a mathematical point of view, this is not surprising. Because introducing a
sanction system gives the government more instruments (A, o and p) beside the
replacement rate b, one would expect a rise in welfare. What is interesting is the

22We performed a simulation starting from a replacement rate of 0.9, which generates an
unemployment rate of 20.8% and a search intensity of 0.44. The introduction of a system of
benefit sanctions with parameters A = 0.5 and p = 0.5 lowers the unemployment rate to 11.3%
(14% of the unemployed gets a benefit sanction imposed), but s, = 0.90 and s, = 0.87, so in
this case we find a negative ex post effect while the ex ante effect is very large indeed.
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intuition the model provides for why sanctions can reduce unemployment more
and yield higher welfare than reducing the replacement rate.

For instance, consider the following thought experiment. The government
wants to raise welfare by stimulating search, but due to distributional (or other)
considerations it does not want the unemployed to loose too much utility. In our
comparisons of sanction systems with generic reductions in the replacement rate,
it is the case that V,, in the sanction system exceeds V,, with the reduction in the
replacement rate, while V), is smaller than V,, with the replacement rate reduction.
The point is that only a small fraction of the unemployed are actually sanctioned
while all the unemployed suffer from a generic reduction in b. One way, albeit a

crude one, to make these measures comparable in terms of how much the unem-
Uy Ve +up Vp
_ Uutup
Clearly, with a generic reduction in b it is the case that V' = V,,. This average

ployed loose, is to consider the average value of being unemployed, V =

value of being unemployed with a sanction system is lower than in a system with-
out benefit sanctions that has the same replacement rate of 0.7 (compare columns
5 and 1 in Table 2), but it hardly differs from the value of being unemployed with
a replacement rate of 0.63. In column 8 of Table 2 we show simulation results
where we choose the level of the replacement rate equal to 0.643, at which level
the value of being unemployed is the same as V in the simulations of the fifth
column. So, roughly speaking, on average the unemployed should be indifferent
between a system with benefit sanctions that has the characteristics of the one in
column 5 or a system that has no benefit sanctions but a lower replacement rate.
It turns out that a system with benefit sanctions has higher overall welfare and
lower unemployment than a system without benefit sanctions but a lower replace-
ment rate. From this perspective a system with benefit sanctions is preferable.
The intuition is again that the sanction system introduces a carrot in the form of
the entitlement effect beside the stick of reducing the value of being unemployed.
Because agents are risk averse, the stick is rather costly in terms of the welfare
of the unemployed. Because a generic reduction in the replacement rate works
only as a stick, the sanction system outperforms the reduction in b in terms of
welfare, search intensity and unemployment if both have the same effect on the
average value of being unemployed. This is illustrated in Figure 5 where we show
for the baseline model the relationship between welfare and o . As shown welfare
is decreasing in o. Since, as argued above, the penalty system is equivalent to an
across the board reduction in the replacement rate for ¢ — +oc it is clear that
a penalty system with finite o is to be preferred above a generic reduction in the
replacement rate.
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5.2 The anatomy of benefit sanctions

As indicated above we are not only interested in finding the overall effects of
a benefit sanction system. We are also interested in the various components of
the induced change in the labor market. In this section, we describe the way in
which we can derive the various components. We start with the micro effects,
that is the effects if none of the macro-variables change but only the direct effect
on individuals’ search behavior is accounted for?®. To find the micro effects of a
policy change, we keep 0, w and 7 at their baseline value, and V,,, s,,, V}, 8, Uy, up
are endogenous. These variables are solved from the following equations

w)'
Ve =(ﬁfg-w@w+uwmA%—WJ+M“—%”%‘””
wh ¢
’YI(Su) — % (TC — qu) + A (VU - ‘/p)
_ w6 wh¢
o = 2 )+ w0, (o (T o)~ %)
w!=¢
’)//(Sp) — M(Q) (ﬁ (1 — C +6%> - ‘/p>
i 11(8)sp0
© T Mo = su) + u(8)s,(8 + p0)su + Ao = 5,))
L Xo(0 — sy)

7T N0 = ) + 10)5,(8 + p(8)5u + AT — 5,))

The difference between the solution to these equations and the base line val-
ues of Vi, sy, Vp, 8p, Uy, up is reported in column 1 of Tables 3 and 4. These tables
identify the different components of the introduction of a system of benefit sanc-
tions. As shown, the micro effect is the main effect when it comes to the increase
in search intensity. Similarly, the micro effect also has a large effect on the change
in unemployment. As shown in Table 4 only the micro effect already reduces total
unemployment with 1.5% points.

The crowding out effect is the effect that if more than one unemployed starts
searching harder the net benefit for each individual is reduced, the unemployed
crowd each other out. To find the crowding out effects we solve the same system of
equations as under micro effects, except now we keep v, w and 7 at their baseline
value and @ is endogenous. Hence we solve for the previous equations and

v

0:

Suly + SpUp

2In our nonlinear model the order in which the different components are derived may be
important, but we think that the way we deal with the decomposition is a sensible one.
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As shown in Tables 3 and 4 the crowding out effect is not very important.
The search intensity is hardly effected by the crowding out effect, but overall
unemployment increases with 0.1% point.

To find the macro spillover effects we only keep 7 at the baseline value. That
is, v is endogenous and w is determined by (14). Now we get the effect that the
sanction system reduces the value of being unemployed, and hence the wage rate
because workers’ fall back position deteriorates in the wage bargaining process.
This reduction in w reduces the benefits received by the unemployed because the
replacement rates (b and (1 — p)b, respectively) are fixed. Hence V,, and V,, fall in
this 'macro spillover step’. This is partly offset by the rise in vacancies caused by
the reduction in wages and hence rise in profits. Note that the macro spillover
effects on search, tightness and unemployment are substantial. As indicated in
Table 4 the vacancy rate increases 0.3%, which causes the unemployment rate to
go down with 1.1% point.

Finally, the tax effect is found as the difference between the model in which
we keep 7 fixed and the model where 7 (and all other endogenous variables) varies
to satisfy the government budget constraint (15). The tax effect does not turn
out to be very important. This may not seem very noteworthy but it is from
the perspective of the monitoring costs of a system of benefit sanctions. From
Table 4 for example it is clear that the reduction of the tax rate of 0.02 hardly
affects the outcome of the model with respect to unemployment rates or search
intensities. This means that a system of benefit sanctions with the characteristics
as indicated in Table 4 could be financed by the decline in tax rate, which is about
1.8% of the total value of production. This should be sufficient to set up a decent
monitoring system??.

All in all, the decomposition of the effects of the introduction of a benefit
sanction system shows that it is the micro effect and the macro spillover effects
that are the main components causing the changes in search intensity, unemploy-
ment and labor market tightness. Thus the effects found in the micro studies,
cited in section 2, are an important first step in evaluating a sanction system but
the macro effects should not be neglected. In terms of search intensity, unemploy-
ment and labor market tightness the micro studies underestimate the beneficial
effects of introducing sanctions.

24 An example may make this clear. In the Netherlands there are 6 million employed workers.
If 1.8% of the value of the production could be used for a monitoring system, then at the average
wage one could finance about 100,000 monitoring workers. Suppose that the unemployment
rate is about 10%, then there would be 650,000 unemployed workers. If each monitoring worker
would look after 20 unemployed (2 hours per week for every unemployed), then one would only
need 33,000 workers, which is substantially less than is available from the tax reduction.
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6 Conclusions

Unemployment is high in many countries that have reasonably generous benefits
with very long periods of entitlement. However, it is not this characteristic in
itself that is important. What matters is that there are active policies to monitor
abuse of benefits and to push unemployed back into work. In this respect a sys-
tem of benefit sanctions could be very important. If unemployed workers do not
comply with eligibility criteria guidelines, they may face a reduction of their un-
employment benefits, that is they should get a benefit sanction. Benefit sanctions
are imposed mainly for two reasons. The first reason is psychological. Workers
that do not obey administrative rules should face a penalty. The second and
most important reason is that penalties affect the search behavior of unemployed
(even before they are actually sanctioned). Since penalties make unemployment
less attractive and introduce an entitlement effect, workers increase their search
intensity thereby increasing their job finding rate and reducing unemployment
duration.

From micro-studies there is evidence about the effects of benefit sanctions
on the search behavior of unemployed workers. From these studies it appears
that benefit sanctions substantially increase the transition from unemployment
to work. However, in micro-studies it is not possible to investigate the effect
of a system of benefit sanctions per se, since it is not possible to study the
behavior of unemployed in the absence of such a system. Furthermore, in micro
studies it is not possible to investigate the effect of an increase in sanction rate
or penalty. It is also not possible to investigate possible crowding effects induced
by the system or the way the increased search intensity of the unemployed affects
the vacancy creation by employers. To study these types of effects one needs a
macro-model. In this paper we present a macro-model of the labor market which
enables us to perform a more detailed analysis of the way benefit sanctions affect
unemployment.

In our model we assume that unemployed behave rationally. Conditional on
the unemployment benefits, the sanction rate, the wage when employed and the
time preference, unemployed choose an optimal level of search intensity. There
is an ex ante and an ex post effect of benefit sanctions. The ex ante effect refers
to the optimal search intensity of workers, which is higher than it would be
if workers would not face the possibility of getting a sanction imposed. The ex
post effect refers to the effect on search of having lower benefits once a sanction is
imposed. In the labor market of our model, we assume that wages are determined
by negotiations between workers and employers. Vacancies are created under the
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assumption of free entry, that is until the value for the firm of posting a vacancy
equals zero. The flows from unemployment to employment are determined by a
matching process in the labor market.

In our simulations we start with parameter values that are in line with the
Dutch labor market of the early 1990s. Then, we investigate to what extent
labor market indicators change as benefits are reduced or a system of benefit
sanctions is introduced. We find that a lowering of the replacement rate lowers
the unemployment rate. However, we also show that a system of benefit sanctions
can increase welfare beyond the level where any change of replacement rate can
bring the economy. The ex ante effect turns out to be at least as important
as the ex post effect. The split-up between the two depends to a large extent
on the parameters of the sanction process. With a low value of the sanction
parameter the possibility of getting a sanction imposed is small and the search
of the unemployed will not be affected very much. The main effect is after the
sanction is imposed. So, in this case the ex post effect dominates. With a high
value of the sanction parameter the unemployed will try to reduce the sanction
rate by increasing their search intensity. Then, the main effect is the ex ante
effect. It is even possible that the ex post effect is very small, which in micro
research could lead to the erroneous conclusion that sanctions do not have an
effect. Nevertheless they do but the main effect is in the threat of a penalty,
not because a penalty is imposed. Furthermore, we find that the micro effect
and the macro spillover effects are the two main components causing the changes
in unemployment. The crowding out effect and the tax effects are rather small.
This last observation also implies that from the reduction in tax rate that goes
with the system of benefit sanctions it is possible to finance the monitoring costs
without this having a big counterbalancing effect.

All in all, we advocate that when financial incentives for unemployed are to
be increased the introduction of a system of sanctions is a good alternative for a
reduction of the level of benefits.
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Table 1 Sanctions, benefits and unemployment in OECD countries

Sanction rate” | Replacement rate? | Unemployment rate®

Belgium 4.2 o1 8.8

Denmark 4.3 71 5.1

Finland 10.3 65 11.4

Germany 1.1 35 7.8

Netherlands 36.0 70 4.0

Sweden 0.2 76 8.2

Switzerland 38.5 70 3.8

UK 10.3 18 6.3

US 25.7 27 4.5

a)

Sanctions during benefit periods as a percentage of the average stock of benefit claims, 1997-1998. Source: Grubb (1999),

except for Sweden (Swedish Labor Market Board) and Netherlands (authors’ calculations

) Gross replacement rates: benefit entitlement before tax as a percentage of previous earnings before tax, single workers in the
first year of their unemployment spell, 1995 (except US 1994); source: Martin (1996)

(&
) OECD standardized unemployment rate, 1998.

Table 2 Simulation results
1) 12 [G) [(@) [6) [©6) [T |B)
RRY [ 0.7 |08 |063]0.7 |07 |07 |07 |0.643
p% 0.0 {00 |00 |01 |05 |05 |05 |0.0
A 0.0 {00 |00 |05 |05 |01 |0.01]0.0
Su 0.71 ] 0.60 | 0.77 | 0.76 | 0.91 | 0.80 | 0.72 | 0.76
Sp 0.77 1 0.93 | 0.93 | 0.93
Vu 3.49 | 3.37 | 3.45 | 3.53 | 3.50 | 3.53 | 3.50 | 3.46
Vo 3.45 | 2.89 | 2.82 | 2.73

V" | 349 3.37|3.45 | 3.51 | 3.46 | 3.51 | 3.50 | 3.46
Un 6.36 | 5.83 | 7.24 | 8.49
U, 1.61 | 0.44 [ 0.26 | 0.00
u 873|121 7.31 [ 7.97 [ 6.27 | 7.50 | 8.49 | 7.54
0 0.34]0.23]0.43 ] 0.36 | 0.43 | 0.38 | 0.38 | 0.42
v 2.14 | 1.6 | 2.44 | 2.22 | 246 | 2.28 | 2.16 | 2.39
w 0.87 | 0.84 | 0.87 | 0.87 [ 0.88 | 0.87 | 0.87 | 0.87
T 0.07 | 0.11 ] 0.05 | 0.06 | 0.05 | 0.06 | 0.07 | 0.05
W [310[284[313[315[3.19]3.17 311 3.13

a)
parameter values; other baseline parameter values see text

b) T = Uy Vu+upVy
) V is defined as V W
u P

34



Table 3 Decomposition of the effects when a system of benefit sanc-

tions is introduced; A = 0.5 and p = 0.10

micro | crowding | spillover | tax | total

Sy | 0.04 0.00 0.02 | -0.00 | 0.05
Sp 0.04 -0.00 0.02 | -0.00 | 0.06
V.| -0.04 -0.01 -0.01 | 0.09 | 0.03
Ve | -0.09 -0.00 -0.04 | 0.09 | -0.04
Uy | -2.24 0.02 -0.15 | 0.00 | -2.37
u, | 1.83 0.02 -0.25| 0.01 | 1.61
uw | -0.41 0.04 -0.40 | 0.01 | -0.76
0 0 -0.00 0.02 | 0.00 | 0.02
v 0 0 0.08 | 0.00 | 0.08
0 0 -0.00 | 0.01 | 0.00

T 0 0 0-0.01|-0.01

Table 4 Decomposition of the effects when

tions is introduced; A = 0.5 and p = 0.50

a system of benefit sanc-

micro | crowding | spillover | tax | total

sy | 0.16 0.00 0.04 | -0.00 | 0.20
Sp 0.17 -0.00 0.05 | -0.00 | 0.21
V.| -0.17 -0.02 -0.05 | 0.25 | 0.01
Vp | -0.54 -0.02 -0.30 | 0.26 | -0.60
Uy | -2.28 0.08 -0.68 | -0.02 | -2.90
u, | 0.82 0.02 -0.41 | 0.01| 0.44
u | -1.46 0.10 -1.09 | -0.01 | -2.46
0 0 -0.01 0.10 | 0.00 | 0.09
v 0 0 031 ] 0.01| 0.32
0 0 -0.01 | 0.02 | 0.01

T 0 0 0-0.02 | -0.02
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7 Appendix: Proofs of results

This appendix contains the proofs of the results in the main text.
Proof of lemma 1. By choosing s = 0 in equation (7), one finds pVj, >

10=pbu' ™ Further, by the properties of v(s) and the result below that V., >V,

1~
w1 ¢
one finds pV}, > %.

The inequality in the middle, V,, > V,, can be proved by contradiction as
follows. Suppose not, that is suppose V,, <V}, then one finds

(bw)' ¢
pVy = 1—¢ - 'Y(Su) + pSy (Ve - Vu) + )‘(U - Su) (Vzp - VU)
w) ¢
> B ) sy (Ve ) 4 A = 5) (= )
) bl
> flbc L V(sp) + psp(Ve = Vp) = oV}

where the first inequality follows from the fact that s, is not necessarily the
optimal choice of search intensity for an unemployed person without a penalty;
the second inequality follows from p > 0 and the initial assumption V,, < V.. This
set of inequalities contradicts the initial assumption V,, < V,. Hence V,, > V.

The first inequality V. > V,, follows from equation (8) with 0 < 5 < 1. QED

Proof of lemma 2. Rewrite equation (6) as

(bw)"™*
Ve = 5 A (V= Vi) + o {=9(5) s (Ve = Vi) + (A= ) (Ve = )

Then using the result derived above that V,, > V}, and comparing this equation
with equation (7) yields that s, § s, depending on whether A % u. QED

Proof of lemma 3. First, rewrite equations (6) and (7), using equation (8)

as
(bu)'* 1— 5w e
PV T T =) Fus o — Ao - (Ve - V)
_ (0= ppow)™* 15w e
Ve = ¢ teEsim) rus—gm sV = W))

Then substituting pV,, from equation (5), z = V,, — V},, adding pV,, on both sides
of the last equation and bringing pV,, to the right hand side, yields equations (9)
and (10).

The following three observations guarantee that an equilibrium exists and
that it is unique. First, equation (9) is downward sloping in (x, w) space. Second,
equation (10) is upward sloping in (z,w) space. Finally, since at x = 0 equation
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(9) has a higher intercept than equation (10), it follows from these observations
that an equilibrium (Z, ) exists and that it is unique. QED

Proof of lemma 4. To find the effects of p we differentiate equations (9)
and (10) with respect to w, z and p:

dw 0
A(5) = (o)

where
= :u Ao — sy)
Ep —(p+sp1)
with
1 — pw 1+9 ct 1 — pw 149
B, = 1-0"Yw ™ +(—= 5)— u 0
( e B e )M+CS 5 1 ¢
1 — Bw (149 ct 1 — Bw0+9

5 = - (1-pb) " Yw ™+ (-

Consequently we find

A 0
(£) = (o)

P! ( (p+ sp1) Ao = s.) >

—_— —
— N
—p —

u

with A equal to minus the determinant of the matrix A,
A= (p+spyn)Ey+EpA (0 —5,) >0

It follows that ‘fi—z < 0, Z—z > (0 and hence ddi; > 0, %" > 0. Where the last two
inequalities follow from differentiating equations (11) and (12) with respect to p.

The effects of A\ are found in a similar way:

()= ()
a 0

consequently 9 = w <0, % = w < 0. In order to determine
‘fj—; we write
ds 1—Bw 9 dw dx
Mo on = 2P oL PR
L Wi e s W
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because ‘é—}’ < 0 and one can verify that x + )\% > (0. Hence ‘ff—; > 0 because
7"(s) > 0. In order to determine %{’, we write
ds 1—Bw ) duw dx
" p
or 22 0~ 1,2
7 (5) 3 1+ “ax TFa
— — — w*(l‘i’c) C
(o = s)ep |(1= (L= p)p)! Y€ + (10
= A <0
dsp
Hence 2 < 0.

To determine the effects of b, we write

(51_111; A—l b_Cwl_C
) R R R

Hence
dw () £ Mo s)0 =)
db A
dv b Cw'C (2, — (1 —p)'CEy)
b A
b=Cw!=¢(1 — (1 —p)t=¢ _ 1 — Bw0+9 ct
=S¢ (s, — (1 — p)'=Ss,) 1 — 3w+
N W (s, — (1= p)'su) 1 - fw o0
A 6 1+
Consequently
ds 1—Bw 9 dw dx
" —Tu - _ -7 9_ i
7 (su) g 3 1+r D
b=l 1 — B+
= A (_T 1+ cB [psp + Mo — sp) + p
+é6+o0 , oy
ANERETR G (19| A= (- )
>0 if (=0
<0 if p=0
Similarly,
ds 1—Bw 9 g dx
" Gop _ _ 2" F oW oL
V() 3 1+ b TFa
b=Swl—¢ 1 — Bw 1+
- 7 B(1 — p)'[i50 + A0 — 54
i (o= s+ Al = sl
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1_< 1 — /8 w_(1+C)

1—(1—p) " w™ —¢(1 - 6
(= (1= p) )™ = (A= p) e (e 8l +
1 — ﬁw—(l-&-C)
— och
T )
>0 if (=0
<0 if p=0
To determine the effects of o, we write
%—ZJ _ 41 —A\x
P 0
Hence
dw  —(p+ psp)\x
do A <0
dx —EpAT
Consequently,
ds 1—Bw O (p+ usy) Az oA
(g, = ) p N N
7(su), N R A A
e [ 1 —pw 0+ A A
= —({(— 0 1—— —A)— =0
NG aar=rd ((REETEREEY
A= (1= Pty Sy 9)
< 0if¢=0
Similarly,
ds 1—Bw O (p+ ps,)\x E AT
" Zop ) P _ p
L A e A
Az

o 1— Bw 1+0
N (u(l — (1 = p)b) " w™ + (6—— - cQ) <0

To determine the effects of 8, we write

1—Bw ¢, [p—:é(l — ) (p+ psp + A0 — 5y)) + pSu + 115pSy + ASp(0 — 8y)
- A >0

.
g

b
—
\]
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dz B 1 (pto -
- = ﬁAl ( (1—n)(E, —Eu) + suZp Spgu>
1 pw=,
= ﬂAHT ((pb)l Cu—¢ (su—l—p—(l— ))-(Sp Su) X
1 — Bw 1+ cf e
-~ = 1 —pt=¢ ¢
<[ 4 -]

Using these two expressions, we derive

Similarly

ds, 1-83 w* 1—Bw 9 duw dx
Vll(su)% ch

= i s Y% e

T+ —Buw !

= T A —u —u A o= —_—
A (P + sp=u(pt — X) + AoZ, — ﬂ 7

ﬁ

1-Bw=¢
7 00><

+6
PR ) ) 4+ )+ s+ = Nsusy 4 Ay | +

— B 14T (p(l . bl—C)w—C + (’u _ )\) Sp(l _ bl—()w—g+
1 _ﬁw—(1+<)cep+5
B 1+ 1

Ao(1 = ((1=p)b)")w ™ +(n (= N)sp + p+ Ao)

POy n><pb>1-<w—<)

_ G (p(1 =B w4 psy(1 = b Yw ™ + Ao = 5,)(1 = b Yw

_ 1—Bw 0 p4 6
Aow b1 [1— 1-p)! ﬂ 9
+Aow (1=p) |+ R T e

sy A = 5,) + A2 (1= )

w=¢

15
3 c

Pl = T (o (1= 0w (= (1= P Y€ (N — ) + asa) +

1 — Bw 9 cf(p + 6)
6 147
+(p+6)(1 =) (ph)'w )
> 0

(180 + p+ Ao — su)] +

+(n
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if o > s,. This is always true by the assumption that ¢ > 1 and lim,_,;7/(s) =
+o00. QED

Proof of lemma 5. We show that the equations imply a unique solution in
(0, w) space. Given this solution (¢,w) equation (9) implies the solution for z.
Substituting these values for §,w and z into equations (11) and (12) yields s,
and s,.

First, equation (14) implies a negative relation between w and #. Lemma 4
shows that equations (9) - (12) imply a positive relation between w and 6. Second,

consider the case where § = 0. Then equation (14) implies an intercept in (¢, w)
ylj:;—a
intercept w|,_, = 0. Finally, taking the limit of # — +o00 in equation (14) yields

space equal to wl,_, = . On the other hand, equations (9) and (10) imply as

limg_, 4 os wl;, (14 = —00. This proves that an equilibrium always exists in (6, w)
space and that it is unique. QED
Proof of lemma 6. For given equilibrium values of 0, s,, and s, the following
equations of motion hold, where 1, and 1, denote the derivatives with respect to
time.
Uy = Oe— (uSy + Mo — s4))uy
Up = A0 — Sy)Uy — [1SpUyp
I = uy+u,+e
Note that lemma 5 implies that 0, s, and s, are determined independent of

the values of u,,u, and e. Hence in steady state, defined as u, = 1, = 0, we find
that

(1 —uy —up) — (uSy + A0 —s,))uy, = 0
Mo — sy)uy — pspu, = 0

Solving this system, using matrices, yields

Uy B 6—}—,u,su+)\(f—su) 1) - 1)

Uy B (0 — su) —1Sp 0
1 1Sy o o
A\ Mo—sy) —(6+ psu+ Ao — s4)) 0

QED
Proof of proposition 7. In order to derive the expression for @ 2 we need

2w d?0 ddsu

T o3+ which are derived first.

the signs of the expressions for
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We write equations (9) (for the case where A = z = 0) and (14) as

¢ w1*<_1—ﬂ w ¢ ctd B 1—8 ws
(1-5 )1—C 5 1+T(p+5)’u(0) = mfx{ v(s) + s 5 1—|—7'C€}
ct
(1+7)w = y—Ta—(PJF‘S)w

Linearizing these equations in w, # and b yields

= —%%c(%u—n)ﬂ) dw \ [ bwdb
14+7 22(1—n)c do 0

w(0)

1]

@ A\ -(1+7) = 0
with
_p+o 1-8 _ (p +6
A=Z 1— + —Lw e[ —1-n)+s]| >0
w1 ORI
So we can write
do _ EE—nae
db A
do —(1+7)b~Cw=¢
= A <0
It is routine to verify that %) can be rewritten as
d b=¢
d_QIIJ) - 1-8 0 “ 5 o (16)
1— —Bw=! ¢ — Sp
1-90 <+<Tl+7m(p+6+8u(9))+7(1+m)

To find dd%", first note that the denominator in (16) is decreasing in b, because
dw

S > 0, % < 0 and % < 0 as derived below. Thus a sufficient condition for

‘57”“2” > 0 is that the numerator in (16) is increasing in b. Clearly, this is the case
if ( =0.

. . . da
Similarly, rewrite % as

o —(1+7) (@)= w

W oS =t ey (Bt (o4 5+ () + 52 (14 50 )
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As noted above, the denominator is decreasing in b. Hence a sufficient condition

for 48 < 0 is that the expression p(#)b~‘w in the numerator is increasing in b.
That is,
o [ —p-r o A0 adw
w(0)b w( ¢b +0db+ 7
b—Cw¢ ct
= p@)b ‘w|—¢b! —n(1 1— 6
O w (a0t + L [ (= no+0)75 )

= (0w (‘Cbl + b_CAU;_C [_n(y BEARAR) MC(Z)D

which is positive if ( =71 = 0.

Next, we turn to the effect of b on s. From the first order condition for s we
get

! 1_ﬁw—C
T =517

Hence % follows from

cl

ds 1 —ﬁ c dw do
" _ —(H—C)Q —¢
(S 1+T( w0y T db)<0

Differentiating this again with respect to b yields

59

U DLEGES (%)+%1 jy% T
A (0o () -y
)

Hence <01f§-0andd < 0.

Flnally, the effect on unemployment can be found as follows. With A = 0,
unemployment equals u, = W Differentiating with respect to b yields

du, o , o do ds,
= — 0)—s, 0)— 1
db 6+ p(0)s0)? (“( JapsetHO) db) >0 (17)
Then the second derivative can be written as
2 26 B ds? W o
Uy , s , Su
= — 0)s,— — u(0)— 0) ——— 0) —
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S e [(—Mm (9 wut0) (g ) s o) (- Cﬁlb)]

A sufficient condition for this second derivative to be positive is that the ex-
pression labelled (*) is positive. Dividing this expression by (6 + u(6)s) yields

3(1—u) = 6?;52)5; > = +M‘(59)Su = u. In other words, the expression (*) is positive
if and only if u < %.QED

Proof of proposition 8 To show that % > }%} under the assumption that

‘((11_/\‘ = Cfi—“g, we make three steps. First, consider the effect on 6. From equation
(14) we know that

dg df dw

db — dw db

g df dw

d\  dw A
Because of the assumption }Z—”i’ = ‘fl—”“g’, we see that the effect of a reduction in b

on 6 is the same as the effect of a rise in .
Second, differentiating equation (11) with respect to b we find

" v -

ds, B 1 —Bw 1+ 1—p8 w¢ df '\ dw
6 1+ 16} 1—|—7’cdw

Similarly, differentiating the same equation with respect to A and evaluating at

A =0 yields

" ou _ ow
v (84) ) ch + T (19)

ds, B 1 —Bw (+9 1—8 w¢ df '\ dw
6 1+ I} 1—|—7’cdw

Because x > 0 we see that the effect of a reduction in b on s, is smaller than the
effect of a rise in A\ on s,,.

Third, because the effect of A is evaluated at A = 0, lemma 2 implies that
sp > sy. In other words, the search intensity of the unemployed with a penalty
exceeds the search intensity of the unemployed without a penalty, which (from
equations (18) and (19)) exceeds the search intensity of the unemployed which
experience a generic fall in b.

Since employment e is rising in 6, s, and s,, we find that under the assump-
tions made % > ‘% .QED
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UB sanction rate (% of stock)

Figure 1 UB sanction rate and unemployment rate in the
Netherlands; 1987-1998
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Welfare

Figure 2 Effect of the replacement rate on welfare and Vu
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Figure 3 Effect of the replacement rate on unemployment and Su
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Figure 4 Optimal search intensity
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Welfare

Figure 5 The effect of sigma on welfare
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