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Doctoral dissertation presented to the Faculty of Social Sciences 2010 

Abstract 

Dissertation at Uppsala University to be publicly examined in Hörsal 2, 
Ekonomikum, Kyrkogårdsgatan 10, Uppsala, Friday, February 26, 2010 at 
15:15 for the Degree of Doctor of Philosophy. The examination will be con
ducted in English. HALL, Caroline, 2010, Empirical Essays on Education 
and Social Insurance Policies; Department of Economics, Uppsala Univer
sity, Economic Studies 122, 147 pp, ISBN 978-91-85519-29-3, ISSN 0283
7668, urn:nbn:se:uu:diva-111952. 

This thesis consists of four self-contained essays. 

Essay 1: This paper evaluates the effects of the introduction of a more com
prehensive upper secondary school system in Sweden in the 1990s. The re
form reduced the differences between the academic and vocational educatio
nal tracks through prolonging and substantially increasing the academic con
tent of all vocational tracks. The effects of this policy change are identified 
by exploiting a six year pilot scheme, which preceded the actual reform in 
some municipalities. The results show that the prolongation of the vocational 
tracks brought about an increased probability of dropping out among low 
performing students. Though one important motive behind the policy change 
was to enable all upper secondary school graduates to pursue a university de
gree, I find no effects on university enrolment or graduation. There are some 
indications, however, that attending the longer and more academic voca
tional tracks may have led to increased earnings in the long run. 

Essay 2: (co-authored with Peter Fredriksson, Elly-Ann Johansson and Per 
Johansson) We examine whether the impact of pre-school interventions on 
cognitive skills differs by immigrant background. The analysis is based on 
Swedish data containing information on childcare attendance, rich family 
background information, the performance on cognitive tests at age 13, and 
long-run educational attainment for cohorts born between 1967 and 1982. 
We find that childcare attendance reduces the gap in language skills between 
children from immigrant backgrounds relative to native-born children. We 
find no differential effects on inductive skills, however. Nor does childcare 
appear to affect the distribution of long-run educational attainment. 

Essay 3: (co-authored with Laura Hartman) This paper studies a specific 
type of moral hazard that arises in the interplay between two large public 
insurance systems in Sweden, namely the sickness insurance (SI) and the 
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unemployment insurance (UI). Moral hazard can arise from the structure of 
the benefit levels as for some unemployed persons benefits from the SI are 
higher than benefits from the UI. We use a reform of the SI system that came 
into force on 1 July 2003 to identify the effect of economic incentives arising 
from the different benefit levels. The purpose of the reform was to eliminate 
the difference in benefits between the two insurance systems. Our results 
from a duration analysis show clearly that the higher the sickness benefits, 
the higher the probability of reporting sick. 

Essay 4: Previous research suggests that there are substantial interactions 
between the unemployment insurance (UI) and the sickness insurance (SI) in 
Sweden. Moral hazard arises in the interplay between these two social insur
ance systems, since by reporting sick an unemployed person can postpone 
the UI expiration date and sometimes also receive considerably higher bene
fits. This paper examines whether these interactions affect the transition rate 
from unemployment to employment. To study this question I utilize a reform 
which greatly reduced the incentives for unemployed persons to transfer to 
the SI. While there is evidence that this reform substantially lowered the 
incidence of sick reports among the unemployed, I find no evidence suggest
ing that the reduced sick report rate in turn affected the transition rate to 
employment. 
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Introduction 


This thesis consists of four self-contained empirical essays focusing on es
sential aspects of the Swedish welfare state: publicly financed education 
(Essay 1), pre-school/childcare interventions (Essay 2) and social insurance 
(Essay 3 and 4). 

Central to all the essays is the attempt to uncover the causal relationships 
between the policies studied and the outcomes of interest. Needless to say, 
understanding the causal impact of different policies is critical in order to 
make wise policy decisions. Establishing causality is however not easily 
done in the social sciences. It is difficult from retrospectively collected data, 
from registers or surveys, to determine if a correlation actually reflects the 
impact of one variable on another. The correlation could also arise due to 
some unobserved variable(s) which affects them both, or the variables may 
be determined simultaneously. 

The effect of pre-school/childcare interventions on the development of 
cognitive skills, which is the theme of the second essay, may serve as an 
illustration. An observed positive correlation between childcare attendance 
and children’s cognitive achievement at a later age does not necessarily 
mean that attending childcare, rather than being cared for at home, actually 
enhances cognitive ability. The parents who enroll their children in childcare 
may be different from those who stay at home in ways which are also related 
to children’s development of cognitive skills. For instance, high cognitive 
ability among parents may be positively related both to their children’s cog
nitive skills and childcare attendance. Not accounting for parental ability in 
the analysis would then give rise to a spurious relationship between childcare 
and children’s cognitive achievement. It is also possible that a child’s cogni
tive development during their pre-school years influences the parents’ deci
sion on childcare, implying that the direction of causality is, at least partly, 
the other way around. 

In order to resolve whether a change in one variable actually causes a 
change in another, all other relevant factors need to be held constant. In e.g. 
the medical sciences, such situations are created through experiments where 
treatment is randomly assigned among individuals. However, in the social 
sciences experiments are difficult to conduct. Instead researchers often try to 
find some naturally occurring phenomenon which has the properties of an 
experiment. Such circumstances, generally referred to as ‘natural experi
ments’ or ‘quasi-experiments’, often arise due to policy changes which only 
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affect parts of the population and thereby generate natural treatment and 
comparison groups.  

Three of the essays in this thesis exploit such natural experiments in order 
to identify causal relationships: the first essay uses a pilot scheme and the 
third and forth use a reform. In the second essay we have not found any ex
periment-like situation to make use of. Our empirical strategy is instead to 
account for as many relevant variables as possible. We then use sensitivity 
analyses to evaluate the credibility of this approach. 

Below I present the four essays one by one. I begin each section by put
ting the research question into a broader context and describing how my 
work contributes to the existing literature. Thereafter I discuss the empirical 
strategies used to estimate causal relationships. Each section ends with a 
summary of the results and their implications for policy.  

Comprehensive versus selective upper secondary schooling 
The first essay studies the consequences of introducing a more comprehen
sive upper secondary school system for students’ educational and labor mar
ket outcomes.  

A much debated issue within education policy is whether, and at what 
age, students should be separated between academic and more vocationally 
oriented educational tracks. Across countries there is great diversity in these 
policies. In some countries students are separated into different tracks al-
ready in primary school; in others the school system remains comprehensive 
all through secondary school. Moreover, countries differ in terms of the 
number of different educational tracks available as well as regarding the ex-
tent of curricular differences among the available tracks.  

Since the mid-20th century there has been a tendency in many OECD 
countries towards adopting more comprehensive school systems (see e.g. 
Leschinsky and Mayer 1990). The effects of these policy changes are gener
ally difficult to evaluate, most importantly since such reforms usually take 
place simultaneously across a whole nation. Such implementation schemes 
naturally make it difficult to separate the effects of these particular reforms 
from those of other concurrent changes and time trends. What effects a shift 
towards a more comprehensive school system has on students’ outcomes is 
therefore disputed in the literature (see e.g. Manning and Pischke 2006, and 
Waldinger 2007). 

I evaluate a major educational reform in Sweden in the 1990s in which 
the upper secondary school was made more comprehensive. The reform was 
unusual in that it was preceded by an extensive pilot scheme. The pilot 
scheme only existed in parts of the country, which makes it possible to avoid 
the methodological difficulty described above. 

The reform of interest made the school system more comprehensive 
through substantially reducing the differences in curricula between the aca
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demic and vocational tracks. This was done by considerably increasing the 
academic content as well as the length (from two to three years) of all voca
tional tracks. As a result of these changes, vocational students attained basic 
eligibility for university studies. In theory there are compelling arguments 
both for and against this type of policy change. Opponents of the reform ar
gue that not all students may benefit from an upper secondary education with 
a substantial academic content. Proponents tend to stress that it is advanta
geous that students no longer have to choose a definitive educational direc
tion at an early age, a decision which otherwise might have restricted them 
in the future.1 

By exploiting the pilot scheme I can disentangle the effects of the reform 
from the effects of other concurrent changes and time trends which also af
fect student outcomes. The pilot scheme took place during a six year period 
and was introduced at different times in different municipalities. The in
cluded municipalities also participated to different extents. The idea behind 
the empirical strategy is to compare the development of educational attain
ment and earnings over time for students from municipalities that partici
pated to a large extent, with how the same outcomes developed for students 
from municipalities that did not participate, or that participated to a more 
limited extent.  

The results show that the introduction of more comprehensive upper sec
ondary schooling – through prolonging and adding more academic content to 
the vocational tracks – increased the drop out rate. The probability of drop
ping out of upper secondary school is estimated to have increased by 3.8 per
centage points as a consequence of attending a new rather than an old voca
tional track. This increase is entirely driven by students who finished com
pulsory school with a below-average grade point average. This finding 
thereby gives support to the fear held among opponents to the reform; that 
not everyone benefits from an upper secondary education with a substantial 
academic content.2 

Although an important motive behind the policy change was to enable 
vocational students to study at the university, the results give no indication 
that attending the new tracks induced more vocational students to pursue 
university studies. There is some weak evidence, however, that the longer 
and more academic vocational tracks led to increased earnings in the long 
run. 

1 See e.g. Brunello and Checchi (2007) for a general discussion of the relative merits of a 
comprehensive versus a selective school system. 
2 This finding is in line with the results of a few studies investigating the effects of raised 
graduation standards on high school dropout decisions in the US; see e.g. Lilliard and 
DeCicca (2001), and Dee and Jacob (2006). 
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Pre-school interventions and the development of cognitive skills 
The second essay (co-written with Peter Fredriksson, Elly-Ann Johansson 
and Per Johansson) examines whether pre-school interventions reduce the 
gap in cognitive achievement between immigrant and native students. 

Immigrant students typically perform substantially worse than native stu
dents in the OECD countries. According to e.g. the Program for International 
Student Assessment (PISA), there are considerable performance differences 
in mathematics, reading and science (OECD 2006). The size of the perform
ance differences between immigrants and natives varies across countries and 
the gaps are particularly large in Middle and Northern Europe (Schneeweis 
2009). 

The differences in immigrant/native educational gaps across countries de
pend, partly, on the characteristics of immigrants; in particular, immigrant 
source countries are likely to be important. But host-country educational 
institutions should also matter. It is intuitively plausible that pre-primary 
education is one important factor. Indeed, Schneeweis (2009), in her analysis 
of aggregate cross-country data, finds that achievement gaps between immi
grant and native students are smaller in countries that make extensive use of 
pre-primary education.  

The main contribution of this paper is that we directly examine whether 
pre-school interventions reduce the immigrant/native gap in cognitive per
formance. To do this we use Swedish individual data with information on 
enrolment in pre-school/childcare interventions3, rich family background 
information, measures of cognitive achievement at age 13 and long-run edu
cational attainment. We thus study the medium and long-run effects of pre
school interventions.  

There are several recent studies which also analyze the effects of (univer
sal) pre-school/childcare interventions; see e.g. Baker et al. (2008), Berlinski 
et al. (2009), Datta Gupta and Simonsen (2007), Gormley and Gayer (2005), 
and Havnes and Mogstad (2009). The findings are mixed4 and most studies 
focus on short-run effects5. Apart from Schneeweis (2009) we are not aware 
of any other paper focusing on immigrant students. 

As described in the introduction, the methodological challenge we face is 
to disentangle the effects of childcare from other factors which affect chil
dren’s cognitive ability and at the same time are related to childcare atten

3 The terms ‘pre-school intervention’ and ‘childcare’ are here used synonymously. Note that 
childcare staff in Sweden often have pedagogical training. 
4 Studies focusing on cognitive outcomes tend to find positive short-run effects, but the results 
in Magnuson et al. (2007) suggest that these may dissipate in the medium run. Studies focus
ing on short-run non-cognitive outcomes suggest that the effects may be negative, at least as 
indicated by parents.
5 Havnes and Mogstad (2009) is a recent exception. They find substantial positive effects of 
childcare attendance on long-run education attainment. See Jonsson (2004) for a study of the 
effects of pre-school interventions on educational attainment using Swedish data. 
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dance. Our empirical strategy is to control for as many such ‘confounding 
variables’ as possible. We then use sensitivity analysis to evaluate the credi
bility of this method.   

Our main approach for examining whether our empirical strategy is credi
ble is to vary the set of control variables. If the estimates of interest do not 
vary with the set of controls we view them as being robust. This sensitivity 
analysis leads us to conclude that we cannot credibly estimate the average 
effect of childcare attendance. However, the effect on the immigrant/native 
gap in language skills seems to be credibly identified.  

Our results suggest that childcare attendance narrows the gap in Swedish 
language ability between children with an immigrant background and chil
dren with a native background. Our estimates imply that a year of childcare 
experience reduces the gap between immigrants and natives by 10 percent. 
We find no differential effects on inductive skills, however. Nor do we find 
any effects on the distribution of long-run educational attainment. 

In contrast to the majority of US states, pre-school interventions in Swe
den are not targeted at the disadvantaged. Rather childcare is universally 
available; during the time period we study it was in fact targeted at the em
ployed. Disadvantaged (particularly immigrant) children are less likely to 
participate in pre-school interventions. Our findings suggest that increased 
participation in childcare among immigrant children will close some of the 
gap between natives and immigrants in Swedish language skills. 

Moral hazard in the Swedish social insurance system 
The third and forth essay deal with moral hazard within the Swedish social 
insurance system.  

Social insurance is the common term used for compulsory insurance pro
grams which are handled by the government and which provide economic 
assistance to e.g. the unemployed, sick, or disabled. The purpose of social 
insurance, as of all insurance, is to compensate for unexpected adverse 
events. Through spreading the risks across a large number of individuals, 
insurance is a much more efficient way of creating security than the alterna
tives of saving up for personal buffers or relying on family or friends. That 
is, through insurance we are able to attain the same level of security at a 
much lower cost.  

There are some principal problems that an insurance program has to han
dle, however, in order to keep the costs down. These problems stem from an 
asymmetry in information: individuals have more information about their 
own actions than has the provider of the insurance. Since an insured person 
no longer has to bear the full consequences of his or her actions, he or she 
may be tempted to act less carefully than he/she would if not covered by 
insurance. The provider of the insurance cannot observe such behavior. This 
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phenomenon which may result in excess use of insurance programs is called 
moral hazard. 

The insurance literature generally distinguishes between moral hazard ex 
ante and ex post. Moral hazard ex ante refers to when the behavior of an 
insured person is influenced by the insurance before an adverse event takes 
place. For instance, if covered by sickness insurance a worker may take less 
effort to prevent illness, e.g. by eating less healthy or exercising less, than 
he/she would if fully exposed to the risk. Moral hazard ex post, which is 
generally the main concern in social insurance programs, instead refers to 
the behavior after an adverse event. An example concerning sickness insur
ance is if generous sickness benefits induce a worker to report sick more 
often. Monitoring, sanctions, and limited rather than full compensation lev
els are examples of ways to reduce problems with moral hazard.  

Moral hazard arising in the interplay between the unemployment and 
sickness insurance 
Moral hazard is a common problem with insurance; its extent has been ex
plored in numerous studies.6 While almost all previous studies consider one 
insurance program at a time, the third essay in this thesis (co-written with 
Laura Hartman) studies moral hazard that arises in the interplay between two 
large social insurance programs – the Swedish sickness (SI) and unemploy
ment insurance (UI). 

Just as employed persons, the unemployed in Sweden are entitled to SI 
benefits in case of illness. The rational behind this rule is the view that job 
search is comparable to work. In order to be eligible for UI benefits, an un
employed person should actively search for jobs and be able to accept a job 
offer at short notice. Unemployed persons who lose their work (search) ca
pacity due to illness should therefore receive benefits from the SI rather than 
the UI. Moral hazard can arise in this context since benefits from the SI 
sometimes are considerably higher than benefits from the UI. By reporting 
sick, an unemployed person can also postpone the UI expiration date (see 
Larsson 2006). The specific question addressed in this paper is whether a 
difference in benefit generosity between the two insurance programs affects 
the probability that an unemployed person reports sick. 

The methodological challenge is here to separate the effects of the eco
nomic incentives from the effects of other factors which also affect an indi
vidual’s sickness absence. Whether a person would benefit economically 
from receiving SI benefits, rather than UI benefits, is related to his or her 
pre-unemployment wage. However wages are associated with many factors 
which are likely to affect claims of SI benefits, for instance education and 

6 See e.g. Krueger and Meyer (2002) for a survey of the international literature on social 
insurance programs. Swedish studies include Johansson and Palme (1996, 2002 and 2005), 
Henreksen and Persson (2004), Carling et al (2001), and Bennmarker et al (2007). 
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health. We are unlikely to be able to observe and take all such factors into 
account. 

To identify the effects of economic incentives we therefore exploit a re
form of the SI. The reform took place in 2003 and its purpose was to elimi
nate the difference in benefit generosity between the two insurance pro
grams. The reform implied that some unemployed persons – those whose 
pre-unemployment wage exceeded a certain cut-off – had their SI benefits 
reduced. This means that we can study how the sickness absence changes 
before and after the reform for those affected by the policy change, com
pared to those not affected. If the sickness absence declines for those who 
had their benefits reduced but not for the others, this would indicate respon
siveness to economic incentives.   

The results show that, due to the harmonization of benefits, the sick report 
rate declined by as much as 36 percent among the unemployed affected by 
the policy change. Hence, the probability that an unemployed person reports 
sick seems to be heavily influenced by the relative compensation size in the 
two insurance systems. The results thereby give evidence of moral hazard 
arising in the interplay between the UI and the SI.  

This finding is interesting for several reasons. First, it indicates that moni
toring is lax as it allows the choice of benefits to be determined to a large 
extent by economic incentives rather than health status alone. This further 
suggests that monitoring in these insurances programs in general may be 
quite lax, which could imply a rather widespread misuse. Second, the result 
illustrates the importance of taking the whole social insurance system into 
account when designing its different parts, in order to avoid undesired incen
tive effects in terms of flows between programs.  

Does this type of moral hazard matter for the job finding rate among 
the unemployed? 
The previous essay is not alone in drawing attention to undesired incentive 
effects arising from the interplay between different social insurance pro
grams; see Fortin and Lanoie (1992), Larsson (2006), Henningsen (2008), 
and Karlström et al (2008) for more examples. Many countries have com
plex social insurance systems and their various programs sometimes overlap 
in ways that generate unintended flows between them. Several academics 
have suggested that this may be an overlooked and financially costly phe
nomenon (see e.g. Krueger and Meyer 2002, Pellizzari 2006, and the Euro
pean Economic Advisory Group 2007). The costs will, however, to a large 
extent depend on whether or not this type of benefit shifting tends to extend 
the time individuals spend out of work. Little research has been done on this 
issue. 

The forth essay explores whether the interplay between the Swedish UI 
and SI affects the length of time unemployed persons spend out of employ
ment. In the previous essay we showed that the sick report rate among the 
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unemployed is sensitive to differences in benefit generosity between the two 
programs. However, does it really matter for the transition rate to employ
ment whether the unemployed – given their health status – receive benefits 
from the UI or the SI?  

There are in fact several reasons for why the source of funding may mat
ter for the incentives to find work. Receiving UI benefits is associated with a 
number of rules, the purpose of which is to increase transitions to employ
ment: the worker is obliged to apply for and accept jobs, otherwise a sanc
tion may be imposed; benefits are reduced after 100 days; and there is a limit 
on how many days benefits can be received. SI benefits, on the other hand, 
are not associated with any similar requirements and have in principle un
limited duration.7 Hence, if the UI rules work as intended, funding from the 
UI rather than the SI could be expected to be associated with higher search 
effort. 

It is difficult to determine whether the benefit type affects the amount of 
time it takes to find employment without extremely comprehensive data, in 
particular on individual health. But even with access to very detailed data it 
would be difficult to say with certainty that any observed difference in job 
finding rates between the unemployed receiving UI and SI benefits was 
solely due to the rules of the programs, and not to that the two groups of 
unemployed were different in ways we were unable to observe.  

To study whether it matters for the job finding rate if the unemployed 
claim SI rather than UI benefits, I therefore again use the reform in 2003 
which changed the relative compensation size between the two programs. 
The question of interest this time is if the reduced sick report rate due to the 
reform also translated into a higher rate of job finding. The method used is 
thereby similar to the previous essay: I study how the job finding rate 
changes before and after the reform for the group that was affected by the 
policy change – and as a result reduced its sick report rate – compared to the 
group that was not affected. If the job finding rate increases for the group 
that due to the reform increasingly claimed UI rather than SI benefits, but 
not for the others, this suggests that transitions to SI among the unemployed 
prolong the time out of employment. 

I find no evidence suggesting that the reduced sick report rate translated 
into faster transitions to employment; for the group that reduced its sick re
port rate due to the reform, spending more time receiving benefits from the 
UI rather than the SI did not seem to shorten the time out of employment. 
Hence, the results give no evidence that the type of moral hazard which 
arises in the interplay between the UI and the SI prolongs the time out of 
work for unemployed persons. 

This finding indicates that the financial costs of interactions among these 
insurance programs are perhaps not as large as one could have expected. 

7 These were the rules in place during the time period for which I have data in this paper. 

14 



 

  

 
 

 
 
 

  
 
 

 

However, we should probably not, based upon this, conclude that the inter
play between them is without economic significance, and that it would not 
matter if there perhaps was excess use of the SI among the unemployed. Ma
king sure that the insurance programs are used in the ways intended is likely 
to be important per se. If the citizens have the perception that the benefits are 
misused this could undermine the legitimacy of the social insurance system.  

Moreover, the fact that I do not find any effect of the reform on the job 
finding rate can have different explanations, which would have different 
policy implications. First, the reason could be that, for those affected by the 
reform, search effort did not differ depending on receiving benefits from the 
UI or the SI. This would then indicate that monitoring in at least one of these 
insurance programs is lax. If these persons did not search actively in either 
program, this would suggest lax monitoring in the UI, as active search is a 
formal requirement for UI benefits. If they in fact searched actively in both 
programs, this would instead indicate lax monitoring in the SI, as the SI is 
intended for those who have lost their work (search) capacity due to illness.  

Second, it is possible that spending more time receiving UI benefits in 
fact did increase search effort, but that more active search still did not result 
in faster transitions to employment for this particular group. If this is the 
case, it could indicate that those who changed their sickness absence behav
ior due to the reform were not very attractive on the labor market. 
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Essay 1: The effects of making upper 
secondary school more comprehensive on 
dropout rates, educational attainment and 
earnings: Evidence from a Swedish pilot 
scheme♦ 

1 Introduction 
A much debated issue within education policy is whether, and at what age, 
students should be separated into academic and more vocationally oriented 
educational tracks. Across OECD countries, there is great diversity regarding 
the age at which this type of tracking1 is done. In some countries, e.g. Aus
tria and Germany, pupils are tracked into different types of schools already 
at the age of 10, while in some others, e.g. the US and Spain, the school sys
tem remains comprehensive all through secondary school.  Likewise, coun
tries differ in terms of the number of educational tracks available and the ex-
tent of curricular differences among the available tracks.2 Since the Second 
World War, there has been a tendency in many OECD countries towards 
adopting more comprehensive school systems (see e.g. Leschinsky and 
Mayer, 1990). The effects of such policy changes have generally been diffi
cult to evaluate as the reforms have often coincided with other major chang
es of the education systems3 or been implemented at the same time across a 

♦ I am grateful to Peter Fredriksson, Erik Grönqvist, Per Johansson, Oskar Nordström Skans, 
Tuomas Pekkarinen and Björn Öckert for valuable comments and discussions. The paper has 
also benefitted from comments by participants at the RTN meeting in Microdata: Methods 
and Practices at the Central European University and by seminar participants at IFAU and the 
Department of Economics, Uppsala University. 
1 The meaning of the term ‘tracking’ differs between Europe and the US. While in Europe 
tracking generally refers to the streaming of students into academic and vocational educa
tional tracks, in the US it rather signifies ability grouping within schools. In this paper, I use 
the term to refer to the former type of selection.
2 See e.g. OECD (2004, p. 262) for a comparison of structural features of school systems 
across the OECD countries. 
3 For instance, in the comprehensive school reforms in the Scandinavian countries in the 
1940-1970s, postponing division of students into different educational tracks coincided with 
increases in the number of compulsory years of education, and the introduction of new na
tional curricula. See e.g. Meghir and Palme (2005), Aakvik et al. (2003) and Pekkarinen et al. 
(2009) for studies of these reforms in Sweden, Norway and Finland, respectively. 
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whole nation. Such implementation schemes naturally make it difficult to se
parate the effects of reduced tracking per se from those of other concurrent 
changes or cohort effects. The consequences of these reforms therefore re
main disputed. 

This paper evaluates the effects of introducing a more comprehensive up
per secondary school system in Sweden by making use of a pilot scheme, 
which preceded a major educational reform. In 1991, the Swedish Parlia
ment decided on a reform which substantially reduced the differences in 
curricula between the academic and vocational tracks in upper secondary 
school. This was done by considerably increasing the academic content of all 
vocational tracks. The length of these tracks was at the same time extended 
from two to three years, giving them the same length as the academic tracks. 
As a result of these changes, students graduating from a vocational track at
tained basic eligibility for university studies. The reform was preceded by a 
six-year pilot-period in which the new vocational tracks were tried out in 
some municipalities. As the pilot scheme did not coincide with any other 
changes of the upper secondary school system, it can be used to identify the 
effects of introducing more academic vocational tracks on students’ later 
educational and labor market outcomes. 

In theory there are compelling arguments both in favor of and against this 
type of shift towards a more comprehensive school system. Opponents of the 
1991 reform argue that not all students may benefit from an upper secondary 
education with a substantial academic content. To make everyone pursue 
such a track may be a waste of resources, since it retains into academic edu
cation individuals who may lack the ability to benefit from it or who have 
already made up their mind to pursue a non-academic career (Brunello and 
Checchi, 2007). This could potentially even cause some students to drop out 
of upper secondary school and consequently have a negative impact on their 
educational attainment. 

Proponents of the reform instead argue that it is advantageous that stu
dents no longer have to choose a definitive educational direction, which may 
restrict them in the future, at an early age. Educational systems with early 
tracking are exposed to the risk of students ending up in the wrong track as it 
may be difficult to anticipate future educational performance at an early 
point in the educational career (see e.g. Brunello et al., 2004). Also, the will
ingness to proceed up the educational ladder may not yet be well formed. 
The consequences of choosing the wrong track will be mitigated when all 
tracks enable students to continue to higher education. This argument is fre
quently brought up with regard to students whose parents have low educa
tion, as they are thought to often end up in vocational tracks for reasons un
related to their ability.4,5 

4 A country’s choice of tracking policy is likely to also affect students’ performance through 
peer effects; see e.g. Hanushek and Wössman (2006) for a discussion. Moreover, a selective 
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There are some previous studies which also investigate the effects of 
adopting a more comprehensive school system using within-country vari
ation in tracking regimes. The abolishment of tracking in British secondary 
schools during the 1960s and 1970s is a particularly well-studied case; see 
e.g. Galindo-Rueda and Vignoles (2005) and Kerkhoff et al. (1996). As this 
reform took place only gradually, it produces a set-up with regional variation 
in students’ exposure to the comprehensive system. However, in a recent 
paper Manning and Pischke (2006) show that the regions that chose to im
plement the reform early were systematically different from the late adopt
ers. They argue that studies exploiting this variation are unlikely to remove 
the selection bias between students attending different types of schools.  

Other researchers have tried to estimate the effects of different tracking 
regimes by utilizing cross-country variation in these policies; see e.g. Ha
nushek and Wössman (2006). Such studies face the difficulty of accounting 
for all unobserved country-specific factors which are correlated with the 
choice of tracking regime, and which also affect students’ performance. 
Failure to do this will lead to biased estimates. Waldinger (2007) finds that 
the results of this literature are very sensitive to model specification as well 
as to which countries are included in the analysis. 

The pilot scheme studied in this paper was implemented gradually over a 
3-year period. Moreover, different regions came to participate to different 
extents as not all vocational tracks were converted to 3-year tracks within all 
participating municipalities. This generates a setting with temporal as well as 
regional variation in students’ exposure to the pilot tracks, which I exploit to 
identify the effect of introducing a more comprehensive upper secondary 
school system. Unlike the British case described above, the participation de
cision was not given to the municipalities or schools themselves, but to a 
central government agency. As the selection of municipalities was based on 
stipulated criteria and observed characteristics, I am able to address selection 
bias in a more reliable way compared to previous studies of similar reforms.6 

The results show that the introduction of more comprehensive upper sec
ondary schooling – through prolonging and adding more academic content to 
the vocational tracks – increased the drop out rate. The probability of drop
ping out of upper secondary school is estimated to have increased by 3.8 per
centage points as a consequence of attending a 3-year rather than a 2-year 

school system is generally favored by the view that it is easier to teach homogenous classes. 

The 1991 reform did not necessarily alter the composition of students in academic versus 

vocational tracks. Thus, we should not expect any major effects of the reform operating 

through these channels. 

5 See e.g. Brunello and Checchi (2007) for a more extensive discussion of the relative merits 

of a comprehensive versus a selective school system. 

6 The effects of this pilot scheme have previously been studied by Ekström (2003). However, 

she uses data for only a single cross section of students and thus cannot control for unob
served differences across municipalities. Moreover, only individuals who have graduated 

from upper secondary school are included in her analysis.  
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vocational track. This increase is entirely driven by students who finished 
compulsory school with a below-average grade point average (GPA). Al
though an important motive behind the policy change was to enable all upper 
secondary school graduates to pursue a university degree, the results give no 
indication that the extra year of schooling increased the transition rate to 
university studies. There is some weak evidence, however, that the extra 
year of education may have led to increased earnings in the long run. 

The outline of the rest of the paper is as follows. The next section de
scribes the 1991 reform of the Swedish upper secondary school as well as 
the pilot scheme preceding the reform. Section 3 presents the empirical strat
egy and the data. The results are reported in Section 4. Finally, Section 5 
discusses the results and concludes.  

2 The 1991 reform of upper secondary school and the 
pilot scheme 
All individuals who have completed nine years of compulsory schooling are 
entitled to upper secondary education. Schooling at the upper secondary 
level is voluntary although the vast majority of students choose to attend. 
Among those who finished compulsory schooling in 1988, almost 90 percent 
continued directly to upper secondary education (Palme 1992, p. 207). Upper 
secondary school comprises several different educational tracks to which in
dividuals apply based on their grades from compulsory school. Students 
generally attend a school in their municipality of residence, but if the desired 
track is not offered they can instead choose to attend it in a nearby munici
pality. 

Individuals who are older than 20 when they begin upper secondary edu
cation are not entitled to attend a general upper secondary school, but instead 
enter the adult education system. Within this system, both those who lack 
any upper secondary education and those who dropped out before graduating 
can finalize a degree. It is also possible to supplement e.g. a 2-year upper 
secondary degree in order to obtain a 3-year degree. 

In 1991 the Swedish Parliament decided on a major reform of upper sec
ondary education. The reform can be categorized as a step from a selective 
towards a more comprehensive upper secondary school system.7 Before the 
reform, upper secondary education consisted of a few academic and several 
vocational tracks. The vocational tracks were two years long and consisted 
mainly of vocational training. The academic tracks typically lasted three 
years and prepared the students for higher education.8 

7 The reform is thoroughly described in e.g. National Agency for Education (2000). 
8 There were also a large number of short, more specialized vocational courses. 
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The general aim of the 1991 reform was to bring about a higher quality of 
education as well as to increase the flexibility of the upper secondary school 
system. The largest changes concerned the vocational tracks, which through 
the inclusion of several general theoretical subjects in the curriculum re
ceived a considerably higher academic content. The length of the vocational 
tracks was also extended from two to three years, hence giving them the 
same length as the academic tracks. These changes were motivated by the 
view that there was an increasing need for a broader education in working 
life as well as by the desire to enable everyone to continue to university stud
ies. As a result of the reform, all students graduating from a vocational track 
attained basic eligibility9 for university studies.10 

2.1 The pilot scheme with prolonged vocational tracks 
Concerns about the need to modernize the vocational upper secondary edu
cation had been raised all through the 1980s (see e.g. Prop. 1983/84:116). In 
1984 the government appointed a committee with the task of reviewing the 
vocational education and putting forward suggestions for improvements. The 
proposals led to a nation-wide pilot period between 1988 and 1993 in which 
new 3-year vocational tracks were tried out in some municipalities.11 

The 3-year vocational tracks in the pilot scheme had increased academic 
content compared to the ordinary 2-year tracks. While Swedish was the only 
general theoretical subject included in all 2-year tracks, the pilot tracks also 
contained English, social studies and an elective course. Math appears to be 
by far the most common choice of elective.12 As a result of these additions, 
students graduating from the pilot tracks attained basic eligibility for univer
sity studies. Another difference between the 2- and 3-year tracks is that the 
latter located a larger share of the vocational training in workplaces rather 
than in schools.13 

9 ‘Basic eligibility’ does not mean eligibility to all university studies as some programs have 

special requirements. 

10 The reform contained more elements than those described here. There were, for instance,
 
several organizational changes in the upper secondary school system as well as changes in the 

structure of the different educational tracks.
 
11 See e.g. Prop. 1987/88:102 for a description of the pilot scheme.  

12 The National Board of Education (1990a) reports that 86 percent of the students in 1988
 
chose to study math. 

13 Compared to the pilot tracks, the 3-year vocational tracks that were implemented after the
 
1991 reform contained even more academic subjects and somewhat less training in work
places.  
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2.1.1 The implementation of the pilot scheme14 

The pilot scheme contained about 6,000 available places in 1988, 10,000 in 
1989, and 11,200 in 1990. This represented approximately 11-20 percent of 
the total number of available places in vocational tracks (National Board of 
Education 1989a, 1989b, and 1990b). A class in the pilot scheme would 
always replace a class in a corresponding 2-year track, implying that the total 
number of available places in vocational tracks was not expanded. On top of 
this, in 1987 there was a very limited pre-pilot scheme only including 500 
places. The tracks in the pre-pilot scheme differed somewhat from those in 
the pilot scheme as they did not contain more extensive workplace training.  

The National Board of Education was responsible for allocating the pilot 
scheme among the different vocational tracks, as well as for deciding in 
which municipalities it should be located each year. The allocation of places 
among the different tracks was done primarily on the basis of proportional
ity; the goal was that each track should receive the same share of available 3
year places as they received of 2-year places. There were however some 
deviations from this principle, e.g. tracks with a small number of places were 
somewhat overrepresented. The allocation decision was further restricted by 
the fact that in the beginning of the pilot period no curricula had yet been 
prepared for some of the 3-year tracks. This meant that out of the 18 3-year 
tracks available, the pilot scheme could include only 10 in 1988 and 17 in 
1989. In 1990 all 18 tracks were included. Table 1 shows which tracks were 
included each year as well as each track’s number of available and share of 
vacant places.15 

14 This section is mainly based on SOU 1989:106, which describes the implementation process 
in 1988 and 1989. The implementation in 1990 has not been documented, but was most likely 
carried out according to the same principles.  Regarding the pre-pilot scheme in 1987, there is no 
available documentation of the implementation process. 
15 The share of vacant places was in general somewhat lower for the 3-year vocational tracks 
than for the 2-year tracks. For the 2-year tracks the share of unfilled places amounted to 0.07 
in 1987, 0.08 in 1988, 1989 and 1990. 

24
 



 

  
    

    
     

   
    
    

     
      

     
         

     
      
       

      
         

      
         

        
         

         
     

   

 

Table 1: Number of available places and share of vacant places by pilot track and year
 1987 1988 1989 1990


 No. of Share No. of Share No. of Share No. of Share 
places vacant places vacant places vacant places vacant 

Electrical engineering 48 0.00 528   0.02 656   0.03 776   0.02 
Health care 46 0.02 2 182   0.03 2 918   0.03 3 072   0.10 
Heating, ventilation and sanitation 64 0.11 64   0.00 72   0.00 104   0.00 
Industry 352 0.01 1 608   0.09 1 952   0.13 1 968   0.12 
Business and services 210   0.01 660   0.03 990   0.05 
Caring services: children, youth 256   0.01 420   0.01 420   0.08 
Construction 296   0.08 408   0.02 432   0.01 
Textile and clothing manufacturing 136  0.11 208  0.22 224  0.17 
Transport and vehicle engineering 752   0.04 992   0.03 1 056   0.02 
Use of natural resources 352   0.12 640   0.09 720   0.04 
Constructional metalwork 56   0.14 56   0.05 
Food manufacturing 224   0.08 256   0.11 
Handicraft 32  0.03 64  0.05 
Painting 56   0.04 88   0.05 
Process technology 176  0.17 208  0.23 
Restaurant 336   0.00 416   0.00 
Wood technology 144  0.10 168  0.09 
Graphic 112 0.00 
Total 510 0.03 6 384   0.05 9 950   0.06 11 130   0.07 

Notes: Share of vacant places by September 15th each year. Source: National Board of Education (1988), (1989a), (1989b), and (1990b). 
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Regarding the geographical location of the pilot scheme, the Government 
stipulated that it should be distributed among regions with different industry 
and population structures. There should also be variation regarding the ex-
tent to which different regions participated. In some participating regions, all 
or a large share of the vocational tracks should be converted to 3-year tracks, 
while in other regions only a few of the tracks should be prolonged. The 
motive behind these requirements was to get an idea of how the more exten
sive work place training worked in different types of labor markets, as well 
as of the strain on the labor market if it was implemented on a large scale. 
On top of these criteria, the National Board of Education emphasized whe
ther or not the local labor market was prepared to arrange the extended 
workplace training. In judging this they relied upon recommendations from 
employer and union representatives in different sectors.  

The initiative to participate always came from the municipalities them
selves, as they had to apply to the county school board in order to be consid
ered. The board then made recommendations based on which municipalities 
they believed had the best prerequisites to participate. With the help of these 
suggestions, the National Board of Education made the final selection ac
cording to the criteria listed above. The same procedure was repeated each 
year, with the exception that schools that had participated in the pilot scheme 
one year always were included the following years. The interest to partici
pate was large; each year there were applications for far more places than 
what was available. 

Sweden had 284 municipalities during this time period. Only about 68 
percent of them offered vocational tracks. Students residing in the other mu
nicipalities hence had to attend school in a nearby municipality if they 
wanted to obtain a vocational degree. Figure 1 illustrates the share of (all) 
municipalities that participated in the pilot scheme each year, as well as how 
the extent of their participation varied over time. The pre-pilot scheme in 
1987 only involved 22 municipalities, all of which participated to a quite 
small extent. When the actual pilot scheme was introduced in 1988, about 40 
percent of the municipalities were granted participation. In 1990, this share 
had increased to about 52 percent. The extent to which the municipalities 
participated also increased each year. Thus, throughout the pilot period the 
pilot scheme was extended both to new municipalities as well as often to 
more tracks within already participating municipalities. 
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1986 1987 1988 1989 1990 
year 

1-25% 3-year tracks 26-50% 3-year tracks 
51-75% 3-year tracks 76-100% 3-year tracks 

Figure 1: Share of municipalities that participated in the pilot scheme each year,  
and the extent of their participation 

Notes: ‘% 3-year tracks’ is the percent of all vocational tracks available in a municipality 
which were part of the pilot scheme. Source: Own calculations based on the Upper secondary 
school application record. 

All through the pilot period most participating municipalities came to of
fer both 2- and 3-year vocational tracks. Sometimes the exact same track was 
offered in both lengths within the same municipality. Even in municipalities 
only offering either 2- or 3-year tracks, students could in some cases have a 
choice of program length if a nearby municipality offered tracks of a dif
ferent length. The design of the pilot scheme thus generates a setting where 
some students were given the choice of attending a 3-year rather than an 
ordinary 2-year vocational track. The degree to which a student had this 
choice depended on where he or she lived as well as on which year he or she 
began upper secondary school.  
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3 Estimating the impact of the prolongation of 
vocational upper secondary education 

3.1 Data 
The data used come from different administrative records maintained by 
Statistics Sweden.16 The records cover the entire Swedish population during 
the period 1985-2006. One of the most important registers for this study is 
the Upper secondary school application record, which contains information 
on when and where an individual began upper secondary school as well as 
what track (type and length) he or she started. I use this record to construct 
the sample of individuals, but also to acquire information on which educatio
nal tracks each municipality offered each year.  

The population of interest consists of all persons who finished compul
sory school during 1986-1990 and who thereafter continued directly to upper 
secondary school. Only individuals who began a vocational track – a regular 
2-year track or a 3-year pilot track – are included. An additional restriction 
imposed is that only pilot tracks which corresponded to regular 2-year tracks 
are included, and vice versa.17 The population consists of 202,072 individu
als. However, almost 9 percent are excluded due to missing information on 
some of the variables18, giving me a final sample of 184,101 persons. 

These data are matched with information on the individuals’ later educa
tional attainment and earnings, as well as with some background variables. 
More specifically, I consider the following outcomes: whether the person has 
dropped out of upper secondary school; whether his/her highest education 
level is at least three years of upper secondary education; whether he/she has 
begun university studies; whether he/she has completed a university degree; 
and the natural logarithm of annual earnings.  

To determine whether an individual has dropped out of upper secondary 
school, I use data from the Upper secondary school graduation record. A 
person is considered to have dropped out if he or she still has not graduated 
six years after being admitted. As mentioned before, it is possible for those 
who have dropped out to later supplement their education within the adult 
education system. Such complementary courses are not included in the 
graduation record, implying that these individuals are still considered drop
outs. 

To determine whether a person has obtained at least three years of upper 
secondary education, I use data collected by Statistics Sweden on the indi

16 Table A1 presents all variables and which registers they originate from.
 
17 This restriction excludes students in the 3-year Graphic and Handicraft tracks since they do 

not correspond to any of the 2-year tracks. Table A2 lists the included 2- and 3-year tracks. 

18 The majority of these individuals are excluded due to missing information on either mu
nicipality of residence or grades from compulsory school.  
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vidual’s highest education level. This measure includes courses obtained 
within the adult education system. Data on initiated and completed univer
sity studies are obtained from the University enrolment and graduation re-
cords. These three educational outcomes are measured 15 years after the 
person began upper secondary school. Most students begin upper secondary 
education at age 16, implying that these outcomes are generally measured at 
age 31. 

The earnings measure used is defined as the annual sum of the individu
als’ gross wage earnings (in SEK). I consider earnings for 16 years after the 
person started upper secondary school. 

The individual background variables include: sex; immigrant back
ground19; municipality of residence the year before applying to upper secon
dary school; and GPA the last year of compulsory school. The students have 
also been linked to their biological parents in order to obtain information on 
the parents’ highest education level and their immigrant background.   

Table 2 presents descriptive statistics for the individual background vari
ables. It also shows the local unemployment rate during the relevant time 
period. The individuals in the sample are separated into two groups based on 
the degree to which their municipality of residence participated in the pilot 
scheme. Municipalities with an above-average share of 3-year tracks in 1990 
are considered ‘high level’ regions, while those with a below-average share 
are referred to as ‘low level’ regions.20 The average share of 3-year tracks in 
1990 was 0.18. We see from the table that the two groups are very similar in 
terms of all observed individual level characteristics. The local un
employment rate is in general somewhat higher in the municipalities that 
participated to a high degree in the pilot scheme. It is also important to note 
the dramatic increase in the unemployment rate in the beginning of the 
1990s. This was a very turbulent period on the Swedish labor market. De
scriptive statistics for the individual outcome variables are presented in the 
next section. 

19 A person is considered to have immigrant background if he or she is born in a Non-Nordic
 
country.  

20 The ‘low level’ group includes the municipalities that did not participate in the pilot scheme 

at all.
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Table 1: Sample characteristics 
Level of pilot scheme (1990) in 

municipality of residence♦
 Low High 

Individual characteristics: 
Average GPA compulsory school 2.88 2.86 
Prop. of females 0.41 0.40 
Prop. of immigrants (=born in non-Nordic 0.02 0.02 
country)  
Prop. whose parents are both immigrants 0.02 0.03 
Prop. whose parents have upper secondary 0.55 0.55 
education  
Prop. whose parents have post upper secon 0.16 0.17 
dary education 
Municipality characteristics: 
Average unemployment rate♣ 

1988 3.6% 3.9% 
1989 3.0% 3.3% 
1990 3.0% 3.3% 
1991 5.0% 5.4% 
1992 8.7% 9.1% 
1993 12.9% 13.3% 

Number of individuals 97,671 86,430 
Notes: ‘High level of pilot scheme’ municipalities are defined as municipalities where the 
share of 3-year tracks was above the average (=0.18) in 1990. The sample consists of all indi
viduals who finished compulsory school 1986-1990 and the same year began a vocational 
track in upper secondary school. ♦Municipality of residence is measured the year before the 
individual started upper secondary school. ♣The unemployment rate is measured at the county 
level and includes participants in labor market programs. 

3.2 Identification strategy 
The purpose of this paper is to evaluate the effects of the prolongation of 
vocational upper secondary education on individuals’ educational attainment 
and earnings. The following econometric model characterizes the effect of 
attending a 3-year rather than a 2-year vocational track on an individual’s 
educational or labor market outcome:  

Yijk = γ j + µk + βDijk + δX i + ε ijk (1) 

where Yijk is the outcome of interest for individual i, beginning upper secon
dary school in year k, and residing in municipality j. γj and µk denote munici
pality-of-residence and cohort fixed effects, respectively, and Xi is a vector 
of individual characteristics. Dijk is a dummy variable, where Dijk =1 if the 
individual chose to attend a 3-year vocational track, and Dijk =0 if he or she 
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attended a 2-year track. β is thus the effect of attending the longer and more 
academically oriented vocational track. 

Estimating model (1) with Ordinary Least Squares (OLS) may lead to bi
ased estimates as εijk and Dijk are likely to be correlated. Even if we have a 
rich data set of individual characteristics, we are unlikely to be able to con
trol for all factors which are correlated with the individual’s choice of track 
length and which also affect his or her later educational or labor market out
comes.  

The pilot scheme however provides us with a potential source of exoge
nous variation in track length, which can be exploited in order to estimate 
the causal effect of attending a 3-year vocational track. As we have seen, the 
pilot scheme gave some students the choice of attending a 3-year rather than 
a regular 2-year vocational track. The extent to which a person had this 
choice depended on which year he or she finished compulsory school – as 
the pilot scheme was introduced gradually over time – as well as on where 
he or she lived – as the degree to which municipalities participated in the 
pilot scheme greatly varied. After controlling for cohort and municipality of 
residence (during compulsory school), individuals’ exposure to the pilot 
scheme is potentially exogenous to the unobserved component of the out
comes of interest and can consequently be used as an instrument for the 
length of the chosen track (Dijk).21 

I will estimate the model using Two Stage Least Squares (2SLS). The 
first stage can be written as:   

Dijk = γ j + µk +αPjk + λX i + vijk (2) 

The instrument, denoted by  Pjk, is the extent to which the individual’s mu
nicipality of residence participated in the pilot scheme by the time he or she 
began upper secondary school, measured as the share of the available voca
tional tracks which constituted 3-year tracks.22,23 I measure municipality of 
residence during the fall semester of the individual’s last year of compulsory 
school. This means that, unlike municipality of upper secondary school at
tendance, it is likely to be exogenous with respect to the location of the pilot 
scheme. In general it seems implausible that students would move already 
during compulsory school as a consequence of the introduction of 3-year vo
cational tracks, especially as it was already possible to apply to upper secon
dary schools in municipalities other than ones own. This assertion is also 
supported by the fact that the decision of where to locate the new available 

21 Similar identification strategies have been used in earlier studies; see e.g. Duflo (2001).  

22 Pjk is zero for municipalities not offering any vocational tracks.  

23 Ideally, Pjk would be measured as the share of the available places in vocational tracks 

which represented 3-year tracks. However, such data are not available at the municipality
 
level.
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pilot places each year was not taken until during the following spring, i.e. af
ter the point in time when I measure municipality of residence.24 

Pjk is a valid instrument for the length of the vocational track under the 
assumption that it is not correlated with any unobserved variables affecting 
the outcomes of interest, and that it had no impact on the outcomes other 
than through influencing whether the person attended a 2-year or a 3-year 
track. This entails assuming that the availability of pilot tracks did not affect 
the individual’s choice of whether to begin a vocational track at all. If the 
pilot tracks attracted students from the academic tracks or students who 
would otherwise have chosen not to attend upper secondary school, the indi
vidual’s untreated state is not clear and the results will consequently be hard 
to interpret. This part of the identifying assumption is tested below (see Sec
tion 3.2.2). Of course, for the method to work Pjk must also have explanatory 
power in the first stage. 

If the effects of obtaining additional education vary across individuals, the 
estimated coefficient for Dijk (in equation 1) should be interpreted as the 
average effect of attending a 3-year vocational track for those who, due to 
the availability of pilot tracks in their municipality of residence, chose to 
begin a 3-year rather than a 2-year track (see Imbens and Angrist, 1994). For 
this to be the correct interpretation, increased availability of pilot tracks in a 
municipality must never have decreased participation in the 3-year tracks 
among those living in that municipality. 

The vector of individual characteristics (Xi) in the model includes GPA 
for the last year of compulsory school, sex, immigrant background, the par
ents’ highest education level and whether both of the parents have immigrant 
background.25 An additional factor which is potentially important to account 
for is the local unemployment rate when the individual finished upper sec
ondary school. As was shown in Table 2, the unemployment rate rose 
steeply in the beginning of the 1990s. This means that students following a 
3-year track systematically graduated under worse labor market conditions 
than those attending a regular 2-year track. Not accounting for this implies 
that the estimated effect of attending a 3-year track will include the effect of 
graduating in a worse labor market situation. I will return to this issue in 
Section 4, where I present the results.  

24 At least this was the case with the localization decision in 1988 and 1989, which were the 
years that involved the largest increases of available places in the pilot scheme. Details are 
found in SOU 1989:106. The decision process in 1987 and 1990 has not been documented.  
25 I have also estimated a model that includes controls for what type of track (five categories) 
a person attended. The estimated effect of attending a 3-year track is virtually identical for 
this model. These results are not reported but can be obtained from the author.  
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3.2.1 Descriptive analysis 
Table 3(a) illustrates the basic idea behind the identification strategy. It 
shows means of the outcome variables for the cohort that started upper sec
ondary school the year before the pilot scheme was introduced (in 1986) as 
well as for those who started when it was fully implemented (in 1990). The 
individuals are additionally separated into ‘high’ and ‘low level of pilot 
scheme’ regions, based on where they lived the year before they started up
per secondary school. As in the previous section, municipalities with an 
above average share of 3-year tracks in 1990 are considered ‘high level’ 
regions, and those with a below-average share are referred to as ‘low level’ 
regions. The table shows the difference in average outcomes between the 
two cohorts, in both types of regions.26 

Let us start by looking at the share of individuals whose highest education 
level is at least three years of upper secondary education. This share will 
include everyone who has completed some type of post-secondary educa
tion. At least partly, this explains why about 27 percent of the vocational 
students already in the 1986 cohort – when all vocational tracks were 2-year 
tracks – obtained this level of education. Some of them could also have at
tended supplementary courses within the upper secondary school system af
ter completing their 2-year vocational degree or have changed from a 2-year 
vocational to a 3-year academic track during their course of study. Regard
ing this outcome, there is no visible difference between the two types of re
gions for the cohort starting upper secondary school in 1986. From 1986 to 
1990, this share more than doubled in both high and low level regions. How
ever, it increased significantly more in the high level regions. Under the as
sumption that general trends in educational attainment would not have been 
systematically different between the two types of regions in the absence of 
the pilot scheme, this difference-in-difference estimate can be interpreted as 
a causal effect of the pilot scheme. 

For the 1986 cohort, there is no significant difference between the high 
and low level regions regarding any of the other outcomes either. We see 
that the share of students dropping out decreases significantly over time in 
the regions that participated in the pilot scheme to a low extent, while there 
is no significant change in the high level regions. This indicates that the pro
longation of the vocational tracks may have increased the dropout rate from 
upper secondary school. Regarding the share of students obtaining a uni
versity degree and log earnings, the changes over time are not significantly 
different between the two types of regions. 

26 This analysis is inspired by Duflo (2001).  
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Table 3: Descriptive analysis: Means of outcome variables by cohort and level of pilot scheme 
Share with at least 3 years of USE Share dropping out♣  

Level of pilot scheme (1990) in Level of pilot scheme (1990) in 
 

municipality of residence municipality of residence 


 High Low Difference High Low Difference 


(a) Experiment of interest: 
Vocational students 
Starting USE (Upper se 0.651 0.588 0.063***  0.119 0.105 0.014* 
condary educ.) in 1990 (0.014) (0.007) (0.015) (0.007) (0.004) (0.008) 
Starting USE in 1986 0.267 0.266 0.000  0.125 0.126 -0.002 

(0.007) (0.005) (0.008) (0.008) (0.004) (0.009) 
Difference 0.384*** 0.321*** 0.063***  -0.006 -0.022*** 0.016** 

(0.012) (0.009) (0.015) (0.006) (0.004) (0.007) 
(b) Control experiment: 
Academic students 
Starting USE in 1990 0.947 0.945 0.002  0.055 0.054 0.001 

(0.002) (0.002) (0.003) (0.004) (0.002) (0.004) 
Starting USE in 1986 0.870 0.869 0.001  0.076 0.079 -0.003 

(0.005) (0.005) (0.007) (0.006) (0.005) (0.007) 
Difference 0.077*** 0.076*** 0.001  -0.020*** -0.025*** 0.004 

(0.005) (0.004) (0.006) (0.003) (0.005) (0.006) 
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Table 3, cont. Share with university degree Log annual earnings♦ 
Level of pilot scheme (1990) in Level of pilot scheme (1990) in 

municipality of residence municipality of residence 
 High Low Difference High Low Difference 
(a) Experiment of interest: 
Vocational students 
Starting USE in 1990 0.097 0.097 -0.000  12.026 12.026 -0.000 

(0.004) (0.003) (0.005) (0.011) (0.009) (0.014) 
Starting USE in 1986 0.065 0.068 -0.003  11.936 11.926 0.010 

(0.003) (0.003) (0.005) (0.011) (0.009) (0.014) 
Difference 0.032*** 0.029*** 0.003  0.090*** 0.100*** -0.010 

(0.004) (0.003) (0.005) (0.014) (0.011) (0.018) 

(b) Control experiment: 
Academic students 
Starting USE in 1990 0.419 0.405 0.014  12.144 12.163 -0.019 

(0.013) (0.006) (0.014) (0.009) (0.008) (0.012) 
Starting USE in 1986 0.362 0.342 0.020  12.099 12.113 -0.014 

(0.014) (0.008) (0.016) (0.012) (0.013) (0.018) 
Difference 0.057*** 0.063*** -0.006  0.045*** 0.049*** -0.005 

(0.007) (0.006) (0.009) (0.012) (0.011) (0.016) 

Notes: ‘High level of pilot scheme’ municipalities are defined as municipalities where the share of 3-year tracks was above 
the average (=0.18) in 1990. Robust standard errors in parentheses, allowing for clustering by municipality of residence. 
*/**/*** denotes significance at the 10/5/1 percent levels respectively. ♣Dropping out is here defined as to not complete USE 
with grades in all subjects. ♦Earnings are here measured 16 years after the person began upper secondary school. All individu
als with positive wage earnings are included. 
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3.2.2   Evaluating the identifying assumptions 
The assumption that, in the absence of the pilot scheme, trends in educa
tional attainment and earnings would not have differed systematically be
tween high and low level of pilot scheme municipalities is of course impos
sible to test directly. However, it is possible to examine an implication of 
this assumption as I also have data for students attending academic tracks in 
upper secondary school. The length of the academic tracks was not altered 
during the pilot period. Hence, there should not be any systematic differen
ces in the changes of the outcome variables between the two types of regions 
for these students. 

Table 3(b) presents means of the outcome variables in the same fashion as 
3(a), but for students attending academic tracks. We see that for none of the 
outcome variables are there any significant differences between the two 
types of regions. This is the case for both cohorts. This suggests that the 
statistically significant difference-in-difference estimates for the dropout rate 
and share completing at least three years of upper secondary education for 
the vocational students, are not results of unsuitable identifying assumptions. 

As discussed earlier, it is possible that the introduction of 3-year voca
tional tracks affected the individual’s choice of whether to obtain an aca
demic or a vocational upper secondary degree. If this is the case, the indi
viduals’ untreated state is not clear, which would make the results hard to 
interpret. The same problem would arise if the pilot scheme affected indivi
duals’ decisions of whether or not to begin upper secondary school. 

Table 4 shows the share of students in upper secondary school that began 
vocational as well as academic tracks before and after the full implementa
tion of the pilot scheme, i.e. in 1986 and 1990.27 The shares are calculated 
separately for municipalities that participated in the pilot scheme to different 
extents. We see that the share of students starting a vocational track de
creases slightly over time, while the share starting an academic degree in
creases. There are, however, no significant differences in these patterns be
tween municipalities that participated in the pilot scheme to a higher or a 
lower degree. 

27 Upper secondary school also comprised a number of short more specialized vocational 
courses. These are not included in the table. 
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Table 4: Share of students in vocational and academic tracks by cohort and level of pilot scheme 
Share starting vocational tracks 
Level of pilot scheme (1990) in 

municipality of residence 
 High Low Difference 

Share starting academic tracks 
Level of pilot scheme (1990) in 

municipality of residence 
High Low Difference 

Starting USE (Upper se
condary educ.) in 1990 
Starting USE in 1986 

Difference 

0.411 
(0.015) 
0.430 
(0.018) 
-0.019** 

0.427 
(0.008) 
0.442 
(0.009) 
-0.015*** 

-0.015 
(0.017) 
-0.012 
(0.020) 
-0.004 

 0.546 
(0.014) 

 0.517 
(0.016) 

 0.029*** 

0.536 
(0.009) 
0.513 
(0.010) 
0.023*** 

0.010 
(0.016) 
0.004 
(0.018) 
0.006 

(0.008) (0.005) (0.009) (0.007) (0.005) (0.008) 
Notes: ‘High level of pilot scheme’ municipalities are defined as municipalities where the share of 3-year tracks was above 
the average (=0.18) in 1990. Robust standard errors in parentheses allowing for clustering by municipality of residence. 
*/**/*** denotes significance at the 10/5/1 percent levels respectively. 

37 



 

 

 

 

 

 

 

 
 

 

   
  

  
    

 
    

     

     

   

    

 

 
 

 

 
 

Table 5 shows the share of students finishing compulsory school who 
start upper secondary school the same year. Again, the individuals are sepa
rated based on their municipality of residence’s level of participation in the 
pilot scheme. Since the first year for which there are data on students finish
ing compulsory school is 1988, I here compare changes between 1988 and 
1990. The number of available places in the pilot scheme in 1990 was almost 
double that of 1988. Thus, any divergent trends in upper secondary school 
participation arising as a consequence of the pilot scheme are likely to be vi
sible also by comparing these years. We see from the table that there are no 
significant changes in the share starting upper secondary school in any of the 
two groups of municipalities.  

To sum up, according to the checks performed in this section the identify
ing assumptions imposed seem appropriate. 

Table 5: Share of students finishing compulsory school who continue directly to 
upper secondary school, by cohort and level of pilot scheme 

Share starting upper secondary school 
Level of pilot scheme (1990) in 

municipality of residence 
 High Low Difference 

Starting upper secondary educ. in 1990 

Starting upper secondary educ. in 1988 

Difference 

0.853 
(0.006) 
0.856 
(0.005) 
-0.002 

0.856 
(0.004) 
0.857 
(0.004) 
-0.001 

-0.003 
(0.007) 
-0.001 
(0.006) 
-0.001 

(0.003) (0.004) (0.005) 
Note: ‘High level of pilot scheme’ municipalities are defined as municipalities where the 
share of 3-year tracks was above the average (=0.18) in 1990. Robust standard errors in pa
rentheses allowing for clustering by municipality of residence. */**/*** denotes significance 
at the 10/5/1 percent levels respectively. 

4 Results 

4.1 The effect of the pilot scheme on the choice of track length 
Before presenting the results from the instrumental variables estimation, I 
report estimates for the first stage relationship, showing that the intensity of 
the pilot scheme in an individual’s municipality of residence is a good pre
dictor for his or her choice of track length. This section also gives some ad
ditional evidence indicating that the pilot scheme is a valid instrument.  
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The first two columns of Table 6 present the results for the first stage re
lationship. Column (1) reports estimates from a regression containing only 
the instrument, cohort fixed effects and municipality-of-residence fixed ef
fects. In column (2) all individual characteristics are included. Comparing 
column (1) and (2), we see that the coefficient for the instrument is very 
robust to the inclusion of additional control variables. The estimate reveals 
that the pilot scheme intensity in a person’s home municipality has a clear 
impact on the probability that he or she begins a 3-year, rather than a 2-year, 
track. The coefficient is statistically significant at the 1 percent level and 
suggests that increasing the share of 3-year tracks by, for instance, 50 per
centage points in a person’s home municipality on average increases the 
probability that he or she begins a 3-year track by nearly 30 percentage 
points. The fact that there is not a one to one correspondence between the 
share of 3-year tracks and the probability that a person begins such a track is 
likely to be mainly explained by the possibility for students to attend schools 
outside their municipality of residence. The last row of Table 6 reports the F
statistic for the null hypothesis that the coefficient for the instrument is zero. 
The F-statistic is about 184, which indicates that a weak instrument is not a 
concern.28 

Some of the other variables also have a significant impact on the prob
ability of beginning a 3-year track. As can be expected, students with a high 
GPA from compulsory school and students with highly educated parents are 
more likely to choose the longer and more academically oriented vocational 
track. Gender and immigrant background have no significant impact on the 
choice of track length, while having immigrant parents is associated with a 
significantly lower probability of choosing the 3-year track. 

It is also important to mention that the location of the pilot places seems 
to have been exogenous to the individuals. The fact that the addition of indi
vidual controls does not affect the estimate for the instrument suggests that 
any excluded individual variables are unlikely to be correlated with the pilot 
scheme intensity. Moreover, the selection of pilot municipalities appears to 
have been based largely on characteristics that are likely to have remained 
relatively constant throughout the relevant time period (see Section 2.1.1), 
e.g. industry and population structure. The relevant municipality characteris
tics should therefore be captured by the municipality fixed effects. However, 
as an additional test for endogeneity, I also estimate the first stage regression 
for the sample of students attending academic tracks.29 Since the academic 
tracks were not part of the pilot scheme, there should not be any effect of the 
pilot scheme intensity on the choice of track length for these students. A 

28 Staiger and Stock (1997) suggest that an F-statistic less than 10 indicates weak instruments.  
29 As one of the academic tracks lasted four years, this regression estimates the effects of the 
pilot scheme intensity on the probability of choosing a 3- or a 4-year, rather than a 2-year, 
track.  
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significant ‘effect’ would instead suggest the presence of unobserved vari
ables, which are correlated with the pilot scheme intensity.30 The results from 
this test are reported in column (3) and (4) in Table 6. The test gives no sign 
of an endogenous relationship as the estimate for the pilot scheme is statisti
cally insignificant.  

Table 6: Effects on the probability of beginning a 3-year track 
Vocational students Academic students♦ 

(1) (2) (3) (4) 

Pilot scheme intensity in 
municipality of residence 

0.577*** 
(0.050) 

0.577*** 
(0.050) 

-0.015 
(0.016) 

-0.019 
(0.015) 

Cohort fixed effects Yes Yes Yes Yes 
Municipality-of-residence  
fixed effects 

Yes Yes Yes Yes 

GPA compulsory school 

Female  

0.026*** 
(0.005) 
-0.005 

0.298*** 
(0.011) 

 -0.079*** 

Immigrant background 

Parents with immigrant back
ground
Parent with upper secondary 
education 
Parent with post-upper secon
dary education
Sample size 
F-statistic on the instrument 

184,101 
131.32 

(0.008) 
0.011 
(0.008) 

 -0.008* 
(0.005) 

 0.007*** 
(0.001) 

 0.026*** 
(0.002) 
184,101 
131.61 

224,337 
0.81 

(0.003) 
 -0.002 

(0.005) 
0.045*** 
(0.005) 
0.030*** 
(0.002) 
0.038*** 
(0.003) 
224,337 
1.67 

Notes: Robust standard errors in parentheses allowing for clustering by municipality of resi
dence. */**/*** denote significance at the 10/5/1 percent levels respectively. ♦As one of the 
academic tracks lasted four years, these regressions estimate effects on the probability of 
beginning a 3-year, or longer, track. 

In sum, the results presented in this section show that the pilot scheme in-
tensity had a significant and substantial effect on the probability of begin
ning a 3-year vocational track, and that it can be used as an instrument for 
the students’ choice of track length. Let us therefore move on to the effects 
of attending the prolonged vocational tracks.  

30 If these unobserved variables are also related to the unobserved variables in the outcome 
equation, the instrument would most likely be invalid.  
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4.2 The effect of attending a 3-year track on the probability of 
dropping out 
I start by presenting the estimated effect of beginning a 3-year, rather than a 
2-year, vocational track on the probability of dropping out of upper secon
dary school for the full sample of vocational students. I use two different 
measures of dropping out: to have still not graduated six years after admit
tance, and to have not graduated with complete grades before this point in 
time. A person will graduate with incomplete grades if he or she has not 
attended school enough to obtain grades in all subjects, meaning that he/she 
is likely to have dropped out of some, but not all, of the classes.  

Table 7 shows 2SLS as well as OLS estimates. In both cases, the model is 
estimated both with and without the individual covariates.31 The OLS esti
mates for the effect of attending a 3-year track would be biased if e.g. those 
choosing to attend a 3-year track would differ in motivation from those at
tending a 2-year track. However, when the individual covariates are included 
in the model, the OLS estimates turn out to be quite similar in size to the 
2SLS estimates.  

The preferred specification (column 4) suggests that choosing to attend a 
3-year rather than 2-year vocational track increased the probability of drop
ping out by 3.8 percentage points, and the probability of not finishing with 
grades in all subjects by as much as 7.5 percentage points. The estimates are 
statistically significant at the 5 and 1 percent levels, respectively. Hence, the 
prolongation of the vocational tracks seems to have caused a large increase 
in the dropout rate from upper secondary school. It is important to note, 
however, that if students dropped out during the third year, they still re
ceived more education compared to if they would have chosen to attend a 2
year track. Unfortunately, there are no data on when a person dropped out. 
Thus, I am not able to estimate the effect on the amount of upper secondary 
education received. 

It is tempting to jump to the conclusion that the increased dropout rate 
was caused by the increased length and/or increased academic content of the 
program. Another possibility is that individuals actually dropped out because 
they found employment. As described in Section 2.1, the 3-year tracks con
tained more training in workplaces compared to the ordinary 2-year tracks, 
which naturally would imply more contacts with potential employers. In 
order to get some idea of whether this explanation seems likely, I have esti
mated the effect of starting a 3-year track on annual wage earnings during 
the first two years following admittance, for the sub sample who did not 
graduate (using the preferred 2SLS specification). This analysis gives no 
indication that attending a 3-year track implied increased earnings for these 

31 Results for the control variables are available upon request.  
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students during the time period preceding expected graduation.32 Note how
ever that this analysis is very tentative as there is no way of knowing when a 
person dropped out. Limiting the sample based on an outcome variable may 
also introduce some sample-selection issues that could bias the results.  

Table 7: Effects on the probability of dropping out of upper secondary school (full 
sample) 

OLS 

 Dependent variable: 
Dropping out of upper secondary school

OLS 2SLS 2SLS 

Effect of attending a  
3-year vocational track 

0.030*** 
(0.005) 

0.044*** 
(0.004) 

0.041** 
(0.019) 

0.038** 
(0.019) 

Cohort fixed effects Yes Yes Yes Yes 
Municipality-of-residence 
fixed effects 

Yes Yes Yes Yes 

All individual covariates No Yes No Yes 

Mean of dependent variable 0.109 0.109 0.109 0.109 
 Dependent variable: 

Not finishing with complete grades 

Effect of attending a  
3-year vocational track 

0.070*** 
(0.006) 

0.086*** 
(0.005) 

0.079*** 
(0.021) 

0.075*** 
(0.021) 

Cohort fixed effects Yes Yes Yes Yes 
Municipality-of-residence 
fixed effects 

Yes Yes Yes Yes 

All individual covariates No Yes No Yes 

Mean of dependent variable 
Sample size 

0.126 
184,101 

0.126 
184,101 

0.126 
184,101 

0.126 
184,101 

Notes: Robust standard errors in parentheses allowing for clustering by municipality of resi
dence. */**/*** denotes significance at the 10/5/1 percent levels respectively. The following 
covariates are included in column (2) and (4): final GPA in compulsory school, sex, immi
grant background, the parents’ highest education level and their immigrant background. 

Table 8 reports separate estimates of the effect on the probability of drop
ping out, by final GPA from compulsory school and levels of parental educa
tion (using the preferred model specification). The results indicate that the 
large increase in the probability of dropping out is entirely driven by a higher 
dropout rate among the low performing students. A GPA lower than 3, on 
the scale 1-5, is here considered ‘low’.33 The estimated effect is large in 

32 The effect on both the log of earnings and the probability of having positive earnings is 
insignificant for these years. 
33 During this time period, Sweden used relative grades on the scale 1-5 (with 5 being the 
highest grade). The scale was supposed to follow a normal distribution, with a mean of 3, on 
the national level.  
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magnitude for this group; the point estimates suggest that the probability of 
dropping increased by 8.3 percentage points and the probability of not ob
taining grades in all subjects by as much as 13.6 percentage points. For stu
dents with higher previous grades, attending the longer track does not seem 
to have affected the likelihood of dropping out. If the model is instead esti
mated separately for students with academic versus non-academic parents, 
the results exhibit a similar pattern. ‘Academic parents’ is here defined as to 
have at least one parent with more than two years of upper secondary educa
tion. Thus, it seems to be mainly among students who, for study purposes, 
were relatively less advantaged that the probability of dropping out increased 
substantially as a consequence of the prolongation of the vocational tracks.  

Table 8: Effects on the probability of dropping out for different sub samples 
 Dependent variable: 

Dropping out of upper secondary school 
High GPA Low GPA Academic 

parents 
Non-academic 
parents 

Effect of attending a  
3-year vocational track 

-0.017 
(0.023) 

0.083*** 
(0.023) 

0.006 
(0.026) 

0.052** 
(0.021) 

Mean of dep. variable 0.049 0.158 0.086 0.118 
 Dependent variable: 

Not finishing with complete grades 

Effect of attending a  
3-year vocational track 

0.001 
(0.024) 

0.136*** 
(0.026) 

0.037  
(0.029) 

0.092*** 
(0.023) 

Mean of dep. variable 
Sample size 
Method

0.055 
82,558 
2SLS 

0.184 
101,543 
2SLS 

0.102 
53,697 
2SLS 

0.137 
130,404 
2SLS 

Notes: Robust standard errors in parentheses allowing for clustering by municipality of resi
dence. */**/*** denotes significance at the 10/5/1 percent levels respectively. All models 
include cohort fixed effects, municipality-of-residence fixed effects, and controls for final 
GPA in compulsory school, sex, immigrant background, the parents’ highest education level 
and their immigrant background. ‘High GPA’ refers to students with at least grade 3 (on the 
scale 1-5) in compulsory school. ‘Academic parents’ means that at least one parent has a long 
degree from upper secondary education or a higher degree.  

4.3 The effect of attending a 3-year track on educational 
attainment 
Table 9 presents the estimated effects of attending the longer and more aca
demic vocational tracks on students’ long-term educational attainment. 
Again, I start by showing the results for the full sample of vocational stu
dents. The top part of the table shows the effect on the probability that the 
individual’s highest education level obtained is at least three years of upper 
secondary education. Note that the OLS estimates are very similar to the 
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2SLS estimates for this outcome. The results for the preferred specification 
(column 4) suggest that beginning a 3-year track increased the likelihood of 
obtaining at least 3 years of upper secondary education by about 40 percent
age points. This estimate is significant at the 1 percent level. 

One important motive behind the decision to prolong the vocational 
tracks was to enable all upper secondary school graduates to continue to uni
versity studies. The bottom part of Table 9 shows the estimated effect of 
attending a 3-year track on the probability of beginning as well as complet
ing a university degree. The OLS estimates for these effects will be biased 
upwards if students choosing the longer track in general are more motivated 
to pursue higher education than those choosing the shorter option. The re
sults confirm this: while the OLS estimates show a significant and positive 
effect on both outcomes, the 2SLS estimates suggest that there is no effect of 
attending the 3-year track; neither on the probability of starting nor complet
ing a university degree. The results are very similar if I limit the sample to 
only include students who actually graduated from upper secondary school.34 

As was discussed earlier (see Section 3.2), students who completed a 3
year track systematically graduated during worse labor market conditions 
than those completing a 2-year track. A higher unemployment rate is likely 
to increase the transition rate to higher education, which implies that the 
effect of attending a 3-year track may be overestimated in these regressions. 
However, we may still conclude that the results give no indication that be
ginning a 3-year track would increase the probability of enrolling in, or gra
duating from, university studies. Hence, the prolongation of the vocational 
tracks seems to have increased educational attainment through increasing the 
amount of upper secondary schooling received, but the additional year of 
schooling does not seem to have caused more students to pursue a university 
degree. 

34 Results are available upon request. 
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Table 9: Effects on educational attainment (full sample) 
 Dependent variable: 

At least 3 years of upper secondary education 
OLS OLS 2SLS 2SLS 

Effect of attending a  
3-year vocational track 

0.411*** 
(0.006) 

0.388*** 
(0.005) 

0.403*** 
(0.026) 

0.403*** 
(0.023) 

Cohort fixed effects 
Municipality-of-residence 
fixed effects 
All individual covariates 

Yes 
Yes 

No 

Yes 
Yes 

Yes 

Yes 
Yes 

No 

Yes 
Yes 

Yes 

Mean of dependent variable 
Sample size 

0.435 
181,445 

0.435 
181,445 

0.435 
181,445 

0.435 
181,445 

Dependent variable: University enrolment 

Effect of attending a  
3-year vocational track 

0.056*** 
(0.009) 

0.033*** 
(0.005) 

-0.005 
(0.018) 

-0.006 
(0.016) 

Cohort fixed effects 
Municipality-of-residence 
fixed effects 
All individual covariates 

Yes 
Yes 

No 

Yes 
Yes 

Yes 

Yes 
Yes 

No 

Yes 
Yes 

Yes 

Mean of dependent variable 
Sample size 

0.184 
184,101 

0.184 
184,101 

0.184 
184,101 

0.184 
184,101 

Dependent variable: University degree 

Effect of attending a  
3-year vocational track 

0.039*** 
(0.007) 

0.026*** 
(0.004) 

0.003 
(0.011) 

0.004 
(0.010) 

Cohort fixed effects 
Municipality-of-residence 
fixed effects 
All individual covariates 

Yes 
Yes 

No 

Yes 
Yes 

Yes 

Yes 
Yes 

No 

Yes 
Yes 

Yes 

Mean of dependent variable 
Sample size 

0.083 
184,101 

0.083 
184,101 

0.083 
184,101 

0.083 
184,101 

Notes: Robust standard errors in parentheses allowing for clustering by municipality of resi
dence. */**/*** denotes significance at the 10/5/1 percent levels respectively. The following 
covariates are included in column (2) and (4): final GPA in compulsory school, sex, immi
grant background, the parents’ highest education level and their immigrant background. 

Table 10 shows results from separate estimations by compulsory school 
GPA and parents’ education. We see that the effect on the probability of 
completing at least three years of upper secondary education is significant 
and substantial for all four groups. The point estimate is somewhat higher for 
low performing than for high performing students, and is higher for students 
with non-academic parents than for those with academic parents. This pat
tern seems reasonable since high performing students and students with aca
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demic parents are more likely to obtain this level of education even without 
access to the longer vocational tracks. For none of the groups are there any 
significant effects on the probability of beginning or completing a university 
degree. 

Table 10: Effects on educational attainment for different sub samples 
 Dependent variable: 

At least 3 years of upper secondary education 
 High GPA Low GPA Academic Non-academic 

parents parents 

Effect of attending a  0.356*** 0.445*** 0.330*** 0.432*** 
3-year vocational track (0.033)  (0.030) (0.037) (0.026) 

Mean of dep. variable 0.544 0.347 0.534 0.395 
Sample size 81,318 100,127 52,748 128,697 

Dependent variable: University enrolment 

Effect of attending a  -0.010 -0.002 0.027 -0.019 
3-year vocational track (0.030) (0.016) (0.031) (0.018) 

Mean of dep. variable 0.288 0.100 0.273 0.148 
Sample size 82,558 101,543 53,697 130,404 

Dependent variable: University degree 

Effect of attending a  0.009 -0.002 0.007 0.004 
3-year vocational track (0.022) (0.009) (0.024) (0.012) 

Mean of dep. variable 0.149 0.028  0.127 0.064 
Sample size 82,558 101,543 53,697 130,404 
Method 2SLS 2SLS 2SLS 2SLS 
Notes: Robust standard errors in parentheses allowing for clustering by municipality of resi
dence. */**/*** denotes significance at the 10/5/1 percent levels respectively. All models 
include cohort fixed effects, municipality-of-residence fixed effects, and controls for final 
GPA in compulsory school, sex, immigrant background, the parents’ highest education level 
and their immigrant background. ‘High GPA’ refers to students with at least grade 3.0 (on a 
scale from 1.0-5.0) in compulsory school. ‘Academic parents’ means that at least one parent 
has a long degree from upper secondary education or a higher degree.  

4.4 The effect of attending a 3-year track on earnings 
Finally, let us turn to the effect of attending the longer vocational tracks on 
annual wage earnings. As was shown in the previous section, the prolonga
tion of the vocational tracks caused many individuals to acquire an extra 
year of upper secondary education. This naturally means that they would 
enter the labor market one year later than those from the same cohort who 
attended a 2-year track, and would consequently have less work experience. 
Here I estimate the effect of attending a 3-year track on earnings without 
controlling for education or experience. The estimated effect will thus de
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pend on, among other things, how more schooling is valued relative to more 
experience on the Swedish labor market. 

The effects on earnings are estimated in separate regressions for different 
years after the person began upper secondary school, starting with two years 
after admittance and including the subsequent 14 years. Figure 2 shows 
2SLS estimates of the effects on the natural logarithm of annual wage earn
ings for the full sample (with positive earnings). The parameter estimates 
(2SLS as well as OLS) are also reported in Table 11, which additionally 
includes the estimated effect on the probability of having positive earnings. 

Figure 2 shows a significant negative effect of attending a 3-year, rather 
than a 2-year, track on annual earnings the second and third year after admit
tance. This captures the fact that those completing the 3-year track entered 
the labor market one year later. Except for the last year – 16 years after ad
mittance to upper secondary school – none of the other 2SLS estimates are 
significantly different from zero. The earnings estimate for the 16th year is 
positive and significant at the 10 percent level, suggesting a 6.4 percent in
crease in annual wage earnings due to attending a longer and more academi
cally oriented vocational track. The estimated return to an additional year of 
education is thereby somewhat higher than what is found by Meghir and 
Palme (2005), who studies the effects of the prolongation of the Swedish 
compulsory school. The estimated return is however in the lower range of 
estimates in international comparisons.35,36 

The figure indicates that the return to the additional year of schooling may 
increase somewhat over time, which suggests that there potentially could be 
positive effects on earnings later on in the individuals’ labor market career. 
However, without access to data for more years I cannot examine this hy
pothesis. One possible explanation to the pattern portrayed in the figure is 
that the loss of experience matters more than the extra year of education in 
the beginning of a person’s working life, but that the positive effect of more 
schooling dominates later on. The absence of positive effects for most of the 
time period could potentially also be driven by lower earnings for those who 
dropped out prematurely as a consequence of the prolonged education. How
ever, the pattern turns out to be similar if I limit the sample to only include 
those who actually graduated from upper secondary school, which does not 
support this explanation.37 

As in the previous section, these regressions ignore the fact that students 
completing a 3-year track systematically graduated under worse labor market 
conditions than those completing a 2-year track. This implies that these indi
viduals faced a higher risk of being unemployed and consequently of having 

35 See e.g. Card (1999) for a survey of empirical studies estimating the returns to schooling.  

36 A recent Dutch study that focuses on vocational students however estimates zero returns to
 
an additional year of (general) education; see Oosterbeek and Webbink (2007). 

37 Results are available upon request. 
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low wage earnings in the beginning of their labor market career. Not ac
counting for this means that the estimated effect of attending a 3-year track 
on earnings could be underestimated. Unemployment after graduation may 
also have scarring effects on employment and earnings later on in a person’s 
career. Analyzing roughly the same cohorts of students, Nordström Skans 
(2004) finds that being unemployed the year after graduating from upper 
secondary school has negative effects on earnings and employment during 
the subsequent five years. The negative effect however seems to decrease 
over time and is not significantly different from zero six years after the 
graduation date. This suggests that the effects of attending a 3-year track pre
sented in this section may be underestimated, but that the bias is likely to de
crease over time. 

-.4
 

-.2
 

0 
.2

 

0 2 4 6 8 10 12 14 16 
Years after beginning upper secondary school 

Effects on earnings (%) 95% confidence interval 

Figure 2: Effects on ln earnings (sample with positive earnings) 

Notes: The regressions are estimated with 2SLS. The following covariates are included: co
hort and municipality-of-residence fixed effects, compulsory school GPA, sex, immigrant 
background, the parents’ highest education level and their immigrant background. Robust 
standard errors, clustered by municipality of residence. 

Moving on to the rest of the results in Table 11, we see that the 2SLS es
timates of the effect on the probability of having positive earnings do not 
reveal any clear pattern, at least if we recognize that these estimates may be 
biased downwards during the beginning of the time period (see column 4). 
The table further indicates that the OLS estimates may be biased for both 
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outcomes as they suggest quite different patterns compared to the 2SLS es
timates (see column 1 and 3). If the students who choose to attend the longer 
tracks in general were more able or had a higher level of career ambition 
than those attending the 2-year tracks, we would expect an upward bias in 
the OLS estimates. This is in line with the results for most years. 

The earnings effects have also been estimated separately by compulsory 
school GPA and parental background. The estimates do not show any clear 
differences between the different sub groups.38 

Table 11: Effects of attending a 3-year vocational track on annual wage earnings 
 Dependent variable: 

Ln earnings Ln earnings Positive Positive  
earnings earnings 

Years after admittance to 
upper secondary school: 
2 years after admittance -0.423*** -0.213*** -0.024*** -0.014 

(0.013) (0.065) (0.003) (0.018) 
   Sample size 171,669 171,669 184,052 184,052 
3 years after admittance -0.380*** -0.253*** -0.012*** -0.019 

(0.015) (0.081) (0.004) (0.017) 
   Sample size 170,051 170,051 184,022 184,022 
4 years after admittance -0.013 -0.076 0.009**    -0.014 

(0.014) (0.073) (0.004) (0.022) 
   Sample size 165,027 165,027 183,995 183,995 
5 years after admittance 0.037*** -0.042 0.015*** -0.016 

(0.013) (0.063) (0.004) (0.015) 
   Sample size 161,555 161,555 183,960 183,960 
6 years after admittance 0.055*** -0.058 0.021*** -0.032*    

(0.012) (0.054) (0.003) (0.017) 
   Sample size 160,301 160,301 183,964 183,964 
7 years after admittance 0.059*** -0.057 0.016*** -0.029* 

(0.013) (0.066) (0.003) (0.016) 
   Sample size 160,370 160,370 183,830 183,830 
8 years after admittance 0.058*** -0.040 0.019*** -0.030* 

(0.013) (0.067) (0.002) (0.016) 
   Sample size 162,295 162,295 183,520 183,520 
9 years after admittance 0.061*** -0.036 0.014*** -0.017 

(0.011) (0.053) (0.003) (0.016) 
   Sample size 163,402 163,402 183,188 183,188 

38 These results are not reported but are available upon request.  
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Table 11, cont. Ln earnings Ln earnings Positive Positive  
earnings earnings 

10 years after admittance 

   Sample size 
11 years after admittance 

   Sample size 
12 years after admittance 

   Sample size 
13 years after admittance 

   Sample size 
14 years after admittance 

   Sample size 
15 years after admittance 

   Sample size 
16 years after admittance 

   Sample size 

0.051*** 
(0.009) 
163,903 
0.042*** 
(0.010) 
164,949 
0.039*** 
(0.010) 
165,731 
0.038*** 
(0.009) 
165,934 
0.030*** 
(0.010) 
165,553 
0.041*** 
(0.009)  
164,822 
0.020**    
(0.009) 
164,207 

 -0.018 
(0.048) 
163,903 
-0.050 
(0.044) 
164,949 
-0.032 
(0.047) 
165,731 
0.004 
(0.042) 
165,934 
0.040 
(0.045) 
165,553 
0.042  
(0.039) 
164,822 
0.064* 
(0.038) 
164,207 

0.016*** 
(0.002) 
182,790 
0.010*** 
(0.002) 
182,422 
0.011*** 
(0.002) 
182,137 
0.009*** 
(0.002) 
181,888 
0.011*** 
(0.003) 
181,677 
0.009*** 
(0.003) 
181,449 
0.011*** 
(0.003) 
181,226 

-0.005 
(0.013) 
182,790 
0.001 
(0.014) 
182,422 
0.012 
(0.014) 
182,137 
-0.001 
(0.013) 
181,888 
-0.006 
(0.012) 
181,677 
0.016 
(0.011) 
181,449 
0.017 
(0.012) 
181,226 

Method OLS 2SLS OLS 2SLS 
Notes: Robust standard errors in parentheses allowing for clustering by municipality of resi
dence. */**/*** denotes significance at the 10/5/1 percent levels respectively. All models 
include cohort fixed effects, municipality-of-residence fixed effects, and controls for final 
GPA in compulsory school, sex, immigrant background, the parents’ highest education level 
and their immigrant background. 

5 Conclusions 
The results presented in this paper suggest that the introduction of a more 
comprehensive upper secondary school system, through prolonging and add
ing more academic content to the vocational tracks, brought about a higher 
dropout rate. The probability of dropping out of upper secondary school is 
estimated to have increased by 3.8 percentage points as a consequence of 
attending a 3-year, rather than a 2-year, vocational track. This increase is 
entirely driven by a higher dropout rate among students with below-average 
grades from compulsory school. These findings are well in line with the 
results of a few studies investigating the effects of raised graduation stan
dards on high school dropout decisions. For example, Lilliard and DeCicca 
(2001) find that higher graduation requirements in the US led to increased 
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dropout rates and Dee and Jacob (2006) that the use of exit exams reduced 
the probability of graduating among disadvantaged groups of students.   

Although one important motive behind the decision to prolong the voca
tional tracks was to enable all upper secondary school graduates to pursue a 
university degree, the results give no indication that the extra year of school
ing increased transitions to university studies. There are some indications, 
however, that the prolonged education may have led to increased earnings in 
the long run. 

The absence of an effect on university enrolment is at odds with the find
ings of an earlier study of the same pilot scheme; Ekström (2003) finds that 
attending a pilot track significantly increased the probability of beginning 
university studies. The difference between my findings and hers seems to be 
largely explained by the fact that my regression model includes municipality 
fixed effects. It may also be interesting to compare my findings to those of 
Meghir and Palme (2005) who study the Swedish comprehensive school 
reform in the 1940s. This reform improved access to higher education by in
creasing compulsory schooling to nine years, and by abolishing the division 
of students into academic and non-academic schools after grade six. Meghir 
and Palme find that this reform increased the education level even beyond 
the new compulsory level. The difference between my results and theirs 
suggest that the effects of de-tracking a school system may differ for stud
ents of different ages. However the content of the two reforms differ in sev
eral other aspects, making it hard to rule out other possible explanations. 

I have estimated the effects of attending a prolonged and more academic 
vocational track in upper secondary school by exploiting a pilot scheme 
which took place in parts of the country. Later on, after 1991, longer and 
more academic vocational tracks were implemented on a national scale. It is 
possible that the effects of attending a 3-year track after a nationwide pro
longation would differ from the effects of the more limited pilot scheme. The 
first thing to note in this regard is that since 2- and 3-year vocational tracks 
coexisted in many regions during the pilot period, the students who attended 
pilot tracks had at least to some extent chosen to do so. After the reform, no 
choice of program length existed. If the effects of attending a prolonged 
track vary across individuals, the average effect for those attending pilot 
tracks may differ from the average affect for the population of vocational 
students. It is conceivable that the individuals who took advantage of the 
opportunity to study an extra year had high expected returns for doing so. 
This means that the estimated effect on the probability of dropping out is 
potentially a lower bound of the effect for the whole population of voca
tional students, while the estimated effect on university attendance and earn
ings may be an upper bound. 

The coexistence of 2- and 3-year vocational tracks may also have implied 
altered peer groups compared to both the pre-pilot and post-reform periods, 
when only one program length existed. Thus, if peer group effects are im
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portant for the outcomes studied, the effects of attending a 3-year track dur
ing the pilot period could differ from the effects of a 3-year track after the 
nationwide prolongation.  

A final point to note regarding the validity of my results for the effects of 
a national implementation is that a prolongation of all vocational tracks 
could have general equilibrium effects on the returns to education, in which 
case the earnings effects may differ from the earnings effects of attending a 
pilot track. 

Many countries have taken steps towards more comprehensive school 
systems. These types of policy shifts can be accomplished in many different 
ways, e.g. by delaying the tracking age or reducing the number of tracks. 
This paper provides evidence on a particular type of transition, where a less 
selective school system is obtained through making all educational tracks 
academic enough to prepare the students for university studies. The conse
quences of this policy change appear not to be straightforwardly positive or 
negative. The increased probability of dropping out among weak students 
gives support to the fear held among people opposing this policy shift; that 
not all students may benefit from an upper secondary education with a sub
stantial academic content. On the other hand, the average educational at
tainment among vocational students did increase, and there are indications 
that this may have led to increased earnings in the long run. The absence of 
an effect on university enrolment suggests that, perhaps already in the old 
system, the costs of changing direction from a vocational path to pursuing 
university studies were not large enough to prevent individuals who changed 
their mind from doing so. After all, even before the pilot period it was possi
ble to supplement a 2-year vocational degree in order to obtain university 
eligibility within the adult education system. 
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Appendix 

Table A.1: Variable definitions 
Variables Definitions 

Instrument: 
Pilot scheme intensity 
in municipality of resi-

Share of available vocational tracks which constituted 3
year tracks in the person’s municipality or residence♦ , 

dence when he/she began upper secondary school. (The Upper 
Secondary School Application Record) 

Outcome variables: 
Dropped out of upper Dummy variable = 1 if the person has not graduated six 
secondary school year after admittance; 0 otherwise. (The Upper Secon

dary School Graduation Record) 
Did not finish upper se- Dummy variable = 1 if the person has not graduated six 
condary school with year after admittance, or has graduated but with one or 
complete grades more grades coded as missing; 0 otherwise. (The Upper 

Secondary School Graduation Record) 
At least three years of Dummy variable = 1 if the person’s highest education 
upper secondary educa level is three years of upper secondary education or 
tion higher; 0 otherwise. Measured 15 years after admittance 

to upper secondary school. (LOUISE) 
University enrolment Dummy variable = 1 if the person has enrolled at a uni

versity; 0 otherwise. Measured 15 years after admittance 
to upper secondary school. (The University Enrolment 
Record) 

University degree Dummy variable = 1 if the person has completed a uni
versity degree; 0 otherwise. Measured 15 years after 
admittance to upper secondary school. (The University 
Graduation Record) 

Ln earnings The natural logarithm of annual gross wage earnings. 
(LOUISE) 

Individual 
characteristics: 
Female Dummy variable = 1 if female; 0 otherwise. (The Multi-

Generation Register) 
Immigrant background Dummy variable = 1 if born in non-Nordic country; 0 

otherwise. (LOUISE) 
GPA compulsory GPA the last year of compulsory school. (Cohort 1986
school 87: the Upper Secondary School Application Record. 

Cohort 1988-90: the Compulsory School Graduation 
Record) 
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Table A.1, cont. 
Parental 
characteristics: 
Immigrants Dummy variable = 1 if both biological parents are born 

in non-Nordic countries; 0 otherwise. (LOUISE) 
Upper secondary  Dummy variable = 1 if the parents’ highest education is 
education upper secondary education; 0 otherwise. Measured the 

year the student finished compulsory school. (LOUISE) 
Post-secondary Dummy variable = 1 if the parents’ highest education is 
education post-secondary education; 0 otherwise. Measured the 

year the person finished compulsory school. (LOUISE) 
Notes: Statistics Sweden registers in parenthesis. ♦Municipality of residence is measured on 
December 31st the person’s last year of compulsory school. 
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Table A.2: Vocational tracks in upper secondary school 
Regular 2-year vocational tracks  3-year pilot tracks  
Agriculture  Use of natural resources 
Forestry 
Gardening 
Business & administration Business & services 
Distribution & administration 
Caring services Health care 
Social services 
Caring services: children & youth Caring services: children & youth 
Clothing manufacturing Textile & clothing manufacturing 
Construction Construction 

Constructional metalwork 
Heating, ventilation & sanitation 
Painting 

Consumer studies♦ 

Electrical engineering Electrical engineering 
Food manufacturing Food manufacturing 

Restaurant 
Operation and maintenance engineering♦ 

Process technology Process technology 
Vehicle engineering Transport & vehicle engineering 
Wood technology Wood technology 
Workshop techniques Industry 
- Handicraft♣ 

- Graphic♣ 

Notes: ♦Tracks which do not directly correspond to any of the pilot tracks, but are still inclu
ded in the analysis as important elements of them appear to be present on one or more of the 
pilot tracks. ♣Tracks which are not included as they do not correspond to any of the 2-year 
tracks. 
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Essay 2: Do pre-school interventions further 
the integration of immigrants? Evidence from 
Sweden* 

Co-authored with Peter Fredriksson, Elly-Ann Johansson 
and Per Johansson 

1 Introduction 
Immigrant students typically perform substantially worse than native stu
dents in the OECD countries. According to PISA (Program for International 
Student Assessment), the performance gap between first generation immi
grants and natives amounts to around half a standard deviation in math, read
ing, and science (OECD 2006a). The achievement gaps between immigrants 
and natives are particularly large in Middle and Northern Europe (Schnee
weis 2009). 

The size of the achievement gaps across countries depends on the charac
teristics of immigrants; in particular, immigrant source countries are likely to 
be important. But the characteristics of (host-country) educational institu
tions should also matter. It is intuitively plausible that pre-primary education 
is one important factor. Indeed, Schneeweis (2009), in her analysis of aggre
gate cross-country data, found that immigrant/native achievement gaps are 
lower in countries that make extensive use of pre-primary education.  

The main contribution of this paper is that we directly examine whether 
pre-primary interventions reduce the immigrant/native gap in school per
formance. We use individual data containing information on childcare atten
dance, measures of cognitive achievement at age 13, and long-run educa
tional attainment.1 We thus examine the medium and long-run effects of pre
primary interventions.  

* We thank Tuomas Pekkarinen for very helpful suggestions. We also thank seminar partici
pants at the IFAU and Uppsala University for useful comments. 

1 The data come from the so-called UGU-project which is run by the Department of Education 

at Göteborg University; see Härnqvist (2000) for a description of the data. To these data we 

have matched educational attainment from the Educational Register (Utbildningsregistret) 

maintained by Statistics Sweden.
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We are thus contributing to the recent flurry of papers analyzing the ef
fects of (universal) pre-school interventions; see, e.g., Baker et al. (2008), 
Berlinski et al. (2009), Datta Gupta and Simonsen (2007), Gormley and 
Gayer (2005), and Havnes and Mogstad (2009). The literature has examined 
both cognitive and non-cognitive outcomes. The findings are mixed. Studies 
focusing on cognitive outcomes tend to find positive short-run effects, but 
the analysis in Magnuson et al. (2007) suggests that these may dissipate in 
the medium run. Studies focusing on short-run non-cognitive outcomes sug
gest that the effects may be negative, at least as indicated by parents; little is 
known about the longer-run effects on non-cognitive outcomes.2 Thus, most 
studies of universal pre-school interventions have focused on short-run ef
fects. Havnes and Mogstad (2009), however, is a recent exception.3 They 
find substantial positive effects of pre-school attendance on long-run educa
tion attainment. Apart from Schneeweis (2009) we have seen no other paper 
focusing on immigrants. 

Pre-school interventions are likely to reduce inequality in education per
formance if the alternative to pre-schools (usually the home-environment) is 
worse for disadvantaged children than for advantaged children. For compari
son, we also provide estimates for children with low-educated parents. We 
thus examine whether any effects are particular to immigrants or whether 
they apply to disadvantaged groups in general. 

Our data cover cohorts born between 1967 and 1982. The time period 
spanned by these data involve changes in policy which have affected female 
labor supply and the demand for childcare. The past 40 years have seen a 
remarkable rise of female labor force participation in Sweden which is inti
mately tied to an increase in childcare enrolment.4 The increase in female 
participation rates and the build-up of pre-schools/childcare were partly the 
responses to a tax reform in 1971. In 1971, the tax system changed from 
family taxation to individual taxation. This reform improved the incentives 
for women – particularly high-skilled women – to enter the labor market.  

We are interested in the question of how childcare attendance affects the 
cognitive achievement gap between immigrants and natives in the medium 
and the long run. Ideally we would have liked to estimate mean impact of 

2 Note that this statement pertains to the effects of universal childcare/pre-schools. The studies 
of the Perry Preschool and Abecedarian programs suggest substantial and favorable longer 
run effect on non-cognitive (behavioral) outcomes for the particularly disadvantaged groups 
that participated in these experiments; see Karoly et al. (2005).  
3 See Jonsson (2004) for a study on the effects of pre-schools on educational attainment using 
Swedish data. 
4 Daycare centers/pre-schools have both caring and school preparatory elements in Sweden. 
The official terminology changed from daycare to pre-schools in 1998 when a curriculum was 
introduced. Note that children in daycare/pre-schools have always been “taught” by staff with 
some pedagogical training. In the sequel we try to adhere to the following terminology. We 
use “childcare” to refer to both “pre-schools” and “family daycare”; the latter two concepts 
are defined more closely in the next section. 
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childcare attendance as well. But the fact that childcare attendance is so in-
timately tied to female labor force participation makes such an analysis 
much harder. We will rely on a selection on observables assumption to esti
mate the effect on the achievement gaps between immigrants and natives. 
We perform sensitivity analyses to evaluate the credibility of this assump
tion. Our conclusion from the sensitivity analyses is that the impact of child
care attendance on the achievement gaps seems credibly identified. 

We find that childcare attendance reduces the gap in language skills be
tween children from immigrant backgrounds relative to native children. We 
find no differential effects by mother’s education, however. Nor does child
care affect the distribution of inductive skills or long-run educational attain
ment. 

2 Background facts 
The purpose of this section is to provide some background facts. We provide 
these facts along three dimensions: first, we describe childcare, its expansion 
and the nature of the “treatment”; second, we describe the evolution of fe
male labor supply; and, third, we describe how the composition of children 
enrolled in childcare has evolved over time.  

2.1 Childcare – expansion, content and alternatives 
Prior to the late 1960s, childcare was available on a small scale and distinc
tively targeted at disadvantaged children. The words of a public committee 
(SOU 1944:20) illustrate the prevailing view. The committee advocated the 
introduction of pre-schools arguing that “Children from disadvantaged back
grounds should have the possibility to spend time in an activity that furthers 
their development. [Therefore] pre-schools should be introduced, where 
children through play (and other activities) enhance social skills, perception, 
and verbal skills”. This policy prescription has been echoed by Heckman 
(and coauthors) in a series of papers (e.g., Cunha et al. 2006). 

A major change in tax policy in 1971 changed the composition of chil
dren enrolled in childcare substantially. The policy reform moved income 
taxation from joint to individual taxation. The tax reform improved the in
centives for women (typically the second earners) to enter the labor market, 
since marginal income tax rates were reduced substantially. In fact, the re
form was preceded by the introduction of optional individual taxation in 
1966, where couples could move to individual taxation if this minimized 
total tax payments (Selin 2008). This policy change seems to have spurred 
the demand for childcare. Pre-school enrolment rates started to increase in 
the second half of the 1960s; see Figure 1. 
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Since the late 1960s there has been an impressive increase in pre-school 
enrolment. In 1970, 4.5 percent of children aged 1–5 were enrolled in pre
schools. By 1985, the share had increased to 32 percent and by 2007 it had 
increased further to 80 percent.  
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Figure 1: Share of population aged 1–5 enrolled in pre-schools (solid) and pre
schools plus family day-care units (dashed), percent, 1950–2007 

Notes: From 1975–2007, pre-school enrolment is reported by age. Before 1975 only total 
enrolment is available. We have used 1975 data on the share of children above age 5 and 
below age 1 to adjust the pre-1975 data. Pre-1968, there is only information on the number of 
slots in pre-schools. We have used the relationship between the number of slots and the num
ber of enrolled children in 1968 to adjust the pre-1968 data.  

Sources: Statistics Sweden (Utbildningsstatistisk Årsbok, 1978, 1999, 2002, 2009; Befolk
ningsförändringar, 1950–1967, Befolkningen 1968–2007). 

In terms of the increase in the total number of children involved in child
care activities the solid line is somewhat misleading. Since 1970, so called 
family daycare units have been available. By the mid 1980s, these daycare 
units hosted a substantial share of children in the pre-school ages. In 1985, 
56 percent were enrolled in some childcare activity (either pre-schools or 
family daycare units); see the dashed line in Figure 1. 

The municipalities provide for both pre-schools and family daycare. Pre
schools are organized facilities, with regular opening hours, while family 
daycare takes place in private homes. In order to shed light on the nature of 
treatment, we provide some information on, inter alia, resources, staffing 
and staff qualifications at pre-schools and family daycare.  
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Relative to the rest of OECD (see OECD 2009a), expenditures on pre
primary education appears to be about average. For example, expenditure 
per student relative to GDP per capita was slightly below average in 2006 
while expenditure per student in PPP converted US Dollars was slightly 
above average. Looking instead at the number of children per teacher (the 
student/teacher ratio) this was below the OECD average in 2006: 12.5 stu
dents per teacher in Sweden while the OECD average amounted to 14.9. 

How has the student/teacher ratio evolved over time? The available data
(see Johansson and Åstedt 1996) suggest no major changes over time. The 
number of students per staff was almost the same in 1970 as in 1994. The 
most relevant period for our purposes, however, is the period 1970–85. Dur
ing this period there seems to have been a slight reduction in the stu
dent/teacher ratio. 

Basically, there are two kinds of employees in Swedish pre-schools: 
teachers and child minders. Pre-school teachers have tertiary education (cur
rently 3.5 years) while child minders, at the time, had 2 years of upper
secondary education. In 1980, 45 percent of all employees had pre-school 
teacher training while 46 percent had child minder training (see Johansson 
and Åstedt 1996). Between 1970 and 1990, there appear to have been no 
major changes in the relative shares of pre-school teachers and child mind
ers. 

The fact that almost half of the staff employed in pre-schools have peda
gogical training arguably suggests that pre-school activities have (and have 
had) pedagogical content. In fact, the first Kindergarten was established in 
the late 1800s.5 Another hallmark was the public commission (Barnstugeu
tredningen) established in 1968. The public commission had a distinct de
velopmental psychologist or educationalist approach. The work of the com
mission eventually led to the law on public pre-schools (Lag om allmän för
skola) which was implemented in 1975. At that time, pre-school activities 
were the responsibility of the Ministry of Health and Social Affairs and 
monitoring was conducted by the National Board of Health and Welfare, 
which, inter alia, issued pedagogical guidelines. In 1996, the responsibility 
for pre-schools was transferred to the Ministry of Education and in 1998 a 
national pre-school curriculum was introduced. While the transfer of respon
sibility to the Ministry of Education may have been an important signal, 
there is little evidence to suggest that the pedagogical emphasis changed. 
Relative to the earlier guidelines and pre-school programs issued by the Na
tional Board of Health and Welfare, the curriculum emphasized (in general 
terms) the pedagogical goals, rather than how they should be attained. 

In a couple of reports the OECD has compared early childhood education 
and care across a selection of countries; see OECD (2001, 2006b). The 

5 Richardson (2004) describes the historical evolution of the Swedish schooling system. The 
remainder of the text draws on this source unless explicitly stated.  
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OECD (2001) emphasizes that Swedish pre-schools appear to be of high
quality: the fraction of pre-school teachers with tertiary education is high, 
almost the entire staff is trained to work with children, and child/staff ratios 
are low. We have not been able to detect any major changes in these quality 
indicators since 1970. Therefore, we infer that the relative quality of Swed
ish pre-schools is likely to have been high during the 1970s and 1980s – the 
time period most relevant to our empirical analysis – as well. 

Family daycare units have in common with regular pre-schools that they 
offer an environment which is different from the home environment. Thus, 
for example, it is more likely that immigrant children interact with native 
born individuals in both pre-schools and family daycares than in the home 
environment. 

But family daycare units differ somewhat from pre-schools in other re
spects. Family daycare units are typically staffed by individuals without 
(tertiary) pedagogical training; nevertheless, the providers are typically 
trained to take care of children.6 Furthermore, by construction, group sizes 
are smaller in the daycare units than in regular pre-schools.  

2.2 The evolution of female labor supply 
The tax reform (alluded to above) improved the incentives for women to 
participate on the labor market. The 1970s saw other changes which may 
have contributed to increasing female labor supply. In 1974, a parental leave 
system was introduced. The system involved parental leave compensation 
which was proportional to individual earnings (prior to child birth) up to a 
ceiling. The policy created an incentive to enter the labor market prior to 
giving birth. During the 1970s, there was also a rather dramatic reduction in 
wage dispersion. Since men were usually the prime wage-earners, wage 
compression may have induced an increase in labor supply among married 
women.  

All in all, the changes during the 1970s improved the incentives for 
women to supply labor. Figure 2 illustrates how married women responded 
to the change in tax policy. In the mid 1960s, 50 percent of married women 
aged 25–54 participated in the labor force. Following tax policy changes, 
changes in parental leave policy (foremost the introduction of a parental 
leave system in 1974) and the build-up of childcare, the participation rate 
among married women converged to the participation rate among single 
women by the second half of the 1980s.7 

6 OECD (2001) reports that 72 % of family daycare providers have either a child minder 
certificate or have taken a mandatory child minder course from their municipal employers. 
7 We cannot update Figure 2 since the Labor Force Surveys have stopped reporting labor 
market status by marital status. 
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Female participation rates in Sweden are among the highest in the world. 
In 2008, 87.5 percent of the female population aged 25–54 participated in 
the labor force. The OECD average at the same point in time was 70.2 per
cent (OECD, 2009b).8 Male participation rates, on the other hand, are about 
average: in 2009, the male participation rate (for males aged 25–54) was 
93.1 percent which should be compared to an overall OECD average of 92.2 
percent. 
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Figure 2: Female labor force participation rates by marital status, 1963–86 

Source: Labor Force Surveys, Statistics Sweden. 

2.3 Changes in the composition of children in childcare across 
cohorts 
As explained earlier, childcare was originally targeted at the disadvantaged. 
But following policy changes in the 1970s, they have become part of an 
overall policy-package designed to increase (and maintain) female labor 
force participation rates. One would expect that the increase in labor supply 
has contributed to change the nature of selection of children into childcare, 
such that children are increasingly drawn from the higher end of the distribu

8 This is in line with the cross-country evidence in Jaumotte (2003), which suggests that indi
vidual taxation and childcare are two policy tools that contribute to increasing female labor 
supply. Note also that participation rates among females with small children are higher than 
among other females, although this to some extent reflects age or cohort effects.  
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tion of parental background characteristics starting in 1970. Here we analyze 
this question in greater detail.  

To fulfill this objective we have run earnings regressions using data from 
LINDA (see Edin and Fredriksson 2000) in 1970. We conduct this exercise 
for a single year because it is more convenient to work with a given set of 
“skill prices”; note, however, that we obtain very similar results if we use 
additional years. 

The LINDA database includes register information on annual earnings, 
census information on the education level of the subjects, and standard popu
lation characteristics derived from the population registers. We restrict atten
tion to males and females, aged 18–59, who are married and have positive 
earnings. The earnings regression is specified as follows: 

2 p p 2ln w = α + γED + β age + β age + φIM + κ ln w + κ (ln w ) + ε (1)i i 1 i 2 i i 1 i 2 i i 

where w denotes annual earnings, γED education level fixed effects, IM con
trols for immigrant status, and wp denotes the annual earnings of the partner.9 

Apart from the inclusion of wp, this is a standard earnings regression. We 
control for the earnings of the partner since we want to free the other coeffi
cient estimates of the variation in labor supply coming from households with 
different characteristics.  

The estimated coefficients on education, age, and immigrant status are 
used to predict the earnings of the mothers and fathers in the dataset contain
ing an indicator of whether their child has attended childcare (these data 
come from the UGU project; we describe the data in the next section). We 
think of predicted earnings as a one-dimensional measure of observed skills 
and use this single index to illustrate how varying labor supply incentives 
have affected the selection of children into childcare. 

Figure 3 illustrates how the changes in labor supply incentives for moth
ers have affected the composition of children in childcare. It shows how the 
probability of participating in childcare varies with the potential earnings of 
the mother (in 1,000s of 1970 SEK) for successive birth cohorts. 

In the cohort born 1967, there is no (or even negative) selection of chil
dren. By the cohort born 1972 – i.e., in just five years – this has changed to 
positive selection with respect to the earnings potential of the mother. The 
positive selection becomes even clearer for successive cohorts. Figure 3 thus 
illustrates that the children attending childcare become more selected over 
the time-period spanned by these cohorts.10 

9 Note that all the results are invariant to estimating the earnings regression in levels.  
10 An analysis along these lines is also presented in Jonsson (2004). 
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Figure 3: The probability of childcare attendance by mother’s skills and cohort 

Notes: Predicted earnings in 1,000s of 1970 SEK. Own calculations based on LINDA- and 
UGU-data as described in the main text. The graph is produced using local linear smoothing. 

Figure 4 presents the results of a similar exercise but this time for fathers. 
The relationship between childcare attendance and the earnings potential of 
the father is also changing across cohorts. Relative to the mother, the father’s 
earnings potential is not as important in determining childcare attendance of 
the child. The characteristics of the mother thus appear to be mainly respon
sible for the changes in the composition of children in childcare that we ob-
serve over time. 
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Figure 4: The probability of childcare attendance by father’s skills and cohort 

Notes: Predicted earnings in 1,000s of 1970 SEK. Own calculations based on LINDA- and 
UGU-data as described in the main text. The graph is produced using local linear smoothing. 

3 Individual data 
We use data from the so-called UGU-project maintained by the Department 
of Education at Göteborg University; see Härnqvist (2000) for a description 
of the data. The UGU-data have some features which are very useful for our 
purposes. Importantly, they include the results of cognitive tests conducted 
at age 13 for roughly 10 percent of the birth cohorts “born” 1967, 1972, 
1977, and 1982.11 Moreover, the data include information on whether the 
individuals have attended childcare (pre-schools or family daycare) as well 
as rudimentary information on how many years they have spent in childcare. 

To these data we have matched register information on (individual) edu
cational attainment and information on parental age, education, and immi
grant status as well as the number of siblings (in addition we of course have 
information on the gender and age of the child). The link between parents 
and child come from the multi-generational register (Flergenerationsregis
tret) which links children to their biological parents. The multi-generational 

11 From 1967 and onwards, the children are sampled in the grade which we would normally 
expect individuals born a certain year to attend. So, for instance, the “1967-cohort” contains 
individuals in 6th grade in 1980. Some 95 % of these individuals are actually born in 1967.  
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register also provides the information on the number of (biological) siblings. 
Individual and parental education comes from the educational register (Ut
bildningsregistret) which records educational attainment in the Swedish 
population. Basic demographic information originates from the Population 
register (Registret för totalbefolkningen). These register data are of high
quality; it is unlikely that measurement error is an issue. 

Table 1 reports descriptive statistics by childcare status and cohort. Since 
the data were collected using stratified sampling, we present the weighted 
means and standard deviations. The descriptive statistics are only reported 
for the sample which we will use in the regressions. Throughout we condi
tion on the child living in Sweden when he or she is 24 years old.12 More
over, we condition on the there being complete information about the 
mother. However, we retain observations where the father is either unknown 
or there is missing information about the educational attainment of the fa
ther. 

Table 1 indicates that childcare children are favorably selected in terms of 
their observed characteristics. In particular, the share of mothers with tertiary 
(compulsory) education is substantially higher (lower) for children who have 
attended childcare. Between the cohorts born 1967 and 1972 there is a re
markable increase in the share of mothers and (to some extent) fathers with 
tertiary education who have used childcare, which is much higher than the 
corresponding increase among parents in general. This is consistent with the 
view that the tax reform of 1971 improved the incentives for high-skilled 
mothers to enter the labor market.  

Table 1 also illustrates the trend increase in childcare attendance. Be
tween the cohorts born 1967 and 1982, the share who attended childcare 
rises from 15 percent to 76 percent. 

12 The sample is reduced by 216 individuals by conditioning on the individuals being alive 
and in Sweden at age 24 rather than at age 12. Note that this additional sample reduction has 
no implications for the effects we estimate on cognitive test outcomes.  
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Table 1: Descriptive statistics by cohort and childcare status 
Childcare status 

No childcare Some childcare 
1967 1972 1977 1982 1967 1972 1977 1982 

Characteristics of mother 
Compulsory education 0.500 0.364 0.347 0.307 0.312 0.231 0.174 0.133 
Upper-secondary education 0.368 0.460 0.510 0.506 0.395 0.379 0.444 0.473 
Tertiary education 0.132 0.176 0.143 0.187 0.293 0.390 0.382 0.394 
Age at childbirth 26.5 26.5 27.6 28.2 25.5 26.3 27.0 28.1 

(5.5) (4.9) (4.8) (5.1) (5.4) (4.6) (4.7) (4.9) 
Born outside the Nordic 0.024 0.023 0.042 0.099 0.022 0.026 0.039 0.061 
countries 
Characteristics of father 
Missing education 0.068 0.040 0.030 0.051 0.115 0.059 0.039 0.037 
Compulsory education 0.420 0.399 0.381 0.322 0.336 0.271 0.237 0.211 
Upper-secondary education 0.365 0.395 0.418 0.438 0.353 0.368 0.419 0.436 
Tertiary education 0.147 0.166 0.171 0.189 0.196 0.302 0.305 0.316 
Age at childbirth* 29.7 29.3 30.5 31.1 28.5 28.8 29.5 30.9 

(6.5) (5.7) (5.8) (5.6) (6.4) (5.5) (5.3) (5.4) 
Born outside the Nordic 0.030 0.034 0.036 0.091 0.074 0.047 0.055 0.072 
countries* 
Father missing 0.011 0.004 0.005 0.013 0.025 0.004 0.008 0.007 
Child characteristics 
Female 0.508 0.492 0.479 0.486 0.497 0.490 0.479 0.497 
# of siblings (age 12) 1.6 1.5 1.8 2.0 1.3 1.3 1.4 1.6 

(1.0) (1.0) (1.1) (1.2) (0.9) (0.9) (1.0) (1.0) 
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Table 1, cont. No childcare Some childcare 
1967 1972 1977 1982 1967 1972 1977 1982 

Child outcomes 
Language ability (rank) 49.6 48.5 47.5 45.5 52.5 54.8 51.5 51.7 

(28.9) (28.7) (29.1) (28.8) (28.5) (28.7) (28.5) (28.7) 
Inductive ability (rank) 50.0 49.3 46.7 46.3 50.0 52.3 52.1 51.4 

(29.0) (29.0) (29.0) (28.7) (27.9) (28.3) (28.5) (28.8) 
Academic upper-secondary 0.404 0.454 0.438 0.478 0.484 0.551 0.577 0.600 
education 

# observations 4933 4317 1104 1330 871 1433 1889 4189 
(share of cohort) (0.85) (0.75) (0.37) (0.24) (0.15) (0.25) (0.63) (0.76) 

Notes: The table reports weighted means and standard deviations, using the sampling probabilities in each strata as weights. 
* Descriptive statistics are only reported for fathers who are not missing. 
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The lower half of the table reports the means of our outcome variables – 
the percentile ranked results on two cognitive tests taken at age 13 as well as 
the probability of having attained a 3-year “academic” – i.e. university
preparatory – upper-secondary degree (at age 24). The inductive test requires 
the respondent to fill in the next number in a sequence of numbers. The lan
guage test involves finding a word having the opposite meaning as a given 
word. 

We have percentile ranked the results of the cognitive tests within cohort. 
Across cohorts, the test results fall for children who have not attended child
care and there are corresponding increases for children who have partici
pated in childcare. This pattern may reflect the fact that the children in child
care get more favorably selected over time. 

Since we focus on the gap between children with an immigrant and native 
background, it is interesting to examine the immigrant/native gaps by child
care attendance. Throughout the paper, we define immigrant background as 
both parents being born outside the Nordic countries. Table 2 reports these 
outcomes. 

Table 2: Differences in outcomes by immigrant background and childcare attendance 
Childcare Immigrant background♦ Difference 

Outcome: Language ability 

Notes: ♦Both parents are born outside the Nordic countries. Robust standard errors in parenthe-

No Yes 
No 49.0 23.7 –25.3*** 

(1.3) 
Yes 53.2 32.7 –20.5*** 

(1.6) 
Difference 4.2*** 9.0*** 4.8** 

(0.4) (2.1) (2.1) 
Outcome: Inductive ability 

No 49.1 37.2 –12.0*** 
(1.6) 

Yes 52.0 42.9 –9.1*** 
(1.6) 

Difference 2.8*** 5.7*** 2.9 
(0.4) (2.2) (2.2) 

Outcome: Academic upper-secondary degree 
No 0.436 0.505 0.069** 

(0.028) 
Yes 0.581 0.619 0.038 

(0.028) 
Difference 0.145*** 0.114*** –0.030 

(0.007) (0.039) (0.040) 

ses. */**/*** denotes significance at the 10/5/1 percent levels respectively. “Difference-in
differences” estimates (bold numbers) are based on regressions including 20,216 observations. 
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Table 2 conveys several messages. First, individuals with an immigrant 
background have substantially lower test performance at age 13 than indi
viduals with a native background; the gap in language ability is particularly 
large. Second, the gaps in cognitive test results between immigrants and 
natives are smaller among children who have attended childcare; however, it 
is only the reduction in language ability which is statistically significant. 
Third, despite the gaps in cognitive test performance, the probability of at
taining an academic upper-secondary degree is higher among individuals 
with an immigrant background; moreover, among the individuals attending 
childcare the advantage in favor of immigrants is lower than among indi
viduals with no childcare experience, although not significantly so. 

Our purpose next is to examine whether these preliminary conclusions 
hold up to more rigorous analysis. 

4 Empirical analysis 
The main purpose of this section is to examine how childcare attendance 
affects future cognitive outcomes and long-run educational attainment. For 
various reasons we will rely on a selection of observables assumption. The 
main reason for making this assumption is that we have found no credible 
instrument which can be used to estimate the effects of interest. Furthermore, 
the virtue of an instrument is not all that obvious in this case. Since the na
ture of the selection differs across cohorts, a valid instrument will most 
likely yield different estimates across cohorts just because the set of “com
pliers” vary across cohorts (see Imbens and Angrist 1994).  

Our main approach for examining whether selection on observables is a 
reasonable assumption is to vary the set of conditioning variables. If the 
coefficients of interest do not vary with the conditioning set we view the 
results as being robust.  

To preview our results, we conclude that we cannot credibly estimate the 
average effect of childcare attendance. However, we consistently find that 
childcare attendance reduces the gap in language skills by immigrant back
ground.  

4.1 Empirical set-up 
We specify the outcome equations as follows 

yijc = α j + αc + βCCijc + γ(s ×CC)ijc + λsijc + φ1X1,ijc + φ2 X 2,ijc + εijc (2) 

where i indexes individuals, j municipalities, and c cohorts; thus αj (αc) de
notes a municipality (cohort) fixed effect.  
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γijc denotes the outcome of interest, i.e., either the percentile ranked re
sults on the (two) cognitive tests or educational attainment. The tests were 
conducted in 6th grade, when the children were aged 13. Educational attain
ment is measured at age 24; we specify this outcome as the probability of 
having at least 3 years of university-preparatory upper-secondary education. 

CCijc, the treatment of interest, is defined to equal unity if the parents re
spond that their child has attended childcare; it equals zero if the parents 
have responded not at all. We also interact the treatment with indicators of 
the family background of the children (s). We consider two such interac
tions. We estimate a separate effect for children: (i) whose parents are both 
born outside the Nordic countries; and (ii) whose mother has only compul
sory education. 

We will also examine whether there are differential effects across child
care modes. Thus we define separate indicator variables for children who 
have attended pre-schools and family daycare units and interact these alter
native treatment indicators with the family background of the children. 

The two last pieces of notation in equation (2) concern the control vari
ables that we include in the regression. The first set of variables (X1,ijc) in
cludes predetermined characteristics which should be included to control for 
selection on observed characteristics. The variables included in X1,ijc are 
basically the ones listed in Table 1. The other set of variables (X2,ijc) include 
the variables that we will use to “test” our selection-on-observables assump
tion. The underlying idea is that if the estimates are plagued by selection (or 
omitted variables) bias and if the inclusion of X2,ijc moderates (or eliminates) 
this bias we should see substantial changes in the coefficients of interest 
when we control for X2,ijc. In practice, this idea has been around for quite 
some time; Altonji et al. (2005) provides a formal justification for such sen
sitivity analyses. 

In the current application, we will include the result on a spatial ability 
test. The inclusion of this test arguably controls for selection. The problem 
with including it is that the test is conducted at age 13. Therefore, the varia
tion in spatial ability is potentially an outcome of childcare attendance. 
However, evidence reported by Cahan and Cohen (1989) as well as the re
cent evidence presented in Öckert (2009) suggests that spatial ability is less 
malleable to schooling than inductive and language ability. According to
Öckert, a year of schooling improves inductive and verbal ability by 0.17– 
0.18 standard deviations, but spatial ability “only” increases by 0.07 standard 
deviations. 

4.2 The distributional impact of childcare 
Table 3 presents the results. Columns (1)–(3) report the results for language 
ability, while columns (4)–(6) contain the results for inductive ability 
(“number series”). Panels A–B consider the interaction between childcare 

74 



 

 

 

 

 
  

 
 

attendance and immigrant background (panel A) and mother’s education 
(panel B), respectively. 

Looking at Table 3 it is clear that the main effect of childcare attendance 
is not credibly identified. While the correlations presented in columns (1) 
and (4) are all positive and significant, they are all rendered insignificant just 
by controlling for observed characteristics; see columns (2) and (5). If selec
tion on observed and unobserved characteristics works much in the same 
way it is not hard to imagine that the main effects would be reduced further. 
The evidence reported in columns (3) and (6) is consistent with this conjec
ture. Here we include the measure of spatial ability which reduces the size of 
the main effect further. 

Under the assumption that selection is the same across groups (we will re-
lax this assumption below), it may still be meaningful to examine the distri
butional impact of childcare attendance. The second row in each panel thus 
contains the estimates of the interaction between childcare attendance and 
immigrant background and the mother being less educated, respectively. 
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Table 3: Effects of childcare attendance on cognitive outcomes by family background  

(1) 
  Language ability 

(2) (3) (4) 
Inductive ability 

(5) (6) 
A. Immigrant background

(both parents born outside the Nordic countries) 
Childcare, main effect 4.25*** 0.645 0.319 3.36*** 0.458 0.048 

Childcare interaction 
(0.63) 
7.92*** 

(0.620) 
9.04*** 

(0.584) 
8.11*** 

(0.63) 
0.488 

(0.618) 
0.817 

(0.564) 
–0.356 

Main effect 
(2.57) 
–25.0*** 

(2.43) 
–20.7*** 

(2.42) 
–18.8*** 

(2.580) 
–11.9*** 

(2.547) 
–14.0*** 

(2.382) 
–11.5*** 

(immigrant background) 
Spatial ability 

(1.7) 
--

(2.6) 
--

(2.5) 
0.344*** 
(0.008) 

(1.9) 
--

(2.9) 
--

(2.8) 
0.431*** 
(0.008) 

Cohort FE:s Yes Yes Yes Yes Yes Yes 
Municipality FE:s 
Basic covariates 

Yes 
--

Yes 
Yes 

Yes 
Yes 

Yes 
--

Yes 
Yes 

Yes 
Yes 

Adjusted R2 

(within municipality) 
# observations 

0.025 

20,126

0.126 

 20,126

0.233 

 20,126

0.015 

 20,126 

0.073 

20,126

0.250 

 20,126 
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Table 3, cont. 
(1) 

  Language ability 
(2) (3) (4) 

Inductive ability 
(5) (6) 

B. Mother less educated 
(no more than compulsory education) 

Childcare, main effect 4.41*** 1.34** 0.808 3.40*** 1.13* 0.452 

Childcare interaction 
(0.69) 
–4.66*** 

(0.68) 
–1.68 

(0.634) 
–0.977 

(0.69) 
–4.64*** 

(0.68) 
–2.46** 

(0.612) 
–1.58 

Main effect 
(1.22) 
–9.13*** 

(1.21) 
–12.9*** 

(1.139) 
–10.1*** 

(1.22) 
–7.52*** 

(1.22) 
–10.6*** 

(1.11) 
–7.04*** 

(low education) 
Spatial ability 

(0.68) 
--

(0.8) 
--

(0.8) 
0.344*** 
(0.008) 

(0.69) 
--

(0.8) 
--

(0.77) 
0.431*** 
(0.008) 

Cohort FE:s Yes Yes Yes Yes Yes Yes 
Municipality FE:s 
Basic covariates 

Yes 
--

Yes 
Yes 

Yes 
Yes 

Yes 
--

Yes 
Yes 

Yes 
Yes 

Adjusted R2 

(within municipality) 
# observations 

0.040 

20,126

0.120 

 20,126

0.232 

 20,126

0.031 

 20,126 

0.073 

20,126

0.250 

 20,126 

Notes: Linear regression models estimated using the inverse sampling probabilities as weights. Robust standard errors 
in parentheses. */**/*** denotes significance at the 10/5/1 percent levels respectively. Basic covariates include: gender; 
number of siblings; the mother’s educational attainment, age at childbirth, and immigrant background; the father’s edu
cational attainment, age at childbirth, immigrant background, and an indicator for unknown father; the immigrant status 
of both parents. 
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It seems that childcare attendance narrows the distribution of language 
skills for children with different immigrant backgrounds. The effects on 
language skills do not vary by mother’s education, however. Moreover, there 
is no distributional impact of childcare attendance on inductive skills. 

It is noteworthy that the interaction estimate for children with immigrant 
background stays almost the same when we control for spatial ability. This 
suggests that selection is not driving the interaction estimate.  

What does the estimate on the interaction between childcare and immi
grant background imply? Jonsson (2004) shows that, on average, the chil
dren with some childcare experience in the cohorts born 1966–81 have spent 
roughly three years in childcare. The estimate in column (3) thus suggests 
that each year of childcare experience reduces the gap in language ability 
between immigrants and natives by 2.7 (8.1/3 = 2.7) percentile ranks. The 
raw gap between immigrants and natives with no childcare experience 
amounts to 25 percentile ranks (see Table 2 or column (1), panel A). Thus, 
each year of childcare experience closes 10 percent of the gap between im
migrants and natives; 5 years of childcare experience reduces the gap by 50 
percent. These effects are rather substantial, suggesting that childcare is an 
important vehicle for closing the gap between immigrants and natives in 
terms of language ability. 

Next, let us turn to the effects on long-run educational attainment. Con
straints related to data quality force us to focus on the probability of having 
at least a 3-year university-preparatory – an “academic” – upper-secondary 
degree. We measure this outcome at age 24.13 

Table 4 presents the results. Despite the fact that childcare improves the 
language ability of immigrants relative to natives, there is no differential 
effect on the probability of attaining an academic upper-secondary degree. 
Moreover, there is no differential effect by mother’s education (see panel B), 
which is consistent with there being no differential effects of childcare atten
dance on the cognitive outcomes by mother’s education.  

Determining exactly why there are no differential effects by immigrant 
background is, to some extent, a matter of speculation. But it seems that the 
effect on language skills is too small to alter the choices made by children 
with an immigrant background. Note, in this respect, that the main effect of 
having an immigrant background is consistently positive, despite the fact 
that immigrants have both lower test results at age 13 and lower grade point 
average (GPA) when leaving compulsory school. Thus, cognitive skills (as 

13 High-quality information on educational attainment is available to us 1991–2006. In 1991, 
the oldest cohort (those born 1967) are 24 years-old, while, in 2006, the youngest cohort 
(those born in 1982) is 24 years-old. It would have been preferable to record educational 
attainment at a higher age, because then we could have included tertiary education. Alterna
tively, a more “discriminatory” outcome would be the probability of having an upper
secondary degree at age 19 (which is the normal graduation age). However, none of these two 
options are open to us because of data constraints. 
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measured by the tests or GPA) have a smaller impact on subsequent educa
tional choices among immigrants than among natives.  

Table 4: Effects of childcare attendance on educational attainment (at least academic 
upper-secondary degree at age 24) by family background
 (1) (2) (3) 

A. Immigrant background
(both parents born outside the Nordic countries) 

Childcare, main effect 0.097*** 0.020* 0.017 

Childcare interaction 
(.011) 
0.005 

(0.011) 
0.021 

(0.010) 
0.012 

Main effect 
(.051) 
0.055 

(0.048) 
0.082 

(0.048) 
0.101* 

(immigrant background) 
(Spatial ability)/100 

(0.036) 
--

(0.053) 
--

(.054) 
0.337*** 
(0.014) 

Cohort FE:s Yes Yes Yes 
Municipality FE:s 
Basic covariates 

Yes 
--

Yes 
Yes 

Yes 
Yes 

Adjusted R2 

(within municipality) 
# observations 

0.032 

20,126 

0.160 

20,126 

0.196 

20,126

   B. Mother less educated 
(no more than compulsory education) 

Childcare, main effect 0.077*** 0.023** 0.018 

Childcare interaction 
(.012) 
–0.055*** 

(0.012) 
–0.010 

(0.011) 
–0.003 

Main effect 
(0.021) 
–0.203*** 

(0.020) 
–0.286*** 

(0.020) 
–0.258*** 

(low education) 
(Spatial ability)/100 

(0.012) 
--

(0.014) 
--

(0.014) 
0.337*** 
(0.014) 

Cohort FE:s Yes Yes Yes 
Municipality FE:s 
Basic covariates 

Yes 
--

Yes 
Yes 

Yes 
Yes 

Adjusted R2 

(within municipality) 
# observations 

0.071 

20,126 

0.160 

20,126 

0.196 

20,126 
Notes: Linear probability models estimated using the inverse sampling probabilities as 
weights. Robust standard errors in parentheses. */**/*** denotes significance at the 10/5/1 
percent levels respectively. Basic covariates include: gender; number of siblings; the mother’s 
educational attainment, age at childbirth, and immigrant background; the father’s educational 
attainment, age at childbirth, immigrant background, and an indicator for unknown father; the 
immigrant status of both parents. 
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4.3 Robustness checks and extensions 
The purpose of this section is to present some robustness checks and exten
sions of our baseline specification. Throughout, we focus on the differential 
effect on language ability by immigrant background. We view the estimate 
presented in column (3) of Table 3 as our baseline result. In Table 5 we ex
amine whether this estimate is robust to alternative assumptions and alterna
tive definitions of treatment; for convenience the first row reproduces the 
baseline estimate. 

Table 5: Effect of childcare attendance on language ability by immigrant back
ground, variations of the baseline specifications 

Main Interaction # obs. Adj. R2 
effect with immigrant 

background 
(1): Baseline estimate 0.319 

(0.584) 
(2):  Allowing for differential 

selection by immigrant 
background 

0.226 
(0.583) 

(3): (2) with separate treatment 
effects for pre-school and 
family daycare 

 Pre-school 0.282 

 Family daycare 
(0.579) 
–0.201 
(0.676) 

(4): (3) estimated by cohort 
 1967 
 Pre-school –0.689 

 Family daycare 

 1972 

(1.354) 
1.87 
(1.89) 

 Pre-school 1.26 

 Family daycare 

 1977 

(1.19) 
3.72* 
(2.05) 

 Pre-school –0.400 

 Family daycare 
(1.222) 
–0.669 
(1.223) 
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8.11*** 20,126 0.233 
(2.42) 
9.16*** 20,126 0.237 
(2.39) 

20,126 0.236 

5.72** 
(2.52) 
10.5** 
(4.9) 

5,864 0.237 
21.3*** 
(6.3) 
28.3*** 
(3.9) 

5,750 0.222 
0.290 
(7.382) 
22.6 
(18.4) 

2,993 0.253 
9.00 
(5.83) 
13.1 
(9.2) 



 

 

 
 

 

  

   
    

   

 

 
 
 

 
 
 

 

 

   

  

 

 

                               

Table 5, cont. Main Interaction # obs. Adj. R2
effect with immigrant 

background 
 1982 5,519 0.260 
 Pre-schools 0.502 7.22** 

(0.916) (3.05) 
 Family daycare –1.09 10.0* 

(0.92) (5.1) 
Notes: Model (2) includes an interaction between immigrant background and spatial ability, 
the predicted earnings of the mother, and the predicted earnings of the mother interacted with 
immigrant background. The models in (4) are estimated separately by cohort. Robust standard 
errors in parentheses. */**/*** denotes significance at the 10/5/1 percent levels respectively. 
Regressions are weighted using the inverse of the sampling probabilities. Covariates include: 
gender; number of siblings; the mother’s educational attainment, age at childbirth, and immi
grant background; the father’s educational attainment, age at childbirth, immigrant back
ground, and an indicator for unknown father; the immigrant status of both parents; and spatial 
ability. 

An identifying assumption underlying our baseline results is that the 
process determining selection into childcare is the same on average for im
migrants and natives. To be more precise, we assume that the correlations of 
the unobserved and observed variables (e.g. ability) are linear in the covari
ates and the same across the two groups. In model (2) we relax these as
sumptions by allowing the coefficient on spatial ability to vary by immigrant 
background; moreover, we introduce the predicted earnings of the mother 
which is allowed to have a separate effect for children with an immigrant 
background.14 If the estimates are unaffected by these extensions we interpret 
this as saying that (potential) unobserved variables varying across the two 
groups does not bias the baseline estimates.  

Row (2) shows that allowing for differential selection by immigrant 
background has no implications for the baseline result (if anything the result 
is strengthened). The estimate on the interaction between immigrant back
ground and childcare attendance equals 9.2 with a t-ratio of 3.8.  

The model in (3) includes separate treatment effects for pre-schools and 
family daycare. As explained earlier these two childcare modes imply differ
ent kinds of treatments. The pedagogical content may be higher in pre
schools but group sizes are also higher. The magnitudes of the estimates 
imply that family daycare reduces the gap between immigrants and natives 
more than pre-schools, although the estimates are not different from each 
other in the statistical sense. 

14 The reason for introducing the linear earnings index, rather than interacting observed co-
variates fully with immigrant status, is that we want to save on degrees of freedom. To obtain 
the earnings predictions we have estimated equation (1) separately for immigrant and native 
mothers. Note that it does not matter for the results if we use a single set of estimates for both 
groups. 
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Finally, in (4) we estimate the model in (3) separately by cohort. There is 
some variation in the estimate of the treatment interactions across cohorts. 
The lower bounds of the (95 percent) confidence bands estimated for the 
1967 cohort are higher than the point estimate of the pooled regression in 
model (3). The confidence bands of all other cohorts cover the correspond
ing estimate of model (3). It is also noteworthy that family daycare consis
tently appears to reduce the language gap more than pre-schools. 

In sum, we view the variations reported in Table 5 as lending support to 
the baseline estimates reported in panel A) of Table 3. Childcare attendance 
thus reduces the gap in language skills between immigrant and native chil
dren. 

4.4 Summary and discussion of the results 
Let us summarize the results. Comparing children of immigrant and native 
background we find that: 
I childcare attendance reduces the gap in language skills across the two 

groups 
II family day care appears to reduce the gap more than regular pre-schools 
III there is no effect of childcare on the gap in inductive skills across these 

two groups 
Comparing children with low and high-educated mothers we find that: 

IV there are no effects of childcare on the gaps in language and inductive 
skills 

What is the rationale for these (medium-run) findings? We think that the 
configuration of the results suggests that what childcare offers is mainly an 
arena for interaction with other children as well as staff. Any pedagogical 
treatment effects appear to be limited – or at least not substantial enough to 
alter medium-run cognitive achievement.  

If pedagogical content would have been an important part of the treatment 
we would expect to see a reduction in the gap in inductive skills as well, a 
decrease in the cognitive ability gaps along the educational dimension, and 
regular pre-schools to have greater effects on the achievement gaps than 
family daycare.  

Rather we observe: a reduction in the language ability gap only; this ef
fect only shows up along the immigrant/native comparison; and, if anything, 
family daycare has a greater effect on the language ability gap among immi
grants and natives. This suggests to us that childcare furthers the language 
ability of immigrants since it opens up for closer interaction with native-born 
children and Swedish speaking staff. 

We have not been able to detect any differential long-run effect of child
care on educational attainment. It may be that the effect on language skills is 
too small to alter the choices made by children with an immigrant back
ground.  
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5 Concluding remarks 
In this paper we have estimated the relationship between childcare atten
dance and medium and long run educational outcomes. We have done this 
using data on individuals born between 1967 and 1982.  

The time period spanned by these cohorts featured a substantial expansion 
of childcare: in 1975, 18 percent of children aged 1–5 attended childcare; by 
1985 (in just 10 years) the share of 1–5 year-olds participating in childcare 
had increased to 56 percent. The childcare expansion was intimately tied to 
the increase of the labor force participation of women. We have illustrated 
that, across cohorts, children in childcare were increasingly drawn from the 
higher end of the distribution of family background characteristics. 

The changes in the composition of participating children raise issues re-
garding the selection into childcare. For that reason we have focused on 
whether childcare attendance has differential effects by immigrant back
ground. We have found that childcare participation narrows the language 
ability gap between children with an immigrant background and children 
with a native background. Our estimates imply that a year of childcare ex
perience reduces the overall gap between immigrants and natives in lan
guage ability by 10 percent. This conclusion is robust to allowing differential 
selection across immigrants and natives.  

We have found no differential effects on inductive skills, however. Nor 
does childcare affect the distribution of longer-run educational attainment. 
The latter result is somewhat surprising, given that the gap in language skills 
is affected by childcare attendance. Taken seriously, it is perhaps due to the 
effect on language skills being too small to alter the educational choices of 
immigrants; educational choices of immigrants in Sweden seem to be driven 
by cognitive ability to a lesser extent than among natives. But for (at least) 
two reasons it would be premature to conclude that childcare has no differ
ential long-run effects. First, since some of the individuals included in the 
analysis are born in the 1980s, we measure educational attainment at a rela
tively young age (24 years-of-age). Therefore, we have focused on the prob
ability of attaining a university-preparatory upper-secondary degree. Since 
we cannot account for tertiary education we may miss some of the potential 
effect on educational attainment. Second, we are perhaps ultimately inter
ested in whether the differential effects on language ability feed on to long
run earnings outcomes. Again, the time-span of our data precludes such an 
analysis.  

In contrast to the vast majority of U.S. states, pre-school interventions in 
Sweden are not targeted at the disadvantaged. Rather they are universally 
available; during the time period we have considered they were in fact tar
geted at the employed. Disadvantaged (particularly immigrant) children are 
less likely to participate in pre-school interventions. The evidence we have 
offered suggests that increasing the childcare participation rates among im
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 migrant children will close some of the gap between natives and immigrants 
in language skills. 
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Essay 3: Moral hazard among the sick and 
unemployed: Evidence from a Swedish social 
insurance reform♦ 

Co-authored with Laura Hartman 

1 Introduction 
Moral hazard arises when the behavior of an insured person is affected by 
how the insurance is constructed. It is a common problem associated with 
insurance and the extent of it has been explored in many empirical studies. 
However, most studies consider one insurance program at a time. Moral 
hazard that arises in the interplay between various programs is a largely un
explored research area, as pointed out by Krueger and Meyer (2002) in their 
Handbook of Public Economics chapter on labor supply effects of social 
insurance, as well as by the European Economic Advisory Group (2007). 

This paper looks at a specific type of moral hazard that arises in the inter
play between two large public insurance systems in Sweden, namely the 
sickness insurance (SI) and the unemployment insurance (UI). More speci
fically, we address the question of whether differences in benefit generosity 
affect the hazard rate from UI to SI benefits. Flows between the UI and the 
SI that arise due to differences in benefit generosity are interesting for sev
eral reasons. First, such a finding can be taken as evidence for insufficient 
monitoring as it indicates that economic incentives rather than unemploy
ment (UI), health (SI), or some other condition determine the choice of bene
fits. In that case we should expect that monitoring in these programs in gen
eral is insufficient, implying a rather widespread misuse. 

Second, it is crucial to take such flows between programs into account 
when evaluating the effects of reforms that only change the structure of a 

♦ This article is fortcoming in Empirical Economics and has been reprinted with kind permis
sion from Springer Science+Business Media. We are grateful for comments from two anony
mous referees, Patrik Hesselius, Per Johansson, Oskar Nordström Skans, Peter Skogman 
Thoursie, and seminar participants at IFAU, Stockholm University, the EALE conference 
2006, and the COST A23 St Gallen meeting in 2007. Hall acknowledges financial support 
from the Swedish Council for Working Life and Social Research (FAS) and Hartman from 
the Wallander and Hedelius Foundation. 
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single program. Simply looking at the benefit size and the use of one system 
at a time may not be enough for a fair cost-efficiency analysis of the reform. 
Previous estimates of, for example, the effect of reduced UI benefits on job 
finding rates may be biased if the reduced benefits induce the unemployed to 
shift to some other program instead of inducing them to search harder for 
jobs. 

Turning to the specific case studied in this paper, it is possible for an un
employed person in Sweden to report sick and receive SI benefits even for a 
short period. This rule is based on the idea that job search is comparable to 
work. In order to be eligible for UI benefits, an unemployed person should 
actively search for jobs and be able to accept a job offer at short notice. Un
employed persons who lose their work (search) capacity due to sickness 
should therefore receive benefits from the SI rather than the UI. 

There are at least two sources of moral hazard in this context. First, UI 
benefits are limited to 300 work days whereas SI benefits, until very re
cently, have had no time-limit. By reporting sick an unemployed person has 
been able to postpone the UI expiration date. A previous study from Sweden 
(Larsson 2006) shows that the probability of reporting sick among the un
employed increases drastically as the UI expiration date approaches. Hen
ningsen (2007) finds the same pattern in Norway, where the institutional 
setting is similar to Sweden. However, whether these results are due to eco
nomic incentives or actual health deterioration caused by stress remains to be 
explored.1 

Second, moral hazard can arise from the benefit size structure. For some 
unemployed persons, benefits from the SI are higher than benefits from the 
UI. Both benefits are determined by the worker’s pre-unemployment wage, 
the replacement rate being approximately the same, whereas the cap – i.e. 
the maximum amount – for most periods has been higher in the SI than in 
the UI system. Thus, the high-wage unemployed workers have been able to 
receive higher benefits from the SI than from the UI. In the early 2000s, SI 
benefits could be up to 20 percent higher than maximum UI benefits. For 
unemployed persons who have received UI benefits for 100 days, the UI 
benefit cap drops by approximately 7 percent, implying that the SI benefits 
could be nearly 30 percent higher for such ‘long-term’ unemployed persons. 
Larsson (2006) looks into this potential source of moral hazard as well and 
finds that the difference in benefits seems to increase the probability of re
porting sick. 

In this study, we use a reform of the SI system that came into force on 1 
July 2003 to identify the effect of economic incentives arising from the dif

1 Several empirical studies indicate that exit rates from unemployment to employment in
crease as workers approach the benefit expiration date. Evidence from the United States is 
reported by Moffitt (1985), Meyer (1990), and Katz and Meyer (1990). Swedish evidence is 
found in Carling et al (1996). 
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ferent benefit sizes. By exploiting some unique features of this reform, we 
are able to identify the effects of economic incentives in a more reliable way 
compared to the previous study by Larsson (2006). In essence, the purpose 
of the reform was to eliminate the difference in benefits by lowering the SI 
benefit cap to the same level as the UI benefit cap during the first 100 days 
of unemployment. We would expect sickness absence to decrease due to the 
reform as the benefits from the SI no longer exceed the benefits from the UI.  

We identify the effect of economic incentives using the fact that the re
form affected various groups of unemployed persons differently and at dif
ferent durations of unemployment. First, as workers become unemployed at 
different dates, the reform affected them at different lengths into their unem
ployment period. This enables us to separate the reform effect from the ef
fect of unemployment duration. Second, the reduction of the SI benefit cap 
affected only those who had a previous wage above the new, lower cap. Per
sons with a lower previous wage can be used as a comparison group. Finally, 
our data contains repeated unemployment spells, allowing us to test for un
observed individual heterogeneity. 

Our results suggest strong negative effects on the incidence of sickness 
absence. Due to the lowered benefit cap, the incidence of sick reports was 
reduced by about 36 percent more among the treated compared to the com
parison group. As the average drop in benefits in our sample was roughly 9 
percent, we estimate an elasticity of sick reports with respect to sickness 
benefits of about 3.9. The result is very robust across various specifications. 

The remainder of this paper is organized as follows: Section 2 presents 
the central features of Sweden’s UI and SI systems; Section 3 discusses 
identification issues; Section 4 presents the data; Section 5 shows the em
pirical results; Section 6 discusses the economic significance of the reform 
and concludes. 

2 Unemployment and sickness insurance in Sweden2 

SI and UI form an integral part of the public social insurance system in Swe
den. Benefits from the public social insurance are income-related and for the 
most part financed by taxes. The system, being a part of the Swedish welfare 
state, can be characterized as general rather than selective. That is, most 
citizens are comprised by the system, and the degree of means testing is low. 
Moreover, the Swedish system is often perceived as generous with high re-
placement rates by international standards.   

2 This section describes the systems as they were in 2003. 
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2.1 Description of the unemployment insurance  
The UI provides income-related compensation for a maximum period of 60 
weeks. During 2003, the replacement ratio was 80 percent up to a cap, ap
proximately equal to the mean wage of a Swedish worker. For income
related benefits, the unemployed person has to fulfill three conditions:3 

•	 The basic condition that the unemployed person is available for vacant 
jobs. In practice this means that he has to be registered at the public em
ployment office as a job seeker and that he is willing to accept a job. 

•	 The membership condition that the unemployed person has been a mem
ber of a UI fund for at least twelve months prior to unemployment. 
Membership is voluntary. 

•	 The working condition that the unemployed has worked at least six 
months during the last twelve months preceding unemployment. 

If the unemployed person has been a member of a UI fund for a shorter pe
riod than a year but still fulfills the other two conditions, he is entitled to a 
fixed basic amount of compensation. 

The UI is administered by 36 UI funds representing workers from differ
ent occupational groups. All together, the UI funds have approximately 3.8 
million members, corresponding to 85 percent of the work force and 65 per
cent of the adult population. The funds are formally independent, but they 
must be officially approved by the state and follow common regulations in 
order to receive a grant from the state. Until lately, the main source of fi
nance for the UI benefits has been the state grant, the remaining part being 
financed by membership fees.  

The UI funds work closely with the local public employment offices, es
pecially in controlling whether the unemployed person fulfills the rules con
cerning job search. The unemployed person has to meet his employment 
officer regularly and he is obliged to apply for any job the officer assigns 
him. If he does not meet these requirements, the employment officer must 
write a report to the UI fund, which then decides on a suitable sanction. In 
short, either the unemployed person is suspended from the UI, or his benefits 
are reduced. These sanctions are time-limited or permanent, depending on if 
the person has violated the rules before, and the expected duration of the 
employment he refuses to accept.  

UI benefits are time-limited to 300 workdays, corresponding to 60 weeks. 
These benefit days can be received either continuously or with breaks in the 
unemployment period. If working long enough – basically at least six 
months – during a break, a person can qualify for a new period of 300 days. 

The UI benefit amounts were changed by the new Government in January 
2007. The description below concerns the rules during 2003. The income
related UI benefits were 80 percent of the worker’s average earnings during 

3 For a detailed description, see e.g. www.aea.se. 
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the last six months of work, with a lower and an upper limit. Figure 1 illus
trates. The fixed basic amount of SEK 7,040 (≈ € 750)4 per month con
stituted the minimum, corresponding to 80 percent of a monthly wage of 
SEK 8,800. The upper limit varied depending on how long the person had 
been unemployed. During the first 100 days of unemployment, the maxi
mum benefits were 80 percent of a monthly wage of SEK 20,075. After the 
first 100 days, the cap was reduced to 80 percent of SEK 18,700.5 

The first five days of involuntary unemployment are uncompensated. If 
the unemployment is voluntary, i.e. if the person has left his job without a 
valid reason or if he has been laid off because of improper behavior, the un
compensated period is up to 45 benefit days.  

Monthly benefits (SEK) 

Day 1-100 16,060 

Day 101-300 14,960 

7,040 

8,800 18,700
 20,075 Monthly wage (SEK) 

Figure 1: UI benefits in 2003 

2.2 Description of the sickness insurance  
The purpose of the SI is to provide economic maintenance when the worker 
is too sick to work and support himself. Benefits are income-related and, 
until 2008, there has not been any formal time-limit. In recent years, the 
replacement ratio has been around 80 percent. Just like the UI benefits sys
tem, the SI system contains a benefit cap.    

All employed workers are automatically covered by the SI. Students and 
unemployed workers are also eligible for SI benefits as long as they fulfill 
certain conditions. An unemployed person must be registered at a local em
ployment office as a job seeker. The size of an unemployed person’s SI 

4 Exchange rate April, 2006. 

5 These amounts were constant between 1 July 2002 and 31 December 2006.   


91 



 

 

 
 

  

 
  

 
 
 

 

 
 

 

 
 

                               
 

 

benefits is not based on his UI benefits but on his wage before unemploy
ment. Thus, unemployed persons without any employment history do not 
receive SI benefits. 

The SI is administered by the Swedish Social Insurance Agency and fi
nanced by payroll taxes. The first day of sickness is uncompensated. Em
ployers are responsible for the employees’ sickness compensation during the 
following 13 days of sickness, a period which was extended to 20 days be
tween 1 July 2003 and 31 December 2004; after that the Social Insurance 
Agency takes over. For unemployed persons, the Social Insurance Agency is 
responsible for the sick pay from day two.6 

The SI system contains some control instruments to prevent unjustified 
use of the insurance. After reporting sick by contacting either his employer 
(employed workers) or the Social Insurance Agency (non-employed), the 
person must visit a doctor within seven days of sickness in order to receive 
additional compensation after the first week. Again after four weeks, a doc
tor’s certificate must be provided to the SI authorities. 

A reform on 1 July 2003 changed the marginal replacement rate in two 
ways, the effect being different for employed and unemployed workers. Fig
ure 2 illustrates the case for an unemployed worker. The size of the SI bene
fits depends on the person’s wage prior to the sick period. For unemployed 
workers, it is based on the wage prior to unemployment. Before the reform, 
the replacement rate was 80 percent of the previous (pre-unemployment) 
wage. The minimum wage for receiving any SI benefits was SEK 775 per 
month, and the maximum SEK 24,125 per month. In other words, SI benefits 
varied between SEK 620 and SEK 19,300 per month.7 The reform implied 
two changes: First, it reduced the marginal replacement rate to 77.6 percent. 
This concerned all insured, employed as well as unemployed. Second, for 
the unemployed insured, the maximum SI benefits were reduced to SEK 
16,060 per month, which corresponded to the maximum monthly UI bene
fits. 

6 This asymmetry in rules has important implications for data and thus for our study. The data 

from the Swedish Social Insurance Agency includes all sick spells for unemployed persons, 

whereas sick-spells shorter than or equal to the two (or three) weeks during which the em
ployer is responsible are not included. Thus, we cannot use employed workers as a compari
son group.

7 Not accounting for the first uncompensated day.
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Before the reform After the reform 

Monthly benefits (SEK) Monthly benefits (SEK) 

620  601 

19,300 

16,060 

80% 

77.6% 

775 24,125 775 20,696 

Monthly wage (SEK) 

Figure 2: SI benefits for unemployed workers, before and after the reform in July, 
2003 

An additional aspect of the reform which is important for our study is that 
it affected all unemployed insured, that is, even those with already ongoing 
unemployment spells had their SI benefits reduced on 1 July 2003. This fea
ture turns out to be important for our identification strategy.  

3 Identification strategy 
The fundamental research question of interest is how the size of economic 
compensation affects sickness absence. The reform that reduced the SI bene
fit cap serves as an ideal tool for identification. First, as workers become un
employed at different dates, the reform affected them at different lengths 
into their unemployment period. By exploiting this variation, we can sepa
rate the reform effect from the effect of unemployment duration. Second, it 
divides the unemployed population into treated and non-treated as it only 
affected persons with previous wages above the UI benefit cap.8 Finally, our 
data contains repeated unemployment spells, which allows us to control for 
unobserved individual heterogeneity. 

8 Lack of data on short sick spells for employed persons prevents us from using the employed 
as an additional comparison group. 
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Let us start by looking more closely into how the reform affected the dif
ference between SI and UI benefits for various types of unemployed persons. 
Recall that the difference depended on i) the previous, pre-unemployment 
wage, and ii) whether the unemployed person had received UI benefits for 
less or more than 100 days. Figure 3 illustrates the case of an unemployed 
person who has not passed the 100-day limit, i.e. before the UI benefit cap 
drops. 

Day 1-100 on UI benefits 

Before the reform After the reform 

benefits  benefits  Pre-reform SI

 SI 

RR=80%

 RR=77.6% 

UI 

UI 

SI 

UI & SI 

UI 

SI

 RR=80% 

non-treated treated 

 UI & SI 

wage   20,696 wage 

Figure 3: The change in relative benefit size due to the reform, during the first 100 
UI benefit days 

The reform changed the SI benefits for everybody, as the marginal repla
cement rate was reduced from 80 to 77.6 percent. Thus, the relative SI bene
fits (as compared with UI benefits) were reduced for all unemployed per
sons. However, up to the previous wage of SEK 20,696 the change was rela
tively small and, more importantly, equal to all.9 These are the non-treated or 
comparison persons. For unemployed persons with a previous wage above 

9 The reform reduced the SI benefits with 3 percent for all unemployed persons with a previ
ous wage up to SEK 20,696. Persons with very low previous earnings are an exception, as the 
reform also implied a marginal reduction of the minimum wage for SI eligibility; from SEK 
620 to SEK 601. Hence, persons in this income group got eligible for SI benefits and thus 
experienced a benefit increase. However, our data do not include observations in this income 
interval. 
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that level, the treated, the reform implied a reduction of SI benefits that var
ied from 3 up to almost 17 percent.  

Figure 4 illustrates the case for an unemployed person who has passed the 
first 100 UI benefit days. The pattern is somewhat different as the UI benefit 
cap is now lower, implying that even after the reform, benefits from the SI 
are higher than benefits from the UI for high-wage unemployed persons. But 
the effect of the reform on the benefit difference is similar to Figure 3: up to 
a previous wage of SEK 20,696 the SI benefits were reduced by 3 percent. 
From that level upwards, the reduction was larger the higher the previous 
wage, varying between 3 and almost 17 percent. So again, the population can 
be divided into treated and comparisons according to the previous wage, the 
dividing line being at SEK 20,696. 

Day 101-300 on UI benefits 

Before the reform After the reform 

benefits  benefits  Pre-reform SI

UI 

non-treated 

 RR=77.6% 

treated 

  UI
 SI 

SI SI
wage 20,696 wage 

SI 

RR=80%

 UI 

UI & SI 

UI 

 RR=80% 

Figure 4: The change in relative benefit size due to the reform, after the first 100 UI 
benefit days 

We will analyze the behavioral response to the change in compensation 
size in terms of the conditional incidence of sickness absence. That is, the 
incidence of sickness absence at day t of unemployment, conditional on re
maining unemployed up until this day.10 In addition to making use of the 
treatment and comparison group, our identification strategy exploits the tim

10  In what follows, we will simply refer to this as ‘incidence’.  
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ing of the reform. The timing feature arises when we use duration data and 
have a fixed reform date. As workers become unemployed at different dates, 
the reform affects them at different durations of unemployment. This varia
tion can be used to separate the reform effect from the effect of unemploy
ment duration. We do this by comparing the evolution of hazard rates to 
sickness for people who experienced the reform at different stages of their 
unemployment period. For example, the unemployed who experienced the 
reform 30 days into their unemployment spell are compared with those 
whose unemployment spells are at least 30 days but who do not experience 
the reform, either until after day 30 or never. 

This strategy enables us to identify the effect of the reform date. It is pos
sible that other changes in the environment occurred around the time of the 
reform affecting transitions out of unemployment. In order to separate the 
effect of the benefit level from such factors, we compare the reform-date 
effect for the treated and the non-treated. A larger effect for the treated, who 
experienced a larger cut in the replacement rate, indicates responsiveness to 
economic incentives. Hence, the policy change we use to identify the be-
havioral response to the compensation size is not the entire reduction in SI 
benefits due to the reform in July 2003, but rather the reduction over and 
above the general 3 percent reduction in the replacement rate. The effect of 
the 3 percent reduction cannot be identified as long as we believe that other 
changes in the environment occurred around the time of the reform.  

To estimate the effect of the policy change, we use a Cox regression 
model. The advantage of imposing this semi-parametric structure instead of 
estimating fully non-parametric hazard rates is that we can control for some 
potentially important confounders, such as the time of inflow into un
employment. The baseline specification to be estimated can be written as:  

July03 July03λ( )t = λ ( )t exp{ f (x, z(t),Ω)+ δD + γT + βD T}       (1) 0 t t 

where λ0 is the baseline hazard rate, i.e. the pre-reform hazard to sickness. 
f(.) is a function of the time-invariant covariates x and the time-varying co-
variates z(t), and Ω is a vector of parameters corresponding to the covariates. 
Dt

July03 is a time-varying dummy variable, where Dt
July03 =0 prior to 1 July 

2003 and Dt
July03 =1 thereafter. T is a dummy for the treatment group, were 

T=0 if the previous wage is below SEK 20,696 and T=1 for wages above 
that. The effect of the reduction in the SI benefit cap is obtained by compar
ing the change in hazard rates for the treated and the comparisons after the 
1st of July 2003. The effect of the policy change is given by the coefficient of 
the interaction variable, β.11 

11 Concerns about the interpretation of interaction terms in non-linear models have been raised 
by Ai and Norton (2003). However, Puhani (2008) demonstrates that these concerns are not 
relevant for the estimation of the treatment effect in nonlinear ‘difference-in-differences’ 
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The underlying assumption behind this ‘difference-in-differences’ ap
proach is thus that the development over time of the hazard to sickness in the 
comparison group, captures the counterfactual development in the treatment 
group, had the policy change not occurred.12 This assumption may be vio
lated if, for example, the labor market opportunities developed differently 
for the two groups around July 2003, leading to divergent changes in the 
(health) composition of the two groups. It is thus essential to check whether 
our estimates are affected by compositional changes in unobserved factors.13 

We do this by estimating stratified models. We first use the week of inflow 
into unemployment as well as the local labor market as stratification units. 
This model should be less sensitive to compositional changes regarding un
observed factors as the reform effect is identified solely by comparing indi
viduals beginning their unemployment period during the same week and in 
the same local labor market. Moreover, access to repeated spell data for 
about half the sample allows us to also stratify on the individual. This model 
hence controls for all unobserved individual heterogeneity that is persistent 
over time.14 Our results turn out to be robust in all these respects. 

4 Data 
We combine data from different sources for the empirical analysis. The data
base ASTAT, originating from the unemployment insurance funds and the 
Sickness Benefit Register (SFR) from the Social Insurance Agency constitute 
the two main sources. These two datasets are a part of LINDA, which is a re
gister-based longitudinal database that includes about 3 percent of the Swed
ish population.15 LINDA additionally contains several demographic variables 
collected from e.g. tax registers.  

ASTAT contains information on benefit payments for all unemployed 
persons who have been entitled to either basic-amount or income-related UI 
benefits. It is most common to receive income-related benefits; during 2003 
only about 9 percent of all benefit days were on the basic-amount. Each 
week ASTAT registers the number of benefit days received, together with 

models. As is shown by Puhani, the treatment effect is here the incremental effect of the 
coefficient of the interaction term. 
12 Note that this assumption entails assuming that both groups responded in the same way to 
the general 3 percent reduction in the replacement rate. 
13 It is well known that problems with unobserved heterogeneity are particularly important to 
handle when estimating duration models. Contrary to usual regression models, even unob
served heterogeneity which is uncorrelated with the included covariates may cause biased 
coefficients. 
14 This method has the advantage of not requiring the strong assumption of independence of 
observed and unobserved explanatory variables, which is necessary in order to take unob
served heterogeneity into account using single spell data. See e.g. van den Berg (2001) for 
detailed discussions of identification issues in duration models. 
15 For a detailed description of LINDA, see Edin and Fredriksson (2000). 
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information on benefit amounts and the number of days left until a person’s 
UI benefits expire. For unemployed with income-related benefits the data
base also includes information on the previous wage. 

SFR contains information on SI benefit payments for all people who have 
been sick and entitled to such benefits, hence both employed and unem
ployed persons. For employed workers, however, sick spells shorter than or 
equal to the employers’ responsibility period are not included in the data. For 
each sick spell, SFR records the start and end date, the income on which the 
benefits are based, and if benefits were given on a full or part-time basis. 
The SI benefits can be of a few different types: regular benefits for illness, 
compensation for work related injury, rehabilitation benefits, and benefits for 
preventive care. Regular SI benefits for illness are the most common, cover
ing about 83 percent16 of the sick spells starting in 2003.  

Using ASTAT as the data source for unemployment spells means that the 
condition for being defined as unemployed is to receive funding from the UI. 
This implies that participants in labor market programs and people who are 
registered at the public employment office as unemployed but who are not 
qualified for UI benefits17 are not included in our sample. The main reason 
for excluding these groups is that we neither have information on their bene
fits (if any) nor on their previous wage, which we need in order to know 
their SI compensation in case of sickness. Since data on the previous wage is 
lacking also for the unemployed who are only entitled to the basic-amount of 
UI benefits, we also exclude this group. 

4.1 Sampling and descriptive statistics 
We construct our sample by selecting all individuals who began an un
employment period with income-related UI benefits during the period 1 De
cember 2002 – 30 June 2003 (i.e. up until the reform date). Unemployment 
spells beginning after the reform are left out in order to avoid changes in the 
sample composition caused by the reform.18 The rationale for not sampling 
before December 2002 is that the wage information is incomplete before this 
point in time.19 An unemployment period is considered to begin when a per
son who has not received UI benefits during the last 7 days, starts to receive 
benefits. 

16 About 89 percent if we also count those periods where regular benefits for illness were 
given together with one of the other benefit types.  
17 That is, people who have not fulfilled the working condition (see section 2.1). 
18 If the reform also affects the duration of SI spells, it may affect the composition of the un
employed population through its effect on the hazard rate from sickness back to unemploy
ment. UI spells beginning after the reform are, however, included in parts of the sensitivity 
analysis when the individual is used as stratification unit (see section 5.3.2).  
19 Before this date, the wage variable is capped for individuals belonging to some of the UI 
funds. 
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Each unemployment spell beginning during the sampling period is fol
lowed until it ends, or at most, until the end of 2003. A transition to SI bene
fits or an interruption in the UI benefit payments for more than one week 
defines the end of an unemployment period. If a person who has transferred 
to the SI later returns to the UI system, a new unemployment period starts. 
For simplicity, we make no distinction between different types of SI benefits 
or between full and part-time sick leave. That is, we regard all SI periods the 
same. If a UI period ends for some other reason than sickness, e.g. because 
the person finds a job or starts a labor market program, the spell is treated as 
censored. 

Our sampling procedure results in a sample of 10,845 individuals. For 
about 36 percent of them, the data includes multiple unemployment spells.20 

Table 1 and Table 2 below present some descriptive statistics. Table 1 gives 
statistics on the incidence and the duration of sick spells, separately for the 
treatment and the comparison group. We see that the sick report rate is lower 
among the treated (8.5 %) than the comparison persons (9.9 %). The sick 
spells are slightly shorter among the treated as well, whereas their UI spells 
are considerably longer. The latter could be due to a lower sick report rate, 
which implies fewer interruptions in unemployment and thus fewer but 
longer UI spells. 

Table 1: Descriptive spell statistics 
Treatment group Comparison group 

No. of ind. with a UI spell 2,165 8,680 
No. of ind. with an SI spell (%) 184 (8.5) 855 (9.9) 
No. of UI spells 3,369 16,990 
No. of transition to SI benefits (%) 228 (6.8) 1,012 (6.0) 
Average spell length (days) 

UI benefits 54.6 35.7 
SI benefits 51.3 53.6 

No SI spells lasting: 
1 days 2 10 
2-7 days 93 396 
8-28 days 50 218 
29-89 days  45 191 
>90 days 38 197 

No censored SI spells 30 143 
Notes: The sample consists of all individuals in the LINDA-database who began an unem
ployment period with income-related UI benefits during 1 December 2002−30 June 2003.  

20 In the stratified analysis that also includes UI spells beginning after the reform (see section 
5.3.2) there are multiple UI spells for about 49 percent of the individuals.   
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From Table 2 we can see that the individuals in the comparison group are, 
on average, younger, less educated, and have more young children compared 
to the treated. In general, they have fewer days left until their UI benefits 
expire in the beginning of the unemployment period. The proportion of 
women is also higher in the comparison group, as is the proportion of immi
grants from non-OECD countries.  

If we instead compare the sample of unemployed persons who report sick 
to the total sample of unemployed persons, we see that the proportion of 
women is larger among the sick, as is the average age and the proportion that 
is married. Also worth noting is that the sick individuals are closer to UI 
benefit expiration, compared to the total sample of unemployed persons.  

Table 2: Descriptive covariate statistics (means) 
Sample of unemployed Sample of sick

 Treatment Comparison Treatment Comparison 
Female 0.27 0.63 0.38 0.68 
Age 40.9 37.2 44.0 40.4 
Education: High school 0.85 0.83 0.86 0.79 
Education: Post high school 0.31 0.19 0.31 0.14 
Immigrant: OECD 0.05 0.04 0.07 0.05 
Immigrant: other 0.06 0.13 0.05 0.15 
Married 0.47 0.46 0.53 0.52 
Presence of children<18  0.35 0.44 0.34 0.50 
Days left until UI benefit 208.2 185.2 193.0 177.7 
expiration (in the beginning 
of the UI spell)* 
Average (previous) wage* 25,293 15,538 25,664 15,441 
No. of individuals 2,165 8,680 184 855 
Notes: The sample consists of all individuals in the LINDA-database who began an unem
ployment period with income-related UI benefits during 1 December 2002−30 June 2003. 
Statistics marked by * are averages among spells. The other statistics are averages among 
individuals. 

In Figure 5 we show the (smoothed) weekly inflow to SI benefits for the 
treatment and comparison group. The inflow rate is here defined as the num
ber of sick reports each week among the UI recipients, divided by the total 
number of UI recipients that week. We see that the sick report rate in the two 
groups exhibits a similar seasonal pattern in the pre-reform period, though 
the share reporting sick generally is higher for the comparison group. The 
flow to SI benefits decreases for both groups around the time of the reform. 
This pattern is consistent with a common finding in the Swedish literature on 
sickness insurance, namely that the share reporting sick generally declines 
during the summer (see e.g. Larsson 2006; Johansson and Palme 2005). Af
ter the summer, the sick report rate increases again for the comparison 
group, while it remains on a lower level for the treated. This pattern thus 
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suggests that the reform may have been effective in decreasing sickness ab
sence among the unemployed affected. However, these inflow rates do not 
account for any of the potentially important differences between the two 
groups, nor do they account for the lengths of the unemployment spells. 
Separating the reform effect from the effect of unemployment duration is a 
crucial part of our identification strategy.   
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Figure 5: Weekly inflow to SI benefits among UI recipients before and after the 
reform, separately for the treatment and the comparison group 

Note: The inflow rate is smoothed using local linear smoothing, bandwidth 0.15.  

5 Empirical results 
5.1 Incidence of sickness absence 
The results for the Cox regression model are reported in Table 3, which con
sists of five different specifications estimated with partial maximum likeli
hood.21 Let us begin with column (1) which presents the results for a model 
that only includes a dummy for the reform date, a dummy for the treatment 
group, and an interaction variable called the ‘cap reform effect’. The latter 
captures the effect of the reduced SI benefit cap on the treated population 

21 Ties are handled using the exact method in SAS, see DeLong et al (1994), and Kalbfleisch 
and Prentice (1980). 
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and is thus the parameter of main interest. The estimate for the cap reform 
effect is statistically significant and quite strong; it suggests that the reform 
reduced the incidence of sick reports among the treated by 33.7 percent.22 

Column (2)-(5) present results for some further specifications of the 
model in which we control for a number of covariates (which are discussed 
below). In essence, including covariates does not change the result concern
ing the cap reform effect; the coefficient estimate increases slightly and re-
mains statistically significant in all specifications. The estimated parameter 
in the regression including all covariates (column 5) is -0.451, which sug
gests that the reduced SI benefit cap lowered the transition rate to sickness 
absence with about 36 percent in the treated population. 

Among the other variables, we notice that the coefficient for the reform 
date dummy is negative and significant, hence indicating a general decrease 
in sickness absence among the unemployed around the time of the reform. 
This variable should partially be picking up the effect of the general 3 per
cent reduction in SI benefits but also the effect of other changes in the envi
ronment occurring around 1 July 2003. The parameter estimate for the re
form date dummy decreases substantially when we control for the month of 
inflow to unemployment (column 4 and 5). We will return to this point in the 
sensitivity analysis (section 5.3.1), where we stratify on the week of inflow 
to unemployment.  

We also note that the incidence of sickness absence is significantly lower 
during the first 100 days of unemployment than later in the UI period. 
Hence, the probability of reporting sick seems to increase as the UI expira
tion date approaches, which is in accordance with the findings of Larsson 
(2006). However, as the last three specifications reveal, the hazard does not 
seem to be monotonically increasing as the expiration date comes closer. It is 
highest right before the expiration date (the omitted category), but reaches 
another peak right after the 100 UI day limit has passed (the category 200
151 days until UI-exp.), i.e. at the time when the UI benefits are reduced 
relative to the SI benefits for many UI recipients. 

Some of the demographic variables also obtain statistically significant pa
rameter estimates. Being older is associated with a higher transition rate to 
sickness absence, and women have considerably higher transition rates than 
men – the difference being almost 45 percent. This large discrepancy has 
motivated us to also estimate the model separately for men and women. 
These estimations give in general less precise estimates (not reported), as 
should be expected, but the cap reform effect is still significant at the five 
percent level for the male population. The cap reform effect is, however, not 
found to be significantly different between men and women.23 

22 The percentage effect is obtained by 100*(exp(β)-1), where β is the parameter of interest. 
23 The hypothesis of equal effects is tested by including an interaction term between the cap 
reform effect and the female dummy in the regression including both men and women. We 
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Among the other results presented in Table 3, we note that a post-high 
school education is associated with a significantly lower transition rate to 
sickness absence than is an education below the high school level. Moreover, 
the sick report rate appears to be significantly higher for those who have 
children living at home.  

Table 3: Estimated effects on the incidence of sickness absence  
(1) (2) (3) (4) (5) 

Cap reform effect (t)  
(Dt

July03 *DT) 
-0.411** 
(0.185) 

-0.433** 
(0.185) 

-0.427** 
(0.185) 

-0.438** 
(0.185) 

-0.451** 
(0.186) 

Post July 2003 (t) 
(Dt

July03 ) 
-0.419*** 
(0.088) 

-0.441*** 
(0.088) 

-0.442*** 
(0.088) 

-0.201* 
(0.111) 

-0.233** 
(0.110) 

Previous wage 
>20,696 (DT) 

-0.208** 
(0.084) 

-0.145* 
(0.084) 

-0.129 
(0.084) 

-0.126 
(0.084) 

-0.018 
(0.092) 

Before 100 UI days -0.524*** 
limit (t) (=300-201 (0.064) 
days until UI-exp.) 

No. of days until UI-
expiration 
 300-251 days (t)♣ 

 250-201 days (t)♣ 

 200-151 days (t)♣ 

 150-101 days (t)♣ 

 100-51 days (t)♣ 

-0.507*** 
(0.103) 
-0.355*** 
(0.105) 
-0.102 
(0.108) 
-0.199** 
(0.095) 
-0.202** 
(0.099) 

-0.515*** 
(0.103) 
-0.356*** 
(0.105) 
-0.103 
(0.108) 
-0.198** 
(0.095) 
-0.199** 
(0.099) 

-0.453*** 
(0.103) 
-0.320*** 
(0.106) 
-0.076 
(0.108) 
-0.163* 
(0.095) 
-0.180* 
(0.100) 

Month of entry into No No No Yes Yes 
unemployment 

Female 0.371*** 
(0.064) 

Age 0.117*** 

Age2
(0.021) 
-0.001*** 
(0.000) 

Immigrant: OECD  -0.043 
(0.131) 

Immigrant: other  -0.096 
(0.093) 

Education: High 0.017 
school (0.076) 

have also estimated models where the cap reform effect is interacted with dummies for differ
ent age categories. However, we find no evidence for heterogeneous effects among different 
age groups.  
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Table 3, cont. 

Education: Post high -0.266*** 
school (0.081) 
Married -0.017 

(0.068) 
Presence of children 0.154** 
<18 (0.075) 
ln (previous wage) -0.015 

(0.045) 
County dummies Yes 
-2 Log likelihood 17,453 17,383 17,365 17,340 17,163 
No of observations 20,359 20,359 20,359 20,359 20,339 
Notes: Standard errors in parentheses. */**/*** denotes significance at the 10/5/1 percent 
levels, respectively. (t) denotes time-varying variable. ♣Reference is 50-1 days until UI-
expiration. 

5.2 Heterogeneous effects 
The size of the decrease in SI benefits due to the reduced benefit cap de
pends on the person’s pre-unemployment wage. Unemployed persons with a 
previous wage ranging between SEK 20,696–24,125 (hereafter referred to as 
T1) experienced a 3–16.8 percent cut in benefits, and those with a previous 
wage above SEK 24,125 (T2) experienced a benefit cut of 16.8 percent. We 
would thus expect the largest response to the reform to be found among 
those in the highest wage group (T2). In Table 4, column (2), we present 
results from a regression in which we have separated the treatment group (T) 
into these two groups. To facilitate comparison, column (1) reproduces the 
average effect, i.e. Table 3, column (5).  

As expected, it is in the highest wage group (T2) that we find the largest 
responsiveness to the reform: the cap reform effect is statistically significant 
and suggests a 47 percent decrease in sick reports due to the reduced benefit 
ceiling. No statistically significant effect is found for the middle wage group 
(T1). 

In column (3) we have instead divided T into two groups based upon the 
number of days left until the UI expiration date. More specifically, we have 
interacted the cap reform effect with an indicator of whether the person has 
between 200–300 UI days left (has not passed the 100 day-limit), or if he or 
she has less than 200 UI days left (has passed the 100 day-limit). Recall that 
passing the 100 day-limit implies a drop of the UI benefit cap by approxi
mately 7 percent, as is shown in Figure 1. This created an even larger dis
crepancy between the SI and UI benefits before the reform and still creates a 
small difference in benefits after the reform for high wage unemployed per
sons. We see that the cap reform effect only appears significant for the ‘after 
100 days group’, that is for the unemployed closest to UI expiration.  
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Finally, column (4) shows results when T is split up both along the wage 
and the expiration date dimension. As should be expected (given the results 
above), it is among the unemployed in the highest wage group and with rela
tively few UI days remaining that the responsiveness to the cap reform 
seems strongest. This is the group which before the reform had the largest 
incentives to report sick – their SI benefits were substantially higher than 
their UI benefits and they had a relatively short period left before UI benefit 
expiration. 

Table 4: Interacting the cap reform effect with previous wage and duration until UI 
benefit expiration 

Cap reform effect (Dt
July03 *DT) (t) 

(1) 
-0.451** 

(2) (3) (4) 

(0.186) 

Cap reform effect*Middle wage group 
 (Dt

July03 *DT1) (t) 
-0.316 
(0.227) 

Cap reform effect*High wage group 
 (Dt

July03 *DT2) (t) 
-0.643** 
(0.288) 

Cap reform*Before 100 days-limit 
 (Dt

July03 *DT*Before 100 days) (t) 
-0.337 
(0.339) 

Cap reform*After 100 days-limit 
 (Dt

July03 *DT*After 100 days) (t) 
-0.484** 
(0.205) 

Cap ref*Bef 100d-limit*Middle wage 
 (Dt

July03 *DT1*Before 100 days) (t) 
-0.011 
(0.402) 

Cap ref*After 100d-limit*Middle wage 
(Dt

July03 *DT1*After 100 days) (t) 
-0.405 
(0.255) 

Cap ref*Bef 100d-limit*High wage 
 (Dt

July03 *DT2*Before 100 days) (t) 
-0.836 
(0.598) 

Cap ref*After 100d-limit*High wage 
 (Dt

July03 *DT2*After 100 days) (t) 
-0.594* 
(0.313) 

Post July 2003 effect (Dt
July03) (t) -0.233** -0.234** -0.236** -0.236** 

Previous wage>20,696 (DT) 
(0.110) 
-0.018 

(0.110) (0.111) 
-0.018 

(0.111) 

 Middle wage (20,696-24,125) (DT1) 
(0.092)

-0.017 
(0.092) 

-0.016 

 High wage (>24,125) (DT2) 
(0.108) 
-0.027 

(0.108) 
-0.026 

(0.135) (0.136) 
Six categories for # days until UI bene- Yes Yes Yes Yes 
fit expiration (t) 
Month of entry into unemployment Yes Yes Yes Yes 
All other covariates included Yes Yes Yes Yes 
-2 Log likelihood 
No of observations 

17,163 
20,339 

17,162 
20,339 

17,163 
20,339 

17,161 
20,339 

Notes: Standard errors in parentheses. */**/*** denotes significance at the 10/5/1 percent 
levels, respectively. (t) denotes time-varying variable. 

105 



 

 

 

 
 

 

 

  

  
 

 
 

 

 

 
  

 
 

5.3 Sensitivity analysis 
5.3.1   Effects of the time of inflow into unemployment  
The effect of the reduced benefit cap is partly identified by comparing the 
evolution of hazard rates into sickness for people who experienced the re
form at different lengths of unemployment. This means most importantly 
that we compare people based upon when they became unemployed. If there 
is (health) heterogeneity among the unemployed with respect to the time of 
entry into unemployment this could potentially affect our results. In particu
lar, it may matter if such heterogeneity differs over time in divergent ways 
for the treatment and the comparison group. 

In order to check whether this type of heterogeneity affects our findings, 
we perform a stratified analysis, using the week of entry into unemployment 
as the stratification unit. This means that the baseline hazard is allowed to 
differ across weeks of entry. The reform effect is still identified by the varia
tion in unemployment duration until the reform occurs. However, now varia
tion within a given entry-week is used for each stratum. This model is esti
mated with a stratified partial maximum likelihood estimator (see e.g. van 
den Berg 2001, section 6). The results from this analysis are presented in 
Table 5, column (2). In column (3) we show results when the week of inflow 
into unemployment and the local labor market (county) are used as stratifica
tion units. This allows there to be heterogeneity with respect to inflow week 
that differs between different local labor markets. The estimate for the ‘cap 
reform effect’ is very similar to that obtained earlier (shown in column 1) for 
both regressions. Hence, heterogeneity with respect to the time of inflow into 
unemployment does not seem to distort our findings. 
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Table 5: Estimated effects on the incidence of sickness absence, using the week of 
inflow into unemployment and the local labor market as stratification units
 (1) (2) (3) 

Main Stratification Stratification by 
results by week of week of inflow 

inflow and local labor 
market 

Cap reform effect (t) (Dt
July03 *DT)  -0.451** -0.497*** -0.502** 

Post July 2003 (t) (Dt
July03)

(0.186) 
 -0.233** 

(0.187) 
-0.807*** 

(0.203) 
-0.966*** 

Previous wage >20,696 (DT) 
(0.110) 
-0.018 

(0.252) 
-0.011 

(0.263) 
-0.014 

(0.092) (0.092) (0.097) 
Six categories for # days until UI Yes Yes Yes 
benefit expiration (t) 
Month of entry into unemployment Yes No No 
All other covariates included Yes Yes Yes 
Stratification by week of inflow No Yes Yes 
Stratification by local labor market No No Yes 

-2 Log likelihood 17,163 12,700 6,578 
No of observations 20,339 20,339 20,339 
No of strata - 31 673 
Notes: Standard errors in parentheses. */**/*** denotes significance at the 10/5/1 percent 
levels, respectively. (t) denotes time-varying variable. 

5.3.2 Effects of unobserved individual heterogeneity 
There may of course be individual heterogeneity due to other factors than 
time of entry into unemployment and local labor market. One example re-
lates to the outflow to employment. If people who find jobs on average have 
better (or worse) health than those who remain unemployed, this will cause 
the composition of our sample regarding health status to change over time. 
Divergent labor market opportunities for the treated and the comparisons 
may then imply different compositional changes regarding health status in 
the two groups, which in turn could lead to bias in our estimates.  

In order to improve on this part, we use the fact that we have multiple un
employment spells for about half (49 percent) of the individuals in our sam
ple (if we also sample unemployment spells beginning after the reform) and 
estimate the model only using within individual variation. Hence, we re-
estimate the model using the stratified partial maximum likelihood estimator, 
but this time we use the individual as the stratification unit.24 The estimates 
produced by this approach are robust with respect to individual heterogene

24 A similar approach has been used in previous empirical studies; see e.g. Johansson and 
Palme (2004) and Lindeboom and Kerkhofs (2002), though the latter uses the workplace 
rather than the individual as a stratification unit. 
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ity that is persistent over time.25 The obvious drawback with this method is 
that we now identify the cap reform effect using only a selected sample of 
the unemployed.26 

The results from this robustness check are presented in Table 6, column 
(2). We see that the cap reform effect is similar in size to the effect obtained 
earlier.27 The estimate is somewhat less precise, but still significantly differ
ent from zero at the five percent level. Hence, our previous results seem 
robust with respect to this type of compositional change. 

Table 6: Estimated effects on the incidence of sickness absence, using the individual 
as a stratification unit  
 (1) (2)  

Main results Stratification by individual 
July03 *DT)Cap reform effect (t) (Dt

July03)Post July 2003 (t) (Dt

Previous wage >20,696 (DT) 

Six categories for # days until UI 
benefit expiration (t) 
Month of entry into unemployment 
All other covariates included 

-0.451** 
(0.186) 

 -0.233** 
(0.110) 
-0.018 
(0.092) 

Yes 

Yes 
Yes 

-0.496** 
(0.245) 
-0.336* 
(0.173) 
0.920 

(0.584) 
Yes 

Yes 
-

-2 Log likelihood 17,163 2,159 
No of observations 20,339 35,044 
No of strata - 14,525 
Notes: Standard errors in parentheses. */**/*** denotes significance at the 10/5/1 percent 
levels, respectively. (t) denotes time-varying variable. 

25 Unobserved heterogeneity could also lead to underestimated standard errors as it may intro
duce dependence between spells belonging to the same individual. This approach also corrects 
for this potential problem.  
26 This method needs at least two UI spells for each individual to identify the reform effect, 
out of which at least one exists before the reform and one after. Moreover, in order for a 
censored spell to contribute to the likelihood it must be longer than an uncensored spell for 
the same individual. See e.g. Ridder and Tunali (1999) for a thorough explanation of stratified 
partial likelihood estimation. 
27 As before, the baseline model (column 1) is estimated only including spells beginning 
before the reform. If we also include spells beginning after the reform, the estimate for the cap 
reform effect is somewhat smaller in size: -0.346 (0.129). The difference is probably a conse
quence of that the reform also affected the hazard rate from SI back to UI. Reduced SI bene
fits imply that we can expect sickness periods to be shorter (on average) after the reform, 
compared to what they would have been if the benefits had remained unchanged. Thus, peo
ple may return to UI while still sick. This means that the average health status among the UI 
recipients most likely is worse after the reform. Worse health on average in the UI recipient 
population would naturally imply a higher transition rate to SI. Hence, the cap reform effect is 
likely to be downward biased if we also include UI spells beginning after the reform in the 
baseline model. The within-individual estimates in this section should not suffer from this 
bias. 
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5.3.3 Pre-treatment effects 
The reduction of the SI benefit ceiling was announced already in April 2003, 
soon after a debate had arisen on the harmonization of the SI and UI system. 
Hence, it is possible that there would be a change of behavior regarding sick
ness absence among the high-wage unemployed during the months prior to 
the reform. In order to examine the existence of such ‘pre-treatment’ effects, 
we have re-estimated the model instead including variables for a hypotheti
cal reform in the beginning of June 2003, as well as in the beginning of May, 
April and March of the same year. Table 7 presents the results from this 
analysis.  

We see that the point estimate for the ‘cap reform effect’ during the pre
reform period is only 22–46 percent of the point estimate for the actual re
form effect and is never significantly different from zero. We conclude that 
there is no evidence of anticipatory behavior during the months preceding 
the reform. 

Table 7: Pre-treatment effects
 Reform: Hypothetical reforms: 

July, 
1st 

June, 
1st 

May, 
1st 

April, 
1st 

March, 
1st 

Cap reform effect 
 (Dt 

Reform *DT) (t) 
-0.451** 
(0.186) 

-0.209 
(0.160) 

-0.145 
(0.151) 

-0.101 
(0.152) 

-0.141 
(0.164) 

Post reform effect -0.233** -0.403*** -0.477*** -0.286*** -0.105 
 (Dt 

Reform ) (t) (0.110) (0.112)  (0.108) (0.106) (0.107) 
Previous wage 
>20,696 (DT) 

-0.018 
(0.092) 

-0.052 
(0.098) 

-0.061 
(0.105) 

-0.063 
(0.122) 

-0.020 
(0.142) 

Six cat. for # days Yes Yes Yes Yes Yes 
until UI exp. (t) 
Month of entry in- Yes Yes Yes Yes Yes 
to unemployment 
All other Yes Yes Yes Yes Yes 
covariates incl. 

-2 Log likelihood 17,163 17,159 17,153 17,168 17,175 
No of obs. 20,339 20,339 20,339 20,339 20,339 
Notes: Standard errors in parentheses. */**/*** denotes significance at the 10/5/1 percent 
levels, respectively. (t) denotes time-varying variable. 

5.4 Duration of sickness absence 
Reduced economic compensation in case of sickness could be expected to 
affect not only the probability of reporting sick, but also the duration of sick
ness absence. Given that an individual transfers to the SI system, it seems 
reasonable to expect his or her sickness period to be shorter (on average) 
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after the reform compared to what it would have been if the compensation 
size had remained unchanged.  

However, given that the reform had a strong effect on the incidence of 
sickness absence, we would not necessarily expect the average sick spell 
length to decrease among observed sickness spells. If the reduction of the 
incidence is (mainly) due to reduced moral hazard, we would expect the 
average health of the treated population on SI benefits to be worse after the 
reform than before. In other words, the threshold for a few days’ sick period 
due to minor illness is higher after the reform, thereby increasing the average 
length of SI periods among the population on sick leave.  

When estimating the effect of the reform on the hazard rate out of sick
ness, we get no significant estimates (not reported), neither for the reform 
date nor for the reduced SI benefit cap.28 Hence, the two counteracting ef
fects seem to balance each other out, leaving the average duration of sick 
spells unchanged. 

6 Discussion 
Our results suggest a strong behavioral response to changes in sickness com
pensation among the unemployed. Using a reform within the sickness insur
ance that only affected some of the population – the treated – we estimate 
that the incidence of sick reports was reduced by about 36 percent more in 
this group compared to the comparison group that was not affected by the 
reform.  

Up to this point we have made inference regarding the total behavioral re
sponse to the cap reform, without relating it to the magnitude of benefit re
duction. In order to say something about the economic or policy significance 
of our estimates, we use the estimates from section 5.1 to calculate the elas
ticity of the sick report rate with respect to SI benefits. Furthermore, this 
makes it possible to compare our results with results from previous studies 
on sickness benefits. 

The elasticity measure used is given by: 

ê = (1 – exp(β̂ ) / ∆) (2) 

where ∆ is the percentage decrease in (potential) benefits due to the reduced 
SI benefit cap (i.e. the reduction on top of the general 3 percent reduction 
due to the reduced replacement rate). The decrease in benefits is computed 
for each individual based on the factual difference between his or her old and 

28 To do this we have created an additional dataset by following the sub-sample of unemploy
ment spells that has ended in sickness, until they end, or at most, until the end of 2003. The 
effect of the reform on the duration is then estimated using model (1), as specified in section 3.  
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new SI benefits. On average, SI benefits were reduced by 9.3 percent in our 
sample. The estimated elasticity is therefore 3.9. 

Previous studies that estimate the effect of economic compensation on ab
sence incidence among employed workers report lower elasticities: just be
low 1 in Johansson and Palme (2005) and 1.72 or 2.45 in Pettersson-Lidbom 
and Skogman Thoursie (2006), depending on whether monthy or weekly 
data is used.29 These estimates can be interpreted within the traditional labor 
supply framework as elasticities between leisure and consumption. Whether 
our estimate can be compared with them thus depends on whether unem
ployment in this context is assumed to be leisure or work, which in turn is 
not clear. However, it seems plausible that unemployed persons are more 
sensitive to changes in the SI compensation size than employed persons.  

Our estimate is high even if compared to previous results concerning un
employed workers. Larsson (2004) and (2006) use data from the late 1990s 
and report an elasticity of around 1–1.5.30 Whether this difference is due to a 
different time period or a different identification strategy is difficult to say. 

One aspect that might affect our elasticity estimate concerns supplemen
tary compensation for sickness and unemployment. The most common type 
of such benefits is insurance schemes regulated by collective agreements 
between unions and employers’ organizations. These agreements vary across 
sectors and in some sectors even across firms. In general, they contain sup
plementary benefits above the cap for high-wage workers, implying that the 
denominator – the percentage decrease in benefits due to the reform – is 
overestimated and the elasticity underestimated. How much the elasticity is 
biased is difficult to estimate as we do not have data on which scheme the 
individual is covered by, and due to variation across schemes. For the identi
fication of the cap reform effect however, the supplementary schemes do not 
pose any problem. Even though they imply that some high-wage unem
ployed receive considerably higher total benefits from the SI than from the 
UI even after the reform, they do not change the fact that the reform affected 
the treatment group and the comparison group differently. There was no 
concurrent change in the rules for these supplementary schemes that would 
potentially bias our estimate of the reform effect.  

To conclude, our results show evidence of moral hazard in the Swedish 
sickness insurance system. In fact, the moral hazard revealed by our study 
may be of two kinds: First, assume that the drop in SI benefits made (rela

29 The Swedish SI system does not have any clear public counterpart in North America. The 
most similar counterpart is the short-term disability benefits offered by the workers’ compen
sation (WC) programs. Krueger and Meyer (2002) survey the evidence of effects of WC 
benefits on the incidence of claims and find that the estimated elasticities cluster around 0.2
0.3 in studies using aggregate data. The few studies using individual data find considerably 

larger effects.

30 The papers do not include an estimate of the elasticity but the results can be used to calcu
late it.
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tively) healthy unemployed persons refrain from reporting sick. In that case, 
our results suggest that the reform led to decreased moral hazard within the 
sickness insurance. 

Second, it could of course be the case that the drop in compensation made 
some truly sick persons refrain from reporting sick when this no longer was 
economically advantageous. Without access to health information we cannot 
determine this with certainty. If this is the case, our results actually suggest 
that the reform led to increased moral hazard within the unemployment in
surance system. Active job search is a formal requirement for UI eligibility, 
and unemployed persons who are too sick to apply for jobs should receive 
benefits from the SI instead. The difficulty of determining whether the re
form actually led to decreased moral hazard illustrates the importance of 
taking the whole social insurance system into account when designing re
forms. 

Economic incentives seem to be important for the use of sickness insur
ance among the unemployed. This in turn raises the question of whether 
interactions between the SI and the UI also matter for the job finding rate; 
does being financed by the UI rather than the SI matter for transitions to 
employment? Investigating the effects of interactions between the UI and the 
SI on the job finding rate is thus an interesting topic for further research.   
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Essay 4: Do interactions between 
unemployment insurance and sickness 
insurance affect transitions to employment?♣ 

1 Introduction 
In recent years, several academics as well as policy makers have pointed out 
that undesired incentive effects arising from the interplay between different 
social insurance programs within a welfare state may be an overlooked and 
financially costly phenomenon (see e.g. Krueger and Meyer 2002, and the 
European Economic Advisory Group 2007). Many countries have complex 
social insurance systems and their various parts sometimes overlap in ways 
that can generate unintended flows between them. This has, for instance, 
been noted with regard to unemployment (UI) and sickness insurance (SI) in 
Sweden and Norway (Larsson 2006, and Henningsen 2007), UI and disabil
ity pensions in Sweden and Finland (Karlström et al 2008, and OECD 2006), 
and UI and workers’ compensations programs in Canada (Fortin and Lanoie 
1992). In the presence of such interactions, limiting access to one program 
may just result in an overflow to other programs. Reforms intended to in
crease transitions to employment by a change of a single program may then 
not be very effective. For example, reducing the amount or the duration of 
UI benefits may not be an efficient way of inducing the unemployed to 
search harder for jobs if they can easily shift to other benefit programs. 

While there is evidence that the interplay between different social insur
ance programs sometimes does give rise to benefit arbitrage (see e.g. Lars
son 2006, and Hall and Hartman 2009), little research has been done on 
whether such interactions actually matter for transitions to employment. 
Pellizzari (2006), who studies interactions between UI and social assistance 
in 15 EU countries, is an exception. His findings suggest that UI recipients 
who are also eligible for social assistance are less sensitive to changes in the 
level and the duration of their UI benefits, and that the interplay between 

♣ I am grateful to Peter Fredriksson, Erik Grönqvist, Laura Hartman, Pathric Hägglund and 
Per Johansson for valuable comments and discussions. I would also like to thank Linus Lilje
berg for helpful suggestions regarding the data work. The paper has benefited from comments 
at seminars at Uppsala University/IFAU, University College London and the EALE confer
ence 2008. The financial support from the Wallander and Hedelius Foundation, and the Swed
ish Council for Working Life and Social Research (FAS) is gratefully acknowledged. 
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these programs may provide an explanation for the scant success of many 
labor market reforms in Europe in the past decades. In this paper, I provide 
Swedish evidence on the interplay between UI and another social insurance 
program, namely the SI, and on whether this interplay affects transitions to 
employment.  

In Sweden, unemployed individuals are able to report sick and receive SI 
benefits. The rationale behind this rule is that job search is comparable to 
work. In order to be eligible for UI, an unemployed person should actively 
search for jobs and be able to accept employment at short notice. A person 
who looses his or her work (search) capacity due to sickness should there
fore be funded by the SI rather than the UI. Previous research on the inter
play between these two insurances, however, suggests that health dete
rioration is not the sole explanatory factor for transitions to the SI. The pro
bability of transferring to the SI is affected by the relative compensation in 
the two systems; unemployed persons are more likely to report sick if their 
replacement rate is higher in the SI than in the UI (Hall and Hartman 2009). 
The probability of reporting sick is also found to increase drastically as the 
UI expiration date approaches, suggesting that the SI may be used as a way 
of postponing the UI expiration date (though it cannot be excluded that the 
peak is at least partly driven by health deterioration due to stress) (Larsson 
2006, and SFU 2007).  

If transitions to employment would follow a similar trajectory regardless 
of shifting to the SI or remaining in the UI system, this type of interplay 
should perhaps not cause too much concern. Of course, government spend
ing increases if the SI benefits are higher than the individual’s alternative 
benefits, but the costs would be much larger if these UI-SI interactions in 
general also worked to prolong the individuals’ time out of employment.  

There are in fact several reasons for why the source of funding (UI or SI) 
may matter for the incentives to find work. Being on UI is associated with a 
number of rules, the purpose of which is to increase transitions to employ
ment: the worker is obliged to apply for and accept jobs, otherwise a sanc
tion may be imposed1; benefits are reduced after 100 benefit days2; and there 
is a formal time limit on how long benefits can be received3. SI benefits, on 

1 Some recent empirical studies from the Netherlands and Switzerland suggest that imposing 
sanctions in the UI substantially raises the exit rate from unemployment, see e.g. Abbring et al 
(2005) and Lalive et al (2005). 
2 The question of how the UI benefit level affects job finding has received extensive attention 
in the economic literature. A survey of the evidence is provided by Krueger and Meyer 
(2002). The US studies surveyed imply an elasticity of unemployment duration with respect 
to the UI benefit level in excess of 0.5. The results from other countries are more varied. 
Carling et al (2001) suggest an elasticity of 1.6 for Sweden. 
3 Several empirical studies find that the transition rate from unemployment to employment in
creases as the UI expiration date approaches. See e.g. Moffitt (1985), Meyer (1990), and Katz 
and Meyer (1990) for evidence from the US. Swedish evidence is reported by Carling et al 
(1996). 
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the other hand, are not associated with any similar requirements and have in 
principle unlimited duration.4 Hence, if the UI rules work as intended, fund
ing from the UI rather than the SI could (for a given health status) be ex
pected to be associated with a higher search effort. 

In order to study whether transitions to SI among the unemployed affect 
the transition rate to employment, I use a reform in July 2003 which changed 
the relative compensation in the two systems. The reform reduced the SI 
benefit cap (i.e. the maximum amount) so as to correspond to the UI benefit 
cap, in order to prevent unemployed workers from receiving higher benefits 
by reporting sick. Before the reform, SI benefits could exceed UI benefits by 
up to 20 percent. Hall and Hartman (2009) find that this policy change led to 
a large (36 percent) decline in the sick report rate among the unemployed af
fected by the reform. The question of interest here is whether the reduced 
sick report rate in turn translated into a higher rate of job finding. 

To identify the effect of the reduced SI benefits (relative to the UI bene
fits) on the transition rate to employment, I use the fact that the reform af
fected various groups of unemployed persons differently and at different 
durations of unemployment. First, as workers became unemployed at differ
ent dates, the reform affected them at different lengths into their unemploy
ment period. This variation can be used to separate the reform effect from 
the effect of unemployment duration. I do this by comparing the hazard to 
employment for people who experienced the reform at different stages of 
their unemployment period. Second, only those with previous wages above 
the UI benefit cap were affected by the reform. The change in transitions to 
employment for those with previously lower wages can thus be used to con
trol for calendar time effects (such as business cycle effects) around the time 
of the reform, which were common to the two groups.5 

My results suggest that, while the reform significantly reduced sickness 
absence among the unemployed, this did not matter for the transition rate to 
employment. For the group who reduced its sick report rate due to the re
form, spending more time in the UI rather than the SI did not seem to 
shorten the time out of employment. This finding is robust across various 
sensitivity tests. Hence, while there are important interactions between these 
two social insurance systems, I find no evidence suggesting that these inter-
actions affect the job finding rate among the unemployed workers.  

The outline of the rest of the paper is as follows: In Section 2 I describe 
the central features of Sweden’s UI and SI systems, as well as the SI reform 
in July 2003. Section 3 discusses theoretical issues. The empirical strategy is 
described in Section 4, and Section 5 presents the data. The results as well as 
a number of sensitivity checks are shown in Section 6. Finally, Section 7 
contains concluding remarks.    

4 These were the rules in place during the time period for which I have data in this paper. 
5 Hall and Hartman (2009) use a similar identification strategy. 
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2 Unemployment and sickness insurance in Sweden6 

The UI and SI constitute essential parts of the public social insurance system 
in Sweden. Their purpose is to insure against income losses due to involun
tary unemployment (the UI) and sickness (the SI). Both insurances provide 
income-related compensation up to a cap and the benefits are for the most 
part financed by taxes. 

2.1 Description of the unemployment insurance 
The UI consists of two parts: a basic insurance offering a fixed amount of 
compensation and a voluntary income-loss insurance providing income
related benefits. In order to be eligible for any kind of UI benefits, an unem
ployed person must be registered at the public employment service (PES) as 
a ‘job seeker’ and be willing to accept employment. Qualification for in
come-related benefits additionally requires that the person has been a mem
ber of a UI fund for at least twelve months prior to unemployment (the 
membership condition) and that he or she has worked during at least six of 
these months (the working condition). If the person fulfills the working con
dition but not the membership condition, he or she is entitled to the fixed 
basic amount of compensation.7 

The UI is administered by a number UI funds that together enroll about 
85 percent of the work force. The PES controls that the unemployed fulfill 
the rules concerning job search. To receive UI benefits, an unemployed per
son has to meet his or her caseworker at the PES regularly and apply for any 
job the caseworker assigns him or her. If the person does not meet these 
requirements, he or she can be submitted to a sanction in the form of reduced 
or suspended benefits. The sanctions can be time-limited or permanent, de-
pending on if the person has broken the rules before, and on the expected 
length of the job he or she refuses to accept.8 

In 2003, when the reform was implemented, the UI benefits were time-li
mited to 300 workdays (60 weeks) and could be received either continuously 
or with breaks in the unemployment period. For individuals reaching the end 
of their benefit period, a PES caseworker would assess the need for intensi
fied counseling. If such a need was found, the person would get assigned to a 
specific labor market program9. Refusing to participate would lead to benefit 
expiration. If intensified counseling was not found necessary, the unem

6 This section describes the rules in place during 2003. 

7 For a detailed description of the UI see e.g. www.aea.se.
 
8 An unemployed person does not necessarily have to accept any job in order to receive fur
ther UI benefits. Factors such as the family situation and the duration of unemployment are 

taken into account in the judgement. 

9 The program was called Activity Guarantee and implied full time activity. Participants were 

offered counselling and the whole spectrum of programs and services available at the PES. 

The economic compensation equaled the UI benefits. 
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ployed would get entitled to a new benefit period of 300 days. Such an ex
tension was however only possible once.  

The UI replaced 80 percent of the worker’s average earnings during the 
last six month of employment, with a lower and an upper limit. See Figure 1 
for an illustration. The lower limit was SEK 7,040 (≈ € 760)10  per month and 
equaled the fixed basic amount. The maximum amount varied depending on 
how long the person had been unemployed. During the first 100 benefit 
days, the cap was 80 percent of a monthly wage of SEK 20,075 and after that 
the cap dropped to 80 percent of SEK 18,700. No compensation was given 
during the first five days of an unemployment period.11 

Monthly benefits (SEK) 

 Day 1-100 16,060 

 Day 101-300 14,960 

7,040 

8,800 18,700
 20,075 Monthly wage (SEK) 

Figure 1: UI benefits in 2003 

2.2 Description of the sickness insurance  
The SI provides economic compensation when a worker is too sick to carry 
out his or her regular job. All employed workers are automatically covered 
by the insurance. Unemployed workers who have previously been employed 
are also eligible, as long as they are registered as ‘job seekers’ at the PES. 
The size of the SI benefits depends on the person’s wage prior to the sick 
period. For unemployed workers however, the benefits are based on the 
wage prior to unemployment.  

The Social Insurance Agency is responsible for the SI compensation for 
unemployed workers. The first day of a sickness period is always uncom
pensated. During the first seven days it is up to the individual to judge whe

10 Exchange rate May, 2007. 

11 If the unemployment was voluntary, that is if the person had quit his or her job without a 

valid reason, the uncompensated period was up to 45 benefit days. For those who had been
 
laid off because of improper behaviour, the suspension period could be even longer. 
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ther he or she is too sick to work (search). Thereafter, the person needs a 
certificate from a doctor in order to receive additional benefits. In 2003, 
there was no formal time-limit for how long SI benefits could be received. 

In the beginning of 2003, the SI replacement rate was 80 percent of the 
previous (pre-unemployment) wage. Hence, the replacement rate was the 
same as in the income-related UI.12 The minimum wage for receiving any SI 
benefits at all was SEK 775 per month, and the maximum SEK 24,125 per 
month. In other words, SI benefits varied between SEK 620 and SEK 19,300 
per month.13 This meant that the maximum monthly SI benefits exceeded the 
maximum monthly UI benefits. The reform on 1 July 2003 changed the mar
ginal replacement rate in the SI in two ways. Figure 2 illustrates how the 
changes affected unemployed workers. First, the reform reduced the mar
ginal replacement rate to 77.6 percent. This change concerned all insured, 
employed as well as unemployed. Second, for the unemployed insured, the 
maximum SI benefits were reduced to SEK 16,060 per month, which corre
sponded to the maximum monthly UI benefits. The purpose of the latter part 
of the reform was to prevent unemployed persons from receiving higher be
nefits by reporting sick.  

12 The two insurance systems however define the earnings on which the benefits are based 
somewhat differently. While the UI benefits are based on the worker’s average earnings dur
ing the last six months of employment, the SI benefits are based on an estimate of the earn
ings a worker would have had during the sickness period. 
13 The numbers in this section do not account for the first uncompensated day in a sickness 
period. 
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Before the reform After the reform 

Monthly benefits (SEK) Monthly benefits (SEK) 

620  601 

19,300 

16,060 

80% 

77.6% 

775 24,125 775 20,696 

Monthly wage (SEK) 

Figure 2:  SI benefits for unemployed workers, before and after the reform in July, 
2003 

An additional aspect of the second part of the reform, which is important 
for this study, is that it affected all unemployed insured, i.e. even those with 
already ongoing UI spells had their SI benefits reduced on 1 July 2003. This 
feature turns out to be important for the identification strategy (see Section 
4). 

3 Theoretical issues 
Sickness absence and unemployment, though two states both representing 
substantial losses of work time, are typically not analyzed jointly. Sickness 
absence has most commonly been analyzed within the framework of a labor 
supply model, and the focus has generally been exclusively on employed 
workers (see Brown and Sessions 1996 for a survey of the work absence 
literature). Holmlund (2005) develops a theoretical framework that incorpo
rates both unemployment and sickness absence as distinct labor force states. 
Moreover, sickness absence may occur both among employed and among 
unemployed workers. This model thus allows for interdependencies between 
policies concerning unemployment and sickness absence and is suitable for a 
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unified analysis of labor market effects of changes in sickness and unem
ployment benefits.14 

The Holmlund (2005) model includes four different labor force states: 
work, sickness absence, unemployment and non-participation. Individuals in 
the first two states are employed, whereas those in the second two states are 
non-employed. Sickness absence among unemployed workers is regarded as 
non-participation. Contrary to the state of unemployment, individuals in this 
state do not search for jobs actively, and hence the probability of finding 
employment is lower (though it is still positive since the individuals may be 
contacted by an employer). 

Each of the four labor force states is associated with a particular present 
discounted value of utility. This value depends on the income in the current 
state as well as on incomes in all other potential states, since chance and 
choice induce the (homogenous) workers to move between states. Employed 
workers face a risk of job loss and non-employed workers face a chance of 
finding a job. Workers are also exposed to random (daily) shocks of sick
ness, which affect their disutility of work and job search. The key decision 
for employed individuals is to choose between work and sickness absence, 
and for the non-employed, to choose between search and inactivity, i.e. be
tween unemployment and non-participation. 

The optimal behavior is characterized by reservation values of sickness. 
The employed prefer sickness absence rather than work for sufficiently se
vere sickness shocks; and similarly, the non-employed prefer non
participation rather than job search for sufficiently serious realizations of 
sickness. The critical values of sickness generally differ between employed 
and non-employed workers, and are determined by benefits and other pa
rameters of the model. For example, the reservation value of sickness is 
higher, the higher is the relative economic gain of being active rather than 
inactive. Hence, for non-employed workers, the probability of reporting sick 
is lower, the lower are SI benefits relative to UI benefits. The reservation 
level of sickness also depends on differences in transition probabilities; e.g., 
the higher the relative returns to active job search, the lower the probability 
that non-employed workers report sick. 

A decrease in SI benefits targeting only non-employed workers, such as 
the one in Sweden in July 2003, has straightforward implications in this 
framework. First, reduced SI benefits for non-employed individuals will 
have a direct positive effect on their reservation level of sickness, making 
non-employed individuals less inclined to report sick. There will also be a 
wealth effect working in the same direction since the value of non
employment decreases relative to the value of employment, which makes 

14 This model ignores the behavior of firms and focuses on the supply side. See Engström and 
Holmlund (2007) for an extension of the model that also incorporates firm behavior. 
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active job search more attractive.15 Second, since the probability of finding a 
job is higher in unemployment than in non-participation by assumption, the 
higher reservation level of sickness will also translate into a higher job fin
ding rate among the non-employed workers.  

4 Identification strategy 
The question of interest in this paper is whether the reform in July 2003 af
fected the transition rate to employment, through its effect on the sick report 
rate. To identify the effect of the reduced SI benefits (relative to the UI bene
fits), I exploit two features of the reform: (i) As workers became unem
ployed at different dates, the reform affected them at different durations of 
unemployment. By exploiting this variation, I can separate the reform effect 
from the effect of unemployment duration. (ii) Only those with previous 
wages above the UI benefit cap were affected by the reform. The change in 
transitions to employment for those with previously lower wages can thus be 
used to control for calendar time effects (such as business cycle effects) 
around the time of the reform, which were common to the two groups. 

I begin by describing more closely how the reform affected the difference 
between UI and SI benefits for various types of unemployed persons.16 Re-
call that the difference depended on: (i) the wage prior to unemployment, 
and (ii) whether the person had received UI benefits for less or more than 
100 days. Figure 3 shows the case of an unemployed person who has not yet 
passed the 100-day limit in the UI, i.e. before the UI benefit cap drops. 

15 If the risk of job loss is higher for workers on sick leave than for those at work, the reserva
tion level of sickness will also increase for employed workers, since the incentives to prevent 
a job loss by attending work increases. 
16 The following paragraphs in this section build extensively on the description in Section 3 in 
Hall and Hartman (2009). 
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Day 1-100 on UI benefits 

Before the reform After the reform 

Benefits   Benefits  Pre-reform SI 

SI 

RR=80% UI 

UI 

UI & SI 

UI 

 RR=80% 

comparison treatment 

  UI & SI

 RR=77.6% 

SI Wage SI Wage 
20,696

Figure 3: The change in SI benefits due to the reform, during the first 100 UI benefit 
days 

The reform lowered the SI benefits for everybody, as the marginal repla
cement rate was reduced from 80 to 77.6 percent. Thus, SI benefits were 
reduced relative to UI benefits for all unemployed persons. However, up to 
the previous wage of SEK 20,696 the reduction in SI benefits was relatively 
small; amounting to only 3 percent.17 I will refer to this group as the compa
rison group. For unemployed persons with a previous wage above that cut
off, the treated, the reform implied a reduction of the SI benefits that varied 
from 3 up to almost 17 percent.  

The situation is somewhat different for the unemployed who have passed 
the first 100 UI benefit days, as the cap in the UI then is lower. This implies 
that even after the reform, SI benefits are higher than UI benefits for high
wage unemployed persons. However, the effect of the reform on the differ
ence in SI benefits is similar to Figure 3: up to a previous wage of SEK 
20,696 the SI benefits were reduced by 3 percent. From that level upwards, 
the reduction was larger the higher the previous wage, varying between 3 
and almost 17 percent. So again, the population can be divided into treated 

17 Persons with very low previous earnings are an exception, as the reform also implied a mar
ginal reduction of the minimum wage for SI eligibility; from SEK 620 to SEK 601. Hence, 
persons in this income group became eligible for SI and thus experienced a benefit increase. 
However, there are no observations in this income interval in the sample studied in this paper. 
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and comparisons according to the previous wage, the cut-off being at SEK 
20,696. 

I will analyze the effect of the change in SI compensation on the hazard 
rate to employment, that is, the rate at which a person finds a job at time t of 
unemployment, conditional on remaining unemployed up until this point in 
time. In addition to making use of the treatment and comparison group, the 
identification strategy used exploits the timing of the reform. The timing 
feature arises when one uses duration data and has a fixed reform date. As 
workers become unemployed at different dates, the reform affects them at 
different durations of unemployment. This variation can be used to separate 
the reform effect from the effect of unemployment duration. I do this by 
comparing the hazard to employment for people who experienced the reform 
at different stages of their unemployment period. For example, the unem
ployed who experienced the reform 8 weeks into their unemployment spell 
are compared with those whose unemployment spells are at least 8 weeks, 
but who did not experience the reform until after week 8 or never. 

This strategy makes it possible to identify the effect of the reform date. 
However, it is likely that other changes on the labor market occurred around 
the time of the reform which also affected transitions to employment. In 
order to separate the effect of the reduced SI benefits from such factors, I 
compare the reform-date effect for the treatment and the comparison group. 
A larger effect for the treated, who experienced a larger benefit cut, will 
indicate responsiveness to the SI compensation size. The policy change 
which is used to identify the behavioral response to the SI benefit level is 
thus not the entire reduction in SI benefits due to the reform, but rather the 
reduction over and above the general 3 percent reduction in the replacement 
rate. The effect of the 3 percent reduction cannot be separated from the ef
fects of other changes around the time of the reform.  

To estimate the effect of the policy change, I use a Cox regression model. 
The baseline specification to be estimated can be written as: 

reform T reformλ(t) = λ0 (t)exp{f (x, z(t);Ω)+ δDt + γD + βDt DT } (1) 

where λ0 is the baseline hazard, i.e. the pre-reform hazard to employment. 
f(.) is a function of time-invariant covariates, x, and time-varying covariates, 

reform z(t), and Ω is a vector of parameters corresponding to the covariates.18 Dt 
is a time-varying dummy variable, where Dt

reform = 0 prior to the reform and 
Dt

reform = 1 thereafter. DT is a dummy for the treatment group, where DT = 0 

18 The covariates included are sex, age, age2, immigrant background, marital status, presence 
of children younger than 18, level of education (4 categories), type of education (10 catego
ries), ln(pre-unemployment wage), number of days left until UI benefit expiration (6 catego
ries), and indicators of the local labor market (county) as well as the month of entry into 
unemployment. 
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if the previous wage is below SEK 20,696 and DT = 1 for wages above that. 
The effect of the reduction in the SI benefit cap is obtained by comparing the 
change in hazard rates for the treated and the comparisons after the reform. 
The effect of the policy change is given by the coefficient of the interaction 
variable, β. 

The identifying assumption behind this ‘difference-in-differences’ ap
proach is thus that the development over time of the hazard to employment 
in the comparison group, captures the counterfactual development in the 
treatment group, had the reform not occurred. This assumption is violated if, 
for example, the labor market opportunities developed differently for the two 
groups around the time of the reform. Divergent trends at other times during 
the sampling period may also be problematic as they may lead to divergent 
compositional changes in the two groups regarding unobserved factors.19 

In order to check whether the estimates are affected by compositional 
changes in unobserved factors, I also estimate stratified models. I use the 
month of entry into unemployment as well as the local labor market as strati
fication units. This specification should be less sensitive to unobserved het
erogeneity as the reform effect is identified solely by comparing individuals 
beginning their unemployment period during the same month and in the 
same local labor market. To check whether the results could be biased due to 
divergent changes in labor market opportunities for the two groups, I try to 
assess whether such changes have taken place during the relevant time pe
riod. I also re-estimate the model for a few different sub-samples which are 
more similar than the treated and comparisons in the baseline model, in 
terms of the pre-unemployment wage. Finally, to test whether the results 
may be biased as a result of divergent seasonal patterns for the two groups, I 
analyze the effects of a hypothetical reform supposed to have occurred on 
the same date the year after the actual reform. The results turn out to be ro
bust in these respects. 

5 Data and sampling 
5.1 Data 
I combine data from several different sources for the empirical analysis. The 
database ASTAT, originating from the unemployment insurance funds, HÄN
DEL, from the PES, and the Sickness Benefit Register  (SFR) from the Na
tional Social Insurance Board, constitute the main sources. These databases 
are all a part of LINDA, which is a register-based longitudinal database that 

19 It is well known that problems with unobserved heterogeneity are particularly important to 
handle when estimating duration models. Contrary to usual regression models, even unob
served heterogeneity which is uncorrelated with the included covariates may cause biased 
coefficients. 

126 



 

 

 
 

 

 

 

 
 

 
 

                               

 

 

 

includes about 3 percent of the Swedish population.20 LINDA additionally 
contains several demographic variables collected from e.g. tax registers. 

ASTAT contains weekly information on UI benefit payments as well as 
on the number of days left until the benefits run out, for all unemployed per
sons who have received either basic-amount or income-related benefits. It is 
most common to receive income-related benefits; during 2003 only about 9 
percent of all benefit days were on the basic-amount. For those entitled to 
income-related benefits, the database also includes information on the previ
ous wage. 

I use ASTAT as the data source for unemployment spells, which implies 
that the condition for being defined as unemployed is to receive funding 
from the UI.21 Since data on the previous wage does not exist for those who 
are only entitled to the basic-amount of UI benefits, I exclude this group 
from the sample. Data on the pre-unemployment wage is needed in order to 
determine a person’s SI compensation in case of sickness.22 

SFR contains data on sickness spells for all persons who have been enti
tled to SI benefits. SI benefits can be given on a full or part-time basis, and 
they can be of a few different types: regular benefits for illness, compensa
tion for work related injury, rehabilitation benefits, and benefits for preven
tive care. Regular SI benefits for illness are the most common and were paid 
out during about 89 percent of all SI spells starting in 2003. 

I merge ASTAT with SFR in order to track the length of unemployment 
spells during which the individual switches to SI benefits. Hence, sickness 
spells that occur during a UI benefit period (at the latest, start the week after 
the payments from the UI stop) are considered to be a part of the unemploy
ment spell. Naturally, the same spell continues if the individual later 
switches back to UI benefits. All types of SI periods are included and, for 
simplicity, I make no distinction between them. 

Neither ASTAT nor SFR contain any information on why the benefits 
stop, at the end of a spell. Therefore, in order to determine whether or not an 
unemployment period ends in employment, I use information from
HÄNDEL. HÄNDEL consists of data on the individual’s labor market 
status, e.g. unemployed; employed; or participant in a labor market program, 
and on transitions between such states, for all persons who are registered at 
the PES. Since registration is compulsory in order to receive UI benefits, the 
records should include all UI benefit recipients. 

20 For a detailed description of LINDA, see Edin and Fredriksson (2000). 
21 This means that participants in labor market programs and individuals who are registered at 
the PES as unemployed, but who are not qualified for UI benefits, are not included in the 
sample.
22 Since the income measure on which the SI benefits are actually based only exists for those 
who have reported sick, I use the income measure reported by the UI funds to calculate the in
dividual’s SI compensation in case of sickness. Unless the person worked very irregularly be
fore unemployment, the two income measures should be approximately equal. 
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I use the individual’s registered labor market status the week after the UI 
(or SI) benefits stop to define whether or not a spell ends in employment. If 
the worker is still registered in a state pertaining to unemployment during 
this week, I instead use the labor market transition closest in time after as the 
reason for benefit interruption, given that the transition occurs within the 
next four weeks.23 Both permanent and temporary jobs are classified as em
ployment, as long as they cause a break of at least three weeks in the UI 
benefit payments.  

5.2 Sampling and descriptive statistics 
I construct the sample by selecting all individuals who began an unemploy
ment period with income-related UI benefits during the period 1 December 
2002–31 December 2003. The reason for not sampling before December 
2002 is that the wage information is incomplete before this point in time.24 

An unemployment period is considered to begin when a person who has not 
received UI benefits during the last three weeks, starts to receive UI benefits. 
I require that the unemployment spells begin with funding from the UI, i.e. I 
do not include persons who became unemployed during or directly after a 
sickness period. 

Each unemployment spell that begins during the sampling period is fol
lowed during, at most, 60 weeks or until the end of 2004. The spell length is 
measured in weeks. An unemployment period ends when there is a break in 
the UI payments, other than due to sickness, which is three weeks or longer. 
That is, very short intervening employment periods or other breaks are 
treated as part of the unemployment period. If a UI period ends for some 
other reason than employment, e.g. because the person starts an education; a 
labor market program (including subsidized employment programs); or if the 
reason is unknown, the spell is treated as censored.  

Quite a large share of the unemployment spells, almost 15 percent, end 
for unknown reasons; either the PES has registered that they have lost con
tact with the person, or the data contains no reason for the benefit interrup
tion25. It is likely that some of these spells end in employment. People who 
have found a job may not see any reason to contact the PES. If the job is 
short term only, such persons are likely to remain registered as unemployed 
during the subsequent employment period, and hence I do not observe any 

23 The reason for allowing this gap is that ASTAT and HÄNDEL do not match perfectly in 
this aspect. The discrepancy is most likely due to that there is no flow of information from the 
UI funds to the employment agencies regarding the individual’s benefit payments or labor 
market status. The information in HÄNDEL is instead given to the employment agency by the 
individual or his or her employer. 
24 Before this date, the wage variable is capped for individuals belonging to some of the UI 
funds. 
25 In most of these cases the person is still registered as full time unemployed. 
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reason for the benefit interruption in the data. If the job is long-term, the PES 
will at some point report that they have lost contact with the person.26 To the 
extent that the fraction of spells ending for unknown reasons that actually 
end in employment differ systematically between unemployment spells that 
include sickness spells and those that do not, this may bias the estimate of 
the reform effect. To check whether the results are sensitive to how these 
spells are treated, I have re-estimated the model treating all spells ending for 
unknown reasons as ending in employment. As it turns out, this does not 
affect my findings.  

This sampling procedure results in a sample of 19,291 unemployment 
spells. However, almost 12 percent are excluded since the person cannot be 
found in the HÄNDEL register during the relevant time period, or due to in-
consistent information in HÄNDEL. I also exclude workers older than 60 
and workers with reported work related disabilities. Finally, I exclude a few 
spells where the worker’s previous wage is below the limit for SI eligibility. 
The resulting sample contains 11,022 unemployed persons and 14,935 un
employment spells. About 24 percent of the individuals have multiple unem
ployment spells. 

Table 1 and Table 2 below present descriptive statistics, separately for the 
treatment and the comparison group. Table 1 gives statistics on the duration 
of the unemployment spells as well as on the reason for benefit interruption. 
We see that the average spell length is about two weeks longer for the 
treated than for the comparisons. This could be due to that it is more com
mon among those in the comparison group to have breaks of a few weeks in 
their unemployment periods. Recall that an unemployment spell – as defined 
here – ends if there is a break in the benefit payments that is three weeks or 
longer. Since repeated unemployment is more common among the compari
sons, this group in general has fewer days left until their UI benefits expire 
in the beginning of their unemployment spells. The proportion of spells end
ing in employment also differs between the groups; while 35 percent end in 
employment for the treated, this share is only 21 percent for the compari
sons. Compared to previous Swedish studies on unemployment duration, 
these shares appear low; e.g. in Carling et al (2001) the proportion of spells 
ending in employment is nearly 47 percent. There are a couple of reasons for 
why this share is much lower in my sample: I censor spells at an earlier dura
tion of unemployment; the proportion of spells ending for unknown reasons 
(which could be employment) is much higher; and I am more likely to ob-
serve breaks in the unemployment spells in my data, compared to in the data 
used in previous studies.27 

26 Bring and Carling (2000) have conducted a follow-up study of ‘lost contact’ individuals. 

They find that almost 50 percent dropped out due to employment. 

27 Most previous Swedish studies have used HÄNDEL to measure unemployment duration.
 
This data is less appropriate here, since there is no consistent way of handling individuals who 

transfer to SI benefits in this register. Short sickness spells are likely to be unnoticed in
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The most common reason for benefit interruption in the comparison 
group is ‘other destinations’; 42 percent of the spells end in this category, 
compared to 22 percent among the treated. Other destinations include e.g. 
education and part time unemployment (without UI benefits). Among these, 
the latter is the most common destination in the comparison group. 

Table 1: Spell characteristics  
Treatment group Comparison group 

Number of unemployment spells 3 368 11 567 
Number of individuals 2 696 8 408 
Proportion of ind. with multiple spells 0.19 0.25 
Days left until UI benefit expiration  224 202 
(in the beginning of the spell) 

Proportion of spells lasting longer than
 10 weeks 0.67 0.61 
 20 weeks 0.44 0.40 
 30 weeks 0.31 0.28 
 40 weeks 0.22 0.21 
 50 weeks 0.16 0.14 

Average spell length (weeks) 23.7 21.8 
Proportion of spells ending in 

Employment 0.35 0.21 
Labor market programs 
Other destinations♦

0.13 
 0.22 

0.13 
0.42 

Unknown destination 0.19 0.14 
Censored after 60 weeks or due to 0.11 0.10 
end of study 

Notes: The sample consists of the individuals in the LINDA-database who began an unem
ployment period with income-related UI benefits during the period 2002-12-01 – 2003-12-31. 
♦Other destinations include e.g. education and part time unemployment (without UI benefits). 

From Table 2, which presents descriptive covariate statistics, we can see 
that the unemployed in the comparison group, on average, are younger, less 
educated, and have more young children compared to the treated. The pro
portion of women is also higher in this group, as is the proportion of immi
grants from non-OECD countries. There are also some differences in type of 
education between the two groups. The differences in observed characteris
tics are a natural consequence of having defined treatment status based on 
the pre-unemployment wage.  

HÄNDEL, whereas a person who gets SI benefits for a longer time period either leaves the 
register at some point during the sickness period, or is moved to the category ‘others regis
tered’. The PES generally has less frequent contact with individuals in this category, which 
means that the information on unemployment duration is likely to be less accurate also for 
these individuals. 
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Table 2: Sample characteristics (means) 
Treatment group Comparison group 

Female 0.28 0.61 
Age 38.8 35.0 
Immigrant: OECD 0.05 0.04 
Immigrant: other 0.06 0.13 
Married 0.46 0.44 
Presence of children<18  0.38 0.46 
Length of education 

 Upper secondary education 0.87 0.85 
 Post-secondary education 0.34 0.21 
 Missing 0.00 0.00 

Type of education 
 General 0.20 0.29 
 Pedagogic, teacher education 0.03 0.05 
 Humanities, arts 0.04 0.06
 Social sciences, law, trade, admin. 0.17 0.16 
 Science, mathematics, computer science 0.04 0.02
 Technical, manufacturing 0.38 0.17 

     Agriculture, forestry, veterinary 0.02 0.02
     Health care, social work 0.04 0.12
     Service 0.04 0.08 
     Missing/unknown 0.03 0.04 
Pre-unemployment wage (month), SEK* 25 552 15 968 
Number of individuals 2 696 8 408 
Notes: The sample consists of the individuals in the LINDA-database who began an unem
ployment period with income-related UI benefits during the period 2002-12-01–2003-12-31.  
* denotes average among spells, rather than among individuals.   

Figure 4 below shows how the flow from UI to SI benefits evolves over 
time for the sample of unemployed workers. Figure 5 shows the evolution of 
the share of the unemployed finding employment. The shares in both figures 
are calculated for time intervals of two weeks, and separately for the treat
ment and the comparison group. Here, we see a first indication of how the 
reform affected sickness absence and job finding among unemployed work
ers. The sick report rate is higher for the comparison group for most of the 
time period. Around the time of the reform it decreases for both groups, a 
pattern which is in line with a common finding in the Swedish literature on 
sickness insurance, namely that sick report rates tend to decline in the sum
mer (see e.g. Larsson 2006, and Johansson and Palme 2005). After the sum
mer, the flow to SI benefits returns almost to the pre-reform level for the 
comparisons group, while it remains on a somewhat lower level for the trea
ted. This pattern is thus consistent with the reform having a negative effect 
on sickness absence among those unemployed who were affected by the 
reform, as is found by Hall and Hartman (2009). Regarding the job finding 
rate on the other hand, there is no indication that transitions to employment 
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increased for the treated relative to the comparisons after the reform. When 
interpreting these figures it is important to note that they do not adjust for 
any of the potentially important differences between the two groups. Perhaps 
most importantly, they do not account for the lengths of the unemployment 
spells.28 Separating the reform effect from the effect of unemployment dura
tion is a crucial part of the identification strategy. 
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Figure 4: Share of the UI recipients reporting sick (per two-week interval), before 
and after the reform 

Notes: The shares are computed as (number of UI recipients reporting sick within an inter
val)/(average number of UI recipients each week in that interval). The shares are computed 
for the individuals in the LINDA-database who began an unemployment period with income
related UI benefits during the period 2002-12-01–2003-12-31.  

28 Not accounting for spell length means that the composition of the two groups with regard to 
unemployment duration will change over time in divergent ways, since the workers in the dif
ferent groups leave unemployment at different rates. This may cause the difference between 
the hazard rate for the treated and the comparisons to change over time. 
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Figure 5: Share of the unemployed finding employment (per two-week interval), 
before and after the reform 

Notes: The shares are computed as (number of unemployed persons finding a job within an in
terval)/(average number of unemployed persons each week in that interval). The shares are 
computed for the individuals in the LINDA-database who began an unemployment period 
with income-related UI benefits during the period 2002-12-01–2003-12-31. 

6 Empirical results 
6.1 Transitions to sickness insurance 
For the reform in July 2003 to have an effect on the job finding rate among 
unemployed workers, it must first of all have an effect on sickness absence. I 
therefore begin by examining how the reform affected the incidence of sick 
reports among the UI recipients, that is, the transition rate from UI to SI be
nefits. Hence, I replicate the results in Hall and Hartman (2009), though 

30 31with a somewhat different sample29. , 

29 The most important difference is that I use weekly, rather than daily, data. 
30 Since I allow individuals to return to UI benefits after a sickness period, I here follow Hall 
and Hartman (2009) and exclude UI spells starting after July 1, 2003. This is to avoid changes 
in the sample composition that are caused by the reform. If the reform also affects the dura
tion of the SI spells, it may affect the composition of UI recipients through its effect on the 
hazard rate from SI back to UI. 
31 In this analysis I do not impose the restriction that there must be a three-week break in the 
UI benefit payments for a spell to end. Instead, a sickness period of any length or an interrup
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Table 3 presents results for Cox regression models as described in Section 
4, but where the outcome variable is sick leave rather than employment. The 
table shows the estimated reform effect for four different specifications, 
estimated with partial maximum likelihood32. A table with all parameter esti
mates can be found in the Appendix. Column (1) shows the results for a mo-
del that only includes a dummy for the reform date, a dummy for treatment 
status, and an interaction variable called the ‘cap reform effect’. The latter 
captures the effect of the reduced SI benefit cap, and is thus the variable of 
interest. In column (2) I present results for a model to which I have added in
dicators for the month of entry into unemployment, the number of days left 
until the UI benefits expire, the local labor market, as well the following 
individual characteristics: sex, age, level of education (4 categories), type of 
education (10 categories), immigrant background, marital status, presence of 
children younger than 18, and pre-unemployment wage. The last two co
lumns show results for two stratified models, where the month of entry into 
unemployment and the local labor market are used as stratification units.33 

As mentioned in Section 4, these models should be less sensitive to composi
tional changes in unobserved factors as the reform effect is identified solely 
by comparing individuals beginning their unemployment period during the 
same month (column 3), as well as in the same local labor market (column 
4). 

We first note that the coefficient for the reform date dummy is negative 
and statistically significant in all four specifications, indicating that there 
was a general decrease in sickness absence around the time of the reform. 
This variable should partially be picking up the effect of the general 3 per
cent reduction in SI benefits but also the effect of other changes around July 
1, 2003, such as seasonal variation in sickness absence. The estimate for the 
‘cap reform effect’ is also statistically significant in all specifications and 
quite large; it suggests that the reduced SI benefit cap lowered the incidence 
of sick reports among the treated with 31-33 percent34. Moreover, this esti
mate is very stable across the various specifications. Hence, in line with Hall 
and Hartman (2009), these results suggest that the reform had a strong nega
tive effect on the transition rate to SI among the UI recipients.35 

tion in the UI benefit payments which is longer than one calendar week defines the end of a 

UI period. 

32 Ties are handled using the exact method in SAS, see DeLong et al (1994), and Kalbfleisch
 
and Prentice (1980). 

33 These models are estimated with a stratified partial maximum likelihood estimator; see e.g. 

van den Berg (2001), Section 6. 

34 The percentage effect is obtained by 100*(exp(β)-1), where β is the parameter of interest. 

35 The size of the effect is very similar to the one found in Hall and Hartman (2009). Their
 
preferred estimate for the ‘cap reform effect’ implies a 36 percent reduction of the incidence 

of sick reports. This effect is very robust across various sensitivity tests. They also study the 

effect on sickness duration, but find no such effects. 
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Table 3: Estimated effects on the transition rate to sickness insurance  

Post reform (t) (Dt 
reform) 

(1) 
-0.263*** 

(2) 
-0.195* 

(3) 
-0.517** 

(4) 
-0.431* 

Previous wage>20,696 (DT) 
(0.086) 
-0.139 

(0.107)  
0.121 

(0.255) 
0.119 

(0.257)  
0.128 

Cap reform effect (t) (Dt 
reform*DT) 

(0.091) 
-0.377** 

(0.106) 
-0.390** 

(0.107) 
-0.397** 

(0.108)  
-0.377** 

(0.159) (0.159) (0.159) (0.164) 
Month of entry into unemployment No Yes - -
# days until UI-exp., in the begin- No Yes Yes Yes 
ning of the spell (six categories) 
All other covariates included No Yes Yes Yes 
Stratification by month of entry No No Yes Yes 
Stratification by local labor market No No No Yes 

-2 Log likelihood 14,819 14,607 13,524 9,303 
No of observations 12,748 12,746 12,746 12,746 
No of strata - - 7 153 
Notes: Estimation using (stratified) partial maximum likelihood estimator. Standard errors in 
parentheses. */**/*** denotes significance at the 10/5/1 percent levels respectively. (t) de
notes time-varying variable. The following covariates are included in column (2)-(4): sex, 
age, age2, immigrant background, marital status, presence of children younger than 18, level 
of education, type of education, ln(pre-unemployment wage), and indicators for the local 
labor market. 

6.2 Transitions to employment 
Let us now move on to analyze whether the reduced sick report rate among 
the treated also translated into a higher rate of job finding. The results for the 
Cox regression models are reported in Table 4. As in the previous section, I 
start by presenting results for a model that only includes a dummy for the 
reform date, a dummy for the treatment group and an interaction variable – 
the ‘cap reform effect’ – which captures the effect of the reduced SI benefit 
cap on the treated population (column 1). The point estimate for the cap re
form effect is close to zero in this model and it is not statistically significant. 
Adding covariates to the model does not alter this finding; the estimate for 
the cap reform effect is close to zero and insignificant also in the second 
specification, which includes all covariates. A table with all parameter esti
mates can be found in the Appendix.   

In the last two specifications, I have stratified on the month of inflow into 
unemployment (column 3) as well as on the local labor market (column 4). 
This means that the baseline hazard is allowed to differ across months of 
entry, and across local labor markets. The variation which identifies the re
form effect in these specifications thus comes from when, within a given 
month, a person entered unemployment. These models should be less sensi
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tive to seasonal (column 3), as well as regional (column 4), variations in 
labor market conditions. A further implication of this approach is that only 
unemployment spells that start before the reform are used to identify the 
reform effect (since there is no within-month variation in the time-varying 
reform variable for spells beginning after the reform). While the estimate for 
the cap reform effect does not change much as I stratify on the entry month, 
it becomes more negative when I also stratify on the local labor market. 
However, it is still very far from being significantly different from zero. In 
sum, I find no evidence suggesting that the reduced sick report rate in the 
treatment group affected the transition rate to employment.   

Regarding the other variables, we can see that the estimate for the post re
form dummy is negative and statistically significant in all four specifica
tions. This result indicates a general decrease in transitions to employment 
around the time of the reform (as is suggested in Figure 5). We also note that 
the dummy for the treatment group is positive and statistically significant, 
showing that the job finding rate in general is higher for the unemployed 
with previously high wages. 

Table 4: Estimated effects on the transition rate to employment
 (1) (2) (3) (4) 
Post reform (t) 

(Dt 
reform) 

-0.156*** 
(0.046) 

-0.300*** 
(0.073) 

-0.739*** 
(0.233) 

-0.617*** 
(0.237) 

Previous wage>20,696 
(DT) 

0.422*** 
(0.066) 

0.209***
  (0.076) 

0.197*** 
(0.076) 

0.235*** 
(0.078) 

Cap reform effect (t) 
(Dt 

reform*DT) 
0.007 
(0.078) 

-0.007 
(0.079) 

0.000 
(0.079) 

-0.069 
(0.082) 

# days until UI-exp., in No Yes Yes Yes 
the beginning of the spell 
(six categories) 
Month of entry into No Yes - -
unemployment  
All other covariates incl. No Yes Yes Yes 
Stratification by month of No No Yes Yes 
entry 
Stratification by local No No No Yes 
labor market 
-2 Log likelihood 39,382 38,670 35,964 25,669 
No of observations 14,935 14,932 14,932 14,932 
No of strata - - 11 239 
Notes: Estimation using (stratified) partial maximum likelihood estimator. Standard errors in 
parentheses. */**/*** denotes significance at the 10/5/1 percent levels respectively. (t) de
notes time-varying variable. The following covariates are included in column (2)-(4): sex, 
age, age2, immigrant background, marital status, presence of children younger than 18, level 
of education, type of education, ln(pre-unemployment wage), and indicators for the local 
labor market.  
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Even in the absence of a significant average effect of the reform, there 
may be an effect on the job finding rate for sub-groups of unemployed wor
kers. Previous studies on sickness absence among the unemployed find that 
the flow to SI increases as the UI expiration date approaches (e.g. Larsson 
2006). A similar pattern is visible in my results; see Table A.1 in the Appen
dix. Moreover, Hall and Hartman (2009) find that the decline in sick reports 
due to the July 2003-reform was largest among those with relatively few UI 
days left. To check whether there perhaps is an effect on the job finding rate 
for those who are close to benefit expiration, I have re-estimated the model 
only including the sub-sample with less than 150 remaining UI days (in the 
beginning of their unemployment period). However, the estimate for the cap 
reform effect is insignificant also for this group.36 

6.3 Sensitivity analyses 
The treatment and comparison group are indeed heterogeneous in several re
spects as treatment status is defined based on pre-unemployment earnings. 
One concern is whether the estimate of the cap reform effect is biased due to 
divergent trends in labor market opportunities for the two groups. For in
stance, if the labor market opportunities worsened for the high-wage relative 
to the low-wage unemployed during the time period studied, this may bias 
the estimate of the cap reform effect downwards. This could then explain 
why we do not observe any effect of the cap reform on the transition rate to 
employment. A similar problem may arise if the labor market opportunities 
worsened more for the high-wage than for the low-wage unemployed around 
July 2003, due to different seasonal patterns. I perform several sensitivity 
analyses in order to test the robustness of my results in these respects.  

I start by examining employment-to-population rates for different educa
tional groups during the relevant period (2002-2004), see Figure 6. Since the 
average level of education is higher among the treated, this figure should 
give an indication of how the labor market opportunities developed for the 
two groups during this time period. Figure 6 gives no support for that these 
opportunities worsened for the treated relative to the controls; it rather sug
gests the reverse.  

36 These results are not reported, but are available upon request. 
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Figure 6: Employment-to-population rates for different educational groups, 2001– 
2004 (annual averages) 

Notes: Calculated for persons aged 16-64. Source: Labour Force Surveys, Statistics Sweden.  

The employment-to-population rates are only available as annual ave
rages. As discussed above, the result could also be biased due to divergent 
seasonal patterns in labor market opportunities for workers with different 
wages. In order to examine this possibility, I first re-estimate the model for 
different sub-samples which are more similar than the treated and compari
sons in the baseline model, in terms of the pre-unemployment wage. I also 
test whether there could be different seasonal patterns for the two groups 
around the time of the reform, by analyzing the effects of a hypothetical 
reform supposed to have occurred on the same date the year after the actual 
reform.37 

To reduce heterogeneity between the two groups, I successively exclude 
individuals with the 10 percent, 30 percent, 50 percent and 70 percent lowest 
pre-unemployment wages in the comparison group.38 Column (2)-(5) in Ta
ble 5 present the results from this exercise. For ease of comparison, the first 

37 Due to lack of data on pre-unemployment wages for 2002, I cannot perform the same analy
sis for the year before the reform. 
38 Ideally, we may also want to exclude individuals with the highest previous wages among 
the treated. However, by doing this we would at the same time reduce the average amount of 
‘treatment’ received in the treatment group. Recall that the percentage decrease in SI benefits 
varied among the treated depending on the pre-unemployment wage; the higher the wage, the 
larger the percentage reduction in benefits. The results from such an exercise would thus be 
difficult to interpret. 
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column of the table reproduces my main results (shown in column 2, Table 
4). The point estimate for the cap reform effect remains close to zero in all 
these regressions and the estimate is far from being statistically significant. 
Hence, limiting heterogeneity between the two groups in this way does not 
affect my findings.   

Table 5: Effects of excluding workers with the lowest previous wages 
(1) (2) (3) (4) (5) 

% of comparison group 0% 10% 30% 50% 70% 
excluded  
Average previous wage 
  Comparison group 15,968 16,680 17,573 18,340 19,149 

    Treatment group 25,552 25,552 25,552 25,552 25,552 
Post reform (t) 

(Dt 
reform) 

-0.300*** 
(0.073) 

-0.320*** 
(0.075) 

-0.334*** 
(0.082) 

-0.398*** 
(0.092) 

-0.396*** 
(0.109) 

Previous wage>20,696 
(DT) 

0.209*** 
(0.076) 

0.224*** 
(0.080) 

0.261*** 
(0.083) 

0.265*** 
(0.085) 

0.251*** 
(0.091) 

Cap reform effect (t) 
(Dt 

reform*DT) 
-0.007 
(0.079) 

-0.003 
(0.080) 

-0.006 
(0.083) 

0.008 
(0.087) 

0.000 
(0.097) 

All covariates included Yes Yes Yes Yes Yes 

-2 Log likelihood 38,670 36,727 32,145 27,186 21,353 
No of observations 14,932 13,777 11,462 9,151 6,838 
Notes: Estimation with partial maximum likelihood. Standard errors in parentheses. */**/*** 
denotes significance at the 10/5/1 percent levels respectively. (t) denotes time-varying vari
able. The following covariates are included: sex, age, age2, immigrant background, marital 
status, presence of children younger than 18, level of education, type of education, ln(pre-un
employment wage), number of days until UI-expiration, indicators for the month of entry into 
unemployment and the local labor market.  

To study the effect of a hypothetical reform the year after the actual re
form, I construct a new sample of unemployment spells, following the same 
sampling procedure but instead including spells beginning during the period 
1 December 2003–30 December 2004. In case this imaginary reform gives 
rise to a significant estimate for the ‘cap reform effect’, this would indicate 
that the seasonal patterns may indeed differ for the two groups around this 
time of the year. If there is no significant ’effect’ of the hypothetical reform 
either, divergent seasonal patterns in labor market opportunities seems less 
likely to be a problem. The results for this exercise are shown in Table 6, 
column (2). The first column of the table reproduces my main results for the 
actual reform (shown in column 2, Table 4). The estimate for the hypotheti
cal cap reform is more negative than the estimate for the actual reform, how
ever it is far from being significantly different from zero. Hence, there is no 
evidence of different seasonal patterns for the two groups around July 1 the 
year after the reform.  
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Table 6: Estimated effects of a hypothetical reform July 1, 2004
 (1) (2)  

Actual reform Hypothetical reform 
(July 1, 2003) (July 1, 2004) 

reform)Post reform (t) (Dt 

Previous wage>20,696 (DT) 

reform*DT)Cap reform effect (t) (Dt 

No of days until UI-expiration (six cat.) 
Month of entry into unemployment 
All other covariates included 

-0.300*** 
(0.073) 

0.209*** 
(0.076) 
-0.007 
(0.079) 

Yes 
Yes 
Yes 

-0.303*** 
(0.074) 

0.346*** 
(0.070) 
-0.056 
(0.073) 

Yes 
Yes 
Yes 

-2 Log likelihood 38,670 40,136 
No of observations 14,932 16,160 
Notes: Estimation with partial maximum likelihood. Standard errors in parentheses. */**/*** 
denotes significance at the 10/5/1 percent levels respectively. (t) denotes time-varying vari
able. The following covariates are included: sex, age, age2, immigrant background, marital 
status, presence of children younger than 18, level of education, type of education, ln(pre-un
employment wage), and indicators for local labor market. 

In addition to the sensitivity analyses presented above, I have checked 
whether the results are sensitive to how unemployment spells that end for 
‘unknown reasons’ (which may well be employment) are treated. To do this, 
I have re-estimated the model treating these spell as ending in employment. I 
have also estimated a model that account for (persistent) unobserved indi
vidual heterogeneity, by using the fact that I have multiple unemployment 
spells for a part of the sample.39 The findings are qualitatively the same in 
these models. 

7 Concluding remarks 
This paper studies the effects of a reform which substantially reduced the 
economic incentives for unemployed persons to transfer from the unem
ployment insurance (UI) to the sickness insurance (SI). While there is evi
dence that this reform effectively lowered the incidence of sick reports 
among the unemployed affected, I find no evidence suggesting that the re

39 To check whether the results are affected by compositional changes in unobserved factors, I 
have estimated a model where I stratify on the individual. That is, the reform effect is identi
fied using within individual variation. This method may not be ideal since it only uses a small 
sub-sample of the unemployed workers (only 24 percent of the individuals in the sample have 
repeated unemployment spells), as well as rests on the assumption that the unobserved indi
vidual characteristics are fixed across spells. However, the results are qualitatively the same. 
These results are not reported, but are available upon request. 
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duced sick report rate in turn affected the transition rate to employment. 
Hence, for those who reduced their sick report rate due to the reform, spend
ing more time in the UI rather than the SI did not seem to shorten the time 
out of employment. 

Should we then conclude that the interplay between these two insurances 
does not have any economic significance, and that it does not matter whether 
there perhaps is excess use of the SI among the unemployed? Probably not. 
First of all, making sure that the insurance systems are used in the way inten
ded is likely to be important per se. If the citizens have the perception that 
the benefits are misused this could undermine the legitimacy for the social 
insurance system. Second, we should note that the study in this paper is a 
partial equilibrium analysis, and that the results do not indicate how the re
form affected total employment. Reduced SI benefits for the unemployed 
may affect employment through other channels than the one studied here, 
e.g. it may affect transitions to other benefit systems as they become rela
tively more attractive. Early retirement pension is one example. 

Finally and perhaps most importantly, the fact that I do not find any effect 
on the job finding rate can have two different explanations, which in turn 
will have very different policy implications. First, it could be due to that, for 
those affected by the reform, search effort did not differ depending on re
ceiving benefits from the UI or the SI (given their health status). This would 
then indicate that monitoring in at least one of the insurance systems is lax. 
If these unemployed persons did not search actively in either system, this 
would suggest lax monitoring in the UI, as active search is a formal require
ment for receiving UI benefits. If they in fact searched actively in both sys
tems, this would instead indicate lax monitoring in the SI, as the SI is in
tended for those who have lost their work (search) capacity due to sickness.  

Second, it is possible that spending more time in the UI in fact did in
crease search effort, but that more active search still did not result in faster 
transitions to employment for this particular group. If this is the case, it 
could indicate that those who changed their sickness absence behavior due to 
the reform were not very attractive on the labor market. An interesting topic 
for future research would be to use data on individual search behavior in 
order to discriminate between these two explanations. 
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Appendix 

Table A1: Estimated effects on the transition rate to sickness insurance 

Post reform (t) (Dt 
reform) 

(1) 
-0.263*** 

(2) 
-0.195* 

(3) 
-0.517** 

(4) 
-0.431* 

Previous wage>20,696 (DT) 
(0.086) 
-0.139 

(0.107) 
0.121 

(0.255) 
0.119 

(0.257) 
0.128 

Cap reform effect (t) (Dt 
reform * DT)

(0.091) 
-0.377** 

(0.106) 
-0.390** 

(0.107) 
-0.397** 

(0.108) 
-0.377** 

(0.159) (0.159) (0.159) (0.164) 

Days until UI benefit expiration♣ 

(Ref: 50-1 days until UI-exp.) 
300-251 days until UI-exp. -0.288*** -0.280*** -0.250*** 

(0.092) (0.092) (0.094) 
250-201 days until UI-exp. -0.251** -0.243** -0.203* 

(0.111) (0.111) (0.113) 
200-151 days until UI-exp. -0.075 -0.062 -0.017 

(0.114) (0.114) (0.117) 
150-101 days until UI-exp. 0.038 0.049 0.096 

(0.115) (0.115) (0.118) 
100-51 days until UI-exp.  0.102 0.110 0.127 

(0.117) (0.117) (0.119) 

Female 0.202*** 0.213*** 0.224*** 
(0.070) (0.070) (0.072) 

Age 0.077*** 0.078*** 0.075*** 

Age2 
(0.024) 
-0.001** 

(0.024) 
-0.001** 

(0.024) 
-0.001** 

(0.000) (0.000) (0.000) 
Immigrant: OECD -0.031 -0.042 -0.053 

(0.128) (0.128) (0.131) 
Immigrant: other 0.035 0.039 0.064 

(0.088) (0.088) (0.089) 
Married -0.119* -0.118* -0.127* 

(0.068) (0.068) (0.069) 
Presence of children<18 0.209*** 0.209*** 0.201*** 

(0.074) (0.074) (0.075) 
Level of education: 
(Ref: compulsory school)  

  Upper secondary education -0.176 -0.172 -0.174 
(0.110) (0.110) (0.112) 

  Post-secondary education -0.273*** -0.264*** -0.248*** 
(0.094) (0.094) (0.096) 

Missing -0.816 -0.824 -0.692 
(1.020) (1.021) (1.030) 

Type of education (10 categories) No Yes Yes Yes 
ln(pre-unemployment wage) -0.295*** -0.298*** -0.311*** 

(0.106) (0.107) (0.107) 
Month of entry into unemploy- No Yes - -
ment 
Dummies for local labor market No Yes Yes -
(county) 
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Table A.1, cont. 

Stratification by month of entry No No Yes Yes 
Stratification by local labor No No No Yes 
market 

-2 Log likelihood 14,819 14,607 13,524 9,303 
No of observations 12,748 12,746 12,746 12,746 
No of strata - - 7 153 
Notes: Estimation using (stratified) partial maximum likelihood estimator. Standard errors in 
parentheses. */**/*** denotes significance at the 10/5/1 percent levels respectively. (t) de
notes time-varying variable.♣Measured in the beginning of the unemployment spell. 
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Table A2: Estimated effects on the transition rate to employment 

Post reform (t) (Dt 
reform) 

(1) 
-0.156*** 

(2) 
-0.300*** 

(3) 
-0.739*** 

(4) 
-0.617*** 

Previous wage>20,696 (DT) 
(0.046) 
0.422*** 

(0.073) 
0.209*** 

(0.233) 
0.197*** 

(0.237) 
0.235*** 

Cap reform effect (t) (Dt 
reform * DT) 

(0.066) 
0.007 

(0.076) 
-0.007 

(0.076) 
0.000 

(0.078) 
-0.069 

(0.078) (0.079) (0.079) (0.082) 

Days until UI benefit expiration♣ 

(Ref: 50-1 days until UI-exp.) 
300-251 days until UI-exp. 0.218*** 0.219*** 0.209*** 

(0.067) (0.067) (0.068) 
250-201 days until UI-exp. 0.147* 0.147* 0.146* 

(0.076) (0.076) (0.077) 
200-151 days until UI-exp. 0.169** 0.158** 0.145* 

(0.080) (0.080) (0.081) 
150-101 days until UI-exp. 0.114 0.106 0.088 

(0.084) (0.084) (0.085) 
100-51 days until UI-exp.  0.002 -0.007 -0.003 

(0.090) (0.090) (0.091) 

Female -0.269*** -0.261*** -0.261*** 
(0.041) (0.041) (0.042) 

Age 0.048*** 0.048*** 0.049*** 

Age2 
(0.013) 
-0.001*** 

(0.013) 
-0.001*** 

(0.013) 
-0.001*** 

(0.000) (0.000) (0.000) 
Immigrant: OECD -0.176** -0.186** -0.175** 

(0.088) (0.088) (0.089) 
Immigrant: other -0.620*** -0.621*** -0.612*** 

(0.067) (0.067) (0.068) 
Married 0.097** 0.095** 0.103** 

(0.047) (0.047) (0.048) 
Presence of children<18 -0.122** -0.118** -0.130*** 

(0.047) (0.048) (0.048) 
Level of education: 
(Ref: compulsory school)  

  Upper secondary education -0.201*** -0.195*** -0.182*** 
(0.069) (0.069) (0.070) 

  Post-secondary education 0.060 0.062 0.057 
(0.049) (0.049) (0.050) 

Missing 0.422 0.418 0.453 
(0.398) (0.398) (0.407) 

Type of education (10 categories) No Yes Yes Yes 
ln(pre-unemployment wage) 0.125 0.125 0.131* 

(0.079) (0.079) (0.079) 
Month of entry into unemploy- No Yes - -
ment 
Dummies for local labor market No Yes Yes -
(county) 

Stratification by month of entry No No Yes Yes 
Stratification by local labor No No No Yes 
market 
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Table A.2, cont. 

-2 Log likelihood 39,382 38,670 35,964 25,669 
No of observations 14,935 14,932 14,932 14,932 
No of strata - - 11 239 
Notes: Estimation using (stratified) partial maximum likelihood estimator. Standard errors in 
parentheses. */**/*** denotes significance at the 10/5/1 percent levels respectively. (t) de
notes time-varying variable.♣Measured in the beginning of the unemployment spell. 
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