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v



round to room 259 for an espresso, a nice chat or a highly interesting drawing
exercise on the whiteboard. I especially wish to thank my room-mate Eric
for being such a good friend and keeping me from taking things too seriously.
Without our laughs and discussions about practically everything, working on
the thesis would have been dull.

I am very fortunate to have Louise and Erika as friends. Louise, talking
to you always lights up my day. Erika, thank you for always being there for
me.

Without the support of my dear mother and father, Inger and Sven-Åke,
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Chapter 1

Introduction

1.1 Background

Observations on the Swedish public sickness insurance system serve as a back-
ground to the thesis. Over a long period of time the sickness absence rate has
been high compared to other insurance systems. Furthermore, the absence
rate varies across Swedish regions according to a persistent pattern. In the
discussion about the underlying causes to these phenomena, the generosity of
the insurance and the gate-keeping functions, including the sick-listing prac-
tices of the physicians, are considered (Mikaelsson et al., 2003; Nyman et al.,
2002). It is also suggested that attitudinal changes concerning the utilization
of the sickness insurance play a part in the explanation (Swedenborg, 2003;
Modig & Boberg, 2002).

Studies find that the take-up of social insurance programs is influenced
by social interactions (Bertrand et al., 2000; Hedström et al., 2003; Ljunge,
2005). The findings indicate that individual behaviour is not only influenced
by economic incentives generated by the programs but also by how people
around you act and what they consider to be normal. Hence, changes in
the social approval of being absent from work could be a factor behind the
development of the Swedish absence rate. Similarly, variations in social work
norms may contribute to explaining the geographical absence pattern. How-
ever, in theoretical models of social insurances, social norms are generally
modelled as universally acknowledged codes of behaviour (Lindbeck et al.,
1999; Besley & Coate, 1992; Dufwenberg & Lundholm, 2001). In the first es-
say, we shed light on the effects on a welfare system of social work norms that
regulate the behavior of two different groups, using the model of Lindbeck et
al. (1999).

The utilization of the sickness insurance not only depends on the claimant’s
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behaviour. It is also a contingent on the administrators’ interpretation of
and compliance with the insurance regulations. For example, in the regions
characterized by high absence rates, Dutrieux & Sjöholm (2003) observe a
tendency among the physicians to sick-list patients for longer periods than
elsewhere. The observation emphasizes the physician’s essential role in the
insurance, in that the physician’s “approval” is required for sickness absences
extending over the self-certification period. There is some sociomedical re-
search about physician’s sick-listing practices (Wahlström & Alexanderson,
2004). However, in economic literature, the certifying physician has received
very little attention. One exception is Hesselius et al. (2005) who empir-
ically study the effect on workers’ absence behaviour of the requirement
that a physician certifies an ability reduction due to sickness before bene-
fits are granted. In the second essay we make a contribution by analysing
the physician’s behaviour with regard to sickness absence certification, tak-
ing the Swedish situation as a starting point. In the essay we recognize that
the physician’s acting as a gate-keeper of the insurance may conflict with the
traditional role as the patient’s advocate. On the basis of observations made
about patients and physicians, we allow for individual certification practices
among the physicians and different motives for sick leave among the work-
ers. In this context, we also consider the fact that the relationship between
health state and working ability may be difficult to ascertain not only for the
patient but for the physician as well (Alexanderson et al., 2005).

In the third essay, we continue to investigate the effects of absence certifi-
cation on the utilization of the sickness insurance. The certification practices
of the occupational physician, the OP, and the general practitioner, the GP,
are compared to each other. In Sweden, where GPs issue most sickness cer-
tificates, there is a discussion about increasing the responsibility of the OPs
with respect to sickness absence certification (Public Commissions of the
State, 2006:86). The OP’s better knowledge about the work-place, improv-
ing the possibility of qualified assessments of working ability, is one important
argument that is brought up in the discussion. In addition, in some insur-
ance systems, e.g. in Finland and the Netherlands, OPs are the principal
physician category that certifies sickness absence (Bergendorff & Larheden,
2003). Moreover, the OP’s certification practice is of interest considering the
fact that the OP’s patient is also employed by the OP’s client. It is quite
likely that the worker and the firm have different attitudes towards sick leave,
forcing the absence certifying OP to deal with a “double loyalty”, something
which we do not expect the GP to experience.
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1.2 Summary of the thesis

1.2.1 The first essay

In the first essay, we study the interaction of economic incentives and social
influences in a general welfare state context, based on the model in Lindbeck
et al. (1999). The individual’s decision whether or not to work depends on the
welfare policy, in terms of tax rate and transfer level, and the degree of social
disapproval against not earning one’s income by working. The strength of the
work-related norm is contingent on the population share of norm-followers.
The more transfer recipients, the weaker the norm.

We modify the model of Lindbeck et al. (1999) by dividing the popula-
tion into two groups, called the low-wage group and the high-wage group,
governed by group-specific social norms. The two groups are studied in sep-
arate welfare systems as well as in a single, shared system. The equilibrium
states of the economy, in terms of the welfare policy and the share of trans-
fer recipients, are analysed graphically. We also perform a welfare analysis,
taking the social norm into account.

Starting with the graphical analysis, we observe with respect to the group-
specific social norms that they counteract the incentive effects generated by
the welfare policy. However, for sufficiently generous policies, few individuals
find work attractive, which undermines the norm considerably. We also find
that group affiliation matters for the equilibrium states. For instance, in the
case of separate systems, a larger share of low-wage earners than high-wage
earners choose not to work for a given tax rate. This leads to a subsidization
from the high-wage group to the low-wage group in the shared welfare system.
Thus, the behavior of one group affects the other group through the welfare
policy. Continuing with the shared welfare system, we take a look at the
case where the groups are separated geographically rather than on the basis
of wage, in an attempt to reflect the absence pattern in Sweden. We find
that individuals identical with respect to the wage, but belonging to different
groups make different choices with regard to work.

The welfare analysis begins with the first-best scenario, where we consider
a type of command economy. The government is in control of the policy and
the share of transfer recipients. In optimum, the share of transfer recipients is
restricted in exchange for a generous policy. As to the social norm, we observe
two effects that influence the optimal transfer level in different directions.
The direct norm-effect implies an increase, while the indirect norm-effect,
pertaining to the endogeneity of the norm, implies a decrease in the optimal
transfer level. In the second-best scenario, where individual behaviour is
regulated only by means of the welfare policy, we find that the social norm
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unambiguosly leads to a more generous welfare policy.

1.2.2 The second essay

In the second essay, we study the physician’s certification practice and its
consequences for the utilization of the sickness insurance. The physician
is supposed to verify that the claimant is eligible for sickness benefits by
certifying that his working ability is impaired due to sickness.

We assume that in the event of sickness, workers face the risk of an ability
impairment. Hence, ill workers are still able to work, but may experience a
reduction in future working ability. In the worker population, there are “mo-
tivated” type m workers, who only want to be sick-listed if bad health will
affect ability, and there are “less motivated” type l workers who want to be
sick-listed irrespective of ability. We assume that the worker’s type is unob-
servable. The share of type l workers depends on an underlying distribution
of preferences for labour together with the insurance system, consisting of a
premium and a sickness benefit.

To get information about working ability and to get certified sickness ab-
sence, the workers must consult a physician. However, the physician may
certify absence for a worker without verifying that his ability is impaired due
to sickness, since writing “sickness certificates” requires no effort but exam-
ining working ability does. We consider physicians with strict as well as lax
sick-listing routines. The “strict” physician certifies absence after verifying
that ability will be negatively influenced by bad health. The “relaxed” physi-
cian certifies absence without examining ability, i.e. absence is certified as a
matter of routine. Although the worker does not know the physician’s type,
he can infer from the effort the physician expends during the consultation
whether or not working ability is evaluated.

Workers and physicians form expectations about which type of physician
and which type of worker they will meet, respectively, in a sick-listing consul-
tation. We assume that physicians are not anonymous, implying that workers
have the possibility to attach expectations to individual physicians. Sickness
absence certification is evaluated in terms of the “treatment”, i.e. routine or
justified absence certification, that the workers receive by the physicians. In
the essay we consider different combinations of physician types, but we ex-
emplify with the case where both strict and relaxed physicians are available
for sickness absence certification.

Depending on the workers’ possibility to form physician-specific expecta-
tions about treatment, the type l worker chooses to consult relaxed physicians
and the type m worker decides to visit strict physicians. Then, the type l
worker receives absence certification without ability examination, whereas
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the type m worker is sick-listed if a negative effect on ability is observed
by the physician. The expectation of separate treatments defines a separat-
ing equilibrium. Such interaction between physicians and workers could be
one underlying factor to the regional variations in Swedish sickness absence
(Dutrieux & Sjöholm, 2003).

If the workers are not able to hold physician-specific beliefs, their expecta-
tions about treatments are based on the composition of the physician popula-
tion. With some probability, the workers will encounter a strict physician and
get justified absence certification. With some probability, the workers will
encounter a relaxed physician and get routine absence certification. Thus,
a pooling equilibrium describes a situation, where the worker types expect
identical treatments. Whereas the type l worker always accepts a physician’s
offer of a sickness certificate, the type m worker only accepts a certificate if
an ability reduction is confirmed. In contrast to the separating equilibrium,
where eligible as well as ineligible individuals get certified absence, the pool-
ing equilibrium may also imply that eligible individuals are not sick-listed
but continue to work.

Hence, sickness absence certification as a form of eligibility screening may
be imperfect. Since the insurer cannot observe the physician’s effort, it is not
possible to distinguish between eligible and ineligible sickness absentees. We
consider some policy instruments that the insurer may employ and discuss
their welfare implications.

First, however, we analyse the optimal welfare policy. We find that the
optimal benefit level is pushed downwards, owing to the fact that the share of
type l individuals in the population responds to changes in the insurance pol-
icy. Thereafter, we consider the application of a benefit decrease in a situation
where the insurer perceives that regulatory measures are necessary. A benefit
decrease makes the alternative not to work less attractive. It also reduces the
incentive to claim sickness benefit without sufficient reason, since the share
of type l workers decreases. We also consider the instrument of randomly
allocating workers to certifying physicians. This may be useful in situations
where the personal relationship between workers and physicians increase the
probability of sick-listing (see Wahlström & Alexanderson, 2004). The sce-
nario of separate treatments can be described as such a situation. Thirdly,
the insurer may introduce a system of second opinion. Physicians’ sick-listing
practices are thereby monitored and negligent physicians are punished.

When discussing the welfare implications, we take into account the effects
on the match between workers and physicians with regard to routine and
justified absence certification. Considering that ability unaffected by bad
health is assumed to have a non-negative effect on willingness to work, the
match between the non-working/working status and the ability of the worker
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is also included in the discussion. In view of the fact that there are different
types of workers, it is not unexpected that we find positive as well as negative
effects associated with all three instruments.

1.2.3 The third essay

The third essay deals with the sick-listing practices of the occupational physi-
cian, the OP, in comparison with the ones of the general practitioner, the GP.
We recognize that, irrespective of the employment form, physicians have con-
flicting roles in the context of absence certification. The physician’s objective
to act in the best interest of the patient may be hard to combine with the
gate-keeping function in the sickness insurance. To that is added the OP’s
“double loyalty”, which is caused by the OP’s relationship with the client and
the client’s employees.

We again model sickness absence certification by assuming that workers,
who fall ill, may experience a future reduction in working ability and that
the effect on ability can only be verified by a physician. There are type l and
type m workers who differ in their motivation to work and hence in their in-
terest in information about ability before getting sick leave. Sickness absence
certification is analysed as a process determined by the interaction between
certifying OPs or GPs and workers. All physicians are non-anonymous by
assumption, allowing workers to form expectations about their treatments.
Equilibrium states are defined by the workers receiving separate or identical
treatments in expectation.

We assume that all physicians are able to observe the worker’s health state
and can form an opinion about the worker’s ability without expending effort.
However, the physician’s ability assessment does not necessarily determine
whether or not the worker receives a sickness certificate. The physician’s
objective to advocate the patient’s interest is reflected in a willingness to
take the patient’s preferences into account when deciding whether or not to
certify absence without regard to ability. Such “altruistic” physicians come
in the shape of both GPs and OPs. However, the certification practices
of the OP may be influenced by the incentives provided by the firm. We
illustrate the “double loyalty” of the OP by constructing two types with
different certification practices. The OP, who is loyal to the firm, is restrictive
with sick-listing in all cases. The altruistic OP, just as the GP, adjusts his
certification practice to the worker type.

Whether altruistic or not, the OP observes working ability perfectly, be-
cause of his better knowledge of the claimant’s place of work. The GP’s
assessment is not as accurate. We assume that the inaccuracy implies a ten-
dency to sick-list workers whose ability will not be negatively affected by bad
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health. Thus, the GP certifies absence “to be on the safe side”.
To the workers, altruistic behaviour implies that they can safely state

their preferences and receive the desired treatment. If being type l, the worker
wants to get sick-listed irrespective of ability. If being type m, the worker
wants to get sick-listed provided that an ability reduction is confirmed. If
revealing their types to firm-loyal OPs, however, the information may reach
the firm, which in its turn may have consequences for their employment. The
problem is that workers do not know whether the OP is altruistic or loyal to
the firm prior to the consultation.

When analysing the process of sickness absence certification, we first con-
sider the case where workers only have the possibility of consulting OPs. Dif-
ferent scenarios involving different combinations of altruistic and firm-loyal
OPs are discussed. Taking the case where both OP “types” are available
as an illustration, we identify a scenario where workers are willing to reveal
their type to the OPs and receive separate treatments in equilibrium. If
workers can form physician-specific expectations about treatment, they can
visit the OPs, whom they believe to be altruistic and get absence certification
based on, or irrespective of, ability. There are also circumstances which are
not conducive to type revelation and therefore imply identical treatments of
the workers in equilibrium. If workers are not able attach expectations to
the individual OPs, they may encounter a firm-loyal OP when going for a
sick-listing consultation. If meeting such an OP, disclosing information does
not alter the outcome of the consultation, both types are sent back to work.
The lack of information forces the altruistic OP to decide upon a certifica-
tion practice without being able to consider the preferences of the workers.
We find that in equilibrium the altruistic OP certifies absence, taking the
worker’s ability into account.

In the case where only GPs are available for sick-listing, the workers have
no doubts about revealing their preferences, as GPs are altruistic. However,
the inaccuracy of the GP’s ability assessment poses a problem to the type
m worker. If the GP does not recommend sick leave, type m goes back to
work knowing that an ability impairment is not to be expected. If the GP
advises him to accept the certificate, there is a probability that he is not really
eligible for the sickness benefit. However, despite the risk of misidentification,
a consultation still implies an update about type m’s ability. After analysing
the alternatives of the type m worker, we find that it is not certain that he
decides to visit the GP and accept absence certification, if recommended.
This means that there are either eligible, but working type m workers, or
ineligible, but involuntarily sick-listed type m workers. The latter case can
be described as “unnecessary” sick leave, which Eklund & Ossowicki (2005)
find evidence for when studying Swedish sickness absentees.

7



We also consider the case where the workers may choose to consult either
OPs or GPs. The certification practices of both have elements that are
compatible with the preferences of the worker types. Whether or not certified
absentees are eligible and working individuals ineligible, depends on the type
of OPs available, and type m’s response to the GP’s certification practice.
Lastly, we discuss the effects of controlling the access to OPs and GPs.
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försäkringsverket.

Eklund M & Ossowicki M, 2005, “Sjukskriven i onödan?”, Analyserar 2005:5,
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Chapter 2

Group-Specific Social Norms
and Economic Incentives in a
General Welfare System

2.1 Introduction

Welfare state institutions such as social insurances and transfer programs
generate incentive effects. However, social influences on individual behaviour
may affect the impact of moral hazard. For example, non-participation in
transfer programs could be explained by stigmatisation (Moffitt, 1983). Em-
pirical findings suggest that social networks and the code of behaviour es-
tablished in those networks matter for individual use of social insurances
and transfer programs (e.g. Bertrand et al., 2000; Rege et al., 2007). Such
influences could be an underlying factor behind the observed variations in
utilization across regions (Dutrieux & Sjöholm, 2003; Blank & Card, 1991;
McCoy et al., 1994).

Social interaction effects have important policy implications, since the
direct effect on individual behaviour of a policy change is reinforced by the
social multiplier and may generate multiple equilibria.1

The theoretical contributions with regard to social interactions and so-
cial insurances analyse the effects of a universally acknowledged code of be-
haviour (Lindbeck et al., 1999; Besley & Coate, 1992; Lindbeck & Nyberg,
2006; Lindbeck & Persson, 2006; Moffitt, 1983; Kolm, 2005; Dufwenberg &
Lundholm, 2001; Bird, 1999). Although recognized as important, the effects
of selective social networks are not considered (Akerlof, 1980; Lindbeck et al.,

1The social multiplier is discussed in more detail by e.g. Brock & Durlauf (2001) and
Glaeser et al. (2003).
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1999). That is, what is considered normal or deviant behaviour may differ
between sub-groups.

In the context of a general welfare system, we study the effects of economic
incentives and social influences on individual behaviour. For our purposes we
find the model presented in “Social Norms and Economic Incentives in the
Welfare State” by Lindbeck, Nyberg & Weibull (1999)(from hereon called
LNW) useful. We modify the model by dividing the population into two
groups, separated by group-specific social norms that stipulate that individ-
uals should earn their incomes by working. The behaviour of the groups
are studied in separate systems as well as in a single, shared welfare system.
The policy and the share of transfer recipients will also be considered in a
concluding welfare analysis.

2.1.1 Social interactions and social norms

People tend to compare themselves with similar others, those sharing certain
characteristics or experiences (Festinger, 1954). Thus, social interaction or
network effects hinge on interpersonal dependence. They arise when individ-
ual behaviour is influenced by the actions of the reference group, e.g. when
the probability of an individual applying for benefits increases as more of his
peers apply. Thus, the social influence depends on numbers, in terms of the
share of the reference group deviating from what is considered normal, and
has a spatial element in that the relevant reference group tends to be selective
rather than universal (see Hedström et al. (2003) and Rege et al. (2007)).
With regard to the origins of sub-groups with different codes of behaviour
Stutzer & Lalive (2004) and Dutrieux & Sjöholm (2003) point to historically
weak labour markets when discussing regional variations in unemployment
and sickness absence, respectively. Similarly, Frykman & Hansen (2005) ar-
gue that there are local sickness absence cultures in Sweden springing from
different living conditions that over time have left their mark on the commu-
nities.

Empirical studies give evidence of social interaction effects. For example,
a US-based study finds that living in areas with many individuals from one’s
own language group is positively correlated with the mean welfare participa-
tion of the language group (Bertrand et al., 2000). When studying the use
of social assistance among refugees in Sweden, Fredriksson & Åslund (2003)
find that the share of recipients in the group increases individual propensity
to draw benefits. However, the size of the ethnic network does not. Hedström
et al. (2003) and Lalive (2003) find evidence of social interaction effects in
the take-up of unemployment insurance and in the unemployment duration,
respectively. Another example is the study by Rege et al. (2007), where
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the participation rate in the Norwegian disability pension program of pre-
viously employed neighbours is found to increase workers’ entry rate to the
program. Lastly, with respect to sick leave, Ljunge (2005) observes that the
probability of claiming sickness benefits increases with the share of claimants
on the municipal level. Lindbeck et al. (2004) find that a person’s living
area and work place have explanatory power when studying factors behind
the sick-listing pattern in Sweden, which could be indicative of effects from
social interactions.2

Bertrand et al. (2000) identify two important mechanisms by which the
behaviour of others affects individual behaviour, information exchange and
social norms.3 The empirical studies are not always able to distinguish be-
tween the mechanisms, which, of course, may interact. However, speaking in
favour of social pressure is the observation that work tends to be regulated by
strong social norms (Elster, 1989). Measuring the share in Swiss communi-
ties that voted for a reduction in the unemployment benefit in a referendum
as the strength of a social work norm, Stutzer & Lalive (2004) find that a
stronger norm is assocatied with shorter unemployment duration and lower
subjective well-being among unemployed individuals. Furthermore, findings
in Clark (2003) support the hypothesis that there are social and psychologi-
cal costs connected to being unemployed, and that the size of these costs is
related to what is considered normal in the reference group of the individual.
Results in Hedström et al. (2003) point in the same direction, in that tran-
sition rates out of unemployment are influenced by the unemployment level
in the “neighborhood-based reference groups”.4

A social norm may emerge in situations characterized by a strong pos-
itive or negative externality (Coleman, 1990), and may take the form of a
shared understanding of a group about what actions are forbidden, permit-

2With respect to the work-place, the findings in Lindbeck et al. (2004) could be ex-
plained by the effect of the work environment on individual behaviour. In contrast, in an
international study on work absence Drago & Wooden (1992) draw the conclusion that
norm formations on worker level and firm level are likely explanations for individual ab-
sence behaviour and firm absence rates, respectively. See also Arai & Skogman Thoursie
(2004).

3Social norms are associated with what Hedström et al. (2003) call desire-based inter-
actions. However, such interactions could also be unrelated to social norms. Hedström et
al. (ibid) point out that being unemployed is probably more rewarding if you can spend
time with other unemployed individuals, a phenomenon Rege et al. (2007) call leisure
complementarities. However, we argue that social norms and leisure complementarities
tend to reinforce each other, since an increasing number of unemployed probably weak-
ens social stigma and improves the social life, in terms of the number of contacts, of the
unemployed individual.

4Psychological studies corroborate the detrimental effect of unemployment on life sat-
isfaction (Paul & Moser, 2006; Lucas et al., 2004; Winkelmann & Winkelmann, 1998).
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ted or obligatory. In order to uphold the social norm, deviating behaviour
is punished (Ostrom, 2000; Elster, 1989). The sanction can be categorized
as being either external or internal (Coleman, 1990). In the first case, other
individuals punish the deviator by social exclusion, loss of reputation, invok-
ing feelings of shame etc.5 In the second case, the individual breaking the
norm punishes herself by feeling anxiety, embarrassment or guilt. Through
the process of internalization, the social norm transforms from a constraint
to a preference (Lindbeck, 1995).6 The classification of the sanction is not
necessarily exclusive. Norm-deviating behaviour could trigger both external
and internal sanctions (Elster, 1989).7

The emergence and the survival of a social norm is also a question of
numbers. In an early model of social customs, Akerlof (1980) assumes that
the strength of the norm depends on the community share that comply with
the norm in terms of behaviour as well as the share that believe in the norm.
In the LNW model, the focus lies on the manifestation of beliefs in terms of
behaviour. The strength of the work norm depends on the share of norm-
followers, i.e. the share of working individuals. In contrast, Besley & Coate
(1992) assume that there is a fixed share of potential benefit recipients, needy
and non-needy poor. In their taxpayer resentment model, the social stigma
increases with the number of non-needy recipients as well as the level of
benefits. In a similar fashion, Moffitt (1983) allows stigma to arise from
program participation per se as well as from the generosity of the program.
The differences between the first two examples and the last to examples
with respect to the social norm may originate from which type of welfare
state program that is considered, universal or targeted programs (see the
discussion in Lindbeck (1995)).

2.1.2 Norms and incentives

LNW analyse the interaction between economic incentives and a social norm
in the context of a general welfare system, which covers the entire population,
as do the prescriptions of the social norm. The individual has two choices to
make, a political and an economic one. We choose to focus on the latter. The

5Due to costly effort to punish norm deviators, Axelrod (1986) finds that a“metanorm”,
according to which individuals who fail to show disapproval of deviant behaviour are
punished too, is required to uphold the norm. See also Bird (1999) for an application of a
metanorm in the context of a welfare system.

6Socialization is considered an important means of internalizing norms, see Lindbeck
& Nyberg (2006) for an application in a model of social insurance.

7However, the grounds on which individuals adhere to social norms may be of impor-
tance policy-wise. Kreps (1997, p. 359) argues that “opacifying welfare administration”
increases the number of recipients in cases where norms work through external pressure.
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individual maximizes utility under the restrictions introduced by the welfare
state policy, i.e. the income tax rate and the transfer, and by the strength
of the norm. When making his economic decision, the individual faces a
binary choice, to work full-time and receive his after-tax wage or not to work
and live on a public transfer. Opting for the second alternative, however,
means breaking the social norm, which favours work. The embarrassment of
accepting the public transfer reduces the utility of not working. The social
norm is assumed by LNW to be dependent on the number of people adhering
to the norm, i.e. the number of people working. The more people who choose
not to work, the weaker the social norm gets, which in its turn affects the
incentives to work. In other words, the social norm is endogenous to the
model. Consequently, multiple equilibria may arise.

2.1.3 Outline

Contrary to LNW we consider a population that is separated into two groups:
low-wage earners and high-wage earners. The groups are under the influence
of separate social norms. The behaviour of the individuals in one group only
affects the strength of the social norm regulating that group. In this manner,
we make a rough distinction of the “relevant others”, i.e. the people whose
opinions and actions may influence the behaviour of the individual.

We study the segregated population in different settings. Equilibrium
states, in terms of policy and share of transfer recipients, are analysed graphi-
cally. As a first step we consider the case of total separation, where low-wage
and high-wage earners share neither social norm nor welfare system. We
study the effects of the group characteristics on equilibrium states. This ex-
ercise could also be considered as an analysis of the effects of a progressive
tax system. In a shared welfare system, the two groups make their decisions
subject to the same policy. We consider a separation between groups not only
based on wage, but also on another characteristic. We have regional varia-
tions in mind, but it could also pertain to other intra-regional differences.
Moreover, we extend the model of LNW further, by performing a welfare
analysis for the two system settings. We study first-best as well as second-
best scenarios, differing with respect to the control of the government over
individual behaviour. The effect of the social norm on the optimal welfare
policy is analysed in both scenarios.

In the graphical analysis we find, as expected, that the social norm influ-
ences individual behaviour. The more severe the sanction, the less attractive
it is for the individual to accept the transfer. More importantly, we observe
differences between the groups. In separate welfare systems, for instance,
more low-wage earners than high-wage earners choose not to work at a given
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tax rate. Furthermore, the transfer recipients in the low-wage group accept
a comparatively small transfer. In the case of a shared welfare system we ob-
serve a substantial subsidisation of the low-wage group. This implies a more
frugal treatment of the high-wage group compared to the context of sepa-
rate systems. As to the welfare analysis we find that in a first-best context
it may be optimal to restrict the number of recipients and thereby increase
the transfer level. In the first-best as well as in the second-best scenario, we
observe that the social norm may imply a more generous welfare policy.

2.2 The model

There is a continuum of individuals, who belong to two groups, distinguished
by different wage distributions: the low-wage group L and the high-wage
group H. All individuals earn wages distributed according to two continuously
differentiable cumulative probability distributions, ΦL and ΦH , defined on the
separate wage intervals of the groups. The probability densities are φL and
φH . In addition, no individual earns a zero wage.

Irrespective of group affiliation, the individual has to decide whether or
not to work. If she chooses to work, she works full-time and can consume
her after-tax wage earnings, and enjoy some spare time, which we normalize
to zero. Deciding not to work, the individual receives a government public
transfer, which is exempt from taxation and granted to everyone who has
no other income. In that case, however, she has to take into consideration
the effects of a social norm which favours work and proscribes living off
other people. When deviating from the norm, the individual may experience
feelings of embarrassment or guilt. However, the disutility is assumed to
decrease as more people choose not to work. The smaller the population
share of norm-adhering, i.e. working, individuals, the weaker the social norm
becomes. Hence, the social norm is endogenous in the model.

The low-wage group and the high-wage group have developed separate
norms. Therefore, the decisions made by members of one group are not
affected by the strength of the social norm regulating the behaviour of the
other group. We denote the population share of transfer recipients in the
separate groups xL and xH . The disutility of accepting the transfer is a
function of the group share of transfer recipients, vL(xL) and vH(xH). When
making her utility-maximizing choice, the individual considers her after-tax
wage, the transfer level and the share of transfer recipients in his group, i.e.
the strength of the social norm.

The welfare system consists of a policy pair, the tax rate and the transfer
level. Our intention is to study the groups in different welfare system set-ups.
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Firstly, the behaviour of low-wage and high-wage earners is analysed when
they are subject to separate welfare systems. Secondly, we let the two groups
be governed by the same welfare system.

2.2.1 Separate welfare systems

Following the LNW model, we assume additively separable utility. Moreover,
all individuals have identical preferences over consumption and leisure. An
individual with wage w works if and only if

u ((1 − ti)w) > u(Ti) + μ − vi(xi), i = L,H, (2.1)

where μ ∈ � is the utility difference between enjoying leisure time and the
intrinsic utility an individual may experience by working. The utility function
is strictly concave in consumption. Furthermore, we assume that u(c) → −∞
as c → 0 and u(c) → +∞ as c → +∞. With respect to the punitive norm
sanction, vi is non-increasing in the share of transfer recipients xi.

For every tax rate ti, transfer level Ti and expected share of transfer recip-
ients xi, there exists a unique critical wage rate, w∗

i , such that all individuals
with lower wages decide to live on public transfer. The critical wage rate is
found by solving the equation (2.1) with equality. The unique solution w∗

i is
increasing in tax rate and transfer and non-decreasing in the group share of
transfer recipients,

w∗
i = ωi(ti, Ti, xi) =

1

(1 − ti)
u−1[u(Ti) + μ − vi(xi)]. (2.2)

Like LNW, we call a point si = (ti, Ti, xi) a state of the economy for group i
and a pair pi = (ti, Ti) a policy in the welfare system of group i.

If the expectations about the fraction of transfer recipients in the separate
populations are correct, then xi equals the share of the group whose wages
are lower than the critical wage rate w∗

i ,

xi = Φi

(
u−1[u(Ti) + μ − vi(xi)]

(1 − ti)

)
. (2.3)

As LNW point out, the right-hand side is a continuous function of xi,
mapping the interval [0, 1) into itself. Thus, equation (2.3) is a fixed-point
equation in xi, with exogenous parameters ti and Ti. Consequently, there
exists at least one population share xi in each group, which satisfies equa-
tion (2.3) for every policy pi. Whether there exist multiple solutions or not
depends on the characteristics of the functions u and vi, as well as on the
wage distribution Φi. A share of transfer recipients x∗

i , which solves equation
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(2.3) is called an equilibrium population share of transfer recipients and the
associated tax and transfer an equilibrium policy. Hence, si = (ti, Ti, x

∗
i ) is

an equilibrium state of the economy.

2.2.2 Balanced budget

We also require that public spending equals public revenues. We aggregate
income by using the truncated expected value function Ψi(w) =

∫ ∞
w

aφi(a)da.
By means of Ψi individual wages above w are summed up and normalized
to per capita units. Thus, the tax base in state si is Ψi evaluated at w∗

i .
In equilibrium, the critical wage rate equals Φ−1

i (xi). Consequently, public
revenues equal tΨ[Φ−1

i (xi)]. Public spending depends on the benefit level and
the number of transfer recipients, Tixi. Thus, in an equilibrium state si the
government budget is balanced if and only if

Tixi = tiΨi

[
Φ−1

i (xi)
]
. (2.4)

By examining equations (2.3) and (2.4), LNW show that for every share
of transfer recipients there exists a unique policy pair pi = (ti, Ti), such that
state si is a balanced equilibrium state. They also show that there exists at
most one balanced equilibrium share of transfer recipients for every policy.
On the basis of these observations there exist two continuous functions, fi :
[0, 1) → [0, 1) and Fi : [0, 1) → �+, which map xi ∈ [0, 1) to the unique
tax rate, ti = fi(xi), and the unique transfer, Ti = Fi(xi). The tax rate, ti,
and the transfer, Ti, constitute the elements in a balanced equilibrium state
si = (ti, Ti, xi). When xi = 0, fi(xi) = 0 and Fi(xi) = wmin

i , where wmin
i is the

lower boundary of the wage interval on which the wage distribution is defined
(and, consequently, wmax

i is the higher boundary). When xi → 1, fi → 1 and
Fi → 0. Because of the endogenous social norm, fi may be non-monotonic
and Fi non-concave.

2.3 Outline of specifications

When studying the equilibrium states of the economy, we alternate between
illustrating the equilibrium policy pi = (ti, Ti) for a given xi and the equilib-
rium pair of transfer and share of transfer recipients, (Ti, xi), for a given tax
rate ti.

For the simulations, we use the parametric specifications of LNW for
fi(xi) and Fi(xi) (see Appendix A). Like LNW, we assume that utility from
consumption is logarithmic, u(c) = ln(c) for all c > 0. In order to observe
the influence of the social norm, we study two contrasting cases, which differ
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with respect to the severity of the punishment associated with deviating
behaviour. We work with vi(xi) = 0 and vi(xi) = − ln(xi)/2, where vi ≥ 0
and defined for xi ∈ (0, 1). For the first function the disutility is equal to zero.
The second function inflicts discomfort on the norm-breaking individual, but
as more people accept the transfer, the disutility decreases.

We assume that wages are distributed uniformly on [0, 1]. The graphical
presentation is primarily based on the case when the group-wise distributions,
ΦL and ΦH , are uniform on [0, 1

2
] and [1

2
, 1], respectively.8 Furthermore, we

contrast the case of equal group sizes with the case where the low wage group
is defined on [0, 3

4
] and the high wage group on [3

4
, 1], and also with the case

where the group-wise distributions are uniform on [0, 1
4
] and [1

4
, 1]. When

the relative sizes of the groups are important to the results, they will be
commented on.

For the graphical illustrations in LNW, wages are distributed according
to the Weibull distribution. Although the underlying assumptions are essen-
tially the same, our graphical results cannot be directly compared to theirs.
However, we are able to make some general observation as to effects of the
distribution in equilibrium states. In addition, LNW also use the Weibull
distribution for the punitive sanction v. Different specifications notwith-
standing, the social norm functions similarly in both cases. The punishment
is strong for the first transfer recipients but weakens considerably as the ma-
jority of the population stops working. We aim to apply LNW’s specifications
in the context of group-specific norms in further research.

2.4 Equilibrium states in separate systems

Our main focus is on the comparison of group-wise behaviour in terms of
the population shares of transfer recipients in response to a certain welfare
policy. Thus, analysing the low-wage group and the high-wage group sepa-
rately, may also be characterized, to some extent, as studying the effects of
a progressive tax system. Furthermore, when comparing the low-wage and
high-wage groups in separate welfare systems we consider the effects of vary-
ing the wage distribution. First, however, the comparative statics effects of
the social norm are studied.

In Figures 1 and 2, we illustrate the consequences for the tax rate and
the transfer level from a social norm with endogenous intensity compared
to the “non-social” case separately for the two groups. In both figures, the

8Hence, for the simulations we diverge somewhat from the assumptions of the model.
We allow for the wage intervals to include non-negative values and the worker earning
w = 1

2 belongs to both groups, as the wage intervals of the two are not disjunct.
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dark solid graphs, called “TL, v(x) = 0” and“TH , v(x) = 0”, show the transfer
levels in the case of vi(xi) = 0, while the light solid graphs, called “TL, v(x) =
−ln(x)/2”and“‘TH , v(x) = −ln(x)/2”’, show the transfer levels in the case of
vi(xi) = −ln(xi)/2 for a given xi. Correspondingly, the dark, dotted graphs,
“tL, v(x) = 0” and “tH , v(x) = 0”, describe the tax rates for a given xi in the
non-social case, whereas the light, dotted graphs, “tL, v(x) = −ln(x)/2” and
“tH , v(x) = −ln(x)/2”, show the tax rates for a given xi in the “social” case.

It pertains to both groups that, for a given tax rate ti, the proportion of
transfer recipients is lower if norm-deviating behaviour is punished. Hence,
the benefit level can be raised, without compromising the budget requirement
(2.4). For example, in Figure 1 for tL = 0.2, the share of recipients is around
0.4 in the social case compared to 0.5, approximately, in the non-social case.
Consequently, the transfer level is lower in the latter case than in the former
case for the tax rate in question. In other words, the constraining effects
of the social norm enables the government to set a more generous welfare
policy. To finance a larger transfer to the share of recipients a higher tax rate
is needed. Again, we exemplify with Figure 1. For xL = 0.4, the transfer
level in the social case is higher than in the non-social case, but so is the
tax rate. As may be discerned in both figures, for large xi, the social norm
eventually collapses and equilibrium policies in the social and the non-social
cases converge.

The strength of the social norm is greatest when norm-adhering indi-
viduals are many. Therefore, we expect the transfer to reach its maximum
level for the first xi and then to decrease for larger shares. However, that
is only observed for the high-wage group, for which the transfer curve in
the social case is monotonically decreasing (see Figure 2). In contrast, the
corresponding graph for the low-wage group (see Figure 1), keeps its con-
cave shape, familiar from the non-social case. The (non)monotonicity of the
transfer functions is a result of the differing wage distributions. For the first
low-wage earner to decide not to work, a smaller transfer is required than for
the first transfer recipient in the high-wage group. The equilibrium transfer
levels in the social case are also a reflection of the group-wise differences with
respect to the average wage.
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Figure 1 Equilibrium policy pL = (tL, TL). Effects of the social norm.
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Figure 2 Equilibrium policy pH = (tH , TH). Effects of the social norm.
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Apart from the effects of the social norm, the low-wage earners and the
high-wage earners generally differ in terms of recipient share and the associ-
ated welfare policy in equilibrium states. In Figure 3 we compare the equilib-
rium policies for the two groups when deviating behaviour is not punished.
The dark solid graph, called “TL”, shows the transfer level in the low-wage
group, whereas the dotted, dark graph “tL” shows the tax rate for a given
share of transfer recipients xL. Correspondingly, the light, solid graph “TH”
and the dotted, light graph “tH” illustrate the transfer level and the tax rate
in the high-wage group for a given share of transfer recipients xH . We observe
in the figure that for any given recipient share the transfer is smaller in the
low-wage group than in the high-wage group. The tax rate is also lower in
the former group until the group-wise populations mainly consist of transfer
recipients. Then the tax rates of the two systems converge. This means that
the share of transfer recipients is larger in the low wage group than in the high
wage group for all but high tax rates.9 The observations are explained by
the differences in the wage distribution. In contrast to the low-wage group,
a low tax rate on working individuals in the high-wage group generates a
considerable contribution to public revenues. Furthermore, more low-wage
earners than high-wage earners decide not to work for a given critical wage.
This implies that a given tax rate is associated with a lower transfer level but
with a larger recipient share in the low-wage group. Thus, Figure 3 shows
that the outcome of a certain welfare system depends on the characteristics
of the population.

Next, we consider the comparative-statics effects of varying the relative
sizes of the groups. This means making alterations to the wage distributions
of the two groups. We find that, for a given social norm and a given share
of transfer recipients, the groups encounter in general the same tax rate
regardless of their relative size. However, more members in the low wage
group leads to a higher average wage, which causes the transfer level to
increase for every xL. For the high wage group the opposite effect occurs.
The more members, the lower the average wage and the lower the transfer
level for every xH .10

9When comparing equilibrium states in the case where the low-wage group is regulated
by the norm associated with vL(xL) = − ln(xL)/2 and the high wage group by the one
associated with vH(xH) = 0, the pattern alters somewhat. Although the transfer level
in the low-wage group is lower, the social norm influences behaviour in such a way that
group-wise tax rates and shares of transfer recipients are more or less identical.

10Similarly, LNW find that changing the wage distribution by multiplying all individuals’
wages with a positive factor λ does not affect the tax function but leads to a proportional
change in the transfer function.
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Figure 3 Equilibrium policies pL = (tL, TL) and pH = (tH , TH),
when vL(xL) = 0 and vH(xH) = 0.

2.5 A shared welfare system

In the single, shared welfare system, there are still group-specific norms but
all individuals now maximize utility subject to tax rate t and transfer T . The
common policies p = (t, T ) change the expressions of the critical wages and,
hence, the group-wise shares of transfer recipients,

w∗
i = ωi(t, T, xi) =

1

(1 − t)
u−1 [u(T ) + μ − vi(xi)] , i = L,H, (2.5)

xL = ΦL

(
u−1[u(T ) + μ − vL(xL)]

(1 − t)

)
, (2.6)

and

xH = ΦH

(
u−1[u(T ) + μ − vH(xH)]

(1 − t)

)
. (2.7)

The equilibrium state now comprises tax and benefit, common to all individ-
uals, and group-specific fractions of transfer recipients, s = (t, T, xL, xH).
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When balancing the budget, there are transfer recipients and tax payers
from both groups to consider. We exemplify with the case where the groups
are of equal size,

T (xL + xH) ≤ t[ΨL(Φ−1
L (xL)) + ΨH(Φ−1

H (xH))].11 (2.8)

In section 2.5.2 we encounter a certain class of recipient shares, (xL, xH) ∈
[0, 1) × 0 and (xL, xH) ∈ 1 × (0, 1]. For this class the population share
of transfer recipients increases with the generosity of the welfare system.
For relatively modest welfare policies only low-wage earners decide not to
work, but as the tax rate increases we will reach a point where the first
member of the high-wage group stops working. For higher tax rates, the
share of transfer recipients consists of the entire low-wage group as well as an
increasing amount of high-wage earners. Thus, the social norm governing the
behaviour of the low-wage earners is not as intense as to generate a situation
where low-wage earners choose to work while high-wage earners accept the
transfer.

On the basis of examples, it is likely that there exists at least one com-
bination (T, xL, xH) for a given t. In addition, we find that there exists a
unique policy (t, T ) for every pair (xL, xH), in the same way as in the case
of separate systems (see section 2.2.2).

2.5.1 Geographical differences

So far we have defined the two social networks on the basis of income. How-
ever, with regard to the extension of the network, the groups may differ
geographically. That is, individuals earning the same wage could belong to
different groups depending on where they live.12 For a given welfare pol-
icy, an individual belonging to the low-wage group may choose to accept the
transfer, due to a weak social norm. For the same policy, another individ-
ual, earning the same wage but belonging to the high-wage group, decides to
work, since receiving the transfer is strongly stigmatised. Such a norm struc-
ture could play a part in explaining the regional variations that have long
been observed for the sickness absence rate in Sweden (Dutrieux & Sjöholm,

11The group-specific variables are multiplied by a factor reflecting the relative size of
the group.

12However, the non-wage based group affiliations need not be only geographical but
could also pertain to other “cultural” differences on an intra-regional level, e.g. group
formations among blue- and white-collar workers, groups based on ethnicity etc., see e.g.
the results in Lindbeck et al. (2004) that the place of residence as well as the work-place
influence the sickness absence rate.
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2003; Olsson, 2006).13

We characterize geographical differences with partly overlapping wage in-
tervals. Thus, under the assumption that the social norm does not stop mem-
bers of the high-wage group from accepting the transfer until all low-wage
earners are transfer recipients, we must also deal with the class (xL, xH) ∈
(0, 1) × (0, 1) for the overlapping parts of the wage intervals. Since xL is
relatively large and xH is relatively small for the relevant wage interval it is
likely that vL(xL) < vH(xH) for a given (t, T ), provided that both groups
are influenced by punitive sanctions for norm-deviant behavior. This implies
that the critical wages in the two groups differ.

2.5.2 Equilibrium states in a shared welfare system

We study the welfare system expressing xL and xH as functions of the policy
pair (t, T ). For tractability reasons, we only allow for two variations concern-
ing the group-specific social norms in the shared system. In the first case,
deviating behaviour is not sanctioned in neither the low-wage group or the
high-wage group. In the other case, the low-wage group is regulated by the
social norm associated with disutility vL(xL) = − ln(xL)

2
, while the disutility

function vH(xH) = 0 remains for the high-wage group.14

Taking the non-social case as an example, we observe in Figure 4 that
the shared welfare system is more generous to the low-wage group than the
separate system. The transfer level in the shared system, shown by the graph
“Tshared”, is larger than the level in the separate system, shown by the graph
“Tseparate”, for practically all tax rates. The increased generosity leads to a
larger share of transfer recipients in the shared system for every tax rate,
which may be observed by comparing the graph “xL,shared” with the graph
“xL,separate” for a given tax rate t. This result in its turn implies that all
members exit the labour market at a lower tax rate in the shared system.

Continuing with the non-social case, in Figure 5 graphs “xH,separate” and
“xH,shared” show that the first transfer recipient in the high-wage group ap-
pears at a considerably higher tax rate in the shared system than in the
separate system. However, except for large values of t, the transfer level is
lower in the system common to both groups. This may be observed by relat-
ing the graph“Tshared”to the graph“Tseparate”. Thus, sharing the system with

13Using a spatial diffusion model, Holm & Öberg (2004) find local and regional effects
on the duration of sickness absence.

14With regard to the relative strengths of the group-wise social norms, there is, to our
knowledge, no empirical evidence of low-income earners being less, or for that matter more,
inclined to accept a voluntary labour market exit in their group than high-income earners
for a given share of transfer recipients.
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Figure 4 Comparison of separate and shared systems for group L.

the low-wage group means higher tax rates but smaller transfers for nearly
all xH . Hence, in the shared welfare system, members of the low-wage group
seem to accept the transfer because it is more attractive, while the individuals
from the high-wage group exit the labour market because of the income tax
rate. These observations are valid for separate wage intervals, irrespective
of wage distribution, as the addition of the high-wage group implies more
resources to the transfer recipients in the low-wage group.

If norm-deviant behaviour of the low-wage group is punished, a more gen-
erous welfare system is achieved. The larger benefit accrues only to transfer
recipients in the low-wage group, however. The share of transfer recipients
in the low-wage group in the case of a punitive sanction, shown in Figure 6
by the graph “xL, case 2”, is smaller compared to the share in the non-social
case, shown by the graph “xL, case 1” for low tax rates. However, we observe
that the punitive sanction has no effect on the policy in which all low-wage
earners accept the transfer. That is, the social norm reduces the proportion
of transfer recipients in the low-wage group for every t, while the rate at
which individuals accept the transfer is higher because every new transfer
recipient reduces the disutility of deviating from the norm. In contrast, the
share of transfer recipients in the high-wage group remains unchanged, see
the graph “xH”. For all policies where there are still working individuals
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Figure 5 Comparison of separate and shared systems for group H.

in the low-wage group, no high-wage group member accepts the transfer.
Thus, we are dealing with the class of recipients (xL, xH) ∈ [0, 1) × 0 and
(xL, xH) ∈ 1 × (0, 1]. The first member of the high-wage group accepts the
transfer at the tax rate at which the last low-wage earner stops working.

Regarding the relative size of the groups, we observe that when increasing
(decreasing) the low-wage group, the tax rate at which the last low-wage
earner and the first high-wage earner accept the transfer is raised (reduced).
In contrast to the situation in the separate system case, the transfer level
for a given t is not influenced by the relative size of the groups, since the
group-wise proportion is accounted for.
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Figure 6 Shared system with equilibrium policy p = (t, T ).
Case 1: vL(xL) = 0 and vH(xH) = 0.

Case 2: vL(xL) = −ln(xL)/2 and vH(xH) = 0.

2.5.3 Subsidisation in a shared welfare system

The equilibrium states generated in the shared welfare system imply a sub-
stantial subsidy being transferred from the high-wage group to the low-wage
group. Continuing with the case of equal group size, we obtain the subsidy
S as function of the policy and the group-wise fractions of transfer recipi-
ents and truncated expected value functions, S = TxL − tΨL = tΨH − TxH .
Figure 7 shows the subsidy (graph S) and the transfer level (graph T ) for a
given tax rate. Because of our specifications, the subsidy increases linearly
for policies up to the point at which all low-wage earners accept the transfer.
For that interval, where S increases linearly, the high-wage earners and the
low-wage earners, who are still working, share the task of providing for the
transfer recipients belonging to the low-wage group. For the policy, at which
xL = 1 and ΨL = 0, S converges with the transfer level T , since only high
wage earners contribute to public revenues.
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Figure 7 Transfer T and subsidy S, case 1: vL(xL) = 0 and vH(xH) = 0.

2.5.4 Geographically segregated labour market

In the case when the groups are defined on (partly) overlapping wage in-
tervals, we think of the labour market as geographically segregated. Then,
the subsidisation may not be the one-way transfer, from high-wage earners
to low-wage earners, that we observe for the vertically segregated labour
market.

As an example we take a situation where the group-wise distributions,
ΦL and ΦH , are uniform on [0, 3

4
] and [1

4
, 1], respectively. The norm of the

low-wage group is vL(xL) = − ln xL/2, while we assume that the norm of the
high-wage group is non-punitive, i.e. vH(xH) = 0. Figure 8 shows the shares
of transfer recipients in the high-wage group and in the low-wage group,
graphs “xH” and “xL”, for a given tax rate. The graph “T” represents the
transfer level for tax rate t.

The figure shows that the first individual from the high-wage group ac-
cepts the transfer at a higher tax rate than the first recipient in the low-wage
group. However, as the member earning the lowest wage in the high-wage
group earns a low wage also in the perspective of the low-wage group, he
decides not to work already at a low tax rate. Furthermore, high-wage in-
dividuals accepting the transfer is facilitated by the lack of punishment for
norm-deviant behaviour, while the social norm“delays” the switch from work
to non-work for low-wage individuals. Nevertheless, for a given tax rate and
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transfer level, the share of transfer recipients in the low-wage group is larger
than the recipient share in the high-wage group. Thus, in Figure 8 we observe
that individuals with the same wage choose differently depending on which
group they belong to.

For a large tax-rate interval, low-wage and high-wage transfer recipients
are financed by the taxes paid by working individuals in both groups. Com-
pared to the case of the vertically segregated labour market, it implies a
“double” burden for high-wage members in that they subsidise the low-wage
group and finance transfer recipients from their own group already at low
tax rates. For low-wage members, it means that the additional resources
of the high-wage group are not channelled directly to the low-wage group.
Moreover, working individuals belonging to the low-wage group contribute to
public spending on other individuals than group members. How the groups
fare in the shared system depends on how similar they are in terms of wage
and on the wage distributions.

Figure 8 Regional variations, case 2: vL(xL) = − lnxL/2 and vH(xH) = 0.
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In a shared welfare system, there is interaction between the two groups.
Changes in the degree of social stigma for one group affect the other group
through the welfare policy.15 Whether a centralised system or not, adminis-
trative controls can be used to regulate the utilization of the system. This
will be discussed in the next section. However, the administrative interpre-
tation of and compliance with the regulations may also be influenced by the
sub-national social norms (Dutrieux & Sjöholm, 2003; Frykman & Hansen,
2005).

2.6 Optimal welfare policy

We have now studied the consequences of group-wise social norms for separate
and shared welfare systems. We have analyzed how the share of transfer
recipients in the high-wage and the low-wage groups relates to tax rate and
transfer in balanced equilibrium states. In this section we will consider how
the recipient share and the welfare policy relate to one another optimally.
The effect of a social norm is also studied in this context.

We assume that the government gives equal weight to all individuals,
favouring neither tax payers nor transfer recipients. Thus, it maximizes a
utilitarian social welfare function. First, we focus on the first-best solution,
where individual behaviour is controlled by the government by means of the
policy as well as the critical wage. In a second-best context, the government
cannot directly control the population share of recipients by other means but
using the welfare policy to increase or decrease the generosity of the system.

2.6.1 First best in separate systems

We let the government control the tax rate ti, the transfer Ti and the critical
wage w∗

i . In this case the critical wage rate is not considered a function
of the policy but is set directly by the government to achieve the optimal
proportion of transfer recipients in the population. However, it may be the
case that the optimal welfare policy would generate a different critical wage
than the optimal one, if it were not controlled by the government. Thus,
for the optimal critical wage, it is not certain that individuals earning higher
wages would like to work or, for that matter, that individuals earning lower
wages are keen on accepting the transfer.

15Besley & Coate (1992) take the financing of the welfare system as a starting point
when modelling welfare stigma as resulting from taxpayer resentment. On account of the
assumption of separate norms, however, we do not consider stigmatisation across groups.
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Since the individual decision whether or not to work is in the control of
the government, social welfare is maximized under the sole restriction of a
balanced budget. The population share of transfer recipients is expressed as
a function of the critical wage, xi = Φi(w

∗
i ).

First, we study the case where norm-deviant behaviour is not punished.
The social welfare function that the government maximizes with respect to
the tax rate, the transfer level as well as the critical wage is

W =

∫ wmax
i

w∗
i

u((1 − ti)wi)φi(wi)dwi +

∫ w∗
i

wmin
i

(u(Ti) + μ)φi(wi)dwi, (2.9)

where wmax
i is the highest value and wmin

i the lowest value of the wage interval
on which the group-wise distributions are defined. Welfare is maximized
subject to the constraint that the public revenues must at least cover public
spending,

tiΨi(w
∗
i ) − TiΦi(w

∗
i ) ≥ 0.

The Lagrangean function is

L =

∫ wmax
i

w∗
i

u((1 − ti)wi)φi(wi)dwi +

∫ w∗
i

wmin
i

(u(Ti) + μ)φi(wi)dwi+

λ
(
tiΨi(w

∗
i ) − TiΦi(w

∗
i )

)
, (2.10)

where λ is the Lagrangean multiplier. The first-order conditions are

∂L

∂ti
= −

∫ wmax
i

w∗
i

u′((1 − ti)wi)wiφi(wi)dwi + λΨi(w
∗
i ) = 0, (2.11)

∂L

∂Ti

=

∫ w∗
i

wmin
i

u′(Ti)φi(wi)dwi − λΦi(w
∗
i ) = 0, (2.12)

∂L

∂w∗
i

= −u((1 − ti)w
∗
i )φi(w

∗
i ) + (u(Ti) + μ)φi(w

∗
i )+

λ(tiΨ
′
i(w

∗
i ) − TiΦ

′
i(w

∗
i )) = 0, (2.13)

and
∂L

∂λ
= tiΨi(w

∗
i ) − TiΦi(w

∗
i ) = 0, (2.14)

given λ > 0. Because of the assumptions we make about the utility function
(see section 2.2.1), it is clear that the tax rate, and thereby the transfer
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level, cannot be set to zero. For the same reasons, a tax rate of one is not
possible. The requirements that ti ∈ (0, 1) and Ti > 0 also set boundaries
for the critical wage. Based on the condition (2.14), neither w∗

i = wmax
i nor

w∗
i = wmin

i is allowed. In the first case, Ψi(w
max
i ) = 0 and Φi(w

max
i ) = 1,

leading to T = 0 in order to achieve balance. In the latter case, it is required
that t = 0 since Ψi(w

min
i ) > 0 and Φi(w

min
i ) = 0. Thus, neither a situation

where all individuals work, nor a situation where no one works is socially
desirable. The individuals earning the lowest wages in the group contribute
too little to add to the social welfare by working. The individuals earning the
highest wages, on the other hand, contribute too much to the social welfare
not to work.

Solving for λ we get

∫ wmax
i

w∗
i

u′((1 − ti)wi)wiφi(wi)dwi

Ψi(w∗
i )

=

∫ w∗
i

wmin
i

u′(Ti)φi(wi)dwi

Φi(w∗
i )

, (2.15)

which says that in optimum, the relationship between the weighted marginal
utility of labour income and the tax base equals that between the weighted
marginal utility of transfer income and the share of transfer recipients. The
condition indicates that if the share of transfer recipients, Φi(w

∗
i ), were to

increase exogenously, the weighted marginal utility of transfer income must
also increase, implying a smaller transfer in optimum. In the case of an
exogenous increase in the tax base, the optimal tax rate must increase to
compensate for the increase in the expected average wage of the working
individuals.

Since the welfare policy is separated from the critical wage and thereby
from the share of transfer recipients in the population, it may be the case
that critical individual would prefer not to work. Condition (2.13) concerns
the incentives of the critical individual. We subtract the last term on the
left-hand side, leaving us with

(u(Ti) + μ) − u((1 − ti)w
∗
i ) = λ(w∗

i ti + Ti), (2.16)

since Ψ′
i(w

∗
i ) = −w∗

i φi(w
∗
i ) and Φ′

i(w
∗
i ) = φi(w

∗
i ). (2.16) shows that for the

critical individual, the utility difference between not working and working is
positive. If policy and critical wage were not separated, the optimal welfare
policy ti and Ti in a first-best context would lead to a higher critical wage,
and hence a larger share of transfer recipients, than the critical wage chosen
by the insurer. In other words, the policy that generates w∗

i is less generous
than the first-best optimal policy. On the basis of (2.16), we find that the
utility of not working can be high, if budgetary considerations allow it. In a
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first-best context, the government reduces the share of transfer recipients in
exchange for a relatively more generous welfare policy.

Next, we consider the case of optimizing the social welfare function when
a social norm with a punitive sanction, vi(xi) = vi(Φi(w

∗
i )) > 0, influences

the behaviour of the population. The Lagrangean function with multiplier λ
is

L =

∫ wmax
i

w∗
i

u((1 − ti)wi)φi(wi)dwi+

∫ w∗
i

wmin
i

(u(T ) + μ − vi(Φi(w
∗
i )))φi(wi)dwi + λ(tiΨi(w

∗
i ) − TiΦi(w

∗
i )). (2.17)

The first-order condition with respect to the critical wage is

∂L

∂w∗
i

= −u((1 − ti)w
∗
i )φi(w

∗
i ) − (v′

i(Φi(w
∗
i ))Φ

′
i(w

∗
i ))

∫ w∗
i

wmin
i

φi(wi)dwi+

(u(Ti) + μ − vi(Φi(w
∗
i )))φi(w

∗
i ) + λ(tiΨ

′
i(w

∗
i ) − TiΦ

′
i(w

∗
i )) = 0.

(2.18)

In optimum,

(u(Ti) + μ − vi(Φi(w
∗
i ))) − u((1 − ti)w

∗
i ) =

= λ(w∗
i ti + Ti) + (v′

i(Φi(w
∗
i ))

∫ w∗
i

wmin
i

φi(wi)dwi.
(2.19)

Condition (2.19) shows that the social norm influences the optimal welfare
policy in two ways. On the left-hand side, we find a direct effect of the
norm, the disutility from breaking the norm reduces the utility of transfer
income. On the right hand side of the condition, we find added an indirect
effect, pertaining to the marginal effect of an increase in the critical wage
on the strength of the social norm. Whereas the direct effect implies an
increase, the indirect effect implies a decrease in the optimal transfer level.
This corresponds well with the intuition of the model and our results from
the graphical analysis. Hence, by altering the transfer level, the government
influences the strength of the social norm. Based on (2.19) we cannot de-
termine whether the system under the social norm is more or less generous
than the “non-social” system.

Furthermore, it is not possible to determine from (2.19) whether or not
the critical individual is willing to work at the optimal critical wage. The
government can bring about a generous welfare policy by restricting the pop-
ulation share of recipients but, paradoxically, in doing so, the transfer recip-
ients experience higher disutility due to their norm-deviant behaviour. The

35



question is to what extent the government is prepared to subject the group
of non-working individuals to a more intense social sanction.

In a first-best situation, we find that the government may restrict the
utilization of the welfare system and thereby benefit the non-working indi-
viduals. Our interpretation of the findings is that the use of administrative
control mechanisms, which separate justified from unjustified benefit claims,
may be advantageous, such as the requirement of a physician’s assessment
of the claimant’s ability to work in the context of the sickness insurance,
or the requirement that a sufficiently high search effort is expended by the
unemployed. Conclusions of such kind are also drawn by Boone et al. (2002)
and Fredriksson & Holmlund (2005) in their analyses of optimal unemploy-
ment insurance. They find that by means of monitoring, in conjunction with
sanctions, the remuneration level can be higher compared to other program
designs.

2.6.2 First best in a shared system

In the context of a shared welfare system, the government maximizes the
social welfare function with respect to policy (t, T ) and the critical wages w∗

L

and w∗
H . We only present the “non-social” case, since the results regarding

the social norm are essentially equivalent to the results we find for separate
systems. Consequently, the relevant Lagrangean function is

L =

∫ wmax
L

w∗
L

u((1 − t)wL)φL(wL)dwL +

∫ w∗
L

wmin
L

(u(T ) + μ)φL(wL)dwL+

+

∫ wmax
H

w∗
H

u((1 − t)wH)φH(wH)dwH +

∫ w∗
H

wmin
H

(u(T ) + μ)φH(wH)dwH+

+ λ (t(ΨL(w∗
L) + ΨH(w∗

H)) − T (ΦL(w∗
L) + ΦH(w∗

H))) , (2.20)

where λ is the multiplier.
Given the first-order conditions, the equivalent of (2.15) is,

∫ w∗
L

wmin
L

u′(T )φL(wL)dwL +
∫ w∗

H

wmin
H

u′(T )φH(wH)dwH

ΨL(w∗
L) + ΨH(w∗

H)
=

∫ wmax
L

w∗
L

u′((1 − t)wL)wLφL(wL)dwL +
∫ wmax

H

w∗
H

u′((1 − t)wH)wHφH(wH)dwH

ΦL(w∗
L) + ΦH(w∗

H)
.

(2.21)

With respect to the critical individuals, we have that

(u(T ) + μ)φL(w∗
L) − u((1 − t)w∗

L)φL(w∗
L) = λφL(w∗

L)(w∗
Lt + T ) (2.22)
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and

(u(T ) + μ)φH(w∗
H) − u((1 − t)w∗

H)φH(w∗
H) = λφH(w∗

H)(w∗
Ht + T ). (2.23)

Similar to the case of separate systems, we find that the group-wise shares
of transfer recipients that is associated with the optimal critical wages are
smaller than the shares associated with the optimal policy, provided that the
government had no control over individual behavior. The difference in utility
between not working and working is positive in both (2.22) and (2.23). Hence,
the critical individual in both groups would rather accept the transfer than
work. From this information we can infer that firstly, the group of high-wage
earners is not assigned the role of sole provider for the transfer recipients.
Optimally, there are tax payers in both groups. Secondly, considering the
observation that neither the critical individual in the low-wage group nor the
critical individual in the high-wage group prefers to work, it must be the case
that the optimal welfare policy is set at a relatively high level, while the share
of transfer recipients in the entire population is relatively small. However, it
is not possible to determine the share of transfer recipients in each group or
the share of the non-working individuals in one group compared to the other.
It seems likely, though, that the optimal critical wage for the low wage group
is set higher than for the high wage group, since it is “cheaper” to finance a
large share of recipients belonging to the former group.

2.6.3 Second best in separate systems

In a second-best context, the government has no possibility of directly con-
trolling the individual choice. We exemplify with separate welfare systems.
Thus, the critical wage is a function of the welfare policy pi, w∗

i (ti, Ti). For
the case where norm-deviant behaviour is not punished, the government max-
imizes the following social welfare function with respect to the tax rate ti and
Ti,

W =

∫ wmax
i

w∗
i (ti,Ti)

(u(1− ti)wi)φi(wi)dwi +

∫ w∗
i (ti,Ti)

wmin
i

(u(Ti) + μ)φi(wi)dwi (2.24)

s.t.

B(ti, Ti) = tiΨi(w
∗
i (ti, Ti)) − TiΦi(w

∗
i (ti, Ti)) ≥ 0,

where the constraint states that the balance of the government budget,
B(ti, Ti), must be positive. The condition that the critical individual must
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be indifferent between working and accepting is fulfilled by assumption, and
determines the critical wage w∗

i , i.e.

u((1 − ti)w
∗
i (ti, Ti)) − (u(Ti) + μ) = 0.

The Lagrangean function is

L =

∫ wmax
i

w∗
i (ti,Ti)

(u(1 − ti)wi)φi(wi)dwi+

∫ w∗
i (ti,Ti)

wmin
i

(u(Ti) + μ)φi(wi)dwi + λB(ti, Ti), (2.25)

where λ is the multiplier.
Owing to the condition of the critical individual, the effects of w∗

i through
the integrals disappear in the first-order conditions. Hence, the first-order
condition with respect to the tax rate is

∂L

∂ti
= −

∫ wmax
i

w∗
i (ti,Ti)

u′((1 − ti)wi)wiφi(wi)dwi + λ
∂B(ti, Ti)

∂ti
= 0, (2.26)

where
∂B(ti, Ti)

∂ti
= Ψi(w

∗
i ) − (tiw

∗
i + Ti)φi(w

∗
i )

∂w∗
i

∂ti
≶ 0

and
∂w∗

i

∂ti
= − −u′((1 − ti)w

∗
i )w

∗
i

u′((1 − ti)w∗
i )(1 − ti)

> 0.

The first-order condition with respect to the transfer level is,

∂L

∂Ti

=

∫ w∗
i (ti,Ti)

wmin
i

u′(Ti)φi(wi)dwi + λ
∂B(ti, Ti)

Ti

= 0, (2.27)

where
∂B(ti, Ti)

∂Ti

= −
(

Φi(w
∗
i ) + (tiw

∗
i + Ti)φi(w

∗
i )

∂w∗
i

∂Ti

)
< 0

and
∂w∗

i

∂Ti

= − −u′(Ti)

u′((1 − ti)w∗
i )(1 − ti)

> 0.

We solve for λ, leaving us with

−
∫ wmax

i

w∗
i (ti,Ti)

u′ ((1 − ti)wi) wiφi(wi)dwi

∂B(ti,Ti)
∂ti

=

∫ w∗
i (ti,Ti)

wmin
i

u′(Ti)φi(wi)dwi

∂B(ti,Ti)
∂Ti

. (2.28)
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In optimum, the weighted marginal utility of transfer income divided by
the marginal budgetary effect of an increase in the transfer level equals the
weighted marginal utility of labour income divided by the marginal budgetary
effect of an increase in the tax rate. In order to fulfill condition (2.28), a
marginal raise in the tax rate has to contribute positively to public revenues,
i.e. ∂B(ti,Ti)

∂ti
> 0, since spending another dollar on financing the transfer

recipients implies a budgetary cost, ∂B(ti,Ti)
∂Ti

< 0.
Making a Laffer interpretation of condition (2.28), there is an optimal tax

rate at which public revenues are maximized. On either side of the maximum,
it is assumed that a given level of revenues can be generated by means of a
low tax rate, associated with a large tax base, or by means of a high tax rate,
associated with a small tax base. From the conclusion that ∂B(ti,Ti)

∂ti
> 0 in

optimum, we can infer that the optimal tax rate in the second-best context
generates revenues that positions the policy to the left of the maximum of a
hypothetical Laffer curve.

We contrast with the case of a punitive sanction for norm-deviant be-
haviour, vi(xi) > 0 with xi = Φi(w

∗
i ). The Lagrangean function with multi-

plier λ is

L =

∫ wmax
i

w∗
i (ti,Ti)

u((1 − ti)wi)φi(wi)dwi+

∫ w∗
i (ti,Ti)

wmin
i

(u(Ti) + μ − vi(Φi(w
∗
i )))φi(wi)dwi + λB(ti, Ti)). (2.29)

Again, the critical wage w∗
i is defined by the condition that critical individual

is indifferent to working,

u((1 − ti)w
∗
i (ti, Ti)) − (u(Ti) + μ − vi(Φi(w

∗
i ))) = 0.

The first-order condition with regard to the tax rate is

∂L

∂ti
= −

∫ wmax
i

w∗
i (ti,Ti)

u′ ((1 − ti)wi) wiφi(wi)dwi−

∂vi(Φi(w
∗
i ))

∂ti

∫ w∗
i (ti,Ti)

wmin
i

φi(wi)dwi + λ
∂B(ti, T i)

∂ti
= 0, (2.30)

where
∂vi(Φi(w

∗
i ))

∂ti
= v′

i(Φi(w
∗
i ))φi(w

∗
i )

∂w∗
i

∂ti
and

∂w∗
i

∂ti
= − −u′((1 − ti)w

∗
i )w

∗
i

u′((1 − ti)w∗
i )(1 − ti) + v′

i(Φi(w∗
i ))φi(w∗

i )
.
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We assume that the marginal effect of the tax rate on the critical wage is
positive, since the derivative of the condition of the critical individual with
respect to the wage, found in the denominator, is positive in the relevant
equilibrium states. Consequently, the marginal effect of the tax rate on the

norm-strength,
∂vi(Φi(w

∗
i ))

∂ti
, is negative.

The first-order condition for the transfer level is

∂L

∂Ti

=

(
u′(Ti) − ∂vi(Φi(w

∗
i ))

∂Ti

) ∫ w∗
i (ti,Ti)

wmin
i

φi(wi)dwi+

λ
∂B(ti, T i)

∂Ti

= 0. (2.31)

The argument applied to the marginal effect of the tax rate on the critical
wage and norm-intensity also applies to the marginal effect of the transfer
level. Hence

∂vi(Φi(w
∗
i ))

∂Ti

= v′
i(Φi(w

∗
i ))φi(w

∗
i )

∂w∗
i

∂Ti

< 0,

where
∂w∗

i

∂Ti

= − −u′(Ti)

u′((1 − ti)w∗
i )(1 − ti) + v′

i(Φi(w∗
i ))φi(w∗

i )
> 0.

Solving for λ produces

−
⎛
⎝

∫ wmax
i

w∗
i (ti,Ti)

u′((1 − ti)wi)wiφi(wi)dwi + v′
i(Φi(w

∗
i ))

∫ w∗
i (ti,Ti)

wmin
i

φi(wi)dwi

∂B(ti,T i)
∂ti

⎞
⎠ =

(u′(Ti) − v′
i(Φi(w

∗
i )))

∫ w∗
i (ti,Ti)

wmin
i

φi(wi)dwi

∂B(ti,T i)
∂Ti

. (2.32)

Compared to its non-social counterpart (2.28), we observe in (2.32) that the
marginal effect of the tax rate on the norm intensity is added to the marginal
utility of labour income, while the marginal effect of the transfer on the
norm intensity is subtracted from the marginal utility of transfer income.
Consequently, for the equality to hold when a social norm with a punitive
sanction is considered, the marginal utility of labour income has to decrease
whereas the marginal utility of transfer income has to increase. Thus, it
implies a more generous welfare policy, higher ti and larger Ti, in relation to
the non-social case.

40



2.7 Concluding discussion

Drawing on the model of Lindbeck et al. (1999), we assume that an indi-
vidual’s decision on whether or not to work is influenced by the disapproval
from people she relates to. We consider two groups with separate norms and
find that group affiliation matters for the welfare system, in terms of the
generosity of the welfare policy and the share of transfer recipients.

Formal as well as informal rules may influence individual behaviour. Here,
the welfare policy interacts with an endogenous social norm. In the graphical
analysis as well as the welfare analysis, we observe that the social value of
work may enable the government to establish a more generous welfare policy.
We also find that there may be scope for higher benefits when the share of
benefit recipients in the population is regulated. Hence, although we assume
that individual choice whether or not to utilize the system is voluntary, we
find that exogenous controls may play a part in the optimal welfare system.
However, just as group-specific norm matters for individual behaviour, vari-
ations between groups and regions may influence how administrators apply
and comply with the rules set up for the system. This is something which
we discuss further in chapter 3 with respect to the physician who certifies
sickness absence.

We observe that the interaction between the welfare policy and the en-
dogenous social norm may imply a raise in the insurance coverage. However,
a generous welfare policy makes it more attractive not to work, which affects
the strength of the social norm. Hence, in this respect, the economic incen-
tives of the welfare system conflict with, or crowd out, social work norms.16

Thus, from a long-term perspective, it is conceivable that a generous transfer
influences the intensity of the social norm and thereby changes the conditions
for the optimal policy.17 Lindbeck (1995) argues that it may be necessary to
strengthen the incentives to work and introduce stricter regulatory controls
in response to eroding social norms. The restrictions applied to the group of
non-working individuals in a first-best context, can be interpreted in such a
light. As is also pointed out by Lindbeck et al. (1999), the interaction be-
tween the welfare policy and the social norm renders a dynamic application
of the model an interesting idea for further research.

16For a review on theoretical and empirical findings about cooperation and social norms,
see Ostrom (2000).

17Henrekson & Persson (2006) find that the long-run effect on sick leave of changes in
the insurance policy is larger than the short-run effect, which could be explained by inertia
due to social norms. See also Ljunge (2005) and Lindbeck & Nyberg (2006).
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Appendix A: Parametric specifications

We assume that utility from consumption is logarithmic, u(c) = ln(c) for all
c > 0. Using that assumption with (2.4), we get expressions for fi and Fi:

fi(xi) =
xiΦ

−1
i (xi)

xiΦ
−1
i (xi) + Ψi[Φ

−1
i (xi)]exp[μ − vi(xi)]

(2.33)

Fi(xi) =
Φ−1

i (xi)Ψi[Φ
−1
i (xi)]

xiΦ
−1
i (xi) + Ψi[Φ

−1
i (xi)]exp[μ − vi(xi)]

, (2.34)

where μ = 1.
Wages are distributed uniformly on [0, 1] and hence, the group-wise dis-

tributions, ΦL and ΦH , are uniform. Taking the case when the group-wise
distributions are uniform on [0, 1

2
] and [1

2
, 1] as an example, the probability

density functions of the conditional distributions are

φL(wi) = 2 (2.35)

for wL ∈ [0, 1
2
] and 0 otherwise, and similarly

φH(wH) = 2 (2.36)

for wH ∈ [1
2
, 1] and 0 otherwise.

The cumulative distribution functions are

ΦL(wL) = 2wL (2.37)

for wL ∈ [0, 1
2
] and 0 for wL < 0 and 1 otherwise and

ΦH(wH) = 2wH − 1 (2.38)

for wH ∈ [1
2
, 1] and 0 for wH < 1

2
and 1 otherwise.

Consequently, we can construct the equations for the critical wages as
functions of group-wise proportions of transfer recipients:

ωL = Φ−1
L (xL) =

xL

2
(2.39)

for xL ∈ [0, 1] and

ωH = Φ−1
H (xH) =

xH + 1

2
(2.40)

for xH ∈ [0, 1].
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We calculate the respective truncated expectations as functions of the
critical wages:

ΨL(ωL) =

∫ 1
2

ωL

2ωdω = ω2 |
1
2
ωL=

1

4
− ω2

L (2.41)

for ωL ∈ [0, 1
2
], and

ΨH(ωH) =

∫ 1

ωH

2ωdω = ω2 |1wH
= 1 − ω2

H (2.42)

for ωH ∈ [1
2
, 1].

By means of the equations (2.39) and (2.40), we express the group-wise
incomes as functions of xL and xH :

ΨL(xL) =
1 − x2

L

4
(2.43)

and

ΨH(xH) = 1 − (
xH + 1

2
)2. (2.44)

When exploring the perspective of the policy pi = (ti, Ti), we express the
group-wise fractions of transfer recipients as functions of ti and Ti. We ex-
emplify by using vi(xi) = 0 and the group-wise distributions uniform on [0, 1

2
]

and [1
2
, 1]. Starting with the low wage group, we apply our specifications to

equation (2.3)

xL = ΦL(
u−1[u(TL) + μ − vL(xL)]

1 − tL
) =

ΦL(
exp[ln(TL) + μ]

1 − tL
) = ΦL(

TL exp(μ)

1 − tL
). (2.45)

Taking the inverse of the cumulative distribution function ΦL, we get the
equivalent of equation (2.39), which expresses the critical wage for the low
wage group at given policy (tL, TL) as a function of xL. Equating the two
expressions and solving for xL we get:

ωL = Φ−1
L (xL) =

xL

2
=

TL exp(μ)

1 − tL
⇒ xL =

2TL exp(μ)

1 − tL
. (2.46)

The expression for xH ,

ωH = Φ−1
H (xH) =

xH + 1

2
=

TH exp(μ)

1 − tH
⇒ xH =

2TH exp(μ)

1 − tH
− 1. (2.47)
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Chapter 3

Sickness Absence Certification

3.1 Introduction

Sickness insurance compensates an individual for the income loss incurred
when he is unable to work due to sickness. The physician’s assessment of the
applicant’s ability impairment is an essential component in the process of
granting sickness benefits, possibly after a period of self-certification. Hence,
the physician has a decisive influence on the utilization of the insurance.
However, the role as gatekeeper of the insurance may conflict with the physi-
cian’s traditional role as the patient’s advocate.1

Despite the physician’s pivotal role in the insurance system, it is quite un-
explored by economists. We model sickness absence certification in a single-
period model, considering the physician’s relationship with the worker as well
as the insurer. The physician may encounter two types of individuals whose
motives for a sick-listing consultation differ. Before the physician certifies
absence, he is supposed to verify that his patient’s ability to work is reduced.
However, ability verification requires effort, which the physician dislikes. We
study the physician’s incentives in the process of sickness absence certifi-
cation and in what way his behaviour influences the utilization of sickness
insurance. The certification process is evaluated in terms of the treatments
the two types of workers receive from the physicians. We also consider a cou-
ple of relevant policy instruments with respect to their effects on the workers’
utilization of the insurance as well as to their welfare implications.

1The intention to act in the best interest of the patient is a manifestation of ethical
considerations. The emphasis put on medical ethics is intended to discourage the expert
from taking advantage of the layman, see McGuire (2000). The element of trust is a
feature that distinguishes the relationship between physician and patient from other agency
relationships characterized by asymmetric information (Evans, 1984; Arrow, 1963).
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The Swedish experience

Experiences from Swedish sickness insurance serve as a background to the
model. In comparison with other insurance systems in Europe, the Swedish
system is distinguished by a high sickness absence rate. Several factors are
discussed as contributory to the development, among them the generosity of
the insurance and the gate-keeping functions in the system (Mikaelsson et
al., 2003; Nyman et al., 2002).

Studies and reports on Swedish sickness insurance show that physicians
have considerable scope to create individual certification practices. The lack
of general guidelines and monitoring practices are considered to be contrib-
utory factors (Bergendorff & Larheden, 2003). The physicians forming indi-
vidual certification practices also allow some liberty of action for the patient
to influence the outcome of the consultation. There are reports of patients
intent on obtaining a so-called sickness certificate, a medical statement form-
ing the basis for the decision of granting sickness benefits. However, there are
also patients who are reluctant to become sick-listed and feel that certificates
are offered to them off-hand (Alexanderson et al., 2005). This may be an in-
dication of patients being under the influence of a social work norm (Arrelöv,
2006). Besides showing that patients have different motives for consulting
physicians, the observations could also indicate that the state of a patient’s
working ability is unclear not only to the patient but also to the physician.

Sickness and inability

The relationship between health state and working ability is straightforward
in some cases; in others it is not. The kinds of sicknesses we consider here
do not automatically render a person incapable of working. Moreover, the
connection between sickness and lack of ability is not identified readily. To
the worker, this means that falling ill involves a risk of subsequent reduction
in his ability to work.2 Hence, he does not know whether or not it is advisable
to work. For the physician, it implies that he cannot observe the worker’s
ability effortlessly, but, with some effort, he can make a qualified decision
regarding the worker’s ability to work.

It is not always the case that absence can be medically certified, i.e. be
based on observable medical findings. In many instances symptoms described
by the patients form the basis for the diagnosis, which, we argue, rather
increases the importance of the physician’s assessment of (remaining) working

2His falling ill and staying at work does not involve a risk of infecting co-workers. We
focus on ailments that health- and ability-wise affect only the individual worker. Contagion
effects are considered by Sk̊atun (2003) and Barmby & Larguem (2004).
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ability.3 In either case, the physician makes an assessment whether or not
it is reasonable to certify absence in relation to individual assignments and
demands at work.

On a more general level, it is not established whether or not sick-listing
is beneficial as a kind of medical treatment. Englund (1997) argues that the
health effects of sickness absence may be negative. Moreover, the physician’s
decision to “prescribe” sick leave could be understood in a context where
the choice of medical treatment is not straightforward, and the influence of
economic incentives on the physician’s behaviour therefore may increase (see
McGuire, 2000). As a matter of fact, Jansson & Johansson (2003) point out
that sick leave is a cheap form of treatment for the Swedish public health
care organisation, since the costs do not burden its budget.

3.1.1 Related studies

Quite a number of empirical studies find that sickness absence is influenced by
the costs of being absent. Swedish studies report that increased replacement
rates are associated with increased absence rates (Johansson & Palme, 1996;
Henrekson & Persson, 2004). Remuneration is also positively correlated with
the incidence and the duration of sick leave (Johansson & Palme, 2002, 2005;
Andrén, 2005). Andrén (2001, 2007) and Lidwall et al. (2005), studying
long-term absentees specifically, also find support for a positive relationship
between sickness benefits and absence rates. Similarly, using international
data, Osterkamp & Röhn (2005) and Frick & Maló (2005) observe that in-
stitutional generosity, including factors such as replacement rate, waiting
period, possibility of self-certification etc., is an important determinant of
workers’ absence behaviour.4

In contrast, there are but a few studies that analyse sickness insurance
theoretically, e.g. Lindbeck & Persson (2006) and Rikner (2002). Both stud-
ies assume that the individual’s decision to attend work depends on how much

3For psychiatric and musculoskeletal diagnoses, the two most prevalent sick-listing di-
agnoses in the Swedish context, Alexanderson et al. (2005) maintain that the possibility
for making medical diagnoses is restricted (see also Englund (2001) and Samtal om so-
cialförsäkring Nr 7 (2006)). The Swedish National Board of Health and Welfare (2006a)
reports that for three quarters of the examined journals in primary care, diagnoses were
medically rather than symptom-based. In a Norwegian study, the corresponding propor-
tion of absence certification based on clinical findings was considerably smaller (Reiso et
al., 2000).

4See also Barmby et al. (1991, 1995) for analyses of employment contracts and absence
behaviour among employees and Brown (1994), who analyses an experience-rated sick-pay
scheme. Brown & Sessions (1996) survey economic literature on work absence. For an
interdisciplinary review on employee absence behaviour, see Kaiser (1998).

51



effort working involves. An individual’s momentary motivation to work is not
only influenced by his health but also by other things, such as leisure-time ac-
tivities. Our model focuses on how working ability, influenced by individual
health, affects willingness to work. Furthermore, the physician’s decision on
whether or not to sick-list a patient is an issue well-suited for a single-period
model. Lindbeck & Persson (2006) also use a single-period model to analyse
the optimal insurance contract, while Rikner (2002) extends his analysis in
a later dynamic model.

Lindbeck & Persson (2006) allow for a heterogeneous population in that
the mean of the stochastic preference variable for work may vary among
individuals. We assume that the workers differ in their preferences for labour
too, but non-stochastically. However, in both cases the number of absentees
is the result of the underlying distribution of preferences and the insurance
policy. Heterogenous individuals are also analysed in Whinston (1983), where
workers differ in the probability of becoming disabled. In an insurance model
with health-related disability Lantto (1991) considers, among other things,
the case where workers differ in the disutility of malingering. However, in
the latter cases, the group sizes are not influenced by the insurance policy.

Insurance remuneration is generally contingent on health-related ability
impairment. Hence, the physician is required to establish the relationship be-
tween the individual’s health state and working ability before granting sick
leave. However, the health-ability connection is little discussed in the relevant
economic literature. Lindbeck & Persson (2006), Rikner (2002) and Lantto
(1991) appear to equate sickness with inability to work. Furthermore, in Di-
amond & Mirrlees (1978), although originally a model of variable retirement,
it is simply assumed that a worker risks a complete loss of his earning abil-
ity without any mention of an underlying factor (see also Whinston (1983)).
Another example is Diamond & Sheshinski (1995), where individuals are,
by assumption, disabled but to varying degrees. We recognize that sickness
does not always and not automatically lead to a loss of earning ability. The
starting point of our model is the assumption that bad health may affect a
person’s ability to work but does not make him incapable of work instantly.
Instead, the potential impact of sickness is delayed. To receive information
about working ability and whether it is recommendable to attend work, a
physician’s examination is required.

Rikner (2002) and Lindbeck & Persson (2006) illustrate that the deci-
sion to be absent from work is the result of a complex process involving
multiple factors. However, they do not take into account that in most sick-
ness insurance systems the choice is not entirely up to the individual. In
our model, self-certification is disregarded. Instead, we stress the role of the
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physician as gatekeeper in the sickness insurance.5 Control mechanisms influ-
ence the behaviour of insured individuals. Specifically, it has been observed
that the requirement of a sickness certificate has a deterrent effect (Hesselius
et al., 2005; Henrekson et al., 1992; Johansson & Palme, 2005). Through
employing screening devices, by which an applicant’s eligibility is “actively”
identified, the insurance program may be made more generous compared to
self-screening. However, an individual’s “true” (in)ability status is difficult
to observe, leading to imperfections in the screening mechanism. Parsons
(1996) and Diamond & Sheshinski (1995) recognize that imperfect screening
devices give rise to a situation where some disabled individuals are denied
benefits while some able-bodied individuals are granted benefits.6 Parsons
(1991) points out that physical and/or mental impairments that are observ-
able for the administrators may be used as the basis for an active screening
mechanism. Lantto (1991) also addresses the issue of monitoring, in one
case assuming that the screening costs vary with different diseases. Contrar-
ily, we study the physician dealing with a group of ailments, for which the
information costs are identical. We assume that the physician can make a
correct diagnosis and relate the patient’s health state to his working abil-
ity perfectly. However, the effort required from the physician to establish
that relationship leads to imperfect screening, since the sickness certificate,
a prerequisite for receiving benefits, can be issued by the physician without
verifying the worker’s eligibility. The workers respond by either accepting or
declining the certificate offer. Thus, the physician’s screening may lead to sit-
uations where eligible workers continue to work but also to situations where
ineligible workers get certified sickness absence. In a sense, the screening
mechanism in our model produces type 1 as well as type 2 errors.

We consider two types of physicians differing in willingness to expend
effort to examine their patients’ working abilities before certifying absence.
The physicians are employed by the public sector and paid salaries reflecting
the general situation in Sweden. Physician behaviour is primarily studied
in the context of health care consumption (see e.g. Zweifel & Breyer, 1997;
Blomqvist, 1991), but there are some connections between our model and
e.g. models of supplier-induced demand (Evans, 1974; McGuire, 2000). The
effort-minimizing, salaried physician is also found in Giuffrida & Gravelle
(2001) and Grytten et al. (1995), where physicians may induce as well as
ration health care consumption. As far as physicians’ reimbursement forms
are concerned, there have been few attempts to study the effects on sick-

5Garcia Mariñoso & Jelovac (2003) study the physician’s screening of patients concern-
ing referrals to specialists in a gate-keeping and a non-gate-keeping health-care system.

6The two-sided classification error for the US Social Security Disability Insurance is
empirically estimated by Smith & Lilienfeld (1971) and Benitez-Silva et al. (2004).
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listing behaviour. Physicians involved in a project of financial co-operation
in Sweden, giving the primary health care organization incentives to keep the
costs of sick-listing down, certified shorter absence periods (Arrelöv, 2003).
Furthermore, a report from the Norwegian National Insurance Organization
(2006) regarding the sick-listing practices of physicians whose reimbursement
schedule consists of a capitation and a fee-for-service component, finds that
physicians with large patient lists or working in physician-dense areas issue
more certificates. The findings indicate that economic incentives matter for
physician behaviour, but the implications for sick-listing are not clear.

With regard to certification practices, most research is done in the field of
social medicine. For research reviews, see Söderberg & Alexanderson (2003)
and Wahlström & Alexanderson (2004). In search of explanations for the ob-
served variations in physicians’ sick-listing practices, the potential influence
of several factors, such as gender, age and specialist category, is analysed
(Arrelöv, 2003; Englund, 2000; Tellnes et al., 1990). Several studies offer evi-
dence of the patient’s influence on the physician’s decision to certify sickness
absence. For example, in cases where the patient initiates the discussion of
sick leave, the physician tends to certify absence to a greater extent, even
if the wishes of the patient do not coincide with the opinion of the physi-
cian (Englund, 2001; Gulbrandsen et al., 2002; see also Larsen et al., 1994).
However, there are both patients who are very interested in getting a sickness
certificate and patients who want to avoid sick-listing, if possible (Alexander-
son et al., 2005). In our model, we consider motivated as well as unmotivated
workers who take different attitudes towards sickness absence. The interac-
tion between workers and physicians determines the outcome of the process
of absence certification, i.e. whether or not the worker’s sickness absence is
based on the physician’s assessment of working ability.

3.1.2 Outline

In the next section we discuss the preferences of the workers and the physi-
cians’ sick-listing behaviour. The insurer’s objective is also discussed. The
manner in which the workers are treated by the physicians is the main issue
in section 3.3, where equilibria in the certification process are studied. In
section 3.4 we discuss the policy measures available for the insurer to control
the number of benefit recipients. Section 3.5 concludes the paper.
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3.2 The model

We identify three key agents in the process of sickness absence certifica-
tion, the insured workers, the absence-certifying physicians and the insurer.
There are two types of workers, differing with respect to their motives for
sick-listing but both facing uncertainty about the health-related ability im-
pairment. Physicians certify absence, but to verify that sick leave is justified,
effort must be expended. Variations in the effort-cost lead to two types of
physicians, who perform absence certification either based on the observa-
tion of a low ability to work or without examining the worker’s ability. The
interaction between workers and physicians determines the outcome of the
certification process. Concerned with the utilization of sickness insurance,
the insurer maximizes welfare under the constraint that expected production
covers expected consumption.

3.2.1 The workers

The worker encounters the risk P of falling ill. We assume that he can observe
whether his health state, σ, is good, σ = 0, or bad, σ = 1. His health state is
related to his ability to work, α. Working ability is either low, α = L, or high,
α = H. If the worker is healthy he knows that his ability is high. However, if
he falls ill he only knows that it increases the probability of a reduced working
ability. That is, we assume that the worker is aware of his health state, but
is uncertain about the extent to which his future working ability is affected.7

Π represents the probability of having a low ability to work and depends on
the health status such that Π(σ = 0) = 0 and Π(σ = 0) < Π(σ = 1) < 1. To
verify working ability in case the worker falls ill, an examination performed
by a physician is necessary.

Falling ill does not imply an instant ability impairment, nor does it lead to
an immediate reduction in productivity. Hence, the worker cannot infer his
working ability by observing his level of productivity. All working individuals,
whether ill or healthy, are equally productive. However, future productivity,
just as future ability, may be affected in the event of health deterioration.

The insured individual may either work full-time or be on sick leave. We
assume that the worker consumes the net labour income y1 in the working
state after paying the insurance premium. If the individual is on sick leave,

7Rikner (2002) analyses a sickness-insurance model, where the effort the individual
expend at work in the first period affects his distribution of health in the second period.
Absence from work can be regarded as an investment in individual health (see Gilleskie,
1998; Bolin & Lindgren, 2001). However, the general applicability of the statement that
sickness absence generates positive health effects is questioned by Englund (1997).
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he enjoys full-time leisure and receives compensation y2. We assume that
y1 ≥ y2 ≥ 0. For the lion’s share of the analysis, the insurance policy is
fixed.

The utility of the individual depends on his income as well as his work-
ing ability. Although suppressed in the notation, utility is also contingent
on whether or not he works. Hence, the utility function is u(y, α), where
y ∈ {y1, y2}. Labour is associated with disutility whereas utility is strictly
increasing and concave in income, uy > 0 and uyy < 0. Furthermore, an
increase in working ability has a positive influence on individual willingness
to work, implying that u(y1, L) − u(y2, L) ≤ u(y1, H) − u(y2, H).

There are two types of workers, the “less motivated” type l and “moti-
vated” type m. Information about individual type is private. Behind the
distinction of type l and type m lies a distribution of preferences for labour,
and possibly a social norm supporting motivation to work. Every individual
weighs the utility of working against the utility of not working. For every
insurance system there is a cut-off point, below which individuals prefer not
to work. For the income levels y1 and y2, we assume that the proportion of
type l individuals in the worker population is 0 < λ < 1.8

The “less motivated” worker l prefers leisure to work, irrespective of his
working ability

A 1. ul(y2, α) ≥ ul(y1, α), α ∈ {L,H}.
In contrast, the “motivated” worker m, prefers to work if he is able to do

so:

A 2. um(y2, L) ≥ um(y1, L), um(y1, H) ≥ um(y2, H).

In the case of illness, the worker’s expected utility function U is

Uθ(y, Π(1)) = (1 − Π(1))uθ(y,H) + Π(1)uθ(y, L), θ = l,m, (3.1)

where y ∈ {y1, y2}. In the expression above, it is shown that whether he
works or is sick-listed, earning y1 or y2, respectively, the worker is uncertain
about his ability to work. The expression below describes the situation where
the worker knows his future working ability after consulting a physician,

Uθ(y1, y2, Π(1)) = (1 − Π(1))uθ(y1, H) + Π(1)uθ(y2, L), θ = l,m. (3.2)

The primary interest of a worker of type l is to attain sick leave and avoid
working (see Assumption 1). Information about his ability is of no particular

8The population share of type l individuals λ is discussed in Appendix A.
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concern to him. However, irrespective of type, the worker recognizes whether
or not the effects on his ability have been evaluated by the physician, e.g.
based on the type and the number of questions asked about health and work
conditions, the physician’s effort to contact the employer etc. For type l it is
the case that

Ul(y2, Π(1)) ≥ Ul(y1, y2, Π(1) ≥ Ul(y1, Π(1)). (3.3)

Contrarily, the motivated worker m prefers to be certain about his work-
ing ability rather than not to work, which is in line with Assumption 2. The
expected utility associated with knowing his ability is at least as great as the
expected utility without such information,

Um(y1, y2, Π(1)) ≥ Um(y, Π(1)), y ∈ {y1, y2}. (3.4)

Springing from Assumption 2, there is a value of Π(1) at which the type
m worker is indifferent between working and not working. We assume that
Π(1) is smaller than this value. Consequently, if he is not able to acquire
information about his ability, he will not accept a sickness certificate,

Um(y1, Π(1)) ≥ Um(y2, Π(1)). (3.5)

3.2.2 The physicians

The insurance rules stipulate that only workers with low working ability
are entitled to sickness benefits. A sickness certificate is a prerequisite for
remunerated sick leave and as such is supposed to confirm the reduced earning
ability. Hence, we disregard any initial period of self-certification. However,
whether or not the certificate conveys the intended information is contingent
on the behaviour of the physician.

The physician is a utility maximizer. He enjoys his salary s, which satisfies
his participation constraint by assumption. He dislikes effort from which he
experiences a non-negative disutility d. When performing regular health
examinations, the physician observes his patient’s health state with a low
level of effort, e = 0. To observe his patient’s working ability, however, more
effort is required, e = 1.9

Whereas the examination to observe the patient’s working ability is stren-
uous, the physician can issue a sickness certificate without effort. That is,

9Considering the earlier discussion about vague diagnoses, another model, where the
relationship between health and working ability is clear, but where the physician misiden-
tifies an ill, high-ability worker as a low-ability one with some probability, would have
similar implications, see chapter 4.
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he can certify sickness absence without verifying that the worker really is
eligible for the benefit. The potential certificate receiver is aware of the
physician’s level of ambition and therefore knows how to respond to his offer.
The insurer, on the other hand, can distinguish a working individual from
a non-working individual but cannot observe the physician’s effort. Conse-
quently, the insurer does not know if absence is certified according to the
insurance rules. Hence, we assume that the patient and the physician can
misrepresent information to the insurer (cf. Ma & McGuire, 1997).

If the worker is healthy, the physician refrains from absence certification
and thereby avoids the risk of getting caught certifying absence for an in-
dividual who is undoubtedly able to work. Thus, physicians offer patients
sickness certificates contingent on σ = 1 and possibly on the condition of a
confirmed ability reduction. If the physician observes his patient’s ability he
acts in accordance with the insurance rules and certifies only eligible patients,
i.e. patients with α = L.

We consider two types of physicians. The types differ in willingness to
examine their patients’ working abilities. Again, information about type is
private. “Relaxed” physicians, type R, experience a positive disutility dR > 0
and therefore do not exert effort (voluntarily), but issue sickness certificates
as a matter of routine. “Strict” physicians, type S, experience the effort cost
dS = 0. We assume that strict physicians only certify absence if α = L is
observed. Hence, they behave in concordance with the role of gatekeeper of
the insurance system. In general terms, the physician maximizes his utility
function Γ with respect to effort,

max
e

Γρ = s − dρe, ρ = R,S, e ∈ {0, 1}. (3.6)

We assume that the physicians’ objective is to provide adequate treatment
concerning both health and working ability. However, Alexanderson et al.
(2005), studying absence certification at public health clinics in Sweden,
maintain that the physician’s high work-load affects his sick-listing behaviour
negatively. They also find examples of an implicit policy to give priority to
pure health-care cases over sick-leave cases. Hence, the separation of physi-
cians into two types could be explained by differences in demand for health
care. Physicians with many patients on their waiting lists are forced to
spend less resources on sick-leave claimants, while physicians with less “pa-
tient pressure” can “afford” to examine the relationship between health and
ability properly.10

10With respect to sick-listing as a kind of medical treatment, the physicians can be
distinguished by their decision on whether or not to evaluate the health effects of sickness
absence (cf. Englund, 1997).
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3.2.3 The insurer

We assume that the insurer’s aim is to maximize social welfare, which refers
to the workers’ situation.

With probability 1− P , the worker is healthy, which is associated with a
high working capacity, i.e. Π(0) = 0. Since physicians do not offer certificates
in that case, the individual stays at work, experiencing utility uθ(y1, H).
With probability P , the worker falls ill, which is associated with a risk of
a reduced working ability, 0 < Π(1) < 1. Depending on the physician’s
sick-listing practice, the individual may work or not work, possibly without
regard to his true capacity.

In the welfare function we let the utility functions ul and um describe
the average utility for each group. Thus, the welfare function expresses the
average expected utilities of the worker types weighted by the population
shares. For the combination of two available physician types, the social
welfare function is

W = λ
(
(1 − P )ul(y1, H) + P ((1 − Π(1))ul(y,H) + Π(1)ul(y, L))

)
+

(1 − λ)
(
(1 − P )um(y1, H)+

P ((1 − Π(1))um(y,H) + Π(1)um(y, L))
)
, y ∈ {y1, y2}. (3.7)

Note that the income levels of type l and type m may differ, depending on
the certification practices of the physicians.11

With regard to the budget restriction, it is required that the expected
production from working individuals exceeds or at least meets the expected
consumption, in the form of net labour income and sickness benefits. Working
individuals produce one unit, while non-working individuals produce none.
Healthy workers in both groups contribute to production. Whether sick work-
ers do the same or receive sickness benefits, is contingent on their responses
to the physicians’ certification practices. Consequently, returns and expenses
vary with the behaviour of the physician, and as we will see in section 3.4,
with the policy instruments used by the insurer to influence the outcome
of the absence certification process. We exemplify with the budget expres-
sion for the situation where all high-ability individuals work. The budget
constraint for this case is

PΠ(1)y2 + (1 − PΠ(1))y1 ≤ (1 − P ) + P (1 − Π(1)), (3.8)

which can be reduced to

y1 +
PΠ(1)

(1 − PΠ(1))
y2 ≤ 1. (3.9)

11We present an additive specification of the welfare function in Appendix B.
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3.3 Sickness absence certification

We consider different scenarios, where one as well as both of the physician
types are available for sick-listing consultations. We assume that the worker
has a free choice concerning which physician to consult. The essential ques-
tion concerns the treatment that the patient receives from the physician, with
regard to absence certification and thereby to ability verification.

Due to incomplete information, the equilibrium state is characterized by
strategies as well as beliefs on behalf of all players. Workers decide on a
strategy based on their expectations about which type of physician they will
meet. If the type l worker visits a relaxed physician, he agrees to be put on
the sick-list. If he meets a strict physician, he accepts the certificate, if it is
offered to him (c.f. (4.5)). As far as the type m worker is concerned, sickness
absence is only an interesting alternative to working if the physician confirms
that his health state will affect his ability (see (4.6) and (4.7)).

The physicians issue sickness certificates either with or without an ex-
amination of working ability, depending on their being of the strict or the
relaxed type. Thus, the physician’s behaviour is not linked to the type of
worker, which implies that the workers cannot influence the outcome during
the consultation but by choosing an absence-certifying physician according
to his expectations.

The physicians are non-anonymous, a quite natural assumption consider-
ing how health care is sought and supplied at clinics. The fact that there is
some information about the physicians makes it possible for the workers to
distinguish between them.

3.3.1 Separating and pooling equilibria

A separating equilibrium describes a situation where the two worker types
are treated differently in a predictable way. Consequently, one worker type is
offered a certificate without an examination while the other is put on the sick
list if a reduced working ability is confirmed. A prerequisite for a separating
equilibrium is that the workers consistently expect that some physicians sick-
list as a matter of routine, while the other physicians certify absence on the
basis of future ability impairment. Thus, the workers are able to consult
physicians that “match” their preferences.

A pooling equilibrium describes a situation where the workers cannot at-
tach expectations about which, if any, among the available physicians are
relaxed and which are strict. Instead, the workers entertain expectations
about treatment solely based on the physician population shares. The share
of relaxed physicians corresponds to the probability that the worker will be
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offered a sickness certificate without examination, whereas the share of strict
physicians is associated with absence certification conditioned on an exami-
nation. Thus, the worker types receive identical treatments in expectation.
The certification process is illustrated further in Appendix C.

The distinguishing factor between a separating and a pooling equilibrium
is the amount of information, which renders the dissemination of information
and the time aspect an interesting issue.

Pooling equilibria

The proportion of type l in the worker population is 0 < λ < 1. Let β
represent the proportion of type R physicians in the physician population.

A pooling equilibrium is characterized by the individual worker expecting
to encounter a type R physician with probability β and a type S physician
with probability 1−β. With the same probability weights he will get routine
and justified absence certification, respectively.

For pooling equilibria regarding the scenario where both physician types
are available, i.e. 0 < β < 1, it is the case that the worker types are randomly
allocated between two different certification treatments. This means that a
type l worker may end up consulting a diligent physician who offers a sickness
certificate with probability Π(1). Correspondingly, a type m worker may end
up at the office of a relaxed physician, who certifies absence indiscriminately.
In such a case, and contrary to a type l worker, a type m worker will decline
the offer and resume work.

In the scenario of a single physician type, where either β = 0 or β = 1,
the workers expect all physicians to behave identically. If β = 0, the optimal
strategy for both worker types is to accept the certificate if the physician’s
examination proves they are eligible for insurance remuneration. In the op-
posite situation, the workers themselves practically determine whether or not
absence is to be certified. Type l gets a sickness certificate automatically by
visiting a physician, while type m has no hope of a consultation resulting in
more information about his working ability. Consequently, he declines the
offer, which in effect means that he does not visit a physician but continues
to work. Thus, whether or not the individual is put on the sick list differs for
the worker types, even though the actual certification treatment is identical.

Separating equilibria

The existence of separating equilibria is necessarily associated with multiple
types, i.e. 0 < β < 1. If it is possible to attach expectations about type
to the physicians, the workers can get an idea about what treatment awaits
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them behind each office door. They believe that some specific physicians
have lax sick-listing routines and some verify working ability. By consulting
the former it is certain that the worker is sick-listed without further ado. By
visiting the latter, the worker is sure to receive information about his working
ability before a sickness certificate is issued. It is thereby possible to achieve
a match between patients and physicians.

Type l workers visit relaxed physicians and accept the certificates offered.
Type m workers also decide on consultations at, what they expect to be,
strict physicians’ offices and are sick-listed if is recommended. The separate
treatments result in type l virtually engaging in self-certification, while the
working/non-working status of type m is determined exogenously.

We hypothesize that there are variations in the social acceptance of claim-
ing sickness benefits, which in its turn implies that underlying social norms
distinguish one worker type from the other. The interaction between dif-
ferent types of physicians and workers could play a part in explaining the
geographical variations in sickness absence observed for Sweden. Dutrieux
& Sjöholm (2003) find that regions characterized by weak labour markets
tend to have high levels of sickness absence. Similarly, Johansson & Palme
(2002) find that the local unemployment rate is positively correlated with
work absence, which goes counter to most empirical studies that use the
unemployment rate at country level (Henreksson & Persson, 2004; Arai &
Skogman Thoursie, 2001; Askildsen et al. 2002). According to Hesselius’
(2006) interpretation it is likely that there is a connection between the local
unemployment rate and local social norms. Observations that support Hes-
selius’ line of reasoning are made by ethnologists Frykman & Hansen (2005)
who study two Swedish municipalities, one characterized by a high sickness
absence rate and the other by a low rate, and find different local cultures with
regard to sick-listing. In addition, Arrelöv et al. (2005) find that physicians’
certification practices vary geographically, which could be explained by lo-
cal absence cultures. A similar pattern is observed for physicians in Norway
(National Insurance Organization, 2006).

Capacity restrictions The scenario of separate treatments is built upon
the assumption that there is a complete match between workers and physi-
cians. However, there may be capacity restrictions in terms of the number of
patients per physician type. Take for example a situation where there is one
physician of each type and the two physicians are able to receive five patients
each, while there are six workers of type l who are allocated to the physicians
on a “first come, first serve”-basis. Then, we are talking of a semi-separating
equilibrium.
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3.3.2 Absenteeism and presenteeism

In our model, the occurrence of incorrect absence certification is the result
of the interaction between workers and physicians. The individuals “tagged”
(see Akerlof, 1978) as eligible for sickness benefits may have working ability
unaffected by illness but be disinclined to work. That kind of identification
problem is present in all scenarios, where physicians are “accommodating”
towards unmotivated workers. Assuming that physicians are able to diagnose
ailments, unjustified absence implies excess utilization rather than explicit
malingering.

Imperfect screening may also involve possibly eligible workers refraining
from consultations, which occurs when motivated workers expect routine ab-
sence certification. Thus, for pooling equilibria, it could result in a situation
where eligible individuals are not granted certified sick leave, whereas ineli-
gible individuals are.

Presenteeism, as opposed to absenteeism, is a term that describes the
behaviour of individuals attending work despite having ailments that justify
sickness absence.12 Results from a survey among Swedish employees show
that the financial consequences of not attending work when feeling ill are
essential for the individual’s decision on whether or not to report ill (Eek
& Rikner, 2005). Using data on U.S. employees, Goetzel et al. (2004) find
that the hidden costs of presenteeism, in terms of productivity losses, are
considerable. In addition, across 10 health conditions included in their study,
presenteeism was the largest component of the annual costs per employee
and year. Many firms in the UK offer sick pay exceeding the statutory
minimum level, which Chatterji & Tilley (2002) argue may be explained by
the firms’ efforts to avoid the costs associated with sickness presenteeism (see
also Sk̊atun, 2003).

The effects of presenteeism on individual long-term health are ambiguous
(Ving̊ard et al., 2004; Aronsson et al., 2000; Kivimäki et al., 2005). Like-
wise, empirical studies on the Swedish sickness insurance come to different
results with regard to the health effects from changes in the remuneration
level (Johansson & Palme, 2005; Bäckman, 1998). In contrast, Englund
(1997) maintains that sickness absence, as a medical treatment, could have
negative health effects. For insurances fraught with high costs, such as the
Swedish system, presenteeism is probably not so much of a problem as ab-
senteeism. Nevertheless, the effects on productivity and individual health of
presenteeism should not be considered as insignificant a priori.

12We disregard the possibility that workers contract with physicians to examine their
working abilities, creating a private market for absence certification.
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3.4 Policy instruments

Imperfect screening is attributed to the physician’s behaviour. However, to
influence the utilization of sickness insurance the insurer may employ various
policy instruments. There is a balance to strike between granting sickness
benefit in too many cases on the one hand, and risking an exclusion of eligible
individuals on the other.

A number of policy instruments may be used in the context of sickness
insurance, but not all of them can be analysed in our model, e.g. the period
of self-certification or the number of qualifying days. Another alternative, to
shift the insurance to the employer, is discussed in chapter 4.

We choose to discuss three relevant policy instruments. Firstly, the in-
surer can make changes to the insurance policy, in terms of the remuneration
level. Besides affecting the worker’s economic incentives to apply for sick
leave, there is also the possibility of influencing the interaction between pa-
tient and physician. We identify a potential trade-off between, on the one
hand, the physician acquiring greater knowledge about his patient and, on the
other, his developing sentiments of loyalty towards his patient (Mikaelsson
et al., 2003). There is evidence showing that a personal relationship be-
tween patient and physician increases the probability of the patient receiving
a sickness certificate (Wahlström & Alexanderson, 2004). Taking that into
consideration, we analyse the effects of the insurer appointing the patient to
a physician, instead of letting the patient choose freely.

Insurance systems with low and stable sickness absence rates, such as
the systems in Finland and Germany, tend to emphasize control mechanisms
(Nyman et al., 2002; Bergendorff & Larheden, 2003). Together with the
allegation that the monitoring practices of the Swedish insurance adminis-
tration are weak, the observation motivates our third choice of instrument
(Bergendorff & Larheden, 2003). By means of a second opinion by a ran-
domly appointed physician, the prevalence of incorrect absence certification
is attenuated.13

3.4.1 Optimal insurance

Before discussing the effects of a remuneration change on the extent of in-
surance utilization, we analyse the optimal insurance policy, taking into con-
sideration that the population share of type l individuals depends directly
on the underlying distribution of preferences for labour and indirectly on the

13Söderberg & Alexanderson (2004) remark that the monitoring practices of the social
insurance officers are little explored.
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prospect (y1, y2) generated by the insurance policy.14

We exemplify with the scenario of separating equilibria. The insurer
maximizes the welfare function

max
y1,y2

W (y1, y2) = λ(y1, y2)
(
(1 − P )ul(y1, H)+

P ((1 − Π(1))ul(y2, H) + Π(1)ul(y2, L))
)
+

(1 − λ(y1, y2))
(
(1 − P )um(y1, H)+

P ((1 − Π(1))um(y1, H) + Π(1)um(y2, L))
)

(3.10)

subject to the budget constraint which can be expressed as

y1 +
P (λ(1 − Π(1)) + Π(1))

1 − P (λ(1 − Π(1)) + Π(1)
y2 = 1.15 (3.11)

The expression above defines net labour income as an implicit function of the
population share of type l individuals and the benefit, y1 = η(λ(y1, y2), y2).
Differentiating y1 with respect to y2 produces

dy1

dy2

(
1 +

P (1 − Π(1))

[1 − P (λ(1 − Π(1)) + Π(1))]2
∂λ

∂y1

y2

)
+

P (1 − Π(1))

[1 − P (λ(1 − Π(1)) + Π(1))]2
∂λ

∂y2

y2 +
P (λ(1 − Π(1)) + Π(1))

1 − P (λ(1 − Π(1)) + Π(1)
= 0.

(3.12)

The factor multiplied with dy1/dy2

Δ = 1 +
P (1 − Π(1))

[1 − P (λ (1 − Π(1)) + Π(1))]2
∂λ

∂y1

y2 (3.13)

is less than one since we assume that λ depends negatively on y1 but is
positive, unless a raise in y1 is self-financing, which we assume is not the
case. Hence,

dy1

dy2

= − 1

Δ

(
P (1 − Π(1))

[1 − P (λ(1 − Π(1)) + Π(1))]2
∂λ

∂y2

y2+

P (λ(1 − Π(1)) + Π(1))

1 − P (λ(1 − Π(1)) + Π(1)

)
< 0. (3.14)

14See Appendix A.
15In Appendix B we sketch the welfare function according to an additive specification,

where the direct welfare effects of y1 and y2 operate only through the average utilities.
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Comparing (3.14) with the case where λ is fixed,

dy1

dy2

= − P (λ (1 − Π(1)) + Π(1))

1 − P (λ (1 − Π(1)) + Π(1))
< 0, (3.15)

we draw the conclusion that the endogeneity of λ increases the magnitude of
dy1/dy2, through the first term and the factor 1/Δ.

The first-order condition is

∂W (y1, y2)

∂y2

=

(
∂λ

∂y2

+
∂λ

∂y1

dy1

dy2

) (
(1 − P )ul(y1, H) + PUl(y2, Π(1))−

((1 − P )um(y1, H) + PUm(y1, y2, Π(1)))
)
+

λ
(
(1 − P )u′

l(y1, H)
dy1

dy2

+ P ((1 − Π(1))u′
l(y2, H) + Π(1)u′

l(y2, L))
)
+

(1 − λ)
(
(1 − P )u′

m(y1, H)
dy1

dy2

+

P ((1 − Π(1)u′
m(y1, H)

dy1

dy2

+ Π(1)u′
m(y2, L))

)
= 0. (3.16)

The first term in (3.16), referring to the movement between types, is zero
in equilibrium. The marginal change in λ has no effect, since the marginal
worker switching types is indifferent to “type memberships”. As can be ob-
served in the following condition, the optimal benefit level is pushed down-
wards, due to the endogeneity of λ,

(
λ(1 − P )u′

l(y1, H)+

(1 − λ)((1 − P )u′
m(y1, H) + P (1 − Π(1))u′

m(y1, H))
)
(−dy1

dy2

) =

λP
(
(1 − Π(1))u′

l(y2, H) + Π(1)u′
l(y2, L))

)
+

(1 − λ)PΠ(1)u′
m(y2, L)). (3.17)

3.4.2 Changes in remuneration

The insurer’s need to control the (over-)utilization of the insurance is con-
nected to the proportion of type l workers and to the presence of accommo-
dating physicians. One way to limit the use of the insurance is to make it
less attractive not to work. A decrease in the remuneration, from y2 to ŷ2,
affects those individuals whose dislike for labour make them prefer leisure to
work under the original insurance policy in either of two ways, lowering their
income or making them switch from type l to type m. That is, the share of
type l workers in the population decreases from λ to λ̂, as the group size is
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endogenous to income levels in the working and the non-working states. This
leads to a smaller premium and consequently an increase in the worker’s net
labour income to ŷ1 from y1.

Decreased over-utilization

Continuing with the example of separate treatments, we again have the bud-
get constraint,

P ŷ2 + (1 − λ̂)PΠ(1)ŷ2 ≤
[
(1 − P ) + (1 − λ̂)P (1 − Π(1))

]
(1 − ŷ1). (3.18)

The remuneration decrease leads to a larger share of type m workers, 1 −
λ̂, that consults the physicians with strict routines and receives a sickness
certificate with probability PΠ(1). With probability P (1 − Π(1)) type m
continues working, earning ŷ1. The smaller share of type l workers seek help
from relaxed physicians, who certify absence conditioned on their patients
being ill.

In terms of behaviour, increasing the co-insurance rate affects those indi-
viduals that switch from type l to type m. However, compared to other con-
sequences of the policy change, the direct welfare effect of marginal changes
in λ is small. With a larger share of motivated workers, the likelihood of
eligible certificate holders increases and the share of non-working individuals
decreases, due to the decreasing number of type l individuals, who receive
routine absence certification.

Individuals already of type m or remaining type l are not influenced
behaviorally. However, non-working and working individuals are affected by
the benefit decrease in terms of consumption possibilities but the effect goes
in different directions for the two groups. Considering that ŷ1 > y1, working
pays off to a greater extent, while the absentees have to make do with less
than before, as ŷ2 < y2.

From the insurer’s perspective, the improved possibilities of justified ab-
sence certification are a positive effect of increasing the co-insurance rate.
Considering that the utility of working is non-decreasing in the ability to
work, the transfer of individuals with a high working capacity from the sick
list is another welfare improvement. However, it comes at the cost of making
the insurance coverage less generous for the population of risk-averse workers.

Increased under-utilization

In scenarios where workers are not separated treatment-wise, the benefit
decrease leads to an increased under-utilization. For example, in the case
where only physicians with lax routines are available, a consultation does
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not lead to ability verification, a fact that prompts the larger share of type
m individuals to refrain from a physician’s visit. In the budget constraint,

λ̂P ŷ2 ≤
[
(1 − P ) + (1 − λ̂)P

]
(1 − ŷ1), (3.19)

we observe that more individuals work in spite of a possible future ability
reduction, as (1 − λ̂)P > (1 − λ)P . Simultaneously, the share of individuals
with well-founded absence certification decreases, as absentees constitute a
smaller group of the worker population, λ̂P < λP .

An increase in the co-insurance rate influences the utilization in different
directions across scenarios. Its introduction is based on how the insurer
weighs the extent and costs of presenteeism against those of absenteeism.16

3.4.3 Patient allocation

The insurer could also consider introducing an allocation mechanism. The
mechanism allocates the workers to the available physicians in a completely
random fashion. We base our discussion on the assumption that the situation
prior to the introduction of the instrument is characterized by type-specific
treatment of the workers. Hence, by using the allocation instrument sepa-
rating equilibria are ruled out.

First we consider the outcome of the unregulated certification process.
Workers of type l are sick-listed by relaxed physicians conditional on sickness
but regardless of working ability, while absence for type m individuals is
certified only if strict physicians observe a negative effect on future ability.
The random allocation causes workers to expect a physician of type R with
probability 0 < β < 1. Hence, some type l (type m) individuals end up at
the office of a strict physician and some at the office of a physician with lax
sick-listing routines. The policy instrument brings about a negative change
for those type m individuals, who choose to work because they do not get
any information about their working capacities from the physicians. The
situation also changes for the worse for those type l individuals who are
subjected to ability examination and miss out on sick-listing due to having
unaffected working abilities (c.f. (4.5) and (4.7)). As can be seen from the

16A “non-deterrent” insurance, where the insurer tolerates some degree of moral hazard,
is also considered by Lindbeck & Persson (2006) and Lantto (1991).
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social welfare function,

W = λ
[
(1 − P )ul(y1, H)+

P
(
βUl(y2, Π(1) + (1 − β)Ul(y1, y2, Π(1))

)]
+

(1 − λ)
[
(1 − P )um(y1, H)+

P
(
βUm(y1, Π(1) + (1 − β)Um(y1, y2, Π(1))

)]
(3.20)

type l workers cannot expect routine absence certification conditional on
sickness anymore, since it is also dependent on meeting relaxed physicians,
which occurs with probability β < 1. Correspondingly, the probability of
ability verification for type m workers is now (1 − β) < 1.

More type l individuals and more type m individuals are denied and de-
cline routine absence certification, respectively. Consequently, for a given
insurance policy, the introduction of the instrument is associated with an
expected increase in production and a corresponding decrease in benefit ex-
penditures, as the share of absentees decreases. Then, the insurer can fix
y2 and increase the net labour income y1. Besides leading to a larger share
of type m individuals, the premium decrease benefits the increased number
of working individuals without deteriorating the financial circumstances of
the absentees. As noted earlier, the welfare effect of the movement between
the two groups is small, whereas increased consumption possibilities have
positive but in magnitude unknown welfare implications. Alternatively, the
insurer could make the system more generous.

Another effect of the random allocation of patients to physicians is the
“mismatch” between patients and physicians. The fact that some type l and
type m workers receive treatments that are better suited for the other type
implies a cost in terms of welfare. In addition, the mismatch has implica-
tions for the relationship between ability and labour status. By making type
l consult physicians with strict certification practices, the insurer is able to
separate justified from unjustified sickness absence to some extent. Simulta-
neously, the allocation of motivated workers to physicians with lax routines
implies an exclusion of individuals with possibly low working ability from the
sick list.

3.4.4 Second opinion

Another way to control the utilization of sickness insurance is to randomly
appoint a physician to have a second look at the worker’s case before granting
sickness benefits. As physicians do not deny eligible workers absence certi-
fication, a second opinion alleviates the problem of type 2 errors. Another
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motive for using the control mechanism may also be identified, that of giving
the worker information about his ability.17

Introducing a system of second-opinion influences scenarios where both
physician types are available for absence certification. Taking the case of
separating equilibria as an example, another physician’s “inspection” may
alter the outcome of the first consultation. A worker of type l who is granted
sick leave in the first stage by a physician with lax routines, may meet a strict
physician in the second stage. Thus, there is a probability (1 − β)(1 − Π)
that the worker is not granted sick leave. For the worker of type m, neither
the second assessment of a strict nor that of a relaxed physician changes the
behaviour of the worker, since ability is verified in the first stage. Thus, the
requirement of a second opinion leads to a reduced frequency of incorrect
absence certification without increasing the prevalence of presenteeism.

As the effort of the physician is unobservable for all but the treated pa-
tient, his behaviour is monitored indirectly by means of the second opinion.
In addition, the physician who certifies absence in the first stage but is found
to be incorrect in the second stage could receive a sanction in order to pre-
vent routine absence certification. If a high working ability is observed by
the physician giving the second opinion, the certificate is null and void, the
compensation is withdrawn and the physician receives a punitive sanction
Ω > 0. If a low ability is observed, no changes are made. In other words,
the physician is not punished for expending too little effort if the worker in
question is found to be eligible at the second stage. A physician who fails
to perform the examination runs a risk (1 − β)(1 − Π(1)) that he will be
sanctioned. In effect, only the behaviour of relaxed physicians is influenced
by the policy instrument. The condition for type R physicians to perform
ability examinations is (1 − Π(1))(1 − β)Ω ≥ dR.

When deliberating whether or not to introduce a second-opinion system
combined with sanctions, the insurer takes into account the enforcement cost
when evaluating the welfare effects. We assume that the physician’s salary
is not included in the administrative costs of the sickness insurance. Irre-
spective of the equilibrium played, type l workers are negatively influenced
by the system of second opinion, while type m workers benefit from ability
verification. Furthermore, the monitoring policy leads to a better match be-
tween ability and labour status, which adds to the positive effects in terms of
welfare. Depending on the costs incurred, the decreased extent of unjustified
absence certification could be compatible with a more generous transfer for
a given premium.

In the literature on unemployment insurance there is an increasing in-

17See the discussion in Lantto (1991).
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terest for active screening policies. Despite the uncertainty about the costs,
theoretical and empirical findings cautiously support the introduction of con-
trol mechanisms in order to increase job search effort among the unemployed
(Fredriksson & Holmlund, 2003).18

3.5 Concluding discussion

Empirical studies find that there is a positive relationship between the re-
placement rate and the sickness absence rate (e.g. Johansson & Palme, 2005).
However, they do not recognize that, for all absence periods extending the
self-certification period, a physician’s assessment of the claimant’s working
ability is required. Hence, the findings on individual absence behaviour im-
ply that the physician’s certification practices do not function as a perfect
control mechanism.

The medical expert plays an essential role in sickness insurance, which
so far has received little attention in the economic literature. We model
the absence certification process, taking into consideration that screening
procedures are imperfect. There are two types of physicians who differ in their
efforts to verify whether or not claimants are eligible for sickness benefits. The
physician’s certification practices have implications for the worker’s decision
for or against a sick-listing consultation. The two types of workers deal with
the uncertainty regarding the health-related ability impairment in different
ways. The “less motivated” worker prefers leisure to labour regardless of
his working ability, whereas the “motivated” worker prefers to work if it is
medically confirmed that his ability is high despite illness.

If circumstances allow it, the workers can attach expectations to physi-
cians about their certification practices. Then, if there are physicians who
are restrictive with absence certification as well as physicians who certify
generously, the certification process is associated with separate treatments of
the worker types. Such an interaction between physicians and workers could
be one underlying cause of the persistent geographical pattern of sickness
absence found in Sweden (Dutrieux & Sjöholm, 2003).

With respect to remuneration, the endogeneity of the group size of type l
individuals affects the optimal insurance contract by decreasing the optimal
benefit level. Besides the co-insurance rate, we consider another two relevant
policy measures which the insurer can take in a situation where the sickness

18There are examples of “non-administrative”punitive sanctions with respect to sickness
insurance. In Lantto (1991) a healthy individual who reports sick experiences feelings of
shame if he is detected. Lindbeck & Persson (2006) study the effect of a social norm as a
control mechanism involving sanctions.
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insurance is perceived to be over-utilized. Firstly, a decrease in the insur-
ance remuneration causes the number of unjustified absence certifications to
drop, but involves a less generous insurance coverage. Secondly, introducing
a random allocation of patients to physicians addresses the problem that may
occur when personal relationships are formed between patient and physician.
Starting from a separating equilibrium, the allocation mechanism leads to a
decrease in routine sick-listing of type l. However, justified absence certifica-
tions of type m also decrease. Thirdly, the insurer can appoint physicians to
give second opinions on benefit applications. The outcome is beneficial for
type m workers but is to the detriment of type l workers. It also involves
more administrative costs than the other instruments considered. All three
measures influence the number of sickness absences but involve positive as
well as negative effects for the workers.

Further work is required to analyse physicians’ sick-listing practices and to
evaluate measures to control sickness absence. For the Swedish context, gen-
eral guidelines have been discussed as a way to support certifying physicians
(Alexanderson et al., 2005).19 However, it may also be considered a means to
better monitor their certification practices. Moreover, little is known about
the effects of reimbursement forms on sick-listing behaviour. Gathering data
on sick leave cases (see e.g. Hetzler et al., 2005) appears to be a fruitful
way to increase our knowledge about physician behaviour in the context of
sickness absence certification.

19Such guidelines are now being introduced (National Board of Health and Welfare,
2006b).
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Söderberg E & Alexanderson K, 2003, “Sickness Certification Practices of
Physicians: A Review of the Literature”, Scandinavian Journal of Pub-
lic Health, 31, 460-474.
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Appendix A: The population share of type l
individuals

The population of workers is heterogeneous with respect to the disutility of
labour, μ ≤ 0, which is distributed according to a continuously differentiable
cumulative probability distribution G(μ). For a given insurance policy there
is a cut-off value μ∗, under which we have the individuals of type l. Thus,
λ = G(μ∗).

Let us assume that the direct utility of working is v(y1, α) + μ, while the
direct utility of not working is v(y2, α) for α = L,H. In contrast to type
m, type l prefers sick leave to work when having high working ability. For
a given insurance policy, the values of μ for which workers are of type l are
defined by

v(y1, H) + μ ≤ v(y2, H). (*)

Hence,
λ = G(v(y2, H) − v(y1, H)).

For a given insurance policy λ increases if disutility of labour increases.
For a given distribution of μ, λ tends to increase as the benefit level is raised,
and to decrease as the premium level is reduced. We have that

∂λ

∂y1

= −g(v(y2, L) − v(y1, H))v′(y1, H)

and
∂λ

∂y2

= g(v(y2, L) − v(y1, H))v′(y2, L)).

If (*) is violated, i.e. if the worker is willing to work when his ability
is high, we assume that he receives a strictly positive benefit z from this,
such that (4.7) is satisfied for a given Pi(1). This discontinuity excludes the
possibility of a third type of worker who is not willing to work without an
update about his ability. The addition of a third type to the model would not
provide more insight to the analysis. The background of the benefit z may
be that type m is under the influence of a social norm. Type m individuals
receive social approval when showing motivation to work, even when they
cannot ascertain the effects of bad health on working ability. However, we
disregard the norm-related benefit in the welfare analysis.
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Appendix B: Welfare function

We exemplify with the case where both types are sick-listed on the basis
of a health-related ability impairment, under the assumption that utility is
v(y1, H) + μ if working, and v(y2, L) if not working. The welfare function W
is

W = (1 − P )

∫ μ∗

μmin

(v(y1, H) + μ)g(μ)dμ+

P (1 − Π(1))

∫ μ∗

μmin

(v(y1, H) + μ)g(μ)dμ + PΠ(1)

∫ μ∗

μmin

(v(y2, L))g(μ)dμ+

(1 − P )

∫ μmax

μ∗
(v(y1, H) + μ)g(μ)dμ+

P (1 − Π(1))

∫ μmax

μ∗
(v(y1, H) + μ)g(μ)dμ + PΠ(1)(v(y2, L))g(μ)dμ ⇒

W = λ(1 − P )v(y1, H) + λP (1 − Π(1))v(y1, H)+

λPΠ(1)v(y2, L) + (1 − PΠ)

∫ μ∗

μmin

μg(μ)dμ+

(1 − λ)(1 − P )v(y1, H) + (1 − λ)P (1 − Π(1))v(y1, H)+

(1 − λ)PΠ(1)v(y2, L) + (1 − PΠ)

∫ μmax

μ∗
μg(μ)dμ ⇒

W = (1 − PΠ(1))v(y1, H) + PΠ(1)v(y2, L) + (1 − PΠ)

∫ μmax

μmin

μg(μ)dμ
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Appendix C: Absence certification - interac-
tion between agents with incomplete informa-
tion

The sickness certification process is modelled as a game of incomplete in-
formation. The relationship between the players, i.e. the workers and the
physicians, is characterized by asymmetric information with respect to the
other players’ utility functions and, hence, type. They have beliefs about
what type of worker and what type of physician to encounter in order to
adopt the optimal strategy. Furthermore, the information set arrived at by
playing the equilibrium strategies is reached with positive probability. That
is, the equilibrium beliefs are determined by the equilibrium strategies.

Strategies and expectations

In the context of a consultation, the physician can decide to issue the sickness
certificate without verifying his patient’s working ability or condition the offer
on his observing a low ability. The worker in his turn decides whether or not
to accept an offer of absence certification. He can visit the physician and
accept the certificate, provided that it is offered to him. He may also decline
the offer, whereupon he resumes work. The decision to stay at work is also
possible in the case when the physician is not prepared to certify absence.

The type l worker sticks to the strategy of visiting a physician and ac-
cepting sickness absence certification. Contrarily, the optimal strategy of the
type m worker is contingent on the type of physician he expects to meet, since
he is only interested in consulting a physician if his work ability is examined.

The behaviour of the two physician types, however, is not influenced by
the type of worker. The relaxed type R physicians certify absence without
any examination while strict type S physicians certify absence on the basis
of ability verification.

The expectations of the workers and the physicians are based on the
composition of the physician population and worker population, together
with their equilibrium strategies.

Separate and non-separate treatments

To elucidate the role of the players’ expectations and strategies in equilibrium
we exemplify by describing two cases, one characterized by separate treat-
ments of the workers, the other characterized by non-separate treatments.

We illustrate the process of sickness absence certification in a game with
four players. There are two workers, one of type l and one of type m and two
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physicians, one of type R, called“1”, and one of type S, called“2”. Hence, the
proportion of type l in the worker population is λ = 1/2 and the proportion
of type R in the physician population is β = 1/2.

For a separating equilibrium it is required that the workers hold the belief
that physician 1 certifies absence as a matter of routine while physician 2
controls his patient’s ability first. Then, it is optimal for the type l worker
to visit physician 1 and for the type m worker to consult physician 2. Thus,
given the worker’s equilibrium strategies, the type l (m) worker ends up at the
office of physician 1 (2) with certainty and receive separate treatments. Note
that the physician types have dominant strategies by assumption. In effect,
the belief entertained by a physician about what type of worker/patient he
will meet does not affect his behaviour.

In the case of a pooling equilibrium, the workers receive identical treat-
ments in expectation. Their expectations about treatment are based on the
composition of the physician population. That means that the type l worker
risks correct absence certification performed by the strict physician 2, while
the type m worker risks routine absence certification performed by the relaxed
physician 1. Thus, the workers expect absence certification with probability
β + (1 − β)Π(1), where Π(1) is the probability of low working ability given
bad health.
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Separating Equilibria

Table 1 Absence certification with two physician types: separate treatments.
Belief Strategy

Physician 1 of type S Encounter only type m
worker

Verify working ability,
certify absence if α = L

Physician 2 of type R Encounter only type l
worker

Certify absence without
verifying working ability

Worker type l Physician 1 (2) certifies
absence conditioned on
(without) examination

Visit physician 2 and ac-
cept the certificate

Worker type m Physician 1 (2) certifies
absence conditioned on
(without) examination

Visit physician 1 and ac-
cept the certificate if it is
offered

Pooling Equilibria

Table 2 Absence certification with two physician types: identical treatments.
Belief Strategy

Physician 1 of type S Encounter type l worker
with probability λ

Verify working ability,
certify absence if α = L

Physician 2 of type R Encounter type l worker
with probability λ

Certify absence without
verifying work ability

Worker type l With probability β
physician 1 (2) certifies
absence at request

Visit physician 1 (2) and
accept the certificate if it
is offered

Worker type m With probability β
physician 1 (2) certifies
absence at request

Visit physician 1 (2) and
accept the certificate if it
is offered
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Chapter 4

Occupational Physicians and
General Practitioners -
Implications for Sickness
Absence Certification

4.1 Introduction

An occupational physician’s (OP) relationship with employers and workers is
of special interest in the context of sickness insurance. The OP assesses the
functional impairment of ill workers while being an employee himself, which
may affect his decision to certify absence. In contrast, the firm’s influence
on the sick-listing routines of the general practitioner (GP) is very likely
weaker. The “double loyalty” of the OP adds to his conflicting roles of acting
as gatekeeper and advocating the patient’s interests.

Findings from studies on consumer satisfaction concerning occupational
health services (OHS) suggest that low satisfaction scores for OHS are re-
lated to a conflict of interest between employers and workers (Verbeek et al.,
2001). A Dutch study reports that the independence of the OP is called
into question in circumstances, where the OP is perceived to play the role
of mediator, such as consultations regarding assessment of working ability
(Plomp, 1999). In expectation thereof the workers ”may take a cautious and
calculating approach” to the OP (ibid, p. 187).1

1Draper (2002) describes the problems of U.S. company physicians in striking a balance
between, on one side, loyalty towards workers, which subjects the OP’s position and possi-
bly also employment in the firm to risks, and, on the other, loyalty towards management,
which causes the workers to mistrust the OP.
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Despite the dilemma of conflicting interests, the effect of which on the
OP’s certification practices is ambiguous, the possibilities of the OP to make
qualified ability assessments seem to be better than the GP’s, considering
the former’s closer relation to the place of work.

In spite of the fact that the OP has an influential position in many sickness
insurance systems, the role of the OP, and of physicians in general, in sickness
insurance has received little attention in economic literature.2

In our model of sickness absence certification, we contrast the sick-listing
routines of the OP with those of the GP. The certification practices are char-
acterized by how the physicians balance concern for their patients’ welfare
against the firm’s interests and by the assessment precision. With respect to
the workers, the random event of illness is associated with the risk of a sub-
sequent reduction in working ability. There are two types of workers, whose
motives for sick leave differ. We analyse the interaction between physicians
and workers and its consequences for the utilization of sickness insurance.

4.1.1 Background

Economic incentives in sickness insurance

Sickness insurance compensates for income losses due to health-related ability
impairments. However, empirically, it has been shown that there is a negative
correlation between the costs of being absent, in terms of sickness benefits,
and the utilization of sickness insurance, indicating that economic incentives
matter for the behaviour of insured individuals (Johansson & Palme, 1996,
2002; Henrekson & Persson, 2004; Andrén, 2005; Edgerton et al., 2004).3

Speaking of economic losses in a wider sense, studies also show that sick-
ness absence tends to increase with job security and decrease with the risk
of unemployment (Riphahn, 2004; Lindbeck et al., 2006; Arai & Skogman
Thoursie, 2005; Dyrstad & Ose, 2002; Askildsen et al., 2002). On a theo-
retical basis, there are still few contributions with sickness-insurance models.

2In Germany, OPs are not allowed to certify sickness absence, while their Dutch col-
leagues took on the task of absence certification, formerly a responsibility of insurance
physicians, in 1994 (Weel et al., 1999). According to Whitaker (2001), occupational health
professionals (physicians as well as nurses) in the UK are often asked by employers to verify
whether or not the absence, usually certified by a GP, is justified. In Sweden, all physicians
are authorized to certify absence, but the bulk of certificates is issued by GPs (see e.g.
Söderberg et al., 2002). In contrast, OPs are the main certifying body in Finland, where,
as in the Netherlands, the provision of OHS is mandatory for employers (Bergendorff &
Larheden, 2003).

3Whether or not restrictive reforms have consequences for individual health has not
been established, see Johansson & Palme (2005) and Bäckman (1998).
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Examples are Rikner (2000), Lindbeck & Persson (2006) as well as Llanto
(1991), which we discuss further in relation to our model of sickness absence
certification in chapter 3.

While individual absence behaviour has been explored to some extent,
little work has been done on the certifying physician. The prerequisite of
absence certification by a physician has been found to function as a deterring
mechanism (Henrekson et al., 1992; Johansson & Palme, 2005; Hesselius et
al. 2005). For more information about physicians’ certification practices, we
turn to findings from, i.a., sociomedical research.

Sick-listing behaviour and patient influence

Recently, the Swedish National Board of Health and Welfare (2006) inspected
OHS as well as public and private health clinics, with specific focus on absence
certification. The study found that in all or almost all cases OPs considered
their knowledge about the patient’s working conditions to be sufficient to
assess the working ability of the latter. Only about half of the responding
GPs working at public health clinics considered this to be the case. The
majority of the OPs also maintained that they were the decision-makers in the
matter of sick-listing a patient, while one third of the GPs declared that their
judgements were the determining factor. The position of the OP appears
to imply better access to information that is valuable for the sick-listing
consultation. However, sociomedical research has yet to establish whether
or not OPs certify sickness absence for shorter periods compared to GPs
(Arrelöv et al., 2001; Tellnes et al., 1990). Nor is it clarified whether or
not OPs deny sick-listing requests from patients to a larger extent than GPs
(Arrelöv, 2006).

Besides informational restrictions, ethical concerns contribute to the pa-
tient’s influence on the outcome of the consultation.4 For example, findings
from a study on the Swiss disability insurance, where benefits are related to
specific threshold values of disability, support the hypothesis that physicians
take the financial consequences of the claimant into account when assessing
working capacity (Cassis et al., 1996). The physician’s advocating the pa-
tient’s interests appears to extend beyond purely medical issues. Moreover,
it is reported that physicians have apprehensions about the possible dam-
age to the physician-patient relationship when they advise against sick leave
(Alexanderson et al., 2005; Hussey et al., 2004; Mayhew & Nordlund, 1988).
Studies find that the patient’s attitude towards sick-listing as well as taking
the initiative to discuss sick leave are two factors with considerable leverage

4Trust is considered an important element of the relationship between physician and
patient, see Arrow (1963).
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over absence certification, even in cases where physicians would not recom-
mend sick leave (Englund et al., 2000; Englund & Svärdsudd, 2000; Larsen et
al., 1994). Surveys show that there are individuals who are intent on leaving
the physician’s office with a sickness certificate. On the other hand, there
are also accounts of patients who are reluctant to take sick leave (Alexan-
derson et al., 2005; Arrelöv, 2006). Thus, to the extent that the physician
accommodates the interests of the patient, the latter influences the outcome
of the consultation. Adjusting sick-listing behaviour to avoid conflicts of loy-
alty bears resemblance to findings on the physician’s prescribing behaviour,
which tends to meet the (perceived) expectations of the patients (Cockburn
& Pit, 1997; Stevenson et al., 1999). However, the findings of physicians’
“flexible” certification practices are not unchallenged (see Campbell & Og-
den, 2006; Claussen, 1998).

Implications for the model

We focus on short-term absence certification, which allows us to make a rough
distinction between the workers and the firm on the basis of their attitudes for
or against sick leave. We assume that the workers are interested in getting
sick leave, although for different reasons. The firm is opposed to sickness
absence, as it is costly, administratively and production-wise. However, long-
term absence may be considered and handled differently by the firm, which
we will discuss later.

Thus, having two clients with conflicting interests may influence the be-
haviour of the OP. We argue that the independence of the OP is put to the
test in cases where the outcome of the sick-listing consultation is a matter of
judgement. However, the position of the OP, with access to first-hand infor-
mation about his patient’s work-place, is conducive to a correct assessment
of the patient’s ability to work. The consequences of these observations on
the OP’s certification practice in terms of restrictive or generous sick-listing,
depends on how the OP relates the patient’s interest to the firm’s interest.

We think of the GP as a salaried employee at a public health clinic.
The GP’s income is not directly connected to the outcome in sick-listing
consultations, nor indirectly, since the costs of sick-listing per se are not
borne by a public health care organization. Thus, the only party considered
by the GP when certifying absence is the patient. However, the GP has a
disadvantage compared to the OP, in that he knows less about the patient’s
place of work and work tasks. This affects his capacity to assess working
ability perfectly.

Hence, the outcome of a sick-listing consultation may differ, depending
on whether OPs or GPs are available. It also depends on the preferences of
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the workers, who differ in their interests in sick leave. There are workers who
consider sick leave a viable option if it is medically recommended, and there
are workers to whom justified absence certification, i.e. absence certification
based on health-related ability impairment, is of no importance for their
interest in getting sick-listed.

4.1.2 Outline

We start by discussing the worker’s preferences, before discussing the em-
ployer’s attitude towards sickness absence. Next, we describe the situation
of the OP, which is followed by an account of the GP. Thereafter, the out-
come of absence certification is analyzed for the OP and the GP, separately
as well as jointly. A discussion about the consequences of the OP’s and the
GP’s involvement in absence certification concludes the paper.

4.2 The model

We consider short-term sickness absence in a single-period model of absence
certification. We assume that workers face uncertainty with regard to health-
related ability reduction. Some workers are interested in sick leave regardless
of the extent to which bad health will affect working ability, whereas some
workers only want to be sick-listed in case working ability will be reduced. To
get certified sickness absence, an OP or a GP is supposed to verify that the
worker’s health state affects his ability negatively. Based on better knowledge
of the work-place, the OP observes his patient’s ability perfectly, while the
GP does not. In general, physicians are concerned with the patient’s welfare,
which implies patient-adjustable certification practices. However, assuming
that the firm is reluctant to allow sickness absence for its workers, the in-
centives generated by the firm may induce the OP to take up a restrictive
attitude towards absence certification.

4.2.1 The worker’s preferences

We got acquainted with the workers in chapter 3, to which we refer the reader
for full details of the model with respect to the workers.

We assume that a healthy worker may fall ill, which could lead to a
reduction in his ability to work. The influence on his working ability cannot
be ascertained by the worker. That is, in case the worker contracts an illness
or suffers an injury, the effect on his ability to work cannot be observed by
himself. Hence, we are interested in the cases where ailments, e.g. backache
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or a racking cough, do not render the individual unable to work, at least
not in the short run. However, with respect to future working ability, there
may be cause for sick leave. Correspondingly, we assume that the event
of an ability impairment has future, but not immediate, consequences for
individual productivity. This implies that the worker cannot infer from his
productivity whether or not he is in fact eligible for sick leave.

On a more technical level, we assume that the worker’s health is either
good or bad, σ ∈ {0, 1}. His health status is related to his ability to work,
which is low or high, α ∈ {L,H}. A healthy worker is aware of the fact that
his work ability is high, but if he falls ill he only knows that it increases the
probability of an ability reduction, Π. Consequently, Π is conditioned by the
health state of the worker. If the worker is well, Π(σ = 0) = 0 and if he is
ill, 0 < Π(σ = 1) < 1.

Working is a full-time activity and we normalize the remaining time for
leisure to zero. In the working state, the individual consumes the labour
income y1, net of the insurance premium. If the individual is not working,
he is sick-listed and enjoys full-time leisure. Then he receives compensation
y2. The relationship between the income levels in the working state and the
non-working state is y1 ≥ y2 ≥ 0. In addition, we assume that the insurance
policy is fixed.

The individual’s utility depends on his income, working ability and whether
or not he works. However, the utility function takes the form u(y, α), where
y ∈ {y1, y2}, since labour activity, generating disutility, is suppressed in the
notation. Utility is strictly increasing and concave in income while an in-
crease in working ability, from a low to a high level, has a positive effect on
the willingness to work.

The worker population is heterogeneous with respect to preferences for
labour. For the prospect (y1, y2), there is a share 0 < λ < 1 of workers
who would rather stay at home than work. They are the “less motivated”
workers, called type l. The rest of the population considers working to be a
more attractive option and is the “motivated” type m. How an individual’s
disutility of labour relates to the insurance policy, and hence which type
a worker belongs to, is not observable. Consequently, productivity is not
type-specific.

We assume that type l prefers leisure to work, irrespective of his working
ability,

ul(y2, α) ≥ ul(y1, α), α ∈ {L,H}. (4.1)

In contrast, type m prefers working if his ability is high,

um(y2, L) ≥ um(y1, L), um(y1, H) ≥ um(y2, H). (4.2)
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On account of the uncertainty about ability, given bad health, the ex-
pected utility U of the worker is

Uθ(y, Π(1)) = (1 − Π(1))uθ(y,H) + Π(1)uθ(y, L), θ = l,m. (4.3)

He benefits from income y ∈ {y1, y2}, depending on whether or not he works.
Assuming that the worker expects to find out if his ability will be reduced or
not, we have that

Uθ(y1, y2, Π(1)) = (1 − Π(1))uθ(y1, H) + Π(1)uθ(y2, L), θ = l,m. (4.4)

Then, he earns net labour income y1 if his ability is high and receives sickness
benefit y2 if his ability is low.

It follows from (4.1) that type l does not find the uncertainty about his
working capacity problematic. First and foremost, type l wants to avoid
working whether ability is high or not,

Ul(y2, Π(1)) ≥ Ul(y1, y2, Π(1) ≥ Ul(y1, Π(1)). (4.5)

Type m, on the other hand, prefers to know whether or not the bout
of illness causes an ability reduction, see (4.2). Hence, the expected utility
of knowing his ability is at least as great as the expected utility without
knowing,

Um(y1, y2, Π(1)) ≥ Um(y, Π(1)), y ∈ {y1, y2}. (4.6)

If type m fails to get information about his ability, we assume that he prefers
to work instead of taking sick leave. The assumption implies that Π(1) is
sufficiently small to make

Um(y1, Π(1)) ≥ Um(y2, Π(1)). (4.7)

We assume that the worker’s claim for compensation is conditional on a
physician issuing a so-called sickness certificate, stating that working ability is
reduced due to sickness. The physician is able to observe the patient’s ability
to work. As mentioned in chapter 3, the worker can infer if the effect of bad
health on ability is evaluated or not, based on the physician’s behaviour, e.g.
the types and number of questions asked.

4.2.2 Sickness absence and the firm

We assume that the firm is opposed to sick leave, at least in the short run.
An important reason for the firm’s attitude is that the worker taking sick
leave may be an indication of his health state not being compatible with his
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work assignments. If that is the case, sick leave will probably not improve
the match noticeably, meaning that sickness absence now does not affect the
occurrence of sickness absence later.

Furthermore, sickness absence involves administrative costs, such as the
cost of finding a replacement for the absent worker and, more importantly,
a loss in production. Having to pay sick pay to absent workers adds to
the costs, of course. As noted earlier, the types of ailments we deal with
here do not render the individual incapable of working. Furthermore, an ill
worker is still a productive worker. Therefore, there is cause for the firm to
keep the employee at work, whether or not sickness absence is justified. The
“solution” of the firm is a restrictive approach, keeping workers with possible
ability impairments at work.

From a long-term perspective, the firm’s attitude towards sickness absence
may have other consequences. Despite incurring costs, the firm can use the
sickness insurance as a means to transfer unproductive workers from the
pay-roll into another insurance system.5

4.2.3 The physician’s certification practice

What influences the physician’s decision to put his patient on the sick list?
First of all, the health state of the latter. Being an expert, the physician
observes his patient’s health state effortlessly. If the patient is well, i.e. if
σ = 0, the physician refuses to issue a certificate. Absence certification is
only considered if the patient suffers from some kind of medical ailment, i.e.
if σ = 1. Thus, with regard to the health state, the physician abides by
the insurance rules, which stipulate that compensation is paid in case the
worker suffers a loss of income due to a health-related reduction in working
ability. The physician is also able to form an opinion about the connection
between his patient’s health state and working capacity without effort costs.
However, he may certify absence without taking his assessment into account.

Altruism and incentives

A fundamental guiding principle of the medical profession is to act in the
best interest of the patient. In our case the physician’s concern for the pa-
tient is manifested in his certification practices. The physician cares for the

5A longer sick-pay period may induce more effort to reintegrate long-term absentees.
However, just as in the case of the consequences for e.g. recruitment policies, employ-
ment conditions and the work environment, evidence is scarce and uncertain (de Jong &
Lindeboom, 2004; Johansson, 2004; Høgelund & Veerman, 2000; Geurts et al, 2000).
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welfare of his patients in a general sense, implying that he takes the prefer-
ences of the patient into account when deciding whether to certify absence
based on future ability impairment or not.6 This kind of non-paternalistic,
altruistic behaviour, depends on the physician knowing the type of patient he
treats. The model implies that the workers are willing to reveal their prefer-
ences to altruistic physicians. The internalization of the patient’s preferences
motivates routine sick-listing, i.e. sick-listing which is not based on ability
impairment, of the type l worker and an evaluation of the type m worker’s
ability before issuing a sickness certificate. Thus, the physician treats his pa-
tients differently depending on type, despite observing individual ability. The
preferences of the patient carry greater weight than the professional opinion
of the physician.

In models of physician-induced demand, supplying health care that di-
verges from the optimal level is associated with disutility for the physician.
Thus, the ethical considerations work as a counterbalance to his self-interest
(McGuire, 2000). For the altruistic physician in our model, however, self-
interest is not necessarily opposed to his concern for his patient.

We consider two employment forms for the physicians. They may be
employed in the public sector, as a GP, or in the private sector, as an OP.
Whereas the GP’s attitude towards sick-listing remains altruistic, the posi-
tion of the OP, as a firm employee, may have consequences for his behaviour.7

Assuming that the OP adopts a restrictive certification practice, in line with
the interests of the firm, there is cause for the worker to conceal his type
from the OP. A disclosure implies a risk that the firm will be informed about
the worker’s preferences, which in turn could put his job at risk.

Assessment precision

The probability that the physician will deem the patient unable to work
depends on the patient’s health state as well as the precision, p, of the as-
sessment, A(σ, p). The precision parameter takes the values zero and one,
p ∈ {0, 1}. The higher the value, the more accurate the assessment.

6Our model reflects, to some extent, the interdependency of patients’ and physicians’
utility functions and also illustrates that the agency relationship between patient and
physician may concern objectives other than health maximization (Evans, 1984; Ryan,
1994, Mooney & Ryan, 1993).

7It is not inconceivable that the choice of career depends on some underlying differ-
ences between physicians, which e.g. Sørensen & Grytten (2003) find for salaried GP and
contract physicians, primarily reimbursed on a fee-for-service basis. However, it is well
known that physicians respond to economic incentives, which could also be expected to
apply in our case.
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We assume that the OP observes working ability perfectly. This is a result
of the OP’s better knowledge of his patient’s place of work. In contrast, the
GP ’s lack of first-hand information affects the accuracy of his judgement.
Thus, we assume that OP’s assessments are characterized by high precision,
and that GP’s assessments are of low precision. The working ability of a
healthy patient is accurately assessed by the GP and OP alike, but their
assessments diverge for a sick patient. The OP correctly identifies cases
where illness leads to future ability impairment, A(1, 1) = Π(1). The GP, on
the other hand, is disposed to certify absence in cases where it is not justified,
i.e. A(1, 0) > Π(1).

The OP

The OP is expected to act in the best interest of the patient, but is simultane-
ously under the influence of the firm through his employment contract. Thus,
the OP has two clients with different interests concerning sickness absence.
The “double loyalty” of the OP may vary, which we recognize by assuming
that the OP adjusts his certification practices to either the patient’s inter-
ests, i.e. the OP is altruistic, or the interests of the firm. The latter we call
“firm-loyal”.8

We assume that the OPs are paid salaries. Our choice of reimbursement
form depends primarily on the fact that an analysis of the optimal payment
contract is not our main priority. Instead we consider more “subtle” means
of the firm to induce a certain behaviour. Variation among OPs is generated
by different degrees of susceptibility to economic incentives created by the
firm. One instrument that may be used to affect the behaviour of the OP is
the possibility of allocating fewer resources to OHS. Ultimately, the firm may
refrain from renewing the contract with the external OHS or, with regard to
in-house OHS, may choose to wind up the organization.9

An altruistic OP considers the patient’s preferences when deciding whether
or not to issue a sickness certificate. In contrast, an OP who is loyal to the
firm does not take them into account. He refrains from absence certification
in all cases, without considering the type of patient or the outcome of the

8Indeed, Weel et al. (1999) report from the public debate in the Netherlands, that OPs
are both accused of having too permissive certification practices and of forcing employees
back to work too soon.

9It is possible that the organizational form matters for the services provided. In a study
of Dutch OHS, mainly based on interviews with the CEOs, de Valk et al. (2006) find that
in-house OHS mostly offer proactive measures, while external OHS are oriented towards
reactive measures, primarily sickness absence consultations. Furthermore, in-house OHS
tend to view the employees as their customers. In contrast, a majority of the external
OHS consider the employers their main clients.
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ability assessment. Again, the behaviour of the OPs is explained by the re-
lationship between altruism and economic incentives, but also by the kinds
of ailments the workers suffer from. In cases where the worker’s health state
definitely motivates sick-listing, though not considered here, neither “type”
of OP hesitates to certify absence.

In line with our earlier discussion of the employer’s attitude towards sick-
ness absence, we expect a more generous certification practice from the OP,
with respect to long-term absentees, in order to transfer the costly worker
into another insurance system. Indeed, when examining the insurance files
of certified absentees in a Swedish province and concentrating on absence
periods extending over more than 60 days, Melén et al. (2005) find that OP-
patients are much more likely to be granted disability benefits and are less
likely to return to work compared to patients sick-listed by other physician
categories, despite a greater probability of receiving rehabilitation.10

Whether the OP is altruistic or firm-loyal is not observable, but his be-
haviour is. However, it may take long before there is any information for the
firm on which to base his decision to fire or rehire the physician. It depends
on the composition and general health status of the workforce.

OP’s utility The altruistic OP’s certification practice is completely deter-
mined by the patient’s preferences, whereas the firm-loyal OP ignores them.
Hence, given Π(1), the utility-maximizing OP decides whether or not to
certify absence, and whether or not consider the patient’s ability when cer-
tifying, taking into account the salary and, if being altruistic, the patient’s
preferences.

The GP

We assume that the GP is salaried and has public employment. In view of the
fact that sickness absence among workers has no direct financial consequence
for the public health care organization, we assume that it does not actively
influence the GP’s altruistic sick-listing behaviour. However, compared to the
OP, the GP has less insight into his patient’s place of work, which implies an
imprecise ability assessment. Facing uncertainty regarding his sick patient’s
working ability, the GP certifies absence to be on the safe side. That is, he
tends to sick-list individuals retaining high working abilities despite illness.

The GP’s assessment precision is associated with a probability a of judg-
ing sick, but high-ability patients to be eligible for benefits. Hence, the

10There may be other underlying factors behind these findings, such as the kind of the
diagnoses and the severity of the ailments that OPs primarily encounter, see Hetzler (2005)
and Andrén (2007).
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probability of the GP identifying a low working ability is

A(1, 0) = Π(1) + (1 − Π(1))a, (4.8)

where 0 < a < 1. From the expression it is clear that Π(1) < A(1, 0) < 1.
In other words, the GP’s screening is characterized by type 2 error, whereas
type 1 error is successfully avoided.

GP’s utility Like the altruistic OP, the GP bases his certification prac-
tice on the patient’s preferences. Thus, provided that A(1, 0), the utility-
maximizing GP considers the patient’s ability when certifying absence de-
pending on preferences of the latter.

Information and (mis)representation

The worker receives correct information about diagnosis from both the GP
and OP. Moreover, information about ability is withheld by neither the al-
truistic OP nor the GP, although the assessments of the latter are imprecise.
In contrast, the firm-loyal OP declares all ill workers to have intact abilities,
without taking his assessment into account. In the first case, as far as type l
workers are considered, you could say that physicians and workers misrepre-
sent information to the firm and the insurer. The latter do not know whether
or not claimants are truly eligible for sickness benefits.11 In the second case,
physicians misrepresent information to the workers too.12

4.3 OP or GP - implications for absence cer-

tification

The aim of our paper is to study the effects of physicians’ employment forms
on absence certification. The treatments that the type l and m workers
receive from the physicians vary in terms of routine or justified absence cer-
tification, and in terms of assessment precision. This has implications for the
utilization of the sickness insurance.

11Cf. Ma & McGuire (1997), where incentives for false treatment reporting are identified
for both the patient and physician.

12Jelovac (2001) analyses the physician’s optimal payment contract under the assump-
tions that neither the effort to assess the diagnosis accurately nor the treatment strategy is
verifiable. However, in contrast to our model, the patient can come back for a second visit
if it turns out that the physician’s choice of treatment was not suitable for the patient’s
illness.
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First of all, the worker can accept or decline an offer of sick-listing. Fur-
thermore, we assume, as a starting point, that the workers are free to consult
whatever physician they like. The workers can separate GPs from OPs, but
do not know which are altruistic and which are loyal to the firm among the
latter. Similarly, neither GPs nor OPs know whether they meet type l or
type m workers, if the workers do not reveal their types. Consequently, the
treatment the workers receive at the physician’s office is dependent on the
expectations entertained by both parties about each other.

Considering that in real life physicians are neither nameless nor faceless,
we find it quite reasonable to assume that there is at least some informa-
tion about the physicians, making it possible for the workers to distinguish
between them. That is, the workers perceive the physicians as a group of sep-
arate individuals, the characteristics of whom the workers form expectations
about. Especially, if a worker expects to encounter a GP or an altruistic OP
who adjusts his certification practice to the patient, he can safely state his
type and receive the preferred treatment.

4.3.1 Separating and pooling equilibria

If the information structure is such that the workers can form expectations
about each physicians’s character, they can choose to visit physicians with
compatible certification practices. Then, the two worker types receive differ-
ent treatments in expectation, defining a separating equilibrium.

In a pooling equilibrium, the workers are unable to form physician-specific
beliefs. They expect a certain treatment with a probability corresponding
with the share of e.g. altruistic or firm-loyal OPs in the physician population.
Thus, identical treatments of type m and type l are expected.

4.3.2 Absence certification performed by OPs

We start with the case where the workers can only consult OPs. The physi-
cian population consists of a share β of firm-loyal OPs and a share 1 − β
of altruistic OPs. We also assume that there are both type l and type m
workers in the worker population, i.e. 0 < λ < 1.

Separating equilibria

We identify some scenarios where workers are able to attach expectations
about certification practices to individual physicians. In equilibrium, type
l and type m are sure to get routine absence certification and certification
conditioned on low working ability, respectively.
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If β = 0, all available OPs are altruistic. If the workers recognize the
composition of the physician population, they can go for a consultation at
any OP’s office and reveal their preferences. Thus, type l is sick-listed without
regard to his working ability, while type m is sick-listed if truly eligible for
compensation.

Separate treatments of the two worker types may also be expected in
the scenario where 0 < β < 1, on the condition that the available informa-
tion enables the workers to form expectations about individual physicians’
certification practices. Both firm-loyal and altruistic OPs are available, but
all workers prefer to visit altruistic physicians. Hence, provided consistent
expectations, the workers receive different treatments. As a consequence of
separate treatments, there are both high- and low-ability workers among the
certified absentees. As expected, the observed absenteeism, i.e. the occur-
rence of high-ability workers getting certified absence, is caused by the type
l workers, in combination with altruistic OPs’ certification practices.

Continuing with the scenario of 0 < β < 1, we consider the case where
the OP’s services are rationed. In view of the fact that all workers prefer
altruistic OPs and that all workers seek such OPs at the same footing, the
rationing implies that some type l and type m workers are forced to go
elsewhere for sick-listing consultations. This can be called a semi-separation
between types.

Pooling equilibria

There are also situations where workers are not willing to reveal their types.
We are referring to scenarios where workers’ expectations about treatment are
not physician-specific. Consequently, it is not expected that the certification
process results in separate treatments of the worker types.13

If β = 1, the OP advises patients of type l as well as of type m against
sick leave. Hence, the OP’s expectations about his patients do not influence
his behaviour. If the workers expect that the OPs refrain from sick-listing,
they decide against a consultation and continue working. This is a clear case
of under-certification, since there are low-ability individuals in the group of
people present at work as a result of the OP’s certification practice.

In the scenario where 0 < β < 1, workers expect to encounter a firm-

13However, scenarios where separation arise despite non-revelation are conceivable. Sep-
aration can be based on workers’ and physicians’ expectations, as in chapter 3. In such
scenarios, some altruistic physicians may form expectations about meeting only type m or
type l individuals, while the workers expect some altruistic physicians to certify absence
without regard to working ability and some with regard to working ability. Provided
mutually consistent expectations, the worker types receive separate treatments.
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loyal OP with probability β and an altruistic OP with probability 1 − β.14

For altruistic OPs, the lack of information may imply an identical treatment
of all workers. The explanation lies in the workers not knowing to which
client the physician adjusts his certification practice. The risks involved in
unintentionally revealing his type to a firm-loyal OP cause the worker to be
cautious.15 The altruistic OP then resorts to the composition of the worker
population in order to decide on a certification practice. Justified absence
certification takes place if the expected utility generated by doing so is at least
as large as the expected utility resulting from routine absence certification.
This is the case if the proportion of patient type l is

λ ≤ Um(y1, y2, Π(1)) − Um(y1, Π(1))

Um(y1, y2, Π(1)) − Um(y1, Π(1)) + Ul(y2, Π(1)) − Ul(y1, y2, Π(1))
, (4.9)

which is less than one. If the condition is fulfilled, type m and type l workers
receive and accept absence certification with probability Π(1), provided that
they encounter altruistic OPs. With probability 1 − Π(1) it is found that
the workers are not eligible for sickness benefits and are sent back to work.
However, as the consultation at the firm-loyal OP also ends with the worker
resuming work, the latter will not know his ability. It also means that if
a certificate is not offered, neither type of worker can infer from the OP’s
behaviour which “type” of OP he happens to meet.

If the condition (4.9) is not fulfilled, the pooling equilibrium collapses.
The reason for this is the response of type m to altruistic OPs’ certification
practices. The offer of a sickness certificate, irrespective of working ability,
is indicative of an altruistic OP, which means that type m can reveal his
preferences and thereby make the OP adjust his behaviour accordingly. Thus,
non-separate treatments involve under-certification, in that some low-ability
workers of both types continue working.

4.3.3 Absence certification performed by GPs

We now assume that GPs have the exclusive responsibility for sick-listing.
The GP is altruistic, which implies that type l workers receive sickness bene-
fits whether or not they are eligible for it, while absence for motivated workers

14For small firms it is not unlikely that a physician’s services are bought when needed,
which could mean that different physicians show up on different occasions. Thus, physi-
cians are associated with multiple firms. In that case, it may be hard not only for workers
but also for physicians to get an overview.

15Given a sufficiently large probability of meeting an altruistic physician, it is possible
that workers will take the risk of revealing their type to the OPs to increase their chances
of getting routine or justified sick-listing. However, we disregard the possibility in this
context.
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is only certified if it is justified, provided that the GP has information about
the worker type at hand. However, the GP’s assessment does not reflect the
worker’s future working ability correctly, as A(1, 0) > Π(1). That considered,
the worker has to decide whether or not to see a GP and, if he does so, how
to respond to the offer of a sickness certificate.

The patient’s decision

Despite his falling ill, the worker may decide not to visit the GP due to the
uncertainty involved. In that case, he continues working without receiving
information about his ability. If the worker decides on a consultation, he
is declared fit with probability 1 − A(1, 0). Then he may go back to work
knowing that the GP’s judgement is reliable. With probability A(1, 0) the GP
finds that the worker’s ability will be reduced due to bad health. However,
the GP’s recommendation of sick leave does not exclude the possibility that
the worker’s ability will be high, despite illness.

Despite the GP’s imprecise assessment, a sick-listing consultation implies
an update about the worker’s ability. Using Bayes’ rule, the probability of
having a future low working ability, conditional on being sick-listed, is

Π(1)

A(1, 0)
> Π(1).16 (4.10)

Although not perfect, the information makes the worker more “convinced”
that he will experience a low ability due to bad health.

As far as the“less motivated”worker is concerned, he undoubtedly decides
to visit the GP and accepts the certificate, since he prefers not to work
irrespective of his true ability (see (4.5)). However, the imprecision of the
GP’s assessment poses a problem to the “motivated” worker.

First, type m may choose not to consult a GP and instead continue work-
ing,

U(y1, Π(1)) = (1 − Π(1))um(y1, H) + Π(1)um(y1, L). (4.11)

If he decides to visit the GP, there is another choice to make. Provided that
the physician is willing to certify absence, type m can choose to accept the
certificate and thereby decide not to work,

U(y1, y2, Π(1), A(1, 0)) = (1 − A(1, 0))um(y1, H)+

(A(1, 0) − Π(1))um(y2, H) + Π(1)um(y2, L). (4.12)

16Let E be the event that the worker is unable to work and F the event that the worker is
sick-listed. According to Bayes’ rule, P (E | F ) = P (F |E)P (E)

P (F ) = P (F |E)P (E)
P (F |E))P (E)+P (F |Ec)P (Ec) .

100



Alternatively, type m can decline the offer and go back to work,

U(y1, Π(1), A(1, 0)) = (1 − A(1, 0))um(y1, H)+

(A(1, 0) − Π(1))um(y1, H) + Π(1)um(y1, L). (4.13)

Since (4.11) and (4.13) are identical, the worker type m is indifferent
between remaining at work and returning to work after disregarding the GP’s
recommendations. Thus, type m does not consult the GP only for the sake
of information but maybe to get sick-listed. The next step is to determine
whether or not the GP’s assessment is reliable enough to make the worker
decide not to work, conditional on the GP offering to put him on the sick list.
Considering that A(1, 0) > Π(1), it is not certain that the assumption in (4.7),
which states that the “motivated” worker who is uncertain about his ability
prefers working to not working, is applicable. Hence, when relating (4.12) to
(4.13) we are not able to produce any conclusive results. The inequality can
go in either direction. Our findings imply that the update about his ability
that the “motivated”worker receives from the GP may make him decide on a
consultation, but it is not certain that he is willing to change his behaviour,
i.e. accept the sickness certificate.

Separating equilibria

All GPs are willing to adjust their sick-listing practices to their patient’s
preferences. Thus, workers can reveal their preferences without any risk to
their jobs. However, the type m worker prefers accurate assessments, while
precision is of no importance to the type l worker.

At the GP’s type l receives a certificate more or less automatically, while
the GP’s assessment of working ability forms the basis for absence certifi-
cation of type m. The ability assessment notwithstanding, its imprecision
causes ambiguity concerning type m’s decision to take sick leave on the GP’s
advice. It is not clear whether or not type m workers decide to visit the GP
and, if so, whether or not they will accept sickness certificates. The first op-
tion leads to under-certification, as working individuals in the type m group
could rightfully draw sickness benefits instead. The second option implies
over-certification. Then, type m workers contribute to the group of ineligible
but certified absentees. However, in contrast to type l, the absenteeism of
type m is involuntary. A related observation is made by Eklund & Ossow-
icki (2005) in a recent study of Swedish sickness absentees. One third of the
absentees responded that they could return to work, at least on a part-time
basis. In our model, the finding would describe a second period, where it is
revealed whether sick-listing was justified or not. Eklund & Ossowicki (2005)
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argue that“unnecessary sick leave”could be partly remedied by better ability
assessments.17

4.3.4 GP and OP available for absence certification

Next, we consider the case where GPs as well as OPs are allowed to certify
sickness absence and workers can choose freely between physicians. The
differences between the OP and the GP could imply that consultation at the
latter physician’s is preferred by workers. Andrea et al. (2004) study the
behaviour of Dutch employees when seeking help at the physician’s while
active at work. They observe a slight tendency of separation between the
decision to visit the OP or the GP depending on the type of work-related
problem.18

OPs share the ability to make precise assessments but are distinguished
from each other by their willingness to issue sickness certificates. Altruistic
OPs and GPs both adjust their sick-listing practices to suit the patients, but
differ in their skills at assessing their patient’s ability. Thus, the treatment
of the workers can be categorized according to the possibility of sick-listing
or the assessment precision.

If the OPs are all loyal to the firm, the workers consult the GPs. This
leads to separate treatments in equilibrium but it does not necessarily imply
that type m workers accept being sick-listed. In what way type m workers
influence the utilization of the sickness insurance, in terms of absenteeism or
presenteeism, i.e. the occurrence of low-ability individuals staying at work,
depends on their response to the certification practices of the GPs. If the
workers expect the OPs to be altruistic, it is conceivable that they will receive
different treatments from different physicians. “Motivated” workers consult
the OPs, since type m prefers perfect information about working ability,
while “less motivated” workers are sick-listed by the GPs.

Control of physician access

So far we have assumed that the worker can choose to consult any of the
physicians who are available. A continuous relationship between patient and
physician is usually considered conducive to correct and justified absence

17They also call for more flexibility at the place of work, but as we discussed earlier,
it is not certain that the employer considers efforts to reintegrate the absentee financially
worthwhile.

18Another Dutch study (Anema et al., 2006) finds that, when treating long-term sickness
absentees, OPs primarily apply work-related interventions, while GPs recommend medical
interventions.
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certification. However, there is evidence indicating that a personal relation-
ship with the physician increases the probability of sick-listing (Wahlström
& Alexanderson, 2004).

In chapter 3 we discuss the introduction of an allocation mechanism. If
the employer has the possibility of randomly assigning workers to a physician
in the scenario where both firm-loyal and altruistic OPs are available, it
leads to more workers meeting firm-loyal OPs. It also renders it difficult for
altruistic OPs to adjust their certification practices to each patient’s wishes,
as workers are not keen on disclosing information about their type. In the
pooling equilibrium discussed in section 4.3.2, the altruistic OPs certify in
a manner that is in line with the preferences of type m. However, as was
noted in section 4.3.2, the workers may take a chance and reveal their types
if the probability of meeting an altruistic OP is high enough. Nevertheless, a
random allocation mechanism signifies a reduction in the potential number
of absentees compared to workers choosing independently.

The GP’s absence certification is associated with either over-utilization
or a combination of over- and under-utilization of the insurance, depending
on the attitude of type m towards the GP’s imprecise ability assessment.
Hence, at least in the former case there is cause for the employer to restrict
the workers’ access to GPs, if possible. Generally, the worker is required to
take some time off for an appointment at the GP’s office, if not scheduled
after working-hours. The disincentives to visit the GP could be amplified
by facilitating OP consultations, e.g. by letting workers have free access to
the OPs during work time with retained salary. Contradictory to our con-
clusions, a considerable minority of Swedish employers require their approval
before employees are allowed to make use of the occupational health services,
according to a survey conducted by the Swedish Agency for Public Manage-
ment (2001). However, the economy of the restriction can be called into
question, considering that it makes a visit to the GP an obvious choice for
the workers with regard to both health care and absence certification.

4.4 Concluding discussion

We study the implications of the OP’s and the GP’s absence certification
practices on the utilization of sickness insurance. We focus on cases where
bad health involves a risk of a reduction in working ability. Ill workers have
to consult physicians to acquire information about their working ability and
to receive certified sickness absence. To some workers, type m workers, sick
leave is only conceivable if the physician’s assessment confirms a low working
ability. Some workers, type l workers, are interested in getting sick-listed
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regardless of what the physician’s assessment says.
The physician’s traditional role as the patient’s advocate influences his

certification practice. It adjusts to the preferences of the patient. However,
working as an OP for a firm may also affect the physician’s behaviour. In
that case, the firm’s reluctance towards sickness absence is reflected in his
certification practice. Hence, we consider altruistic GPs and OPs, who sick-
list with or without consideration of working ability, depending on the type
of worker, as well as firm-loyal OPs, who refrains from sick-listing in all cases.
Moreover, the position of the OP implies better knowledge of the patient’s
place of work making his assessment of working ability perfect. The GP, on
the other hand, “over-certifies”, due to lack of information.

Separate treatments of the worker types describe a situation where type
m receives absence certification based on low working ability and type l is
sick-listed without consideration to his working ability. Primarily, separate
treatments depend on the workers’ willingness to reveal their types. If ex-
pecting altruistic physicians, the worker can safely state his preferences. If
expecting firm-loyal OPs, the worker perceives a risk of indirectly disclosing
his type to the firm.

Whereas absence certification by the OP with the restrictive attitude im-
plies presenteeism, absence certification by altruistic OPs and GPs is associ-
ated with absenteeism. However, in the case of altruistic OPs, absenteeism
is entirely voluntary, in the case of GPs it may be involuntary. Since altru-
istic OPs identify the relationship between bad health and working ability
correctly, only applicants who wish to be sick-listed irrespective of ability
get that kind of treatment. As a possible consequence of the GP’s imprecise
assessment, type m workers, ignorant of their having a high ability, accept
sick leave. Evidence of such “unnecessary” sickness absence is found for the
Swedish sickness insurance.

We find that by increasing the OP’s responsibility for absence certification
the occurrence of unnecessary sickness absence may be avoided. Owing to
the closer connection to workers’ place of work, the OP is in a better position
to make qualified assessments than the GP. On the other hand, considering
that the OP is contracted by the workers’ employer, his position concern-
ing independent decision-making is worse than that of the GP. The OP’s
mandate, here primarily referring to absence certification, ultimately rests
with management policies and financial interests. Hence, in the context of
raising the employer’s stake in sickness insurance, effects on the sick-listing
behaviour of the OP may also be expected. A possible attenuating measure
against the problem of dependence is to distribute the financing of OHS over
multiple sources, something which has been proposed for the Swedish case
(Public Commissions of the State, 2006:86), and already is a part of the
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Finnish system (Hämäläinen et al., 2001).
In conclusion, when discussing absence certification and its effect on the

utilization of sickness insurance, one should keep in mind that there are
advantages as well as disadvantages attached to the OP’s as well as to the
GP’s certification practices.
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10-10, Oktaven kassorna.

Sørensen R J & Grytten J, 2003, “Service Production and Contract Choice
in Primary Physician Services”, Health Policy, 66, 73-93.

Tellnes G, Sandvik L, Moum T, 1990, “Inter-Doctor Variation in Sickness
Certification”, Scandinavian Journal of Primary Health Care, 8, 45-52.

Verbeek J, van Dijk F, Räsänen K, Piirainen H, Kankaanpää E & Hulshof
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