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Introduction 

This thesis consists of four self-contained essays, each analyzing various 
aspects of how social policy and inequality influence outcomes related to 
crime, health and educational attainment. The essays are all empirical and 
use Swedish population register data.  
  In empirical research, one should distinguish between a statistical and a 
causal relationship. Statistical relationships are important for describing cer-
tain patterns in the society. For example, do children of low educated parents 
also attain low education? Or do people living in areas with high inequality 
have poor health? A causal relationship is instead when one variable causes 
another variable to change and therefore explains why certain patterns 
emerge. 
 Essays 1 and 2 analyze different social policies. In general, understanding 
causality is vital for learning how policy decisions may influence society. 
Identifying the causal impact is however a methodological challenge. In 
order to resolve whether a policy change actually causes a change in indi-
viduals’ outcomes, all other factors that govern both variables need to be 
accounted for. The best way to achieve this is by means of an experiment 
which randomly exposes individuals to the policy. Essay 2 analyzes the 
causal relationship between income inequality and health. This is possible as 
newly arrived refugees in Sweden during 1985-1994 were (conditionally) 
randomly assigned to municipalities with distinct levels of income inequali-
ty. Such policies are however rare and in the social sciences one must often 
use other empirical strategies to get closer to identifying the causal effect of 
interest. Essays 1 and 3 both use such strategies. 
 Data quality is of utmost importance in empirical research. The essays in 
this thesis all use rich population register data that include detailed infor-
mation on individuals’ demographic, educational and labor market character-
istics as well as health and crime. These data minimize problems with small 
unrepresentative samples as well as measurement errors and are of great help 
to identify both the statistical and the causal relationship. 
 A consistent theme in three of the essays is inequality. During the last 
decades, income inequality has increased in many developed countries, in-
cluding Sweden (OECD 2008). Partly for this reason, the question of wheth-
er economic inequality generates negative externalities has become a major 
issue in the public debate (Wilkinson and Pickett 2009). This aspect is ad-
dressed in two essays. As already mentioned, Essay 2 analyzes whether in-
come inequality has a negative effect on refugees’ health. Essay 3 instead 
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examines whether inequality increases individuals’ propensity to commit 
crime. 
 Another view is that income inequality not necessarily needs to be bad, as 
long as everyone is given equal opportunities. A common argument is that 
those who work hard should be able to succeed and get rewarded as long as 
children from disadvantaged backgrounds are given equal life chances. The 
degree of correlation between parents’ and children’s income, education or 
social class is often seen as an indicator of life chances in the society. Essay 
4 describes the patterns of intergenerational correlation of education of 
mothers and daughters with different immigrant backgrounds.  
 The remaining part of the introduction briefly summarizes each essay and 
the main findings.  
 
Essay 1: Alcohol Availability and Crime: Lessons from Liberal-
ized Weekend Sales Restrictions (with Hans Grönqvist) 
 
Most countries have laws that heavily restrict access to alcohol in order to 
reduce the negative consequences of excessive alcohol consumption. Among 
these policies, temporal restrictions is one of the most frequently used. A 
more liberal view on alcohol sales has however emerged in recent decades 
and several countries have repelled some of their alcohol restrictions (see 
e.g. Heaton 2012). Proponents argue that abolishing the regulations will 
expand consumer choice. Needless to say, such benefits need to be weighed 
against the potential harms imposed on society by liberalized alcohol laws.  
 In this essay, we evaluate the impact on crime of a large scale experi-
mental scheme in which all state monopoly alcohol stores in selected Swe-
dish counties, based on a parliamentary decision, were allowed to keep open 
on Saturdays. 
 To disentangle the effect of the experiment from other aspects we exploit 
the fact that the relaxation of the temporal restrictions was first introduced 
only in some regions. This allows us to use non-experimental areas as a con-
trol group. One concern is however that this policy change may have in-
creased police effort in the experimental areas since the police may have 
anticipated an increase in crime. If increased police effort deter individuals 
from engaging in crime it could mask any causal effects of temporal alcohol 
restrictions on criminal behavior. On the other hand, if increased police ef-
fort translates into more criminals being apprehended it could exaggerate the 
impact in analyses that uses arrest or conviction data. To account for changes 
in police effort we therefore take advantage of the Swedish alcohol law 
which prohibits stores to sell alcohol to individuals under the age of 20. 
Since changes in police effort is likely to affect cohorts above and below the 
age of 20 similarly, we include underage youths as an additional control 
group within each area and time-period. Our empirical strategy compares the 
conviction rates of cohorts above and below the legal age in the experi-
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mental counties and contrasts these differences to those in the non-
experimental counties.  
 The results reveal that the experiment raised alcohols sales by about 4 
percent. The findings further show that the experiment significantly in-
creased crimes committed on Saturdays by about 19 percent. The effect is 
especially strong among individuals with low ability, and among individuals 
with fathers that have completed secondary education. There is however no 
significant increase in crime over the entire week. Tentative evidence instead 
point to a displacement of crime from weekdays to Saturdays. This suggests 
that the consumer surplus of liberalizing weekend alcohol sales is likely to 
outweigh the social costs linked to criminal activity. 
    
Essay 2: Income Inequality and Health: Lessons from a Refugee 
Residential Assignment Program (with Hans Grönqvist and Per 
Johansson) 
    
A huge literature in several disciplines has shown that inhabitants in areas 
with greater income inequality suffer from worse health and higher mortality 
rates (e.g. Deaton 2003, Wilkinson and Pickett 2006). Since many disadvan-
taged minority groups live in areas characterized by high levels of income 
inequality they are especially exposed to these threats (Deaton and Lubotsky 
2003). In fact, the ethnic disparities in health are well documented. In Swe-
den, the incidence of heart disease is in many immigrant groups up to 50 
percent higher than that of natives, and immigrants are 27 percent more like-
ly to be diagnosed with mental disorders (Swedish National Institute of Pub-
lic Health 2002). Even though minorities in general have worse health, little 
is known about the relationship between income inequality and health for 
these groups.  
 In this essay we examine the effect of income inequality on health among 
newly arrived refugees. To address this question we use rich data from ad-
ministrative records covering the entire Swedish population aged 16–65. The 
data contain the exact diagnosis on all individuals admitted to Swedish hos-
pitals from 1987 to 2004 as well as a wide range of standard individual char-
acteristics, income measures, and geographic locators. 
 Identifying the causal impact of income inequality on health is difficult. 
For instance, a statistical relationship between income inequality and health 
can arise if individuals with worse health settle in regions with higher in-
come inequality. In this case, income inequality has not caused poor health. 
We circumvent these methodological problems using a Swedish refugee 
placement policy where authorities during the years 1985–1994 assigned 
newly arrived refugees to their initial area of residence. The institutional 
setup generates a setting in which it is plausible to assume that exposure to 
income inequality is randomly determined conditional on a few individual 
characteristics. 
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 The results suggest that a one standard deviation increase in income ine-
quality raises the probability of being hospitalized by about 1.4 to 2.5 per-
cent. This corresponds to between 1/250 and 1/20 of the health gap between 
individuals with compulsory education versus university education. The 
findings are precise enough to discard large effects. We also study whether 
the potential effect of inequality differs across subgroups of the population 
that may be more susceptible to negative health influences. We are especial-
ly interested in investigating groups that differ in terms of education, gender 
and age. In most subgroups there is no evidence that inequality affects the 
risk of being hospitalized. These conclusions do not change when we instead 
consider long-term exposure to inequality or when we separate between dif-
ferent types of diagnoses.  
 
Essay 3: The Effect of Relative Income Differences on Crime: Ev-
idence from Micro-data 
 
Social scientists have for a long time been interested in understanding 
whether inequality, via relative income, affects criminal behavior as predict-
ed by economic and sociological theories. According to economic theory, an 
individual’s expected return to crime increase when being next to rich people 
who have belongings worth stealing (cf. Becker 1968). The sociological 
literature (cf. Merton 1938) instead emphasizes that a low relative income 
generates frustration and anger which may trigger violent crime.  
 The aim of this essay is to empirically investigate whether and to what 
extent relative income differences affect an individual’s propensity to com-
mit crime. To address this question I use rich register data for the period 
1990−1999 that encompass detailed longitudinal information on individual 
convictions as well as labor market, educational and demographic character-
istics on the entire population. My empirical strategy it to relate individual 
level changes in relative income differences to changes in criminal behavior. 
I exploit the fact that an individual’s relative income not only depends on 
own effort, but also on everyone else’s effort. An individual cannot therefore 
fully decide his place in the income distribution. For that reason variation in 
relative income differences is likely to come close of being exogenous hold-
ing constant individual income as well as unobserved permanent individual 
and regional characteristics.  
 Consistent with economic theory I find a significant positive effect of 
income inequality on property crime. A one standard deviation increase in 
relative income differences raises the propensity to commit property crime 
by about 9 percent. Although the effect is significant, it only constitutes 
about 7 percent of the (unadjusted) crime gap between individuals with 
compulsory versus university education. The increase is mainly driven by 
past offenders, persons with low education, and individuals below age 40. I 
find only weak evidence that income inequality increases violent crime. The 
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findings further indicate that gross labor earnings inequality is more strongly 
related to criminal behavior than inequality in disposable income. One po-
tential explanation for this pattern could be that people care about social 
status and therefore value earned income more than transferred welfare. 
 
Essay 4: Intergenerational Transmission of Education among Fe-
male Immigrants 
 
In many countries, as well as in Sweden, immigrants face a socioeconomic 
disadvantage compared to natives and immigrant women are in many cases 
even more deprived than immigrant men (Adsera and Chiswick 2007). There 
is a widespread concern among policymakers that the children of immigrants 
may inherit the disadvantages faced by their parents which would violate 
norms of equal opportunities (D’Addio 2007). The disadvantage of immi-
grant females potentially has important implications for both immigrant-to-
native equality and gender equality in the labor market of the daughters in 
the second generation. Yet, relatively little is known about the intergenera-
tional transmission process within the female immigrant population.  
 The objective of this essay is to describe the patterns of intergenerational 
transmission in education among immigrant mothers and their daughters 
using high-quality population register data. It is often claimed that Sweden is 
a pioneer country in terms of equality of life chances, with its very low 
transmission rates. Therefore, it is interesting to compare native daughters 
and those with immigrant background. The results suggest that immigrant 
and native daughters exhibit a rather similar pattern of intergenerational 
transmission in education. Daughters of foreign born mothers tend to have a 
slightly lower transmission rate and the intergenerational relationship is non-
linear. Both for immigrants and natives, the transmission rate is weaker 
among daughters of low educated mothers. There are large variations across 
immigrant groups, but these differences are partly explained by the fact that 
groups belong to different parts of the educational distribution. A careful 
analysis suggests that measurement errors in immigrant mothers’ years of 
schooling are not driving the observed patterns.  
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Alcohol Availability and Crime: 
Lessons from Liberalized Weekend Sales Restrictions*  

 
 

Hans Grönqvist and Susan Niknami 
 

 

1. INTRODUCTION   

Close to 40 percent of all inmates in US correctional facilities were under the influence of 

alcohol at the time of the offense (Greenfield 1998). In an effort to combat its deleterious 

effects, most countries have implemented laws that heavily restrict access to alcohol. Among 

these policies, temporal restrictions is one of the most frequently used. Many US states 

currently enforce such regulations in terms of prohibitions of alcohol commerce on Sundays. 

These regulations are more commonly known as “blue laws”. In the past decade, several 

states have however repelled their blue laws or are in the process of doing so. Proponents 

argue that abolishing the regulations will expand consumer choice and raise tax revenues. 

Needless to say, such benefits need to be weighed against the potential costs imposed on 

society by increased crime.    

This paper contributes to this policy debate by examining the introduction of liberalized 

weekend alcohol sales regulation in Sweden. Based on a parliamentary decision, the state 

monopoly alcohol retail company granted in February 2000 all stores in six counties to keep 

open on Saturdays. The reform was designed as an experimental scheme where the explicit  

___________________________________________________________________________ 
We are grateful to Nicklas Bengtsson, Matz Dahlberg, Christian Dustmann, Randi Hjalmarsson, Anders 
Stenberg, Eskil Wadensjö and seminar participants at CAFO, SOFI and the Annual Meetings of Swedish 
Economists (Uppsala) for useful comments. Grönqvist acknowledges financial support from Jan Wallander and 
Tom Hedelius foundation and the Swedish Council for Working Life Research (FAS). Niknami acknowledges 
financial support from Jan Wallander and Tom Hedelius foundation. Part of this work was undertaken while the 
authors visited Cream, UCL. 
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goal was to evaluate its social consequences. In practice, this meant that the counties were 

selected on the basis of variation in certain background characteristics. Although our primary 

objective is to investigate the impact of this large scale social experiment on crime, we also 

consider its effect on alcohol sales.  

There are several reasons for why alcohol may induce criminal behavior.1 Experimental 

evidence has shown that alcohol impairs judgment and provokes violent actions (McClelland 

et al. 1972). Others argue that alcohol promotes crime, not only via pharmacological 

pathways, but through the context in which it is provided and consumed. For instance, since 

alcohol is often enjoyed in group settings, it may increase the number of social contacts, 

thereby raising the risk of a criminal incident (Homel, Tomsen and Thommeny 1992). 

Alcohol may also encourage criminal activity because of the need to obtain resources 

necessary for a continued use (Rush, Gliksman and Brooks 1986). Besides raising the risk of 

crime commission alcohol can also increase the likelihood of victimization. This is the case if 

consuming alcohol means that individuals place themselves in situations where they are at 

greater risk of becoming victims (Carpenter and Dobkin 2010a).     

Despite its policy relevance, there is limited knowledge of how temporal restrictions on 

alcohol sales actually affect crime. Virtually all past investigations uses time-series data.  

Ligon and Thyer (1993) find that Sunday prohibitions of alcohol sales in the US significantly 

reduced arrests for drunken driving. Olson and Wikström (1982) evaluate the consequences of 

a similar ban on alcohol commerce on Saturdays in Sweden. They find that crimes related to 

drunkenness, domestic disturbances and public disturbances fell during the weekend relative 

to other days of the week after the policy was introduced. Norström and Skog (2005) examine 

the repeal of the same policy in 2000 and find that it led to an increase in drunk driving, but 

there was no statistically significant increase in reported assaults. Hough and Hunter (2008) 

                                                 
1 The literature is too vast to be covered in this paper, but Carpenter and Dobkin (2010a) and Cook and Moore 
(2000) provide excellent reviews.  
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and Humphreys and Eisner (2010) show that voluntary liberalized bar closing hours in the UK 

had no observable effects on crime.  

Several methodological challenges cast doubts on whether the scarce previous literature 

really has managed to isolate the causal effect of temporal alcohol regulations on crime. One 

main concern is that the estimates in previous time-series studies are likely to be biased by 

unobserved factors. Obvious candidates for omitted variables include demographic changes 

(e.g. a higher share of youths) or contemporary shifts in other policies linked to crime.2  

Two recent studies have made progress in the process of identifying the causal link 

between temporal alcohol regulations and crime. Biderman, DeMello and Schneider (2010) 

investigate the consequences of introducing late night alcohol sales restrictions in bars in Sao 

Paolo. The restrictions were adopted by several municipalities between 2001 and 2004. The 

staggered implementation of this policy allows Biderman, DeMello and Schneider to estimate 

models that control for fixed unobserved characteristics of the municipalities. The results 

show that the policy led to a 10 percent decrease in homicides and assaults. Heaton (2012) 

presents perhaps the best evidence so far on the topic. He examines the legalization of Sunday 

packaged liquor sales in Virginia beginning in 2004. To identify the effect of the law changes 

on crime Heaton exploits variation in crime across time, jurisdiction and day of week, which 

makes it possible to control for idiosyncratic shocks that otherwise would risk biasing 

conventional differences-in-differences estimators. He finds that the liberalization increased 

crime incidents on Sundays by between 5 and 10 percent.  

Another key methodological problem that concerns all of the abovementioned studies is 

the fact that reforms of alcohol policy are likely to induce changes in the behavior of law 

enforcement agencies. Liberalized alcohol laws may for example lead to increased police 

effort simply because the police anticipate crime to rise. If increased police effort deters 

                                                 
2 A related problem is that some alcohol regulations probably were implemented as a consequence of shifts in 
the crime rate. 
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individuals from engaging in crime it could mask any effect of such policies on criminal 

behavior. On the other hand, if increased police effort translates into more criminals being 

apprehended it could exaggerate the impact in analyses that uses arrest or conviction data. In 

fact, even in the ideal case when a change in alcohol policy only applies to just a subset of 

areas, so that other areas can be used as a counterfactual for the non-policy effect, the problem 

still precludes identification of the parameter of interest. The importance of changes in law 

enforcement practice is highlighted in a recent study by Adda, McConnell and Rasul (2011). 

They evaluate a localized experiment in which cannabis possession was depenalized in the 

UK. Their results clearly suggest that the police devoted more effort towards non-drug related 

crime as a consequence of the policy. Moreover, Norström and Skog (2005) argue that 

increased police surveillance explain why their analysis of the same policy as in the present 

paper reveals a significant increase in drunk driving.  

Another concern is that few past evaluations have been able to investigate the “first-

stage” relationship between temporal alcohol restrictions and alcohol sales.3 It is not obvious 

that abolishing weekend sales restrictions will actually increase alcohol commerce. 

Consumers may simply redistribute their purchases over the week with no change in overall 

consumption. On the other hand, less patient individuals and heavy drinkers may be unable to 

smooth their consumption in this way and could therefore respond to leaner restrictions by 

increased drinking. Failure to document this link means that one overlooks an important 

plausibility check of the results in the crime analysis since alcohol use represents the leading 

channel through which temporal alcohol regulations may affect illegal behavior. 

Understanding how temporal restrictions affect alcohol commerce is also of key importance 

when trying to assess the social benefits of changes in alcohol laws.  

                                                 
3 With exception of the time-series evidence presented in Olson and Wikström (1982) and Norström and Skog 
(2003, 2005). 
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Finally, the use of aggregated data has prevented previous studies from investigating 

whether the response in crime is stronger in some segments of the population. If alcohol laws 

only affect some individuals it could mask changes in crime at the aggregate level. Identifying 

these groups may also provide valuable information on how to optimally target crime 

preventive actions.             

To disentangle the effect of the experiment from other aspects we exploit the fact that 

Saturday open alcohol shops were introduced only in some regions. This allows us to use non-

experimental areas as a control group. To account for changes in police effort we also take 

advantage of another feature of the Swedish alcohol system: that national law prohibits stores 

to sell alcohol to individuals under the age of 20. This makes it possible to include underage 

youths as an additional control group within each area and time-period. Our empirical strategy 

effectively boils down to comparing conviction rates in age cohorts above and below the 

national drinking age restriction in counties where the policy was in place, and to contrast 

these differences to those in counties that still prohibited alcohol commerce during the 

weekend.4 The novelty of this approach is that it controls for all unobserved factors that may 

be correlated with the adoption of the experiment, as long as they do not affect the relative 

propensity to engage in crime in closely spaced age cohorts. This means that we are able to 

account for changes in law enforcement practice, provided that it does not affect relative 

illegal behavior in different age cohorts. Indeed, it seems plausible to think that increased 

                                                 
4 Carpenter and Dobkin (2010b) use a clever strategy to examine the effect of age based restrictions on alcohol 
consumption and crime. They exploit the fact that only individuals who have turned 21 are eligible to buy 
alcohol in the US. The regression discontinuity analysis shows that drinking participation increases sharply by 
about 30 percent at age 21. The results further reveal a significant increase in arrest rates for nuisance and violent 
crimes. More broadly, our paper is related to a series of recent studies using novel research designs to pin down 
the causal effect of various criminal determinants; see e.g. Adda, McConnel and Rasul (2011), Bayer, 
Hjalmarson and Pozen (2009), Card and Dahl (2011), Dahl and DellaVigna (2009), Deming (2011), Donohue 
and Levitt (2001), Doyle (2008), Draca, Machin and Witt (2011), Duggan (2001), Dustmann and Piil Damm 
(2009), Hjalmarson and Lindquist (2011), Jacob and Lefgren (2003), Kling, Ludwig and Katz (2005), Lee and 
McCrary (2009), Lochner and Moretti (2004), Meghir, Palme and Schnabel (2011), and Weiner, Lutz and 
Ludwig (2009).    
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police surveillance should similarly affect the behavior of potential criminals in closely 

spaced age groups.  

Our study is made possible by rich individual conviction data that have been merged to 

administrative registers. The dataset covers the universe of the Swedish population aged 16 

and above during the period 1985 to 2007, and contains information on type of crime as well 

as date of offence.  It comprises a range of standard individual characteristics, including 

parental socioeconomic background. Our analysis focuses on young males. It is well known 

that male youths account for a disproportionate share of total crime (see e.g. Hirschi and 

Gottfredson 1983). By targeting youths we are able also to obtain complete records of all 

individuals’ conviction histories, as well as measures of ability taken from compulsory school 

registers.               

We make several innovations compared to the existing literature. First and foremost, our 

research design allows us to identify the effect on crime of temporal alcohol restrictions 

relying on substantially weaker assumptions than in past studies. Importantly, our empirical 

strategy accounts not only for omitted variables but also for probable changes in police 

effort.5 Second, our dataset is by far richer than previously available ones. Again, this is the 

first paper to analyze information on criminal behavior at the individual level.6 Past studies 

have exclusively used aggregated data based on police reports. Our data allows us to study 

several types of crime and, more importantly, to separately investigate different subgroups of 

the population. We are especially interested in whether the effect of the experiment is stronger 

in groups usually considered to be at higher risk of criminal involvement (e.g. worse 

socioeconomic background, past offenders, low ability). The data also makes it possible to 
                                                 
5 It is worth mentioning that the model used by Heaton (2012) only accounts for changes in police effort if: (i) 
the police did not allocate more resources to Sundays; (ii) the police did not devote more effort towards alcohol 
related types of crime; (iii) there was no displacement of crime from other days of the week to Sundays. These 
assumptions are strong and it is plausible that at least one of the requirements is not satisfied.  
6 Only a few studies in economics and related disciplines have ever used population conviction data merged to 
administrative data to study criminal behavior. One exception is a study by Hjalmarsson and Lindquist (2011) 
who use a similar dataset as ours to investigate the intergenerational correlation in crime in Sweden. Meghir, 
Palme and Schnabel (2011) also use similar data to investigate the effect of education policy on crime.  
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study whether Saturday open alcohol stores simply redistribute crime across different days of 

the week or permanently increases it. Last, drawing on data from multiple sources we are able 

to document the impact of the experimental scheme on both alcohol sales and alcohol 

consumption.  

We begin our empirical analysis by investigating how the experiment affected alcohol 

sales. In this exercise we explore regional level panel data and estimate models that controls 

for permanent unobserved properties of the areas. We find robust evidence that the reform 

increased overall alcohol sales by between 3.7 and 5.3 percent. Data on self-reported alcohol 

consumption further reveal that although weekday alcohol consumption remained unchanged, 

the experiment increased Saturday alcohol consumption by 14.3 percent. Moreover, tentative 

evidence suggests no increase in Saturday drinking among underage youths.  

After having demonstrated that the experiment had real consequences for both alcohol 

sales and alcohol consumption, we investigate its impact on crime. We find that the 

experiment significantly raised crime committed on Saturdays by 18.7 percent. We document 

even larger increases in illegal behavior among individuals with low ability, and among 

persons with fathers who have completed secondary education. Just as for alcohol sales, we 

find that the increase in crime was slightly higher during the initial phase of the experiment. 

There is also some evidence of a displacement of crime from weekdays to Saturdays. The 

decrease in criminal activity on weekdays is sufficiently large to offset the increase on 

Saturdays. This means that the experiment basically had no overall significant effect on crime 

over the entire week. Our results therefore suggest that the utility of the experiment in terms 

of increased access to alcohol stores is likely to surpass the costs linked to criminal activity.  

The paper unfolds as follows. Section 2 outlines the institutional background 

surrounding the Swedish alcohol control system and the experimental scheme. In this section 
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we also investigate the effect of the experiment on alcohol sales. Section 3 describes our data 

and research design. Section 4 presents the results, and Section 5 concludes.  

 

2. INSTITUTIONAL BACKGROUND  

2.1 CRIME IN SWEDEN  

The Swedish rate of reported crimes is high in comparison to many other countries. In 2006, 

the total number of assaults reported to the police per 100,000 inhabitants amounted to 845. 

The same year, official crime statistics from the US police reveal 787 recorded cases of 

assaults per 100,000 inhabitants, and the corresponding number for Canada is 738 

(Harrendorf, Heiskanen and Malby 2010). Even though these figures partly reflect differences 

in the propensity to report crime they are similar across many types of crime. For instance, in 

2006 the number of reported burglaries per 100,000 persons was in Sweden 1,094. In the US 

and in Canada the equivalent numbers were 714 and 680, respectively.  

As in most other countries, young people represent the most criminally active age 

group. Figure 1 plots the share of convicted males in 2005 by age relative to the national 

conviction rate. A number above (below) one indicates that the share of convicted males for 

that age group is higher (lower) than the average for all age groups. It is clear that the 

conviction rate peaks already before age 20, and then falls sharply. By age 23 the share of 

convicted persons has already dropped 25 percent from its peak level.      

 

2.2 SWEDISH ALCOHOL LAWS7    

The use of alcohol is heavily regulated in Sweden. Besides high alcohol taxes, one of the most 

important control mechanisms is the state monopoly on alcohol retail. The institutional 

arrangement implies that individuals are only allowed purchase alcohol (spirits, wine and 

                                                 
7 This section and section 2.3 draw heavily on Norström and Skog (2003, 2005). We refer to these studies for a 
more comprehensive treatment of the policy.  
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strong beers) over the counter in some of the country’s 400 monopoly alcohol retail stores. 

The stores are distributed all over Sweden and there is at least one in each municipality. In 

rural areas where the average distance to a store is longer there are instead retail agents, 

usually situated in local supermarkets. At a retail agent, customers can place orders which 

they collect a few days later. There are about 500 agents. The only type of alcohol that is 

available to customers over the counter in regular grocery stores is beers with a low content of 

alcohol (at most 3.5 % by volume).    

The minimum legal age to buy alcohol at the state liquor stores is 20 (since 1969). It is 

however legal for youths to purchase alcohol in some bars and restaurants when they turn 18.8 

The age restriction is strictly enforced and cashiers are instructed to require proof of 

identification from customers that look younger than 25. Purchasing alcohol to underage 

youths does occur to some extent but, as in many other countries, it is both unlawful and 

punishable.  

 

2.3 SATURDAY OPENING OF ALCOHOL SHOPS  

2.3.1 Background  

Based on a decision in the Swedish parliament, the state monopoly alcohol retail company 

granted in February 2000 all shops in 6 out of 21 counties to keep open on Saturdays. The 

stores were not allowed to employ their regular weekday opening hours but had to close no 

later than 4 pm on Saturdays.9 The experiment was motivated by growing consumer demand 

for increased access to the state liquor stores, which had been closed during the weekends 

since 1981. The reason for not implementing the reform nationwide was that the government 

required an initial assessment of the social consequences of liberalizing weekend alcohol 

                                                 
8 18 also represents the age of majority in Sweden.  
9 Note that there was full compliance in the sense that all alcohol stores in the experimental regions kept open on 
Saturdays. This procedure differs compared to similar reforms where changes in temporal alcohol regulations 
were voluntary for the agents (see Hough and Hunter 2008 and Humphreys and Eisner 2010).  



10 
 

regulations. Researchers were directly involved both in designing the experiment and in 

evaluating it. By selecting counties based on a wide range of structural factors (e.g. size, 

geographic location, and degree of urbanization) the research team hoped to maximize the 

external validity of their results. The experimental counties were: Stockholm, Skåne, 

Norrbotten, Västerbotten, Västernorrland, and Jämtland. Figure A.1 provides a map over 

these regions. Together, they hosted about 3,800,000 inhabitants (almost half of the total 

Swedish population). No other alcohol policies were significantly changed during the 

experiment. Moreover, recreational sales of alcohol (in bars and restaurants) continued to be 

allowed during the entire weekend.  

The evaluation consisted of time-series studies of alcohol sales and various crime and 

health indicators, both in the experimental areas and in a few control regions believed to 

resemble the characteristics of the experimental areas. The initial assessment of the policy 

which occurred a few months after it was launched revealed a 3.7 percent rise in alcohol sales 

(Norström and Skog 2003). The increase was almost exclusively driven by higher sales of 

beers and spirits. The evaluation also considered the effects on crime as measured by the 

number of assaults reported to the police. The results showed no statistically significant 

increase either in assaults or in any of the health indicators. Although the report clearly 

stressed that the statistical precision in the crime analysis was not satisfying, the general 

opinion among policy makers was that the experiment was a success in the sense that no 

significant adverse effects could be detected. In the spring of 2001, the Swedish parliament 

therefore voted in favor of a nationwide introduction of Saturday open alcohol shops, which 

occurred in July the same year.  

Norström and Skog (2005) examined the combined effects of both policy changes and 

found increases in sales of beer and spirits by about 3.6 percent. Again, there was no 
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statistically significant impact on assaults. The results however showed a significant surge in 

drunk driving, which the authors claim most likely was due to increased police surveillance.  

 

2.3.2 Did the experiment really increase alcohol use?  

Despite being carefully executed, the past evaluation of the reform relies only on time-series 

data, which substantially increases the risk that the results are driven by omitted factors. 

During the 90s and early 00s illegal trade of alcohol increased, and so did the number of 

licensed bars and restaurants. If such factors coincided with the introduction of the policy, it is 

necessary to account for them in the analysis.    

Our strategy to deal with confounding factors is to combine cross-regional and cross-

time data. The idea is to compare alcohol sales in counties that had switched to Saturday open 

alcohol stores to that in counties that still prohibited weekend alcohol commerce. Our data 

cover the total amount of alcohol sold in the state monopoly stores in each county and month 

between January 1998 and June 2001. The data was provided by the state monopoly alcohol 

retail company Systembolaget AB.10  

Our analysis is based on the following regression model  

 

(1) 	�������	���	�
� � 	 � �������
� � �
 � �� � ��
t� � �
� 

 

where Alcohol	sales"# is the (log) number of liters 100 percent alcohol sold per person (aged 

20 and above) in county c and time (month×year) t. Policy"# is an indicator variable set to 

unity if the policy was in place in county c in time t, and zero otherwise. By including county 

fixed effects (�
), the model absorbs all persistent unobserved county characteristics that may 

be correlated with the timing of the introduction of the policy and with alcohol sales. This 

                                                 
10 The data was provided unconditional and free of charge.  
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could for instance be local demand for alcohol. In a similar way, the time fixed effects (��) 

removes national trends in alcohol commerce common for all counties. Some specifications 

also controls for the possibility the timing of the experiment could have been related to 

diverging trends in alcohol sales between experimental and control areas by including county-

specific linear trends ��
t�. This way the model effectively sweeps out most potential 

confounding factors. To avoid problems with cross-border shopping, we follow Norström and 

Skog (2005) and exclude neighboring counties from the analysis. This leaves us with a sample 

of 13 counties observed for 42 consecutive months.   

Since the number of cross-sectional units is relatively few there is a risk that 

conventional standard errors that account for serial correlation are biased downwards 

(Bertrand, Duflo and Mullainathan 2004). We therefore ran Prais-Winsten regressions 

assuming a county specific AR(1) process. This also allows the error terms to be county 

specific heteroscedastic, and contemporaneously correlated across counties. For the purpose 

of comparison, we also estimated conventional cluster robust standard errors as well as block 

bootstrap standard errors. Table A.1 supplies the estimates. It is reassuring that the results 

from these alternative approaches are similar to our preferred model.    

Table 1 presents the results of the impact of the experimental scheme on alcohol sales. 

As can be seen in column (1), our baseline estimate shows that Saturday opening of alcohol 

shops led to a statistically significant increase in alcohol sales. The coefficient suggests that 

the experiment increased the quantity of alcohol sold by about 3.7 percent. It is interesting to 

note that the estimate is almost identical to the time-series evidence presented in Norström 

and Skog (2005).  

Columns (2) and (3) provide other tests of the legitimacy of our research design. We 

start by adding linear county-specific time trends ���t� to the regressions. This controls for all 

smoothly evolving county characteristics, regardless whether these are observed or not. In 
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column (2) we can see that this exercise leaves the point estimate virtually unchanged. Last, if 

the adoption of the policy was truly exogenous we would not expect that future policy affect 

current sales conditional on current policy. Column (3) presents results from regressions 

where we added a dummy for whether the policy was in place two quarters in the future. It 

turns out that the coefficient on future policy is close to zero and statistically insignificant.  

The results presented so far suggests that it is fair to treat the introduction of Saturday 

open alcohol stores as exogenous controlling for county and time effects. Columns (4)–(7) 

provide some extensions of our analysis. We start by assessing the importance of cross-border 

spillover effects by including in the regressions the seven counties that were neighbors to the 

experimental areas. Doing so makes our baseline estimate increase to .053 (.016). The slightly 

higher coefficient is consistent with a story that alcohol sales fell in neighboring counties 

because of increased cross-border shopping induced by the reform. Column (5) excludes the 

most southern experimental county: Skåne. Inhabitants in Skåne had already before the 

experiment been able to purchase alcohol on Saturdays by going across the national border to 

Denmark. When dropping Skåne our baseline estimate increases somewhat. This suggests that 

inhabitants in Skåne indeed responded weaker to the experiment. In columns (6) and (7) we 

assess the temporal dynamics by investigating whether the increase in alcohol commerce was 

stronger during the initial phase of the experiment. We can see that the increase in alcohol 

sales was biggest in the first two quarters after the experiment started. Four quarters after the 

experiment had been implemented the magnitude of the estimate has fallen to the same level 

as for the entire experimental period. The most likely explanation for this is that the reform 

initially received large attention by mass media but that this interest later faded away.   

Since the state liquor company is the sole provider of over-the-counter alcoholic 

beverages, our analysis of alcohol sales should provide a good proxy also for alcohol 

consumption. However, our results could be biased if the experiment transferred consumption 
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away from illegal procurement of alcohol (e.g. illicit trade or production).11 Another 

drawback with our data are that we cannot tell whether the experiment increased weekend 

drinking.  

To shed some light on these issues we use data from a survey conducted by Statistics 

Sweden called ULF (Undersökningen av LevnadsFörhållanden), which asks individuals aged 

16 and older about their alcohol habits in the last week prior to the survey date. The survey 

covers a random sample of about 10,000 respondents. Importantly for our purpose is that the 

respondents are asked to quantify their alcohol consumption in different periods of the week. 

Due to confidentiality reasons, Statistics Sweden compiled the data on our behalf.  

The survey contains geographic identifiers but questions on alcohol use were only 

included in the 1996/97 and 2004/05 rounds. Since the policy was adopted nationwide in 2001 

we are not able to exploit the regional variation of the experimental scheme. Instead, we 

compare stated alcohol consumption on weekdays12 versus Saturdays before and after the 

reform. Under the assumption that weekday consumption was unaffected by the experiment 

this approach amounts to a standard difference-in-differences estimator. Of course, the 

experiment may also have influenced weekday alcohol consumption if for instance it 

decreased queues in alcohol stores during weekdays. Some caution is therefore warranted 

when interpreting the results from this exercise.  

It turns out that the average weekday consumption of alcohol in terms of centiliters 100 

percent alcohol per person aged at least 20 remained more or less unchanged between 

1996/97 and 2004/05, going from 1.84 to 1.88 centiliters. In contrast, Saturday consumption 

grew from 2.61 to 2.92 centiliters. Relative to the base this translates into an increase by about 

14.3 percent. It is also interesting to note that there was no significant change in Saturday 

drinking among individuals not entitled to buy alcohol in the state monopoly retail stores. For 

                                                 
11 If alcohol and narcotics are substitutes it is possible that the reform increased the use of illicit drugs. On the 
other hand, if these products are complements, then consumption of narcotics may have decreased.  
12 Monday through Thursday.   
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youths aged 16 to 19, alcohol consumption on Saturdays actually fell slightly from 1.86 to 

1.82 centiliters between 1996/97 and 2004/05.   

In summary, we find robust evidence that the experiment raised alcohol sales in the 

order of 3.7 to 5.3 percent. Tentative evidence also suggests that the increase was confined to 

Saturdays, and that it only applied to eligible individuals.  

The magnitude of the increase in alcohol use is quite large. Still, there are several 

reasons to expect Saturday open alcohol shops to affect crime over and beyond increased 

alcohol use. First, the opportunities to commit crime during weekends may be different 

compared to weekdays. More people may for instance be clustered together in non-job related 

contexts. Second, the reform may have shifted the venue of consumption away from protected 

environments, such as bars and restaurants, in favor of public spaces or home. It is also 

important to note that the increase in alcohol sales provoked by the experiment seem to have 

been driven by higher sales of beers and spirits (Norström and Skog 2005). These alcohol 

types are known to be considerably more strongly associated with criminal activity than for 

instance wine (Norström 1998). With these facts in mind, we proceed to our analysis of the 

impact of the experimental scheme on crime.    

 

3. IDENTIFYING THE IMPACT OF SATURDAY OPEN ALCOHOL SHOPS ON 

CRIME       

3.1 DATA AND SAMPLE SELECTIONS  

Our data originate from several administrative registers collected and maintained by Statistics 

Sweden. The registers contain information on the entire Swedish population aged 16 and 

older each year from 1985 to 2007. These data have been linked to the Swedish conviction 
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register kept by the National Council for Crime Prevention (BRÅ).13 We obtained complete 

records of all criminal convictions during the period. The data include information on type of 

crime as well as the sentence ruled by the court, and covers convictions in Swedish district 

courts (the court of first instance). One conviction may include several crimes and we observe 

all crimes within a single conviction. Speeding tickets and other minor offenses are not 

included in the data.14  

Even though there is information on the exact date of the offense, there are too few 

convictions on a given date for us to fully exploit the high frequency nature of the data. A 

related issue is that the exact day of the crime in some cases is unknown.15 It is for instance 

not always clear at what specific day a break-in occurred. In these cases the court assigns a 

date based on an educated guess, which obviously generates some measurement error in the 

variable. To alleviate these concerns we study all crime that occurred in a given quarter for 

which the offender has been convicted. We use the same period of analysis as for alcohol 

sales, i.e. January 1998 to June 2001. By ending the observation period in June 2001, we 

allow at least six years between the potential crime and the conviction. Bordering counties are 

again excluded in the main analysis.    

Our population of interest consists of male youths aged 17 to 23. We exclude 

individuals aged 19, since we want to minimize the risk that individuals not entitled to 

purchase alcohol at the state liquor stores may have got access through older friends. 16 year 

olds are not included since they still are enrolled in compulsory school which means that: (i) 

we are unable to obtain records of their compulsory school performance; (ii) the 

characteristics of the group may be different compared to older age cohorts exposed to the 

                                                 
13 Only a few previous studies that analyze crime have used Swedish individual conviction data merged to 
population registers; see Grönqvist (2011), Hällsten, Sarnecki and Szulkin (2011), Hjalmarsson and Lindquist 
(2011), and Meghir, Palme and Schnabel (2011).    
14 In some cases, individuals may be found guilty of a crime without being prosecuted or sentenced in court. This 
happens if the offender is very young or if (s)he confesses to a less severe crime. Although these cases are 
handled by the district attorney they are still included in our data.   
15 This applies to about 30 percent of all convictions.  
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experiment. The main advantage of focusing on male youths is that we gain power to our 

estimations, since men in this age group account for a disproportionate number of crimes in 

the total population. Moreover, the age constraint coupled with the long period for which we 

have information on crime makes it possible to obtain complete records of all individuals’ 

conviction histories. These restrictions leave us a sample of about 300,000 individuals in each 

of the 14 quarters under study.  

Because of the sheer size of the dataset, and due to the fact that the policy only varies at 

the aggregate level, we collapse the data into county/quarter×year/age cells. To increase 

statistical power we define age in two year intervals: 17/18, 20/21 and 22/23. Besides 

computational convenience, collapsing the data also absorbs intra cluster correlation among 

individuals within each cell, which otherwise would risk underestimating the standard errors 

(Moulton 1990). Since we are interested in estimating the effect of Saturday open alcohol 

shops on crime at the individual level, we weight all regressions by the number of 

observations in each cell to replicate the underlying micro data.  

Note that although we observe an individual’s county of residence each year, we have 

no information on the location of the crime. However, because counties represent fairly large 

geographic units, it is likely that county of residence coincides with county of crime in the 

large majority of cases.   

Our main dependent variable is the overall number of crimes in the cell per 100,000 

persons. In some specifications, we also discriminate between violent crimes and property 

crimes. To investigate aggravated crime we also study the prison rate, defined as the number 

of imprisoned individuals per 100,000 persons in each cell. Table A.2 provide exact details of 

the way these variables have been constructed. Since convictions only represent a subset of all 

crimes committed, some cells have few recorded crimes. In some specifications, we therefore 

only focus on total crime.  
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One of the main advantages of our data is that we can investigate whether the potential 

effect on crime differs in segments of the population. This has not been possible in previous 

studies due to lack of data. We focus on groups at higher risk of criminal involvement. We 

stratify individuals according to their compulsory school grade point average (GPA), 

computed as the percentile rank by year of graduation to account for changes in the grading 

system over time. Since the data contain an exact link between children and their biological 

parents we also add information on the father’s highest completed level of education. As 

previously mentioned, we also discriminate between past offenders and individuals with no 

criminal history. Table A.3 presents descriptive statistics of the variables included in the 

analysis. The regional characteristics are well-balanced across experimental and control areas. 

Although the experimental areas exhibit a slight disadvantage in terms of higher crime rates, 

none of the differences are statistically significant.   

Despite the benefits with the data, it should be noted that this paper infers criminal 

behavior from individuals that have been convicted in court. This generates a concern that the 

people that had access to Saturday open alcohol shops may be more likely to have been 

convicted conditional on actually having engaged in crime. Individuals who have consumed 

alcohol may, for instance, be more careless after having committed a crime, and therefore 

more likely to get caught. This is a caveat to bear in mind when interpreting the results.16 Note 

however that data on self-reported crime would not solve the problem. It would instead 

generate problems with recall bias, since subjects that have been drinking are less likely to 

perfectly recall information about their past criminal behavior.   

 

 

 
                                                 
16 In their study of the effect of education on crime using arrest data, Lochner and Moretti (2004) raise a similar 
concern. However, they show that for it to be a problem education must substantially alter the probability of 
being arrested conditional on criminal behavior.    
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3.2 RESEARCH DESIGN  

To identify the effect of the experiment on crime we exploit the fact that it was introduced in 

only a few counties. We also take advantage of the national drinking age restriction which 

prohibits stores to sell alcohol to individuals under the age of 20. This provides a third 

dimension on which access to the experimental scheme varies. Our strategy is to use this 

cross-county, cross-time and cross-age variation in access to the experiment in a difference-

in-difference-in-difference (DDD) framework by estimating regressions of the following form  

 

(2) 	'(�)	
�* � 	+ � ,������
�* � -
� � .�* � /
* � 0
�* 

 

where '(�)	
�* is the (log) number of crimes per 100,000 individuals in county c, time 

(quarter×year) t and age group a [where c×t×a≡13×14×3=546 cells]. ������
�*, is a binary 

variable set to unity if the policy was in place in county c in time period t and applied to age 

group a, zero otherwise. The model is very flexible as it provides full nonparametric control 

for county specific time effects that are common across age groups (-
�), time-varying age 

effects (.�*) and state specific age effects (/
*). The benefits of the model is that it controls 

for all unobserved factors that may be correlated with the timing of the experiment, e.g. 

changes in law enforcement practice, as long as these factors do not affect the relative 

propensity to engage in crime across age cohorts. Note also that our strategy account for the 

possibility that the police may have shifted resources away from non-alcohol related types of 

crime towards offenses that typically are linked to alcohol (e.g. public disorder or drunk 

driving).    

It is also important to mention that  , not only identifies the effect of the experiment on 

crime commission but also on victimization. This is no problem as it is precisely the 

parameter of interest for policy makers trying to assess the welfare gains linked to the 
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experiment.17 A related issue is that there is some risk that our model understates the true 

impact of the experimental scheme on crime. This will happen if the experiment made 

individuals above the national drinking age more likely to become victims of crime 

perpetrated by underage youths.  

As already mentioned, some cells will have no convicted individuals. In these cases we 

replace the zeros with ones, before taking the log and control for this in the regressions (cf. 

Weiner, Lutz and Ludwig 2009). This variable is by construction endogenous but that 

problem is of minor importance since the share of empty cells in most part of our analysis is 

only about 2 percent (see Pakes and Griliches 1980).    

 

4. EMPIRICAL ANALYSIS     

This section presents the results from our empirical analysis. We start by examining the 

impact of the experiment on crime throughout the entire week. This provides an estimate of 

the total effect on crime taking into account any potential displacement that may occur across 

different days of the week. We then separate between crimes that occurred during Saturdays 

and weekdays. We proceed by investigating the temporal dynamics of the experimental 

impact.  

 

4.1 THE EFFECT OF SATURDAY OPEN ALCOHOL SHOPS ON CRIME 

THROUGHOUT THE ENTIRE WEEK  

Table 2 provides results for the effect of the experiment on crime throughout the full week. 

Each column contains estimates for different types of crime. For sake of comparison, Panel (i) 

starts by showing results from regressions only controlling for county, time and age effects 

(i.e. a differences-in-differences model). As we can see, the experiment has no statistically 

                                                 
17 It is also the same parameter as previous studies attempt to estimate.  
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significant effect on total crime. This finding holds also when looking at violent crime. There 

is however a statistically significant positive effect on property crime in column (3). The 

coefficient suggests that the Saturday open liquor stores increased property crime by about 

11.6 percent. The estimate is significant at the 10 percent level. There is also a significant 

positive impact of the experiment on the share of individuals in each cell that received prison 

sentences. The estimate implies that the reform raised the imprisonment rate by about 16 

percent.   

As discussed earlier, it is likely that the experimental scheme affected the operations of 

the local law enforcement agencies. Norström and Skog (2005) argue that increased police 

surveillance explain why their analysis revealed a significant surge in drunk driving.18 The 

results in Adda, McConnell and Rasul (2011) provide further evidence of the importance of 

relocating police effort. Because of this reason it is difficult to interpret the results from 

standard analytical approaches, such as a difference-in-differences model, as evidence of the 

causal impact of the experiment on criminal behavior. To do this a more flexible model is 

needed.  

Our approach is once again to add male youths under the national drinking age 

restriction as an additional control group. This allows us to control for county-by-time, 

county-by-age and age-by-time effects in the regressions. The fixed effects account for 

changes in police effort to the extent that these have a similar effect on illicit behavior in 

closely spaced age groups. Our estimation results are displayed in Panel (ii).  

As evident, we find no statistically significant effect of the experiment on any of the 

outcomes. It is however important to note that the coefficients are imprecisely estimated. This 

uncertainty means that we cannot rule out that the experiment in fact may have brought some 

effects on crime. Yet, the magnitude of the coefficients is substantially smaller in three out of 

                                                 
18 There are too few offenses in our population of study to include drunk driving in the analysis.    
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four regressions compared to the results in Panel (i). For any type of crime the estimate is in 

fact close to zero. One potential explanation is that the experiment provoked more police 

interventions which led to more individuals being convicted. The results provide tentative 

evidence of the importance of accounting for changes in police effort when analyzing changes 

in alcohol or drug policy.  

Table 3 presents results for variations of our baseline model. It is possible that Saturday 

opening of alcohol shops did not influence the number of crimes committed, but instead 

affected the decision of whether at all to participate in criminal activity. To examine the effect 

on crime at the extensive margin we re-estimated our models using the share of convicted 

persons in each cell as dependent variable. As can be seen, the results are almost identical to 

our baseline estimates. This is hardly surprising since few individuals are convicted more than 

once for crimes committed in a given quarter.  

Crime varies substantially both across localities and age and has a large seasonal 

component (possibly generated by variation in weather conditions; Jacob, Lefgren and 

Moretti 2007). Therefore we choose to enter the dependent variable in terms of the natural 

logarithm. However, since there are no theoretical reasons to prefer a log-linear specification, 

we also estimated the model in levels. It is clear that these estimates are qualitatively similar 

to our baseline specification. To examine the effect of the experiment on the average county 

we also ran unweighted regressions. As before, we found no statistically significant effect on 

crime.   

We also tried an alternative control group. Although our research design estimates the 

causal effect of the experimental scheme on crime under weak assumptions, it is possible that 

individuals in the control group were affected. This is the case if underage youths managed to 

obtain alcohol from the state liquor stores through their older friends or if criminal activity 

increases in this group because there are more potential victims under the influence of 
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alcohol. Our estimator will in these cases understate the true effect on crime. We therefore 

used 16/17 year olds as an alternative control group in the regressions. However, the 

coefficients reveal no major changes and none of the estimates are statistically significant.  

It is also possible that the experiment affected crime in neighboring areas. Recall that 

our previous analysis revealed that alcohol sales in bordering areas went down slightly, 

probably because of increased cross-border shopping. We therefore included neighboring 

counties in the regressions. We find no evidence that crime in these regions declined.     

Table 4 provides results for different subgroups of the population. Unfortunately, when 

analyzing smaller parts of the population the potential problem with empty cells grows bigger. 

In some of these regressions, the share of empty cells increases to 20 percent. This means that 

the statistical uncertainty increases as well as the risk that our estimator is biased.   

It is clear that with only one exception there is no statistically significant effect of the 

experimental scheme on crime in these segments of the population. The experiment is 

however found to have increased violent crimes for individuals with fathers who had 

completed at least some upper secondary education. This finding is not surprising. There is 

plenty of evidence in the literature that individuals from more affluent socioeconomic 

backgrounds tend to consume more alcohol (see e.g. Bellis et al. 2007). One explanation that 

has been proposed is that a more favorable socioeconomic background implies greater 

financial resources to purchase alcohol. It is however important to bear in mind that Table 4 

tests many hypotheses. We are therefore likely to come across a few significant estimates just 

by pure chance.        

 

4.2 DID THE EXPERIMENT LEAD TO MORE CRIME ON SATURDAYS?  

So far, our analysis suggests that the experimental scheme had no significant effect on crime 

throughout the entire week. Still, it is possible that the experiment may have displaced crime 
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from other days of the week to Saturdays. By only studying crime over the full week one risks 

missing the importance of such temporal displacement. To investigate this we separated 

between crimes committed during Saturdays and weekdays. Since the share of empty cells 

increases when looking at crimes committed for sub-periods of the week we are only able to 

perform this analysis for the overall crime rate. Table 5 presents our results.      

We can see in column (1) that the experiment increased crime committed on Saturdays 

by 18.7 percent. This is by all accounts a large effect. Remember that Heaton (2012) finds that 

granting Sunday sales of packaged liquor in the US increased reported crime on Sundays by 

between 5 and 10 percent. Note however that the experiment we consider differs from that in 

Heaton in an important aspect: it liberalized sales of all types of alcohol, not just spirits. One 

should therefore expect bigger effects on crime.  

Columns (2) through (7) repeat this analysis for various segments of the population. We 

find an even bigger effect among individuals with low compulsory school GPA. For this 

group, criminal activity increases by more than 21 percent. In contrast, we find no significant 

effect for individuals who received higher than median GPA. There is no significant effect in 

either of the two groups separated by criminal background. There is however once more a 

significant increase in Saturday crime for individuals with fathers who have completed at least 

some secondary education. Note however that although the point estimates suggest stronger 

effects in some groups none of the coefficients are significantly different across groups.   

It is interesting to note that all coefficients are larger in magnitude for crimes committed 

on Saturdays relative to the entire week and that all estimates for weekday crimes display 

negative signs. Although the imprecise estimates make this explanation somewhat 

speculative, one reason for the negative coefficients is that the experiment in fact led to a 

temporal displacement of criminal activity away from weekdays to Saturdays.  
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4.3 DYNAMIC EFFECTS  

Our analysis of alcohol sales revealed slightly higher alcohol commerce during the first two 

quarters after the experiment was introduced. We repeated this exercise to investigate if there 

was a corresponding initial surge in crime.   

Our results are displayed in Table 6. As can be seen in column (1), there is no 

statistically significant effect of the experiment on crime throughout the entire week. In 

contrast, the estimate in column (2) reveals a significant rise in crimes committed on 

Saturdays. In line with the results for alcohol sales, the increase is largest during the first two 

quarters of the experiment. After four quarters, the effect has decreased somewhat. Just before 

the nationwide introduction of the reform, the magnitude of the coefficient has shrunk even 

further. Still, it constitutes a large effect. We again find negative coefficients for weekday 

crimes, irrespective of how much time has elapsed since the onset of the experiment.   

 

5. CONCLUDING REMARKS   

Understanding how liberalized weekend alcohol sales restrictions affect alcohol sales and 

crime is important for policy makers trying to weigh potential benefits from increased 

consumer sovereignty with possible higher crime rates. This paper examines the introduction 

of a large scale experimental scheme in which the Swedish state monopoly alcohol retail 

company granted all stores in several counties to keep open on Saturdays. To isolate the 

impact of the experiment from other factors, we compare conviction rates in age cohorts 

above and below the national drinking age restriction in counties where the experiment had 

been implemented, and contrast these differences to those in counties that still prohibited 

weekend alcohol commerce. Our analysis relies on extensive individual longitudinal 

conviction data that have been merged to population registers. 
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Our results reveal that the experiment significantly raised alcohols sales by between 3.7 

and 5.3 percent. There is also suggestive evidence that the experiment increased alcohol 

consumption and that this increase is confined to Saturdays and only for individuals entitled 

to buy alcohol at the state monopoly alcohol stores. Our results further show that the 

experiment significantly increased crimes committed on Saturdays. The effect is especially 

strong among individuals with low ability, and among persons with fathers that have 

completed secondary education. There is however essentially no significant increase in crime 

over the entire week. This suggests that the increased consumer surplus generated by the 

experiment most likely outweighs the social costs linked to criminal activity. Of course, any 

welfare analysis also needs to consider other possible costs including public health, rates of 

early retirement and consequences for the next generation (see e.g. Nilsson 2008). These are 

important avenues for future research.     
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Figure A.1 Experimental areas (black), control areas (crosshatched) 
and buffer areas (cross-striped). From Norström and Skog (2005).  
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Table A.1 OLS estimates of the effect of Saturday open alcohol shops on alcohol sales  
 Baseline Add linear 

trends 
Placebo 
reform 

Add border 
counties 

Drop Skåne Effect two 
quarters after 
reform 

Effect four 
quarters     
after reform 

 (1)  (2)   (3)  (4)  (5) (6) (7) 
Policy  .037**   

(.015) 
[.017] 

.045**   
(.011) 
[.009] 

.044**   
(.016) 
[.017] 

.041** 
(.015) 
[.018] 

.047**   
(.015) 
[.014] 

.030** 
(.012) 
[.012] 

.029 
(.018) 
[.017] 

t+2 quarters    
 

 –.004   
(.011) 
[.011] 

    

County FE  Yes  Yes  Yes  Yes  Yes  Yes  Yes  
Month (×year) FE  Yes  Yes  Yes  Yes  Yes  Yes  Yes  
Observations (N×T)  546 546 546 882 504 390 468 
Mean of (anti-log) dep. var.  .382 .382 .382 .366 .392 .372 .381 
Notes: The dependent variable is (log) alcohol sales per person age 20 and above measured in liters 100% alcohol in each county and 
year×month. The period of observation is January 1998 to June 2001. Numbers in parenthesis denote standard errors estimated by clustering at 
the county level. Numbers in brackets denote block bootstrap standard errors estimated by resampling at the county level (100 replications). ** = 
significant at 5 % * = significant at 10 %.  
 
 



32 
 

Table A.2. Definitions of crime categories  
Crime type Explanation   Legal text  
Any crime  Any recorded conviction 

in a criminal trial 
regardless of type of 
crime 
 

 

Violent crime The full spectrum of 
assaults from pushing 
and shoving that result in 
no physical harm to 
murder.  
  

BRB Chapter 3 
paragraph  4; BRB 
Chapter 17 paragraphs 
1,2,4,5,10  

Property crime The full spectrum of 
property crimes from 
shop-lifting to burglary. 
Robbery is also included. 
  

BRB Chapter 8  

Prison  Sentenced to prison in 
criminal trial for any type 
of crime.       
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Table A.3. Descriptive statistics, mean (std. dev)  
Variable Counties part of the 

experimental  scheme 
[c×t×a =252] 
(1) 

Non-bordering 
control counties 
[c×t×a =294] 
(2) 

(i) Crime   
Total crime per 100,000 persons 2,337  

(553) 
1,986 
(447) 

- Saturdays 458 
(151) 

412 
(151) 

- Weekdays  1,549 
(403) 

1,284 
(344) 

Violent crime per 100,000 persons 383 
(134) 

345 
(142) 

Property crime per 100,000 persons 466 
(189) 

395 
(199) 

Prison rate per 100,000 persons 
 

200 
(121) 

187 
(116) 

(ii) Background characteristics    
GPA (pct rank) 44.33  

(1.92) 
42.42 
(2.75) 

Fraction past criminals .20 
(.05) 

.18 
(.05) 

Fraction with fathers with only compulsory  
education  

.66 
(.04) 

.63 
(.04) 

Notes: The sample includes all Swedish males aged 17/18, and 20 to 23. The period of observation is 
from January 1998 to June 2001. Descriptive statistics is weighted by the number of individuals in 
each cell defined by county c, time (month×year) t, and age group a ∈ {17/18; 20/21; 22/23}.  
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Figure 1. Share of convicted persons for crimes committed in 2005 by age  
relative to national conviction rate. 
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Table 1 Prais-Winsten regression estimates of the effect of Saturday open alcohol shops on alcohol sales  
 Baseline Add linear 

trends 
Placebo 
reform 

Add border 
counties 

Drop Skåne Effect two 
quarters after 
reform 

Effect four 
quarters     
after reform 

 (1)  (2)   (3)  (4)  (5) (6) (7) 
Policy  .037**   

(.017) 
.050**   
(.008) 

.049**   
(.009) 

.053** 
(.007) 

.052** 
(.009) 

.043** 
(.005) 

.035* 
(.017) 

t+2 quarters    
 

 .022 
(.049) 

    

County FE  Yes  Yes  Yes  Yes  Yes  Yes  Yes  
Month (×year) FE  Yes  Yes  Yes  Yes  Yes  Yes  Yes  
Observations (N×T)  546 546 546 882 504 390 468 
Mean of (non-log) dep. var.  .382 .382 .382 .366 .392 .372 .381 
Notes: The dependent variable is (log) alcohol sales per person age 20 and above measured in liters 100% alcohol in each county and 
year×month. The period of observation is January 1998 to June 2001. Panel corrected standard errors (in parenthesis) are calculated using a 
Prais-Winsten regression where a county specific AR(1) process is assumed. ** = significant at 5 % * = significant at 10 %.  
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Table 2. The overall effect of Saturday open alcohol shops on crime  
 Dependent variable 
 Total crime 

rate  
(1) 

Violent crime 
rate 
(2) 

Property 
crime rate 
(3)  

Prison rate 
 
(4)  

(i) DD  
 

.072 
(.055) 

.085 
(.092) 

.116* 
(.059) 

.160** 
(.056) 

(ii) DDD  .011 
(.050) 

.129 
(.108) 

.072 
(.085) 

.077 
(.133) 

Notes: All coefficients are weighted least squares estimates from separate regressions, weighting by 
the number of observations in the relevant cell. The sample in Panel (i) consists of males aged 20–23. 
The regressions in Panel (i) control for age, month×year and county FEs. The sample in Panel (ii) 
consists of males aged 17/18 and 20–23. The regressions in Panel (ii) control for age×time, 
age×county and county×time FEs. The dependent variable is the log number of convictions or prison 
sentences per 100,000 inhabitants for crimes of type j committed in county c, time (month×year) t, 
and age group a ∈ {17/18; 20/21; 22/23} [c×t×a≡13×14×3=546 cells]. All regressions control for 
empty cells. Panel (i) reports cluster robust standard errors at the county level in parenthesis. Panel (ii) 
reports conventional heteroscedasticity robust standard errors. ** = significant at 5 % * = significant 
at 10 %.  
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Table 3. Alternative specifications and control groups      
 Total 

crime rate  
(1) 

Violent 
crime rate 
(2) 

Property 
crime rate 
(3)  

Prison rate 
 
(4) 

Baseline estimate  .011 
(.050) 

.129 
(.108) 

.072 
(.085) 

.077 
(.133) 

(i) Change in specification     

• Dep. var.: Conviction rate –.023 
(.042) 

.092 
(.097) 

.072 
(.081) 

N/A 

• Linear model (coeff.×100) 
 

–.012 
(.105) 

.043 
(.039) 

.016 
(.036) 

.029 
(.018) 

• Unweighted model 
 

.010 
(.079) 

–.015 
(.155) 

.112 
(.122) 

.057 
(.158) 

(ii) Change in control group     
• Males aged 16/17  

 
.002 
(.048) 

.032 
(.110) 

.010 
(.091) 

–.065 
(.189) 

• Including bordering counties 
 

.007 
(.045) 

.047 
(.099) 

–.018 
(.077) 

–.027 
(.112) 

County×time FE Yes Yes  Yes  Yes  
County×age FE Yes Yes  Yes  Yes  
Age×time FE Yes Yes Yes Yes 
Notes: All coefficients are weighted least squares estimates from separate regressions, weighting by 
the number of observations in the relevant cell. The sample consists of males aged 17/18 and 20–23. 
The dependent variable is the log number of convictions or prison sentences per 100,000 inhabitants 
for crimes of type j committed in county c, time (month×year) t, and age group a ∈ {17/18; 20/21; 
22/23} [c×t×a≡13×14×3=546 cells]. All regressions control for empty cells. Robust standard errors in 
parenthesis. ** = significant at 5 % * = significant at 10 %.  
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Table 4. The effect of Saturday open alcohol shops on crime in subgroups of the population   
 Entire sample 

  
(1) 

GPA below 
median 
(2) 

GPA at least 
 median 
(3) 

Criminal past 
 
(4)  

No criminal past 
 
(5)  

Father comp. 
school 
(6) 

Father more than 
comp. school 
(7) 

Total crime rate 
 

.011 
(.050) 

.011 
(.061) 

.031 
(.120) 

.014 
(.072) 

-.090 
(.088) 

-.036 
(.074) 

.051 
(.068) 

Violent crime rate .129 
(.108) 

.085 
(.127) 

.214 
(.239) 

.182 
(.136) 

-.017 
(.176) 

.028 
(.145) 

.357** 
(.139) 

Property crime rate 072 
(.085) 

.116 
(.099) 

-.214 
(.209) 

.080 
(.115) 

-.067 
(.175) 

.092 
(.131) 

.099 
(.135) 

Prison rate .077 
(.133) 

.200 
(.162) 

-.212 
(.203) 

.056 
(.147) 

.091 
(.262) 

.152 
(.184) 

-.001 
(.197) 

Notes: All coefficients are weighted least squares estimates from separate regressions, weighting by the number of observations in the relevant cell. The sample 
consists of males aged 17/18 and 20–23. The regressions control for age×month×year, age×county and county×time FEs. The dependent variable is the log 
number of convictions or prison sentences per 100,000 inhabitants for crimes of type j committed in county c, time (month×year) t, and age group a ∈ {17/18; 
20/21; 22/23} [c×t×a≡13×14×3=546 cells]. All regressions control for empty cells. Reported standard errors are robust to heteroscedasticity. ** = significant at 
5 % * = significant at 10 %.  
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Table 5. The effect of Saturday open alcohol shops on total crime by period of the week    
 Entire sample 

 
(1) 

GPA below 
median 
(2) 

GPA at least 
 median 
(3) 

Criminal past 
 
(4)  

No criminal past 
 
(5)  

Father comp. 
school 
(6) 

Father more than 
comp. school 
(7) 

Entire week  .011 
(.050) 

.011 
(.061) 

.031 
(.120) 

.014 
(.072) 

-.090 
(.088) 

-.036 
(.074) 

.051 
(.068) 

Saturdays .187* 
(.105) 

.215* 
(.119) 

.054 
(.220) 

.138 
(.138) 

.107 
(.166) 

.123 
(147) 

.212* 
(.124) 

Weekdays -.045 
(.056) 

-.050 
(.069) 

-.023 
(.125) 

-.058 
(.082) 

-.087 
(.108) 

-.070 
(.084) 

-.011 
(.087) 

Notes: All coefficients are weighted least squares estimates from separate regressions, weighting by the number of observations in the relevant cell. The sample 
consists of males aged 17/18 and 20–23. The regressions control for age×month×year, age×county and county×time FEs. The dependent variable is the log 
number of convictions or prison sentences per 100,000 inhabitants for crimes of type j committed in county c, time (month×year) t, and age group a ∈ {17/18; 
20/21; 22/23} [c×t×a≡13×14×3=546 cells]. All regressions control for empty cells. Reported standard errors are robust to heteroscedasticity. ** = significant at 
5 % * = significant at 10 %. 
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Table 6. Dynamic effects of Saturday open alcohol shops on total crime  
 Period of the week 
 Entire week  

(1) 
Saturdays  
(2) 

Weekdays  
(3)  

Time elapsed since introduction    
2 quarters 
 

.035 
(.084) 

.273** 
(.133) 

-.028 
(.086) 

4 quarters 
 

.004 
(.056) 

.241** 
(.109) 

-.068 
(.064) 

6 quarters   
 

.011 
(.050) 

.187* 
(.105) 

-.045 
(.056) 

Notes: All coefficients are weighted least squares estimates from separate regressions, weighting by 
the number of observations in the relevant cell. The sample consists of males aged 17/18 and 20–23. 
The regressions control for age×month×year, age×county and county×time FEs. The dependent 
variable is the log number of convictions or prison sentences per 100,000 inhabitants for crimes of 
type j committed in county c, time (month×year) t, and age group a ∈ {17/18; 20/21; 22/23} 
[c×t×a≡13×14×3=546 cells]. All regressions control for empty cells. Reported standard errors are 
robust to heteroscedasticity. ** = significant at 5 % * = significant at 10 %. 
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Income Inequality and Health: 
Lessons from a Refugee Residential Assignment Program* 

 
 

Hans Grönqvist, Per Johansson and Susan Niknami 
 

 

1. INTRODUCTION   

This paper investigates how income inequality affects health for a group of particularly 

disadvantaged individuals: refugees. An enormous literature in several disciplines has 

shown that inhabitants in areas with greater income inequality suffer from worse health 

and higher mortality rates (see reviews by e.g. Deaton 2003; Leigh, Jencks and Smeeding 

2009; Wilkinson and Pickett 2006). The magnitude of the estimates in some of these 

studies is strikingly large. For instance, Lynch et al. (1998) find that the annual loss of 

lives from income inequality in the US is comparable to the combined loss of lives from 

lung cancer, diabetes, motor vehicle crashes, HIV, suicide and homicide. If valid, the 

results suggest that the rising levels of income inequality witnessed in many industrialized 

countries during the past decades (Gottschalk and Smeeding 2000) may have far reaching 

consequences for public health and that policies to combat inequality can bring major 

health benefits to society (see e.g. Wildman 2003). Since many disadvantaged minority  
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Christian Dustmann, for their hospitality. The paper has benefitted from suggestions by seminar participants 
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Social Challenges” (London), SOFI, and comments by Anders Björklund, Christian Dustmann, Per 
Molander, Anders Stenberg, Eskil Wadensjö, the editor and two anonymous referees.   
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groups live in areas characterized by high levels of income inequality they are especially  

exposed to these threats (Deaton and Lubotsky 2003). Even though minorities in general 

suffer from worse health (see e.g. Loue 1998) little is actually known about the 

relationship between inequality and health for these groups.  

There are two theories linking income inequality to health. The first is the “strong” 

income inequality hypotheses which states that inequality itself matters, regardless of an 

individual’s own income level. Several explanations have been proposed for why 

inequality might matter at all income levels. One is through political influence. Well off 

individuals are more likely to participate in political activities (Benabou 2000). In unequal 

societies rich individuals pay more to the government in terms of taxes than the transfers 

and services they receive. They may therefore support policies that favor less public 

spending. This could result in worse health care (Kawachi et al. 1997). It has also been 

suggested that inequality erodes social capital (i.e. interpersonal trust) and increases the 

social distance between people, which in turn has been posited to influence health through 

psychosocial stress, self-destructive behavior and civic involvement (Kaplan et al. 1996).  

The “weak” income inequality hypothesis (also called the relative deprivation 

hypothesis) states that what matters for health is an individual’s income relative to his 

reference group. In this framework individuals are assumed to compare themselves to 

others who are more advantaged while ignoring those who are less advantaged. Being 

relatively more disadvantaged is believed to raise psychosocial stress and thereby 

adversely impact health (e.g. Wilkinson 1997; Marmot et al. 1991). There is plenty of 

evidence in the biological literature that links relative social status to both physical and 

mental health.1   

                                                 
1 Deaton (2001) and Eibner and Evans (2005) cite several studies.  
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As already mentioned, numerous articles have been published on the relationship 

between inequality and health during the past decades. These have been carefully 

reviewed by e.g. Deaton (2003); Judge, Mulligan and Benzeval (1998); Leigh, Jencks and 

Smeeding (2009); Lynch et al. (1998); and Wilkinson and Pickett (2006). Most of these 

studies are based on cross-country or cross-state comparisons and the general conclusion 

is that inequality strongly deteriorates health outcomes.2 To mention a few, Waldmann 

(1992) finds that greater cross-country inequality is associated with significantly higher 

infant mortality rates. Kaplan et al. (1996) show that US states characterized by high 

levels of inequality have higher mortality rates.  

Individual level studies have until recently been scarce. The reason is that there has 

been limited data on health outcomes at the individual level. In recent years an increasing 

number of health surveys have however been conducted and there are now several 

individual level studies on the topic. Overall, they show a weaker relationship between 

inequality and health than in aggregate area studies (Deaton 2003). Fiscella and Franks 

(1997), Lochner et al. (2001) and Soobader and LeClere (1999) only find a small effect of 

income inequality on self-reported health. Mellor and Milyo (2002) are able to control for 

unobserved regional characteristics using panel data from the US on self-reported health. 

After adjusting for household income and regional level fixed effects they no longer find 

any evidence that inequality affects health.  

Some individual level studies explicitly examine the weak income inequality 

hypothesis. One study of particular interest is by Jones and Wildman (2008) who use rich 

data from the British Household Panel Survey to examine the effect of relative deprivation 

on self-reported health. A key feature of this study is that they use the longitudinal 
                                                 
2 Only a handful aggregated level studies find no significant effect. One example is a study by Leigh and 
Jencks (2007) who show that the top decile income share does not affect population health in a panel of 
developed countries.  
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properties of the data to control for the potential influence of persistent unobserved 

individual confounders. They find that the observed association essentially disappears 

when estimating models that account for unobserved individual characteristics.3 Gerdtham 

and Johannesson (2004) use perhaps the richest data set up to now (Swedish register data 

merged to survey information) and are to the best of our knowledge the only study that has 

been able to discriminate between the effects of own income, relative income and income 

inequality. They find that mortality decreases significantly as individual income increases, 

but there is no evidence that relative income differences or income inequality matters for 

mortality in Sweden.4 Gravelle and Sutton (2009) also find only weak evidence in support 

of the relative deprivation hypothesis. Other individual level studies document a 

significant positive association between relative deprivation and health but are unable to 

credibly control for the influence of confounders (e.g. Eibner and Evans 2005; Miller and 

Paxon 2006; Subramanyam et al. 2009). Mangyo and Park (2011) adopt an instrumental 

variables approach to correct for measurement error in their survey data and show that 

increased exposure to relative deprivation deteriorates self-reported health, and that this 

relationship is especially strong among neighbors and relatives.  

There are at least three reasons to be concerned about the results in most previous 

studies. First, if individual health is a concave function of income, there will be a 

mechanical correlation at the aggregate level between inequality and health even if 

inequality has no effect on health (see e.g. Gravelle, Wildman and Sutton 2002; Miller 

2001). To measure the effect of inequality on health it is therefore essential to use 

individual level data.5 Second, in cases when individual level data actually have been used 

                                                 
3 Lorgelly and Lindley (2008) who also use the British Household Panel Survey document similar results.  
4It is not possible for us to study relative deprivation among refugees’ since all refugees were placed on 
social assistance during the initial period in Sweden which means that there is very little variation in own 
income between these individuals.      
5 Wagstaff and van Doorslaer (2000) provide a discussion of the advantages of individual level data.  
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then the inequality measures often have been estimated by aggregating information 

contained in small sample surveys. It is likely that this approach generates measurement 

error, which biases the estimator downwards (Deaton 2003). This might explain why 

many individual level studies find a weaker relationship between income inequality and 

health.6 Third, the relationship between inequality and health may be spuriously driven by 

non-random sorting of individuals across regions. Causality could also run in the opposite 

direction if people with worse health are less able to work and therefore have lower 

earnings (e.g. Cutler, Lleras-Muney and Vogl 2010). Most past investigations control for 

potential confounders but in the absence of a controlled randomized experiment it is 

impossible to rule out the risk that the observed relationship is a result of omitted variables 

or reverse causality. No previous study has been able to convincingly address these 

potential concerns.  

We circumvent these methodological problems using rich register data coupled with 

a Swedish refugee placement policy where authorities during the years 1985–1994 

assigned newly arrived refugee immigrants to their first area of residence. The institutional 

setup generates a setting in which it is plausible to assume that initial exposure to income 

inequality is randomly determined conditional on a few key individual characteristics. The 

policy has been used in several previous studies to investigate peer and neighborhood 

effects among refugees (see e.g. Edin, Fredriksson and Åslund 2003; Åslund and 

Fredriksson 2009; Åslund et al. 2011).  

Our data originate from administrative records and cover the entire Swedish 

population aged 16–65. The data contain the exact diagnosis on all individuals admitted to 

Swedish hospitals from 1987 to 2004 as well as a wide range of standard individual 

                                                 
6 A further complication is that the measurement errors may not be random. This may for instance be the 
case when living in a high inequality area changes the standards what counts as good or bad health. 



6 
 

characteristics, income measures, and geographic identifiers. We measure income 

inequality at the municipal level using disposable income. We employ several measures: 

the Gini Coefficient; the Coefficient of Variation; the (log) 90 to 10 percentile income 

ratio. Sweden has a compressed income distribution but our analysis focuses on a period 

in which the country was hit by a significant economic recession due to a major banking 

crisis (see e.g. Englund 1999). The cross-municipal cross-year variation in our data is 

therefore large and its range spans the average Gini Coefficient in countries like the US 

and the UK. 7  

Our study offers several innovations over the existing literature. Most importantly, 

this is the first study to explicitly examine the impact of inequality on health for a minority 

group. This is important as exposure to high levels of inequality may help to explain why 

some minority groups suffer from worse health outcomes relative to the overall 

population.  

Our study is also the first one to use a source of plausibly random variation in 

exposure to inequality to uncover the causal effect on health. The most convincing studies 

to date have instead relied on panel data to control for unobserved factors that may 

correlate with inequality and health (see e.g. Jones and Wildman 2008; Mellor and Milyo 

2002).  

Another major advantage is our data. The use of administrative registers allows us to 

compute accurate measures of inequality for the entire population, minimizing the risk of 

measurement error. To the best of our knowledge only a handful of datasets link hospital 

records to population registers and this is the first time such records are used to study this 

                                                 
7 In the late 2000s, for instance, the Gini Coefficient in the US and the UK was about .36 and .34, 
respectively (OECD 2011). The Gini Coefficient in our data varies between .19 and .50 and the within 
municipality variation in inequality amounts to about 40 percent of the overall variation. 
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question.8 The fact that hospital records provide an objective measure of health removes 

potential biases in health self-reports. To corroborate our findings we also consider two 

alternative health indicators: mortality and sickness absence.  

Another improvement is that we are able to study whether the potential effect of 

inequality differs across subgroups of the population that may be more susceptible to 

negative health influences. We are especially interested in investigating groups that differ 

in terms of education, gender and age. Due to sample size restrictions and lack of 

individual level data only few previous studies have been able to explore this question.    

Our study also departs from the previous literature in that we consider the 

consequences of long-term exposure to income inequality. Even though many of the 

theoretical foundations of the income inequality hypothesis seem to be more applicable for 

long-term exposure the focus in the previous literature has been on the contemporary 

effect of inequality on health. We examine this issue by constructing measures of an 

individual’s average exposure to inequality over multiple years and then instrumenting for 

this variable using the level of inequality in the assigned area of residence.    

Our results suggest that a one standard deviation increase in any of our inequality 

measures raises the probability of being hospitalized by between 1.4 and 2.5 percent. This 

estimate corresponds to between 1/250 and 1/20 of the health gap between individuals 

with compulsory education versus university education. Although these estimates are not 

statistically significant they are precise enough to discard that a one standard deviation 

increase in inequality raises the probability of being admitted to hospital by more than 

between 2.1 and 8.7 percent (between 1/15 and 1/4 of the educational health gap). In most 

subgroups there is no evidence that inequality affects the risk of being hospitalized. This 

conclusion does not change when we instead consider long-term exposure to inequality or 

                                                 
8 Grönqvist (2009) uses similar data to study the effect of segregation on health.  
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when we separate between different types of diagnoses. There is however some weak 

evidence of a significant adverse effect on older persons’ health; but the magnitude of the 

effect is not large and it is not significant when using alternative health indicators. Our 

results are robust to several sensitivity checks including other measures of health, other 

income concepts, and other geographic units of analysis.    

In thinking about the population to which our findings may generalize, it is 

important to note that our sample is very socioeconomically disadvantaged. Sweden 

actually has one of the largest immigrant-native differentials in the labor market among 

the OECD countries, and particularly refugees suffer from substantially higher rates of 

unemployment and welfare dependency, poor educational attainment and low incomes 

(e.g. OECD 2007; Lundh et al. 2002). As the theory teaches us that less affluent groups 

are likely to respond stronger to exposure to a given level of inequality it suggests that any 

effects of income inequality on health may in fact more easily be detected in this sample. 

On the other hand, although our results suggest otherwise, we cannot rule out the risk that 

the level of inequality that the refugees faced when entering Sweden was too small 

relative to the level of inequality they experienced in the country of origin, or that refugees 

to a lesser degree do not compare themselves to other members of the local community. 

These are issues important to keep in mind when assessing the scope of extending our 

results to other populations.  

The paper unfolds as follows. Section 2 explains the institutional background 

surrounding the placement policy and the Swedish health care system. Section 3 describes 

our data and empirical strategy. Section 4 contains the results and Section 5 concluding 

remarks.  
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2. INSTITUTIONAL BACKGROUND    

This section discusses institutional facts surrounding the settlement policy. We also briefly 

outline the Swedish health care system.  

 

2.1 MIGRATION TO SWEDEN AND THE SETTLEMENT POLICY9  

Sweden has a relatively large share of immigrants: about 14 percent of its 9 million 

residents are foreign-born. Since the late 1970s the majority of the immigrants arriving are 

either refugees or family related immigrants. Over the past decades, the relative economic 

performance of the immigrants has been trending downwards. There are now large 

disparities in labor market outcomes between immigrants and natives (OECD 2007). 

There is also a significant health gap between immigrants and natives. For instance, our 

own estimations reveal that the probability of being hospitalized was in 1994 almost 9 

percent higher among refugee immigrants than among the entire Swedish population.     

As a way of reducing a strong geographic concentration of immigrants, the Swedish 

government enacted in 1985 a policy to assign newly arrived refugees to an initial 

municipality of residence. Because of the large inflow of refugees in the late 1980s, the 

number of receiving municipalities was increased from 60 to include 277 of Sweden’s 284 

municipalities in 1989. The explicit goal was that the number of refugees assigned to each 

municipality should constitute 2.9 per mille of the overall population (Borevi and Myrberg 

2010). The policy encompassed all refugees who arrived during the period 1985–1994, 

except for family reunification immigrants.   

Following arrival, refugees were placed in refugee centers, while waiting for the 

Immigration Board’s ruling on whether or not to grant a residence permit. The centers 

were distributed all over Sweden and there was no link between the port of entry to 

                                                 
9 This section draws heavily on Åslund et al. (2011).  
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Sweden and the location of the centre. In general, it took between three and twelve months 

to be approved. Upon admission, municipal placement usually occurred immediately by 

the placement officers at the Immigration Board. A family was in this process treated as a 

single unit. The original idea was to place people in locations with good opportunities for 

work and education. However, since the housing market was booming during this period it 

became very difficult to find housing. The placement officers therefore placed refugees in 

municipalities with available housing. Refugees were allowed to move if they found 

housing in another location but were still required to take part in an 18-month introduction 

program in their assigned municipality. During the introduction period the refugees 

received social assistance. Eight years after arrival about 50 percent were still living in 

their assigned municipality.10 The dispersal policy was later abolished in 1994 due to a 

large increase in the number of refugees. In section 3.2 we discuss the arguments for why 

the placement policy provides exogenous variation in initial location.  

 

2.2 THE SWEDISH HEALTH CARE SYSTEM11 

The county councils are the major financiers and providers of Swedish health care. There 

are 21 county councils and each council is obliged to provide its residents with equal 

access to health services and medical care. Health care is mostly financed through local 

taxes. Each county council sets its own patient fees but a national ceiling limits the total 

amount that a patient pays during a 12-month period (out-of-pocket). Thus, patient fees 

only account for about 3 percent of the total revenues. The daily fee for staying at a 

hospital is about USD 15. There is free choice of provider but referral is required in some 

cases, particularly when patients seek specialized care, or when they choose health care in 
                                                 
10 Males and younger individuals were more likely to move. In general, those who moved tended to go to 
larger urban areas.  
11 This brief outline of the Swedish health care system draws on the Swedish Association of Local 
Authorities and Regions (2005).  
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another county. The county councils are allowed to contract private providers but the 

majority of the health care is performed by public agents. In their contacts with health care 

providers immigrants are entitled to an interpreter free of charge.  

 

3. DATA AND EMPIRICAL STRATEGY   

3.1 DATA AND SAMPLE SELECTION  

Our empirical analysis exploits micro data originating from administrative registers. The 

dataset, collected and maintained by Statistics Sweden, covers the entire Swedish 

population aged 16–65 during the period 1987–2000 and individuals aged 16–74 during 

the period 2001–2004. It contains annual information on a wide range of educational and 

demographic characteristics as well as different income sources.  

Information on hospitalizations was provided by the National Board of Health and 

Welfare and covers all inpatient medical contacts at public hospitals from 1987 through 

1996. This is no major restriction since virtually all medical care in Sweden at that time 

was performed by public agents. From 1997 and onwards the register also includes 

privately operated health care. In order for an individual to be registered with a diagnosis 

(s)he must have been admitted to a hospital. As a general rule, this means that the person 

has to spend the night at the hospital. However, starting in 2002 the registers also cover 

outpatient medical contacts in specialized care.   

An important feature of the data is that it contains the cause of each admission. 

The diagnoses, made by physicians, are classified according to the World Health 

Organization’s International Statistical Classification of Diseases and Related Health 

Problems (ICD). ICD is a four digit coding of diseases and signs, symptoms, abnormal 
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findings, complaints, and external causes of injury or diseases.12 In our analysis we focus 

on several common diseases: ischemic heart disease, respiratory diseases, cancer, mental 

health problems and diabetes. Table A.1. outlines the different types of diagnoses and the 

way they have been constructed. The data include possible co-morbidities but we only use 

the main diagnosis in our analysis.   

Income is measured using disposable income (in 1990 year’s prices), i.e. the 

universe of net income from work and capital combined with net social benefits and 

transfers. The unit of analysis is the individual.13 We compute inequality using disposable 

income for the entire Swedish population aged 25–65 employing three distinct measures: 

(i) the Gini Coefficient; (ii) the Coefficient of Variation; (iii) the (log) 90 to 10 percentile 

income ratio. These measures represent some of the most commonly used ways to 

quantify inequality (e.g. Atkinson 1970). The Gini coefficient varies between 0 (complete 

equality) and 1 (complete inequality). It has several attractive properties one of which is 

that it is sensitive to income disparities throughout the distribution. The coefficient of 

variation is simply the standard deviation divided by the mean. Also this measure 

incorporates all data throughout the distribution. Although each measure has its 

shortcomings together they should well portray income inequality. We compute the 

variables for each municipality and year.14 As discussed by Deaton (2003), in doing so we 

implicitly assume that people only compare themselves with individuals living in the same 

municipality. Even though alternative reference groups have been suggested (e.g. age, race 

or education as in Eibner and Evans 2005) the standard approach in the literature is to use 

                                                 
12 The underreporting conditional on having been in contact with health care providers is very low and 
estimated to be less than one percent each year. 
13 An alternative solution is to use household income. However, we cannot observe co-habitants in the data 
if the co-habiting couple does not have any children in common. Since co-habiting is frequent in Sweden 
this strategy would introduce measurement error. Moreover, using the individual as the unit of analysis is 
not as restrictive in Sweden as it may be in other countries because of the high female labor force 
participation rate and the fact that Sweden applies individual based income taxation.  
14 The average municipality hosts about 30,000 inhabitants.    
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geographically constrained groups.15 Table A.2 displays descriptive statistics for our 

inequality measures and other selected variables.  

We extract all immigrants aged 25–60 who arrived from a refugee sending country 

between 1990 and 1994.16 Small countries have been aggregated due to confidentiality 

rules. In total, refugees from 16 country groups are included in our analysis. The rationale 

for starting our analysis in 1990 is that this is when information on disposable income first 

becomes available. We exclude individuals with a spouse, child or parent already living in 

Sweden at the time of immigration as family reunification immigrants were exempted 

from the placement policy.  

While our data provide an objective measure of health that is not plagued by self-

report bias or measurement error, one potential problem is that we only have information 

on health for individuals who have been hospitalized. First of all, this means that our 

analysis less likely extends to less severe morbidities. Potentially more serious is however 

that the likelihood of being admitted to hospital, conditional on health, may be correlated 

with local income inequality. This is true if doctors in municipalities with greater income 

inequality are less/more likely to admit patients, or if the inhabitants are less/more likely 

to seek medical care. In this case our estimator may be biased. 17 In section 4.2 we discuss 

how we deal with this issue.  

 

                                                 
15 One alternative would be to measure inequality within municipalities across ethnic groups (see e.g. 
Bertrand, Luttmer and Mullainathan 2000 and Edin, Fredriksson and Åslund 2003). However, for small 
source countries this would mean that our analysis relies on very few observations and that our measures of 
inequality therefore are noisy.     
16 The placement policy was most strictly enforced in the period 1987 to 1991. In a sensitivity analysis we 
excluded cohorts who arrived after 1991 (results are available on request). Although the statistical precision 
decreases due to the smaller number of observations it is reassuring to find that the estimates are relatively 
stable and do not alter the conclusions in this paper.   
17 This can of course also be a problem in studies using data on self-reported health status if greater 
inequality for instance generates higher stress levels and thereby decreases an individual’s possibilities to 
correctly assess his or her health. The direction of the bias is ambiguous and depends on the correlation 
between true health, observed health, and inequality.     
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3.2 USING THE SETTLEMENT POLICY TO IDENTIFY THE EFFECT OF 

INEQUALITY ON HEALTH  

To estimate the effect of income inequality on health we exploit the Swedish refugee 

placement policy where authorities assigned newly arrived refugees to their first location 

of residence. The policy has been carefully documented elsewhere and has been used to 

examine the impact of neighborhood conditions on refugees’ socioeconomic outcomes 

(see e.g. Edin, Fredriksson and Åslund 2003; Åslund and Fredriksson 2009, Åslund and 

Rooth 2007; Åslund et al. 2011). We refer to these studies for a more comprehensive 

treatment of the policy.    

As previously mentioned, the institutional arrangement implied that refugees were to 

be assigned their initial municipality of residence. Past studies provide convincing 

evidence that the policy actually created a geographic distribution that was independent of 

unobserved individual characteristics. For instance, Edin, Fredriksson and Åslund (2003) 

show that the residential area of those placed clearly differed from the location choices 

made by immigrants arriving from the same regions shortly before the reform.  

Despite this evidence it is important to note that placement officers may have tried 

to match refugees to specific locations. Another issue is that refugees could state 

residential preferences. There are three arguments for why it still is possible to consider 

initial location as exogenous with respect to the unobserved characteristics of the 

individual. First, there was no direct interaction between the placement officers and 

refugees. The only information on the refugee that was available to the officer was age, 

education, gender, marital status, family size and country of origin. The officer may have 

tried to match individuals to their initial location based on these characteristics. However, 

since the administrative registers contain the same set of information we are able to 

control for this potential selection. Second, few refugees stated location preferences and 
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among those who did the housing market boom further restricted residential preferences 

from being satisfied (see e.g. Åslund and Fredriksson 2009). Finally, the timing of the 

receipt of the residence permit must have coincided fully with the arrival of a housing 

vacancy in the preferred location in order for preferences to be fulfilled. Since placement 

occurred rapidly after having received the permit the joint probability of these two events 

to occur at the same time is extremely low.18  

It is difficult to test for random assignment since it requires a variable that was not 

observed by the officer (or at least unexploited). Instead we provide results which 

illustrate the differences in how well individual characteristics predict properties of the 

local area in the year of arrival and then five years later. During this period individuals 

will have had time to change residential area. Consequently, one would expect to find a 

stronger link between individual and municipality characteristics five years after 

placement. Table 1 presents estimates from regressions where the dependent variable is 

some feature of the municipality measured in the year of arrival and then five years later. 

When looking at the results for year of arrival displayed in Panel A we find only 4 out of 

48 estimates significant at the 5 percent level. This is just slightly more than what we 

would expect to find by pure chance. When municipality characteristics instead are 

observed five years after placement, we can see that 23 out of the 48 estimates are 

significant. This indicates that individuals over time tended to sort across municipalities. 

These results clearly highlight the importance of accounting for non-random selection to 

uncover the causal effect of income inequality on health.19    

                                                 
18 Oreopoulos (2003) use a similar argument when studying the effect of neighborhoods on adult outcomes 
for individuals who were assigned to different housing projects in Toronto.   
19 These regressions are, admittedly, non-standard as it includes municipal variables as the regressand and 
individual variables as regressors. The regressions are however appropriate for testing for sorting in the 
same spirit as using auxiliary regressions when performing Lagrange multiplier tests (see e.g. Wooldridge, 
2010, p. 424).  
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To take advantage of the plausibly exogenous variation in initial inequality 

created by the policy we run regressions of following form by type of diagnosis   
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where i denotes individual, k municipality, j region of origin, and t year of arrival. 
 
Xi is a 

vector of individual characteristics. It includes disposable income, number of children and 

dummies for age, gender, marital status and educational attainment (six levels). 	Zkt 

represents a vector of time-varying municipality characteristics controlling for (the log of) 

population size, share university educated, and the unemployment rate. ��� ��

 denotes 

region of origin fixed effects. !���$ represents municipality fixed effects. This vector 

absorbs all persistent municipal characteristics that may be related to health; e.g. access to 

fitness centers or environmental characteristics of the area. 	year
t
 is a vector of year of 

arrival fixed effects. εikt is the error which by assumption is conditionally independent of 

the covariates in the regression model. We however allow them to be correlated across 

individuals in the same municipality. We estimate models where the outcome is a dummy 

equal to one if the individual has been hospitalized at least once during a five year period 

after arrival. To ensure that our inequality measures are not plagued by non-random 

residential mobility they are dated in the year of immigration.  

 

 

 

 



17 
 

4. EMPIRICAL ANALYSIS   

4.1 MAIN RESULTS  

This section provides the results from our empirical analysis. Our baseline specification, 

given by equation (1), relates the probability of being hospitalized at least once in five 

years following arrival to inequality in the assigned municipality. Throughout, estimates 

are reported for all three inequality measures: the Gini Coefficient; the Coefficient of 

Variation; the (log) 90 to 10 income percentile ratio. To conserve space we suppress the 

estimates of the control variables (available upon request). In general, these estimates 

show a reduced risk of hospitalization for highly educated individuals, as well as for 

individuals with more children, married people, younger individuals, and males. As 

unobserved local factors are quite stable within municipalities over time we estimate the 

standard errors by clustering at the municipality level (Bertrand, Duflo and Mullainathan 

2004). 

Table 2 presents our main results. Numbers in brackets provide the percentage effect 

of a one standard deviation increase in inequality on the probability of being hospitalized. 

Estimates are shown for all individuals in our sample (Panel A) and by population 

subgroup (Panels B to D). We focus on groups defined by highest completed level of 

education, gender and age at immigration.  

In Panel A we can see that there is no statistically significant effect of inequality on 

the probability of being hospitalized for any of our inequality measures. The point 

estimate in column (1) suggests that a one standard deviation increase in the Gini 

Coefficient (.031) raises the probability of being hospitalized in five years after arrival by 

.5 percentage points (.221×.031). In relation to the mean of the dependent variable this 

translates into an increase in the order of 2.4 percent ((.221×.031)/.282). The estimate in 

column (2) suggests that a similar increase in the Coefficient of Variation raises the 
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likelihood of being admitted to hospital by .004 percentage points (.001×.387), which is 

close to 1.4 percent. The corresponding numbers for the (log) 90 to 10 percentile income 

ratio are .07 percentage points (.049×.142) and 2.5 percent.   

To interpret the magnitude of these estimates it is useful to compare them to the 

educational health gap. The educational gradient in health has been documented in many 

different countries and contexts (see e.g. Cutler and Lleras-Muney 2010). In our sample 

individuals who have completed at least two years of university education are 9.5 

percentage points less likely to be admitted to hospital in five years after arrival compared 

to individuals that at most have finished compulsory school. Our estimates therefore 

suggest that a one standard deviation increase in our inequality measures corresponds to 

only between 1/250 and 1/20 of the educational health gap.  

Although not statistically significant, the estimates are precise enough for us to be 

able to rule out large effects. The upper limit of the 95 percent confidence interval for each 

of our inequality measures is: .701, .015 and .167. This suggests that a one standard 

deviation increase in inequality raises the probability of being hospitalized by at most 

between 2.1 and 8.7 percent. This constitutes between 1/15 and 1/4 of the educational 

health gap.  

It is also helpful to contrast our inequality measures to comparable measures for 

other less egalitarian countries. Miller (2001) reports that the between state standard 

deviation of the Gini coefficient in the US in 1995 was .025. The between municipality 

standard deviation of the Gini coefficient in our data is .026. In other words, even though 

the level of inequality is much higher in the US, the cross-regional variation is about the 
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same. This means that applying the US numbers when evaluating the size of the estimates 

will actually produce similar effects.20  

Before proceeding with the analysis it is again worth mentioning that we study a 

minority group that faces a considerable economic disadvantage.21 This is important as the 

theory suggests that any detrimental health effects are likely to be more pronounced for 

the least well of in society. Recall that the refugees in our sample were required to take 

part in an introductory program for 18 months during which time they received social 

assistance. It is however possible to investigate whether the effect is stronger for 

individuals with lower income potential as approximated by low education. Panel B 

displays estimates by highest completed level of education. We find no statistically 

significant effect of inequality on the probability of being hospitalized for individuals who 

at most have completed high school. Neither is there a significant effect for individuals 

with university education. As for the total sample, the estimates are quite precise which 

makes it possible to rule out large effects.   

Panel C shows results by gender. As we can see, there are no indications either for 

men or women that income inequality affects the probability of being hospitalized in five 

years after arrival.     

In Panel D we split the sample by age at immigration using 40 as cut-off. Since 

youths are overrepresented in our sample we choose not to set a higher age limit. The 

results show some evidence that greater inequality increases the risk of being hospitalized 

among individuals who were 40 or older when immigrating. Two out of three point 

                                                 
20 This is possibly due to the fact that we analyze a period in which Sweden was hit by a major recession 
following a large banking crisis. Note also that we adopt a slightly conservative approach when using the 
overall standard deviation change in inequality to evaluate the size of the estimates because the variation 
used in our regressions to identify the parameter of interest is in fact the within-municipality variation, 
which is only 40 percent of that of the overall variation (see Table A.2).  
21 OECD (2007) reports that Sweden is one of the countries with the largest native-immigrant gaps in the 
labor market.  
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estimates are statistically significant at the 5 percent level. These coefficients imply about 

a 9 percent increase in the probability of being admitted to hospital. As described in the 

next subsection, these results are not robust to using alternative objective measures of 

health.  

Our data also allows us to separately investigate different diagnoses. We focus on 

some common illnesses which have been highlighted in the past literature to likely be 

linked to inequality (see e.g. Wilkinson 1996; 1997). Table 3 presents the results from this 

analysis. There is no statistically significant effect for any of the outcomes. Since the 

incidence of each diagnosis is low the precision of the estimates is not as good as in Table 

2. It is however interesting that the sign on the coefficients actually is negative in about 

half of the cases. This is the kind of pattern one would expect to find if the estimates were 

generated by a random process.    

 

4.2 SENSITIVITY CHECKS AND ADDITIONAL ANALYSES  

Table 4 present results from several robustness checks and provides some additional 

results. Panel A asks whether the results are sensitive to how we specified our regression 

model. One concern is that, even though we have plausibly exogenous variation in initial 

location, inequality could be correlated with other properties of the municipality that also 

affect health. It is however important to note that our baseline model controls for all 

permanent differences across municipalities that may correlate with inequality and health. 

This raises the question if changing regional characteristics may confound our estimates. 

To assess whether the results are likely to be driven by unobserved evolving local factors 

we drop our set of time-varying municipal covariates: population size, unemployment rate 

and the share university educated. Presumably these variables are among those most 
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strongly linked to inequality and health. Is therefore interesting that our baseline results (in 

Panel A in Table 2) remain stable when dropping these controls.  

Another way to investigate whether the results are sensitive to unobserved local 

shocks is to include county-by-year fixed effects in the regressions. This approach absorbs 

shocks that affect all individuals in a given county similarly; for instance, changes in the 

quality of the regional health care.22 The strategy is quite demanding in the sense that it 

only relies on variation across municipalities within counties to identify the effect of 

inequality. It is reassuring to find that our results are stable when adding county-by-year 

fixed effects to our baseline model.  

We also investigated whether there is a non-linear relationship between inequality 

and health by adding squared terms to our regressions. As we can see in Panel B, there is 

no evidence of such relationship.    

As discussed earlier, one potential concern is that we only have health measures for 

individuals who were admitted to hospital. If there is systematic selection into medical 

care based on local inequality our results may be biased. Fortunately, the institutional 

setting is such that this problem may not be so severe, especially considering that we have 

access to detailed data. In the Swedish health care system the local county councils shall 

provide its residents with equal access to medical care to very low fees. This is likely to 

weaken the financial incentives for selection into medical care.  

Moreover, our estimation strategy controls for most of this potential selection 

process. The municipality fixed effects account for permanent differences in the quality of 

the local health care as well as the possibility that the inhabitants may be more or less 

likely to seek medical care. Origin group fixed effects control for potential discrimination 

                                                 
22 Note that we cannot include municipality by year fixed effects as this would remove the variation used to 
identify our parameter of interest. 
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by the health care system towards specific ethnic groups in addition to any group specific 

differences in the propensity to seek medical care. The year fixed effects absorb annual 

shocks that are common for all individuals and correlates with health and inequality.   

Even though we believe that this is a rather convincing way of dealing with the 

potential problem one could still be concerned that there may be systematic selection into 

medical care based on unobserved local shocks. It is therefore reassuring that our analysis 

in Panel A showed that the estimates are not sensitive to controlling for annual shocks at 

the county level. Since Swedish health care policy is run at the county level this finding 

suggests that such selection is not likely to be a problem.23  

To further show that selection into health care is no cause of concern we use two 

alternative health indicators that are less likely to be plagued by this potential problem. 

The first is the probability of taking long-term sick leave (more than 13 days). Sick leave 

is not a perfect proxy for health since there could also be other factors influencing sick 

leave, for instance social norms (see e.g. Hesselius, Johansson and Nilsson 2009). 

Nevertheless, in order for an individual in Sweden to receive sick pay it is necessary to see 

a doctor on the seventh day of job absence. Since a doctor’s certificate is required it is 

reasonable to treat sick leave as a health indicator. And because an individual has 

economic incentives to go to the doctor to get the certificate it is less likely (s)he neglects 

visiting a physician in the case of illness. We have information on sick leave starting only 

in 1993. For that reason we cannot observe the outcome over a five year period as we have 

done so far. Instead we investigate the effect of initial inequality on the probability of 

taking out sick-leave in year five after arrival. The results in Panel C show no statistically 

                                                 
23 In this context it is worth stressing again that we condition on own income in the regressions, which 
means that we effectively control for the risk that individuals with lower income may be less likely to go to 
the doctor.   
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significant effect of inequality on the probability of taking sick leave. These results 

support our earlier findings.   

Mortality is a measure of health that is not subject to decisions made by physicians 

or patients. For some types of chronic diseases an individual will die irrespective of the 

treatment received. Because of this mortality represents an alternative outcome that is not 

biased by selection into health care. We define mortality as the probability of dying in five 

years after arrival. Also for this outcome we find no statistically significant effect of 

inequality. Note however that the estimates are imprecise.   

We also experimented with using the average number of days admitted to hospital as 

the dependent variable. One issue is that we may lose valuable information by only 

examining health at the extensive margin. Based on our results it is evident that there is no 

statistically significant effect of inequality on the number of days hospitalized.  

Previous studies have raised the question what geographic level inequality should be 

measured for (e.g. Deaton 2003). To examine whether our results are sensitive to the level 

of aggregation we experimented with regressions in which inequality was defined at the 

county or the parish level. There are 21 counties and about 2,000 parishes in Sweden. We 

ran the same set of regressions as in Table 2. As we can see in Panel D, the estimates for 

parishes closely resembles those in our base. It is also evident that the coefficients on our 

inequality measures are slightly bigger at the county level. Still, the difference is not large 

and the estimates are far from being statistically significantly different from zero.   

Recall that we use disposable income to measure inequality. Theory does however 

not teach us what income concept should be used. It is possible that social status is more 

strongly linked to income from work. We investigated this by re-estimating our models 

using gross labor earnings. It turns out that the coefficients for the Gini and the Coefficient 

of Variation are close to identical to our baseline results. There is however a significant 
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negative estimate for the (log) 90/10 percentile income ratio. We do not put so much 

weight on this odd finding as we are testing multiple hypotheses and therefore are bound 

to find some unusual estimates.    

Although our results are likely to be internally valid, it is important to bear in mind 

that our conclusions need not hold in other populations. It is for instance possible that the 

level of inequality that refugees face in Sweden is substantially lower than what they 

previously have been exposed to in their country of origin. They may for that reason not 

respond to the inequality exposed to in Sweden in the same way as other groups. To 

address this issue, we collected data on the Gini coefficient in each country of origin.24 We 

then stratified our sample into two groups: one in which the individuals were placed in 

municipalities with lower inequality relative to their origin and one in which the inequality 

in the assigned municipality was higher than in their origin. If we find that inequality does 

not matter for health in the former group but has an adverse impact in the latter group then 

we should be concerned that the levels of inequality experienced in the origin regions may 

have been too large for us to detect any effects.  

Our results shown in Panel E however reveal no significant impact in either of the 

two groups. For the group that experienced higher inequality in Sweden the sign of the 

coefficients is actually negative. We therefore conclude that our findings are likely to hold 

irrespective of the level of inequality that the individuals previously have been exposed to.   

A related objection is that it may take some time for newly arrived refugees to learn about 

the nature of inequality in their municipality of residence. The next subsection provides 

evidence on this issue.   

                                                 
24 The data are publically available from the CIA World Factbook. 
(https://www.cia.gov/library/publications/the-world-factbook/rankorder/2172rank.html). Note that since 
there is limited information on inequality in the years preceding the placement policy we instead used data 
for the latest year it was available to proxy for inequality in earlier years.   
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Last, since we found indications that older refugees’ health deteriorates when being 

assigned to an area with greater income inequality we investigated the robustness of these 

results to the alternative measures of health that are available to us. It turns out that there 

is no statistically significant effect of income inequality either on mortality or sickness 

absenteeism (results available upon request).  

 

4.3 ESTIMATING THE EFFECT OF LONG-TERM EXPOSURE TO INEQUALITY  

So far, the aim of this paper has been to estimate the “reduced form” (or intention to treat) 

effect on health of inequality in the initial area to which a refugee was placed. This 

parameter is especially important for policy makers trying to weigh costs and benefits of 

similar settlement policies. To the extent that initial inequality provides a good proxy for 

individuals’ actual exposure over a longer period our estimates also incorporate the impact 

of long-term exposure. Of course, this is only true as long as individuals do not change 

residential area over time. In this subsection we provide evidence of the effect on health of 

more long-term exposure to inequality. This is particularly relevant in our context since it 

may take some time for refugees to learn about the level of inequality they are exposed to 

in their community, which would suggest that our results need not be representative for 

other groups of the population.  

We are interested in estimating the following regression model  
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The only difference between this model and equation (1) is that inequality is 

measured as an average over several years. To be specific, for each individual we 
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computed her actual exposure to inequality over a five year period after arrival by 

averaging the level of inequality of the municipality of residence each year. As before, the 

outcome of interest is the probability of being hospitalized in five years following 

immigration. Since long-term exposure to inequality is endogenous we instrument for this 

variable using the inequality level in the assigned municipality. As the institutional setup 

makes initial inequality exogenously determined (conditional on individual 

characteristics) it serves as a valid instrument.25 Table 5 presents our instrumental variable 

(IV) estimates. As is common in IV analyses the statistical precision is rather poor so we 

are no longer able to rule out large effects of inequality on health. If instead we focus on 

the point estimates we can see that a one standard deviation increase in inequality raises 

the probability of being hospitalized in the full sample by between 1.1 and 6.2 percent 

depending of the inequality measure used.26  27  The estimates are similar to those in our 

main estimations. Also when looking at different subgroups the IV estimates resembles 

our reduced form estimates. This is natural since the first-stage relationships are quite 

strong. For example, for the total sample the coefficient of the instrument is just below .4. 

The statistical precision of the first-stage relationship is extremely good and discards any 

potential concerns of weak instruments.28  

Note that our IV approach requires the exclusion restriction that initial exposure has 

no direct effect on health other than through average exposure. If initial exposure to 

                                                 
25 Our instrumental variables strategy is identical to the one used by Kling, Liebman and Katz (2007) and 
Kling and Votruba (2004) when analyzing the impact of neighborhood conditions in the MTO and the 
Gautreaux projects and to the previous studies using the same policy to analyze the importance of 
neighborhood effects for refugees (see e.g. Edin, Fredriksson and Åslund 2003; Åslund et al. 2011).  
26 When evaluating the size of the IV estimates we use the individual level variation in inequality.  
27 Note that, in general, there need not be any relationship between significance in the reduced form and 
significance for IV estimates. This is shown formally by Lochner and Moretti (2004). The reason is that the 
reduced form residual is the sum of the first stage residual and the outcome equation residual. One should 
expect larger standard errors for reduced form estimates than IV estimates if the two residuals are positively 
correlated. From a theoretical point of view it is not certain what sign of the correlation one should expect 
between the two residuals. 
28 All estimates are available from the authors upon request.   
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inequality affects the dynamic accumulation of health capital the IV strategy is no longer 

valid (see e.g. Heckman 2007 on this point).29 It is important to remember this when 

interpreting the results from this exercise.   

 

5. CONCLUDING REMARKS  

This paper examines the effect of income inequality on health outcomes for a sample of 

refugees. Investigations of this kind are complicated due to the requirements of high 

quality individual level data and methods to account for non-random residential sorting. 

We address these problems using rich administrative hospitalization data together with a 

settlement policy where Swedish authorities distributed newly arrived refugee immigrants 

across localities. Overall, our results show no statistically significant effect of income 

inequality on health. The estimates are precise enough to discard large effects. Our 

findings parallel those in recent observational studies (see e.g. Jones and Wildman 2008). 

We do however find an adverse impact on health for older individuals. Yet, the magnitude 

of this effect is not large and the results are not sensitive to the measure of health used.     

It is of course relevant to ask whether our results are an artifact of the specific 

context in which our analysis is performed. In comparison with other countries, Sweden 

has traditionally been considered as an egalitarian country (see e.g. Aaberge et al. 2002). 

The country has an extensive welfare state, which among other things, encompasses 

publicly financed health care, schools, pensions, old age care, and social services. There 

are also many different forms of income support. Could this institutional setting 

compensate for the potential detrimental effect of inequality on health?   

                                                 
29 On the other hand, if one believes that it takes time for individuals to learn about the level of municipality 
inequality level that they are exposed to, then initial exposure to inequality should have no direct effect on 
health.  
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In this respect it is important to remember that while other studies focus on the total 

population within a community, our study is the first one to explicitly examine a group of 

socioeconomically disadvantaged individuals. Many of the theoretical predictions suggest 

that less affluent groups should be more hurt. It is therefore notable that we find so limited 

evidence that inequality affects health. Equally noteworthy is that there is no effect of 

inequality on health even when studying individuals with worse socioeconomic status (i.e. 

lower education) within this underprivileged group of refugees.  

Still, even though the results are internally valid it is important to bear in mind that 

refugees represent a special group of individuals which might limit the scope of 

generalizing the results to a larger population. One issue for instance is that income 

inequality in the country of origin might have been considerably larger than the level of 

inequality experienced in Sweden. It is not implausible to think that individuals that have 

been subject to high levels of inequality might not respond to the relatively lower levels 

they are exposed to in Sweden. A related issue is that refugees at least initially may not 

compare themselves to other members in their municipality of residence and that it may 

take some time for them to observe the level of inequality in their residential area. 

Although our results suggest otherwise we cannot rule out these possibilities.    

It is also conceivable that inequality does not matter in a setting where equality of 

opportunity is large. Compared to the US, for instance, Sweden has significantly higher 

rate of intergenerational mobility (see e.g. Björklund and Jäntti 1997).30 Although this 

undeniably is an interesting question to explore it is one we leave for future research to 

explore.    

                                                 
30 There is evidence that the intergenerational transmission of education among immigrants in Sweden is 
only slightly lower compared to natives (Niknami 2010). 
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Table A.1 Classification of diagnoses included in the analysis  

Type of diagnosis ICD classification Common diagnoses 
included in the category 

Respiratory diseases J00–J99 Asthma, pneumonia 
Mental diseases F00–F99 Psychosis 
Cancer C00–D48  
Ischemic heart conditions I20–I25  Myocardial infarction  
Diabetes E10–E14  
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Table A.2 Summary statistics for selected variables  
Variable Mean Std. 

dev. 
Within 
muni. 
std. 
dev. 

Min Max 

Individual characteristics      
Hospitalized in five years after 
arrival 

.282 .450    

Female .466 .499    
Married .720 .449    
Age at immigration 35.74 8.69  25 60 
Number of children 1.29 1.45  0 12 
Compulsory school .280 .449    
At most two years high school .138 .345    
At least two years high school .256 .437    
At most two years university .133 .340    
At least two years university .172 .378    
      
(Initial) Regional characteristics       
Gini Coefficient .244 .031 .012 .185 .500 
Coefficient of Variation .731 .387 .252 .347 6.122 
log(P90/P10) 1.069 .142 .038 .820 2.019 
Notes: The sample consists of refugees aged 25–60 at arrival who immigrated 1990–1994 (N=65,595). If not 
stated otherwise all variables are measured in the year of immigration. Summary statistics on education is 
conditional on that information is available.   
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Table 1 OLS estimates from balancing tests regressing initial and later municipal 
properties on individual characteristics   

 Dependent variable 

 
 
 

Gini 
 
(1) 

CV 
 
(2) 

log 
(P90/P10) 

(3) 

log(Pop. 
size) 

(4) 

log(Unem.  
rate 

(5) 

log(Univ. 
share) 

(6) 
 A. Year of arrival 

Age at immigration*103    .002 
(.004) 

 .035    
(.131) 

.003   
(.018) 

.008  
(.009) 

.031   
(.038) 

.002    
(.009) 

Female*103    
 

–.052   
(.047) 

–.088    
(.165) 

–.420*   
(.210) 

–.261*    
(.102) 

–.450   
(.395) 

.117    
(.109) 

Married*103    –.183   
(.176) 

–1.880   
(3.730) 

–.771   
(.945) 

–.206   
(.273) 

.720   
(.916) 

.243    
(.201) 

Number of children*103    .001   
(.039) 

1.140 
(1.710) 

.024   
(.200) 

–.199*   
(.088) 

–.601   
(.325) 

–.049    
(.071) 

Ref. Compulsory school       
At most two years high 
school*103   

.382   
(.196) 

10.50*   
(4.84) 

1.190   
(.832) 

.567   
(.352) 

1.410   
(1.070) 

.286    
(.217) 

At least three years high 
school*103   

.161   
(.127) 

.353   
(3.88) 

.426   
(.577) 

.400   
(.226) 

.605    
(.954) 

.223    
(.176) 

At most two years 
university*103   

.237   
(.142) 

5.550   
(4.530) 

.403    
(.658) 

.192   
(.301) 

1.420   
(.903) 

–.014    
(.202)  

At least three years 
university*103   

.169   
(.112) 

–.513   
(3.680) 

.413    
(.496) 

.313   
(.197) 

–.318   
(.874) 

.192    
(.185) 

  
B. Five years after arrival 

Age at immigration*103   –.024 
(.030) 

–1.050 
(.997) 

–.032    
(.112) 

1.030   
(.927) 

.493*     
(.111)   

  .146   
(.177) 

Female*103    –.294 
(.261) 

–7.220   
(7.990) 

–1.210   
(1.060) 

–12.400   
(10.200) 

–1.750*   
(.950) 

3.900*   
(1.870) 

Married*103    –.754 
(.403) 

–6.080   
(14.100) 

–4.880*   
(1.650) 

–41.90*   
(15.70) 

–8.000*   
(2.340) 

–6.700*   
(3.310) 

Number of children*103    –.431* 
(.135) 

–13.20*   
(4.010) 

–.984   
(.637) 

–15.00*   
(5.320) 

1.560*   
(.785) 

–3.810*   
(1.170) 

Ref. Compulsory school       
At most two years high 
school*103   

–.980 
(.640) 

–2.060   
(20.300) 

–4.490*   
(2.590) 

–26.50   
(22.20) 

–1.720    
(2.440) 

–10.90*   
(4.820) 

At least three years high 
school*103   

.637 
(.524) 

2.820   
(16.900) 

2.790   
(2.160) 

23.40   
(18.70) 

–1.290   
(2.060) 

  10.70*   
(3.710) 

At most two years 
university*103   

1.070* 
(.488) 

12.700   
(15.800) 

4.700*   
(2.000) 

52.40*    
(17.80) 

.747   
(2.380) 

24.00*   
(4.29) 

At least three years 
university*103   

2.190* 
(.480) 

  7.017   
(14.900) 

9.280*   
(2.170) 

77.10*   
(18.00) 

  1.480   
(2.580) 

36.00*   
(5.49)   

Notes: Each column represents a separate regression. All coefficients and its standard errors have been multiplied 
by 103 . The sample consists of refugees aged 25–60 at arrival who immigrated 1990–1994 (N=65,595). All 
regressions control for municipality, year of arrival and ethnic group fixed effects. Standard errors are clustered at 
the municipality level in parentheses. * = significant at 5 % level  
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Table 2 OLS estimates of the effect of initial inequality on the probability of being 
hospitalized in five years after arrival   

 Inequality measure 

Sample   Gini  
 
(1) 

CV 
 
(2) 

log(P90/ 
P10)  
(3) 

A. Total sample   
(N=65,595; Outcome mean .282)  

.221 
(.245) 
[2.4%] 

.001 
(.007) 
[1.4%] 

.049 
(.060) 
[2.5%] 

B. Education    
University (N=17,988; Outcome mean .244) 
 

.145 
(.501) 
[1.8%] 

.001 
(.016) 
[1.6%] 

.089 
(.108) 
[5.2%] 

High school or less (N=47,607; Outcome mean 
.297) 

.221 
(.281) 
[2.3%] 

.001 
(.007) 
[1.3%] 

.037 
(.066) 
[1.8%] 

C. Gender    
Females (N=30,567; Outcome mean .315) 
 

.094 
(.392) 
[.9%] 

–.007 
(.010) 
[–.09%] 

.094 
(.082) 
[4.2%] 

Males (N=35,028; Outcome mean .254)  
 

.304 
(.301) 
[3.7%] 

.007 
(.010) 
[1.1%] 

.009 
(.075) 
[.5%] 

D. Age at immigration    
Less than 40  (N=47,784; Outcome mean .259) 
 

–.024 
(.259) 
[–.2.4%]  

–.006 
(.009) 
[–.09%] 

–.016 
(.068) 
[–.9%] 

At least 40  (N=17,811; Outcome mean .344) .992* 
(.531) 
[8.9%] 

.026 
(.017) 
[2.9%] 

.219** 
(.110) 
[9%] 

Municipality FE:s Yes Yes Yes 
Country of origin FE:s Yes Yes Yes 
Year  of arrival FE:s Yes Yes Yes 
Notes: Each cell represents a separate regression. Inequality is measured at the (initial) municipality level 
using disposable income. The sample consists of refugees aged 25–60 at arrival who immigrated 1990–
1994. The regressions control with dummies for: age at immigration, educational attainment (five levels), 
gender, marital status, missing values, and linearly for: disposable income (and its square) and family size. 
The regressions include municipality level controls for the unemployment rate, population size, and share of 
university educated; all entered in logs. Standard errors clustered at the municipality level in parentheses.  
** = significant at 5 % level; * = significant at 10 % level. 
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Table 3 OLS estimates of the effect of initial inequality on the probability of being 
hospitalized in five years after arrival by type of diagnosis  

 Inequality measure 

Dependent variable = 1 if diagnosed with    Gini  
 
(1) 

CV 
 
(2) 

log 
(P90/P10)  
(3) 

Respiratory diseases (Outcome mean .026) –.079   
(.083) 
[–9.4%] 
 

–.002    
(.002) 
[–3%] 
 

–.016   
(.018) 
[–8.7%] 

Mental disorders (Outcome mean .027) 
 

.098   
(.097) 
[11.3%] 
 

.005 
(.003) 
[7.2%] 

.014   
(.022) 
[7.4%] 

Cancer (Outcome mean .016) 
 

–.014   
(.079) 
[–2.7%] 
 

–.002   
(.001) 
[–4.8%] 

.015 
(.016) 
[13.3%] 

Ischemic heart diseases (Outcome mean .009) 
 

.071   
(.051) 
[24.5%] 
 

.001    
(.002) 
[4.3%] 

.013   
(.011) 
[20.5%] 

Diabetes (Outcome mean .006) 
 

–.032   
(.051) 
[–16.5%] 

.002   
(.002) 
[12.9%] 

–.006   
(.010) 
[–14.2%] 

Municipality FE:s Yes Yes Yes 
Country of origin FE:s Yes Yes Yes 
Year  of arrival FE:s Yes Yes Yes 
Notes: Each cell represents a separate regression. Inequality is measured at the (initial) municipality level 
using disposable income. The sample consists of refugees age 25–60 at arrival who immigrated 1990–1994 
(N=65,595). The regressions control with dummies for: age at immigration, educational attainment (five 
levels), gender, marital status, missing values, and linearly for: disposable income (and its square) and 
family size. The regressions include municipality level controls for the unemployment rate, population size, 
and share of university educated; all entered in logs. Standard errors clustered at the municipality level in 
parentheses. ** = significant at 5 % level; * = significant at 10 % level. 
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Table 4 Sensitivity checks and additional analyses (OLS estimates)    

 Inequality measure 

 Gini  
(1) 

CV 
 (2) 

log (P90/P10)  
(3) 

  Baseline estimate (as in Panel A of Table 2)  .221 
(.245) 

.001 
(.007) 

.049 
(.060) 

A. Change in specification     
  Removing regional level controls .139 

(.244) 
.001 
(.007) 

.025 
(.056) 

  Including county×year FE:s .140 
(.324) 

–.001 
(.007) 

–.004 
(.089) 

B. Non-linear effects     
  Inequality 
 

.098   
(.770) 

–.001    
(.015) 

–.128   
(.294) 

  Inequality squared –.207    
(1.165) 

.000 
(.004) 

.071 
(.113) 

C. Change in outcome     
Pr(Long-term sick leave in year five after  
arrival) (Outcome mean .059)  

.060 
(.153) 

.006 
(.005) 

–.034 
(.043) 

  Pr(Died in five years after arrival) 
  (Outcome mean .008)  

–.009 
(.048) 

.000 
(.001) 

.000 
(.010) 

  Average number of days hospitalized  
(Outcome mean 3.51) 
 

–16.53   
(22.71) 

.391 
(.489) 

–5.56 
(5.89) 

D. Additional results     
  Inequality measured at the parish level .220 

(.203) 
.009 
(.007) 

.013 
(.018) 

  Inequality measured at the county level  .556 
(.465) 

.012 
(.012) 

.137 
(.115) 

  Measuring inequality using earnings .211 
(.260) 

.021 
(.035) 

–.229** 
(.050) 

E. Assessing external validity     
Origin region inequality≥placement area ineq. 
(N=64,593) 

.302 
(.260) 

.002 
(.007) 

.063 
(.063) 

Origin region inequality<placement area ineq. 
(N=1,002) 

–2.114 
(2.264) 

–.020 
(.054) 

–.134 
(.383) 

Municipality FE:s Yes Yes Yes 
Country of origin FE:s Yes Yes Yes 
Year of arrival FE:s Yes Yes Yes 
Notes: Inequality is measured at the (initial) municipality level using disposable income. The sample consists of 
refugees aged 25–60 at arrival who immigrated 1990–1994 (N=65,595). The regressions control with dummies 
for: age at immigration, educational attainment (five levels), gender, marital status, missing values, and linearly 
for: disposable income (and its square) and family size. The regressions include municipality level controls for 
the unemployment rate, population size, and share of university educated; all entered in logs. Standard errors 
clustered at the municipality level in parentheses. ** = significant at 5 % level; * = significant at 10 % level. 
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Table 5 IV estimates of the effect of long-term exposure to inequality on the 
probability of being hospitalized in five years after arrival    

 Inequality measure 

Sample   Gini  
 
(1) 

CV 
 
(2) 

log(P90/ 
P10)  
(3) 

A. Total sample   
(N=65,595; Outcome mean .282)  

.569 
(.611) 
[6.2%] 

.006 
(.033) 
[1.1%] 

.124 
(.151) 
[6.2%] 

B. Education    
University (N=17,988; Outcome mean .244) 
 

.391 
(1.325) 
[5%] 

–.008 
(.082) 
[–1.6%] 

.235 
(.275) 
[13.7%] 

High school or less (N=47,607; Outcome mean 
.297) 

.560 
(.698) 
[5.8%] 

.004 
(.038) 
[.6%] 

.093 
(.163) 
[4.4%] 

C. Gender    
Females (N=30,567; Outcome mean .315) 
 

.247 
(1.010) 
[2.4%] 

–.034 
(.055) 
[–5.2%] 

.243 
(.216) 
[11%] 

Males (N=35,028; Outcome mean .254)  
 

.782 
(.770) 
[9.5%] 

.039 
(.049) 
[7.5%] 

–.023 
(.186) 
[–1.3%] 

D. Age at immigration    
Less than 40  (N=47,784; Outcome mean .259) 
 

–.064 
(.700) 
[–.8%] 

–.032 
(.049) 
[–5.9%] 

–.042 
(.173) 
[–2.3%] 

At least 40  (N=17,811; Outcome mean .344) 2.324* 
(1.196) 
[20.9%] 

.130 
(.094) 
[18.4%] 

.547** 
(.276) 
[22.6%] 

Municipality FE:s Yes Yes Yes 
Country of origin FE:s Yes Yes Yes 
Year  of arrival FE:s Yes Yes Yes 
Notes: Each cell represents a separate regression. The endogenous variable is an individual’s average 
exposure to inequality starting in the year of arrival and ending five years later. The excluded instrument is 
the assigned inequality level. Inequality is measured at the municipality level using disposable income. The 
sample consists of refugees aged 25–60 at arrival who immigrated 1990–1994. The regressions control with 
dummies for: age at immigration, educational attainment (five levels), gender, marital status, missing values, 
and linearly for: disposable income (and its square) and family size. The regressions include municipality 
level controls for the unemployment rate, population size, and share of university educated; all entered in 
logs. Standard errors clustered at the municipality level in parentheses. ** = significant at 5 % level; * = 
significant at 10 % level. 
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1. INTRODUCTION 

Criminal activity imposes enormous costs on society and crime reduction is therefore 

high on the public agenda. In the U.S., for instance, crime is estimated to cost the society 

between $300 billion and over $1 trillion each year (Anderson, 1999). Needless to say, in 

order to combat criminal behavior it is vital to understand its underlying sources. 

Inequality ranks high among the potential determinants of crime.1 The argument is that 

potential criminals take their income relative to the income of the more affluent into 

consideration when deciding whether or not to commit crime. According to economic 

theory, an individual’s expected returns to crime increase when being next to rich 

individuals who have belongings worth stealing (cf. Becker, 1968). The sociological 

literature (cf. Merton, 1938) instead emphasizes that an increased gap generates 

                                                 
1 A large literature considers the importance of other likely determinants of crime focusing both on social 
and individual characteristics as well as features of the criminal justice system. Some examples of such 
studies are Adda, McConnel and Rasul (2011), Bayer, Hjalmarson and Pozen (2009), Card and Dahl 
(2011), Dahl and DellaVigna (2009), Deming (2011), Donohue and Levitt (2001), Doyle (2008), Draca, 
Machin and Witt (2011), Duggan (2001), Dustmann and Piil Damm (2009), Grönqvist and Niknami (2011), 
Hjalmarson and Lindquist (2011), Jacob and Lefgren (2003),  Kling, Ludwig and Katz (2005), Lee and 
McCrary (2009), Lochner and Moretti (2004), Meghir, Palme and Schnabel (2011), and Weiner, Lutz and 
Ludwig (2009). 

 
*I am grateful to Matz Dahlberg, Hans Grönqvist, Markus Jäntti, Matthew Lindquist, Anders Stenberg, 
Mårten Palme, Erik Plug, Eskil Wadensjö, and seminar participants at SOFI for valuable comments. I 
would also like to thank Anna Öster (Nilsson) for kindly sharing her data with me. 
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frustration and anger among the poorest individuals since they become relatively poorer. 

Low relative incomes may therefore in particular provoke violent crime.  

 A large body of research has tried to test the theories using aggregate data. In 

general, these studies find that crime rates are higher in areas with greater income 

inequality (see e.g. the review by Freeman, 1999). To properly address this question it is 

however necessary to use individual data since: (i) the theory is individual-based and 

concerns relative income, (ii) aggregated measures of inequality may be spuriously 

correlated with crime if illegal behavior is a nonlinear function own income (cf. Gravelle, 

1998). 

The aim of this paper is to empirically investigate whether and to what extent 

relative income differences affect an individual’s propensity to commit crime. To address 

this question I use unique Swedish register data for the period 1990–1999. The data 

encompass detailed longitudinal information on individual convictions as well as labor 

market, educational and demographic characteristics on the entire population.  

As already mentioned, a large empirical literature has investigated the link between 

inequality and crime at the regional level.2 A handful of these studies rely on panel data 

to control for permanent unobserved area characteristics. Brush (2007) shows that 

increased income inequality is associated with higher rates of violent crime in U.S. 

counties, but this relationship disappears when adding county specific fixed effects to the 

regressions. Nilsson (2004), who examines a panel of Swedish counties observed during 

1973−2000, finds no significant effect of the Gini coefficient on crime. Dahlberg and 

Gustavsson (2008) argue that one reason why Nilsson (2004) does not find a significant 

relationship is that she does not separate between inequality in permanent and transitory 

                                                 
2 See for instance Blau and Blau (1982), Choe (2008), Demombynes and Özler (2005), Ehrlich (1973), 
Fajnzylber, Lederman and Loayza (2002a, 2002b), Hipp (2007), Hsieh and Pugh (1993), Kawachi, 
Kennedy and Wilkinson (1999) and Kelly (2000). My paper is also related to the work of Fowles and 
Merva (1996) and Machin and Meghir (2004) on wage inequality and crime.  
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income. Using the same data, Dahlberg and Gustavsson (2008) show that only inequality 

in permanent income significantly affects property crime. 

My study makes several important contributions to the literature. First and 

foremost, the use of individual level data allows me to explore how relative income 

differences affect criminal behavior. This is important since previous studies have not 

been able to determine whether inequality leads to crime via relative income differences 

as suggested by economic theory. There are many other candidates that could explain the 

relationship between inequality and crime at the aggregate level. For instance, higher 

regional inequality could be linked to higher poverty rates which could have a separate 

influence on crime. The fact that my data make it possible to distinguish between relative 

income and absolute income makes the analysis particularly relevant from a policy 

perspective. If inequality is only related to the crime via own income, then increased 

income inequality driven solely by richer becoming richer may have no effect on crime. 

Another contribution is that the empirical approach used eliminates many of the 

potential confounders that could bias the results. My empirical analysis relates individual 

level changes in relative income differences to changes in criminal behavior and exploits 

the fact that an individual’s relative income not only depends on own effort, but also on 

everyone else’s effort. An individual therefore cannot fully decide his place in the income 

distribution. For this reason variation in relative income is likely to come close to being 

exogenous, holding constant own income as well as permanent unobserved individual 

and regional characteristics.  

Individual data also circumvent the problem that income inequality and crime may 

be mechanically correlated at the aggregate level when crime is a nonlinear function of 

absolute income. Although this “aggregation problem” has been raised in other contexts 

(see Gravelle, 1998) it has not previously been discussed in this literature. I therefore 
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describe how this problem may affect the link between aggregated measures of inequality 

and crime observed in past studies.  

 Consistent with economic theory I find a significant positive effect of income 

inequality on property crime. A one standard deviation increase in relative income 

differences increases an individual’s probability of committing property crime by 9 

percent. The estimate constitutes about 7 percent of the (unadjusted) crime gap between 

individuals with compulsory versus university education. The increase is mainly driven 

by past offenders, persons with low education, and persons below age 40. Note that this 

paper is the first to examine differences across subgroups of the population. I find little 

evidence that income inequality increases violent crime, but there is a significant and 

positive impact on the probability of being sentenced to prison and on committing drug 

related crimes. 

 It is worth mentioning that the analysis distinguishes between different income 

sources. Disposable income is arguably closely related to the economic model of crime 

since it reflects the amount of money that people receive in their “pocket”. However, I 

find that inequality in gross labor earnings is more strongly related to criminal behavior 

than inequality in disposable income. One explanation could be that earnings are more 

closely associated with social status. This result indicates that redistributive policy may 

not be an efficient tool to decrease crime caused by inequality.  

  For comparison purposes, I also present results of the effect of inequality on crime 

at the aggregate level. In line with earlier Swedish studies there are no significant effects 

of the Gini coefficient on crime.  

The paper unfolds as follows. Section 2 gives the conceptual framework. Sections 3 

and 4 discuss the data and the research design. Section 5 presents the results and Section 

6 concludes. 
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2. CONCEPTUAL FRAMEWORK 

2.1 THEORY  

Following the seminal work of Becker (1968) and extensions by Ehrlich (1973), Chiu and 

Madden (1998), Bourguignon (2001) and others, the decision to participate in crime can 

be formulated as a function of legal income �, the probability of getting caught �, the 

severity of punishment �, a fixed cost of committing crime �, and the monetary payoff to 

crime �: 

 

(1) ���	
 � ��, �, �, �, �� 

 

where criminal participation depends negatively on	�,	�, �	and � and positively on �. 

The expected net value of committing crime can be seen as a probability weighted 

average of the inputs in the crime production function and an individual engages in crime 

if this value is positive. 

To illustrate these ideas, consider Figure 1 which shows the income distribution of 

Society A, B and C. In this very simplified example, Society A and C have identical 

income distributions, which are wider compared to Society B. Assume now that the 

probability of getting caught, the severity of punishment and the fixed cost of crime are 

the same in all societies. Also suppose that individual � has the same legal income	�� in 

all societies, and perfectly knows the shape of the distribution as well as his own position 

in the distribution. The crosshatched area in the figures represents the incomes of the 	� 

individuals with a higher income than individual	�. This area is largest in Society A.  

Economic theory stipulates that the incentives to commit crime depend on the 

expected net returns to crime. Since we have assumed that �, �, �	 and � are the same in 

all three societies, any differences in the expected net returns will solely be due to 	�. Let 
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us add the assumption that people only consider individuals with higher relative incomes 

as potential victims and that � increases with the amount of resources that these 

individuals hold (c.f. Chiu and Madden 1998). Individual i then has the strongest 

incentives to commit crime in Society A because the amount of resources among the 

potential victims is biggest there.  

The economic framework only considers financially motivated types of crimes such 

as property crime.3 The sociological strain theory provides a more plausible description 

of the relation between income inequality and non-acquisitive types of crimes, such as 

violent crime (Merton, 1938). In this framework individuals are assumed to compare 

themselves to people that are more advantaged. Being relatively more disadvantaged is 

believed to raise frustration and anger which in turn may trigger crime. Consequently, an 

individual’s probability of committing crime increases as the economic gap between the 

more affluent and the individual widens. Consider again Figure 1. The strain theory 

predicts that individual �	 will be most frustrated and therefore most likely to commit 

crime in Society A.  

The stylized reasoning above suggests that an empirical analysis would benefit 

from using an individual measure of income inequality that not only considers the income 

dispersion but also each individual’s position in the income distribution. Such an analysis 

is however only possible with individual level data.  

 

2.2 THE AGGREGATION PROBLEM 

An additional reason for the need of using individual level data to study the link between 

income inequality and crime is that income inequality may be spuriously correlated with 

aggregate measures of crime if illegal behavior is a nonlinear function of own income. 

                                                 
3 One cannot fully separate the economic theory from violent crime, since committing economic beneficial 
types of crime may under some conditions involve violent crime.  
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This issue has to the best of my knowledge not been discussed in the previous literature 

but has received increased attention in the literature on income inequality and health (see 

e.g. Gravelle, 1998, Miller, 2001).  

The idea is that a mechanical relationship may arise because income inequality is 

derived from individual income. Depending on the functional form, this association can 

be either positive or negative. Figure 2 illustrates one version of the aggregation problem 

where the relation between individual income and crime is assumed to be negative and 

convex. As income increases, the probability of engaging in crime decreases, but at a 

declining rate. Suppose that an individual’s probability of committing crime depends only 

on his income level and not on income inequality. Now compare the two societies, A and 

B, where the average income,	��, is the same but the income distributions are different. 

Assume for simplicity that half of the population has low income (Alow, Blow) and that the 

other half has high income (Ahigh, Bhigh). Poor people in Society A have ∆y lower income 

than poor people in Society B. This increases population A’s crime rate by C1A-C1B. On 

the other hand, rich people in Society A have	∆� higher income than rich people in 

Society B. This however only reduces the risk of crime by C2A-C2B in Society A. The total 

crime rate (the average of Alow and Ahigh versus Blow and Bhigh) is therefore higher in 

Society A compared to B. This stems entirely from the fact that crime is a convex 

function of individual income. In other words, when using aggregate data, we might 

wrongly interpret the relationship as income inequality having a direct effect on crime. 

Note that the aggregation problem does not arise when crime is a linear function of 

income. Figure 3 depicts this case. Society A and B have different distributions but 

identical crime rates. 

The micro-relationship between income and crime may also generate a negative 

correlation between inequality and crime at the aggregate level. This will occur if the 
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relationship between individual income and crime is negative and concave. Figure 4 

illustrates a slightly different and perhaps more realistic case, were the curve is concave 

for low income levels and convex for high income levels. It means that the risk of crime 

diminishes at an increasing rate at low income levels and at a decreasing rate at high 

income levels. In my data, the relationship between individual income and crime takes 

this shape, see Figure 5. The artificial correlation can in this case be either negative or 

positive depending on the income levels of the individuals. Figure 4 demonstrates the 

former case. The distribution of income is again larger in Society A than in B, but this 

time the crime rate is also lower implying a negative correlation between inequality and 

crime at the aggregate level. In this case, the aggregation problem will reduce any 

possible (positive) causal effect of income inequality on crime.  

 Note that in all of the above-mentioned examples, the relation between income and 

crime is negative and the income distributions are identical. Nevertheless, we can see that 

the way income inequality affects crime at the aggregate level differs across the 

examples. Thus, without information on the shape of the relationship between income 

and crime it is impossible to know how the aggregation problem affects the link between 

inequality and aggregated crime rates. By using individual data on both income and 

crime, as in the present study, it is however possible to avoid this problem.  

 

3. DATA 

The micro data used in this study come from several longitudinal administrative registers 

maintained by Statistics Sweden (SCB). It provides information on the entire Swedish 

population aged 16−65 each year from 1990 to 2007. The registers include information 

on a wide range of labor market, educational and demographic characteristics, as well as 

geographic identifiers. These data have been linked to the Swedish conviction register 
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kept by the National Council for Crime Prevention (BRÅ). It contains complete 

information on all convictions in Swedish district courts from 1985 to 2007. All crimes 

within the same conviction, if several, are included in the data. Less severe crimes are 

handled by the district attorney but are still in the data. The data contain information on 

type of offence as well as the sanction ruled by the court. There is further information on 

both conviction and offence date.4  

The main analysis is based on a panel consisting of a 10 percent random sample of 

males aged 25 to 65 observed at least once between 1990 and 1999 (289,833 

individuals).5 Since people do not need to be convicted the same year as they commit the 

crime I increase the number of crimes in my sample by ending the observation period at 

least eight years before the last observed conviction. The reason for only studying males 

is that men account for a disproportionate large share of crimes committed. The lower age 

restriction ensures that most individuals have completed their education and moved from 

their parents which otherwise would complicate the analysis. Of course, this restriction 

implies that many potential criminals are excluded from the sample. Still, almost 60 

percent of all convicted individuals are aged between 25−65 at the time of offence (see 

Table A1). 

The main crime categories used in this study are: (i) any crime, (ii) violent crime, 

and (iii) property crime. Violent crime is closely linked to sociological theory while 

economic theory primarily concerns property crime. I also study drug offences and drunk 

driving since these are common types of crimes in Sweden. Table A.1 describes how the 

crime categories have been constructed.  

                                                 
4 The exact date of crime is known for about 70 percent of all offences. The court makes an educated guess 
about the date of offence when the date of crime is unknown (for instance in cases when a house break-in is 
not immediately detected). This obviously generates some measurement error. However, since I analyze 
annual data this type of measurement error is most likely small. 
5 The reason for not analyzing the entire population is that the regressions then becomes too computational 
demanding.  
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I mainly use disposable income (measured in 1990 year’s prices) to compute 

relative income differences, i.e. the net income from work and capital combined with net 

social benefits and transfers. Disposable income is arguably the income concept most 

strongly linked to the underlying theory as it directly reflects the amount of money that 

individuals receive in their “pocket”. In one part of the analysis I also use gross earnings.  

Inequality is measured at the municipal level. In doing so, I implicitly assume that 

people compare themselves with individuals living in the same municipality. There are 

290 municipalities in Sweden and the average municipality in my sample hosts about 

36,000 individuals. In the analysis, I also consider smaller (parishes) and larger (counties) 

geographic units.  

Relative income differences are measured by the Yitzhaki index. This index was 

originally developed to mathematically formulate relative deprivation in income 

(Yitzhaki, 1979).6 It has frequently been used in the literature studying the link between 

inequality and health (see e.g. Eibner and Evans, 2005). The Yitzhaki index can be 

written as: 

 

(2) ��������	���
 � �
!

"
	∑ �$ % ���$ 	∀	�$ ' �� 

 

where �� is the income of individual i, �$ is the income of those earning more than i and 

N is the total population size. Thus, a given index value reflects the sum of the income 

differences between i and the j individuals with higher incomes than i. The sum is divided 

by the number of people in the society to make the measure invariant to population size. 

A high value implies that the individual’s relative income is low and therefore that the 

relative income differences are large. Put differently, the index accounts for an 

                                                 
6 The concept relative deprivation was formulated by Runciman (1966) as ‘‘the extent of the difference 
between the desired situation and that of the person desiring it’’.   
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individual’s relative position in the income distribution of a given reference group 

expressed as a measure of the dispersion of incomes of those earning more. The Yitzhaki 

index is closely connected to the theoretical framework presented in Section 2.1 (see also 

Figure 1).7  

Tables A3 and A4 display descriptive statistics for selected variables. We can see 

that about 2 percent of all individuals in my sample are convicted for some type of crime 

each year. The corresponding numbers for violent crime, property crime, drug crime and 

drunk driving are .3, .5, .2 and .4 percent. Note also that there is a great deal of variation 

in inequality both within and between individuals.8 Table A5 shows descriptive statistics 

for selected individual characteristics. These are presented for the entire sample and by 

criminal status. Criminal status refers to whether individuals committed crime in all, 

some or none of the years that they are in the data. As expected, the characteristics differ 

substantially depending on the criminal status. Most people do not commit crime and 

those who do are in general younger, less educated, and have a criminal past.  

One advantage of using individual level conviction data is that one can analyze the 

potential effect of inequality on criminal behavior and avoid the aggregation problem. 

This has not been possible in previous studies which have all relied on aggregated police 

report data. While self-reported crime data would also circumvent these problems, such 

data are typically based on only a few observations and do not objectively measure crime. 

Still, conviction data also have its flaws. One concern is that crime status is only recorded 

for individuals that have been convicted. In the next section, I discuss the implications of 

this issue in more detail and explain how my empirical approach handles the potential 

problem. 

                                                 
7 As alternative measures of inequality I also study the percentile ranking and Gini coefficient. The Gini 
coefficient is closely related to the Yitzhaki index as it can be shown that the average Yitzhaki index in a 
society is equal to some constant k multiplied by the Gini coefficient (Yitzhaki, 1979). 
8 Since the data is unbalanced the between and the within variation do not sum up to the overall variation.   
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4. EMPIRICAL DESIGN 

In the absence of a controlled experiment in which relative income differences are 

randomly assigned across individuals, it is not possible to rule out that any observed 

relationship between relative income differences and crime is driven by omitted variables 

or reverse causality. In this section, I describe how the individual level panel data allow 

me to adopt an empirical strategy that alleviates many of these concerns. The baseline 

model can be written as follows: 

 

(3) ���	
�() 	� 	* + ,!����() + ���-.	
� + /�/
� 	+ 0� + 0( + 0) + 1	�()			  

 

where ���	
�()	 is a dichotomous variable, which takes the value one if individual i in 

municipality c committed crime in year t and zero otherwise. ����() is the Yitzhaki 

index. ���-.	
� is a function of disposable income and /�/
�	is a function of age. 0� 

represents a set of individual fixed effects. 0( and 0) are municipality and year fixed 

effects. The year fixed effects control for national trends, such as the business cycle. The 

municipality fixed effects eliminate all variation in crime caused by factors varying 

across locations that are constant over time. For instance, 0( captures industry structure 

and permanent characteristics of the local justice system. 

By including individual fixed effects the empirical model relates changes in relative 

income differences to changes in criminal behavior. The individual fixed effects absorb 

all permanent individual-specific characteristics that may affect both the likelihood of 

committing crime and an individual’s relative income. An individual’s aversion towards 

risky behavior is for instance likely to affect both variables. Individuals with high 

discount rates may also be more prone to commit crime and to take up low-paid work. 

Other potential confounders this specification accounts for are ability, family background 
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and/or, to the extent it is a permanent trait, Attention Deficit Hyperactivity Disorder 

(ADHD).  

The coefficient of interest is		,!, which provides the effect of relative income 

differences on the probability of committing a crime. The regressions control for own 

income. ,! is therefore identified by changes in relative income differences caused either 

by changes in the incomes of other people in the municipality or by changes following a 

move to another municipality.9 The coefficient captures both permanent and transitory 

changes in relative income. Theory does not tell whether it is inequality in permanent 

and/or transitory income that matters and it is beyond the scope of this paper to separate 

between these two since that would require strong assumptions.10 

The model rests on the identifying assumption that relative income differences are 

uncorrelated with the error term in the past, present and future. This assumption is 

violated if unobserved individual characteristics that are systematically correlated with 

relative income differences vary over time. However, relative income differences depend 

not only on own effort, but also on everyone else’s effort. Hence, an individual cannot 

fully decide his place in the distribution by changing his behavior. It is also important to 

note that the model controls for individual disposable income. This implies that any 

variation in relative income differences caused by changes in own income are explicitly 

controlled for in the regressions. The model then presumably accounts for the most 

important confounding factor. Income further provides a good proxy for potential omitted 

factors that vary over time. Still, time-varying chocks is probably less of a concern when 

studying older people since the vast majority of individuals fall into the criminal path 

                                                 
9 I estimate equation (3) with a linear probability model since I am interested in the entire population of 
men aged 25–65. A logit model only would identify the effect for those who change their criminal status 
during the period of observation. Table A5 reveals that this group differs from the entire population of 
interest.  
10 Dahlberg and Gustavsson (2008) for instance assume that permanent income inequality follows a random 
walk specification. Their model is sensitive to relaxations of this assumption.  
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early in life and the individual fixed effects absorb any preexisting “pushes” into criminal 

activity. Remaining potential confounders would then be unobserved factors at the 

municipal level that are not absorbed by the regional fixed effects. In the robustness 

checks I include municipality×year fixed effects and show that such factors are not likely 

to drive the results.  

One potential problem with the individual level conviction data is that crime status 

only is recorded for individuals that have been convicted. The concern is that individuals 

with low relative incomes may more often get convicted conditional on actually having 

committed a crime which then generates a spurious relationship between inequality and 

crime. Note however that this type of selection is only a problem if it is not picked up by 

any of the controls in the empirical model. Since my regressions accounts for permanent 

differences in unobserved individual and municipality characteristics as well as 

individual income the potential problem is arguably not severe.  

 

5. RESULTS 

This section presents the results from my empirical analysis. Throughout, estimates are 

reported for any crime, violent crime and property crime. In Section 5.1, I show the main 

results and compare the findings of pooled OLS with individual fixed effects estimates. 

Section 5.2 provides results from robustness checks and 5.3 explores potential 

heterogeneous effects across subgroups. Additional results are given in Section 5.4.  

 

5.1 MAIN RESULTS 

Table 1 reports my main results of the effect of relative income differences on crime. 

Each coefficient represents an estimate from a separate regression. The standard errors 
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are clustered at the individual level to account for serial correlation and 

heteroscedasticity. 

Panel A starts by showing the pooled OLS results. The OLS regressions control for 

cubics in age and income as well as dummies for educational level (five levels), missing 

values in education, foreign-born, year and municipality fixed effects. For all types of 

crime definitions, the coefficients are strongly significant and large in magnitude.  

As discussed in the previous section, it is likely that unobserved individual 

characteristics such as ability, family background and risk aversion bias the OLS 

estimator upwards. An individual fixed effects model is therefore presumably 

appropriate. But it is worth noting that individuals who only are in the sample one year do 

not contribute to identifying ,! in an individual fixed effect model. In my sample 13,241 

out of 289,833 individuals belong to this category. Panel B shows the pooled OLS results 

from regressions which excludes this category. The point estimates are very similar to 

those in Panel A suggesting that results from individual fixed effects estimations more 

easily can be extrapolated to the entire population of interest. Having said this, we 

continue to Panel C that shows the results from estimating equation (3) where all 

permanent individual characteristics are accounted for. The estimates are reduced by 

between 80 and 95 percent compared with the OLS coefficients. A one standard deviation 

increase in relative income differences is associated with an increased risk of committing 

crime by 2.4 percent.11 The estimate is statistically significant at the 1 percent level and 

implies an increase in the number of people committing crime by 57 from a baseline of 

2,300 per 100,000 individuals (.038×.015×100,000). The corresponding effect on violent 

crime is 1.6 percent (or 6 people) and not statistically significant. However, the point 

                                                 
11 This is the point estimate multiplied with the within individual standard deviation divided by outcome 
mean. Henceforth a one standard deviation increase in inequality refers to the within variation in the data 
(cf. Tables A.3 and A.4). Percentage effects and significant levels in the tables are calculated based on non-
rounded values.  
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estimate in Column (3) suggests that relative income differences have a highly 

statistically significant effect on property crime. The coefficient of .029 translates into 

about a 9 percent higher risk of property crime for a one standard deviation increase in 

relative income differences. This is equivalent to an increase in the number of convicted 

persons by about 44 per 100,000 individuals.  

Two things are worth mentioning about the results. First, the huge drop in the 

magnitude of the point estimates when controlling for individual fixed effects clearly 

highlights the importance of accounting for persistent individual unobservables. Second, 

consistent with economic theory, the size of the estimates is substantially larger for 

property crime.  

Although the point estimates in Panel C are smaller than in Panel A they still 

indicate that relative income differences affect crime. To get a better sense of whether 

this effect is large it is convenient to relate the estimates to other factors that have been 

shown to be important in explaining criminal behavior. It is well known that individuals 

with low socioeconomic status are more likely to engage in crime (see e.g. Lochner and 

Moretti, 2004). In my sample, 700 out of 100,000 individuals with 9 year compulsory 

schooling as their highest education are convicted for property crime each year (see 

outcome mean in Table 3). For individuals with university education this number is only 

100. The effect of a one standard deviation increase in relative income differences on 

property crime thus constitute only about 1/13 (44/600) of the educational gap in crime. 

The magnitude of the effect of relative income differences on property crime therefore 

seems to be fairly modest.  
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5.2 ROBUSTNESS CHECKS  

Table 2 presents results from robustness checks. The baseline results are shown in Panel 

A. In this specification the standard errors allow for serial correlation at the individual 

level. It is reasonable to think that serial correlation matters most at the individual level 

and failure to account for this would understate the standard errors. However, since 

relative income differences also vary over time at the municipality level (for individuals 

who stay), the standard errors in Panel B instead allow for serial correlation at the 

municipal level. As shown, the standard errors are virtually identical to those in Panel A 

and therefore do not change the interpretation of my results.  

In order for the individual fixed effects estimator to be consistent, the Yitzhaki 

index must be uncorrelated with the error term in equation (4). One concern is that 

changes in municipality characteristics may be related to both inequality and crime. To 

examine whether this is a problem, Panel C includes municipality-by-year fixed effects in 

the regressions. This approach relaxes the baseline specification by allowing for 

municipality-specific trends. The model therefore controls for all changes in municipality 

properties, such as police resources, that may be correlated with both inequality and 

crime. The strategy also accounts for serial correlation at both the individual (standard 

errors clustered at the individual level) and the municipal level (municipality-by-year 

fixed effects). This approach is computational burdensome as it amounts to estimating 

thousands of fixed effects. Note also that as the municipality-by-year fixed effects absorb 

much of the variation in data it is comforting to find that the estimates are more or less 

the same.  

Although my research design exploits variation in an individual’s relative income 

differences stemming from the income of other individuals, I cannot fully exclude the 

possibility of reverse causality. In the following exercise I therefore examine the effect of 
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inequality on the probability of committing crime in the last quarter of the year. As crime 

committed in the end of the year cannot affect an individual’s relative income earlier the 

same year, this approach provides a test of reverse causality. It is however important to 

bear in mind that the precision becomes poor since the mean of the outcome gets smaller. 

Still the results given in Panel D show that the effect of a one standard deviation increase 

in Yitzhaki on the probability of committing property crime is similar to that in the 

baseline regression.  

Another factor that may bias the results is time-varying individual unobservables. 

The baseline model controls for all permanent individual characteristics. The key 

identifying assumption is that important unobserved individual characteristics do not 

change over time. To test this assumption, Panel E excludes individual (disposable) 

income from the regressions. Individual income is presumably the most important time-

varying factor to control for since it directly governs self-selection into inequality. It is 

therefore reassuring that the point estimates are not significantly different from the 

baseline regressions. This result suggests that it is unlikely that other (less important) 

time-varying individual factors drive the results. 12  

Although I restrict the sample to individuals aged 25 years and older, some 

individuals may still be enrolled in higher education. Individuals who invest in education 

will temporarily have low relative incomes but since education increases expected future 

incomes, a passing low relative income need not affect the probability of committing 

crime. I therefore excluded individuals below age 30 from the sample. As can be seen in 

Panel F, the results do not change much.  

 

 

                                                 
12 A recent paper by Cobb-Clarke and Shurer (2011) shows that unobserved individual characteristics are 
stable over shorter time periods. 
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5.3 SUBGROUP ANALYSIS 

Table 3 shows results for different subgroups of the population. Again, Panel A presents 

the baseline estimates for the full sample. I start by dividing the sample by age to analyze 

if younger people are driving the results. Youths account for a disproportionate share of 

crimes committed and are also more likely to be exposed to high levels of income 

inequality (see e.g. Freeman, 1996). The first row of Panel B shows the results for 

individuals below 40 and the second row those for individuals 40 years or older. For both 

groups there is a statistically significant effect of relative income differences on property 

crime. The effect is however larger for the younger group. A one standard deviation 

increase in relative income differences increases the likelihood of committing property 

crime by about 11 percent for individuals under 40. The corresponding number is about 6 

percent for individuals who are 40 or older. Interestingly, the effect of violent crime is 

negligible and statistically insignificant also for the young “high risk” group.  

I also stratify the sample by educational attainment: compulsory schooling, upper 

secondary school and university. It is well-established that individuals with fewer years 

of schooling are at higher risk of criminal involvement (see e.g. Lochner and Moretti, 

2004). The relationship between inequality and crime may therefore be stronger for 

individuals with low education if they are less able to cope with exposure to low relative 

incomes. The first row of Panel C shows the results for individuals with at most 

compulsory education. The coefficients of .097 and .062 for any crime and property 

crime are strongly significant. These parameters imply that a one standard deviation 

increase in the Yitzhaki index increases the probability of committing any crime by 4.3 

percent and the likelihood of committing property crime by 11.8 percent.  

The next row of Panel C gives the results for individuals with upper secondary 

education. Also for this group there is a significant effect on property crime, and relative 
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to sample mean, the magnitude of the effect is about the same as for individuals with 

compulsory schooling. The last row of Panel C shows the results for individuals with 

university education. If we look across this row we can see the point estimates are 

relatively low and not statistically significant. These findings confirm that less educated 

individuals are more sensitive to their relative income position.  

Panel D compares the working and the non-working populations. Since the non-

working population has more time to commit crime one might expect stronger effects for 

this group.13 Grönqvist (2011) and Rege et al. (2009) show that the effect of 

unemployment on crime partly can be explained by this mechanism. While the point 

estimate for property crime is larger among non-employed than employed; .031 

compared to .010, the impact is lower for this group when related to the sample mean. In 

addition, the point estimate for violent crime is weakly significant for the employed 

population. The findings do not support the hypothesis that employment incapacitates 

individuals and thereby prevent them from committing crime. One potential explanation 

for the strong effect in the working population may be that this group have a more clear 

reference group (their colleagues) and therefore respond stronger to changes in relative 

income differences.  

The last panel compares individuals with a criminal record and no criminal past. 

Criminal background is defined as having been convicted for a crime committed in the 

past 5 years. Contrasting the point estimates of the two groups suggest that the effect of 

relative income differences on property crime is solely driven by past offenders. The 

estimate of .268 suggests a 11.3 percent increase in the risk of property crime. The effect 

on violent crime is further close to 5 percent and statistically significant for this group. 

For individuals with no criminal background, the point estimates of property and violent 

                                                 
13 In the data there is only information on whether individuals work or not. I do not know if individuals are 
unemployed, long-term sick or out of labor force if they are registered as not working.  
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crime are small and imprecisely estimated but the effect on any crime is still statistically 

significant. This may be due to increases in other crime categories. In the next section I 

analyze alternative crime outcomes.  

 

5.4 ADDITIONAL RESULTS 

5.4.1 Other crime outcomes  

So far, the analysis has focused on property and violent crimes. In this section I consider 

drug related crimes and drunk driving as these are common types of crimes in Sweden. 

To investigate more serious crimes I also examine offences that have resulted in prison 

sentences. Table 4 shows the results. The coefficient .016 in Column (1) implies that a 

one standard deviation increase in relative income differences raises the probability of 

committing drug related crimes by almost 12 percent. The point estimate of drunk driving 

is not significant and close to zero. There is however a significant effect on the 

probability of being sentenced to prison. A one standard deviation increase in the 

Yitzhaki index increases the likelihood of prison by about 9 percent. The results thus 

suggest that inequality also matters for other crime outcomes than those traditionally 

analyzed.  

 

5.4.2 Other reference groups  

It is not clear from theory at what geographic level inequality operates on. It is for 

instance possible that large geographic units do not perfectly reflect an individual’s true 

comparison group or the pool of group of potential victims. On the other hand, most 

individuals cross the boundaries of smaller geographic units on a daily basis and a higher 

level might therefore better proxy an individual’s true expected returns to crime. Note 

also that if the reference group is small, people more likely know the neighbors which 
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may prevent them from committing crime (c.f. Glaeser and Sacerdote 1999). 

Nevertheless, neighborhood inequality may still provoke people to commit crime outside 

their neighborhood, at least if people commit crime to attain a certain material level.  

To test if the choice of geographic unit is important, I regressed income inequality 

on crime for three different geographic units: parish, municipal, and county level. In my 

sample these units host on average about 4,000, 36,000 respective 200,000 individuals.14 

Table 5 shows that this exercise results in very similar point estimates. There is a 

significant effect of inequality on both any crime and property crime for all geographic 

units and the magnitude of the estimates is about the same. Interestingly, the results 

suggest that the choice between parish, municipality and county unit is not important for 

the results. These findings are consistent with a story that there might be mechanisms 

operating at different geographic levels.  

 

5.4.3 Alternative specifications  

This section explores alternative specifications. I start by using numbers of crimes as an 

outcome instead of a dichotomous variable. The obvious advantage of analyzing crime at 

the intensive margin is that it fully explores the information in the data. Starting with 

Column (1) of Panel B in Table 6, the highly significant coefficient of .188 suggests that 

a one standard deviation increase in relative income differences increases the number of 

crimes by about 7 percent. The effect is almost three times as large as in the main 

specification (see Panel A). We can see that the increase partly seems to be driven by 

property crime which increases by about 15 percent (9 percent in the main specification). 

This corresponds to an increase in the number of property crimes by 101 from a baseline 

of 700 per 100,000 individuals. The results imply that relative income differences not 

                                                 
14 There are 2,512 parishes, 290 municipalities and 21 counties in Sweden.  
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only affect the probability of engaging in property crime but also increase the number of 

property crimes committed. As in the main specification, the point estimate for violent 

crime is relatively small and not significant.  

Disposable income is closely related to the economic model of crime as it reflects 

the net amount of money that an individual receives. Still, it is possible that people care 

about prestige and social status and therefore value earned income more than transferred 

welfare. In Panel D of Table 6 relative income differences as well as individual income 

are instead measured by gross labor earnings.15 It is interesting to note that the point 

estimates are larger and more precisely estimated compared to the baseline results. A one 

standard deviation increase in relative income differences now raises the probability of 

committing property crime by 19.6 percent (9.1 percent in the baseline). The 

corresponding number for violent crime is 7.7 percent (1.6 percent in the baseline) and 

statistically significant. The results suggest that individuals care more about inequality in 

earnings than in disposable incomes. To get a sense of the magnitude of the effect of 

earnings inequality on crime I again compare the estimates with the educational crime 

gap between individuals with compulsory and university education. The estimates of 

earnings inequality imply an increase in the number of people committing crime by about 

57 (property) and 18 (violent) per 100,000 individuals. These numbers correspond to 

about 9.5 (57/600) and 3 (18/600) percent of the educational crime gap (compare with 

baseline estimates: 7.3 and 1 percent). 

In the last panel of Table 6 I estimate the effect of an individual’s percentile 

ranking in the (disposable) income distribution on the probability of committing crime.16 

In contrast to the Yitzhaki index this measure only accounts for an individual’s relative 

position ignoring distances in incomes between individuals. The findings indicate that 

                                                 
15 The within variation of the Yitzhaki earnings index is .024.  
16 The within variation of the percentile ranking variable is .013.  
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differences in income rank matters less than differences in income levels. A one standard 

deviation decrease in the percentile ranking position increases the probability of 

committing property crime by 4.7 percent (9.1 percent in baseline).  

So far, the analysis has focused on individual level income inequality. Recall that 

past studies used aggregated measures of inequality and crime. For sake of comparison, 

Table 7 therefore shows results from regressions of the Gini coefficient on crime. In 

Panel A the data used have been collapsed into municipality-by-year cells. The 

regressions control for average municipality income, year and municipality fixed effects 

and the dependent variable is the share of convicted persons. In line with earlier Swedish 

studies, I find no significant effect of the Gini coefficient on crime at the aggregate level 

(cf. Nilsson 2004; Dahlberg and Gustavsson 2008). In Panel B the relationship between 

the Gini coefficient and crime is instead estimated at the individual level.17 The 

regressions control for cubic in age and income as well as individual, municipality and 

year fixed effects. Also at the individual level, the point estimates are close to zero and 

not significant.18 A possible explanation for why the Gini coefficient does not enter 

significant is that it averages over all individuals in the income distribution and therefore 

could mask effects driven by those in the lower part of the distribution.  

The fact that the results are similar at the aggregate and the micro level indicates 

that the aggregation problem may not be much of a concern in this particular context. 

Still, it may matter in other settings.  

 

                                                 
17 The within variation is approximately .027.  
18 Standard errors are robust to serial correlation and heteroscedasticity at the individual level. However, 
clustering at the municipal level does not change the results.  
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6. CONCLUDING REMARKS  

Social scientists have for a long time been interested in knowing whether income 

inequality, via relative income differences, affects criminal behavior as predicted both by 

economic and sociological theories. A large body of studies has indeed shown that 

greater income inequality is associated with higher crime rates but the reasons for this 

relationship have remained unclear. Inequality and crime may be correlated at the 

regional level because of the “aggregation problem”. It is also conceivable that past 

studies confound the importance of poverty with that of relative income. Finally, the 

relationship may be explained by various unobserved factors.  

 The innovation of this paper is to identify the effect of relative income differences 

on criminal behavior. To address this question I use rich individual level data from 

various Swedish registers.  

I find evidence that relative income differences positively affect the probability of 

committing property crime. The effect is small and mainly driven by younger individuals, 

persons with low education, and past offenders. There is little evidence that income 

inequality increases violent crime as has been hypothesized in sociological theory. 

Neither do I find evidence that the geographic unit of analysis is important. There is 

however an effect of income inequality on both the probability of getting sentenced to 

prison and of committing drug related crimes. The results thus suggest that inequality 

also is important for other types of crimes than those traditionally analyzed.  

My findings indicate that gross labor earnings inequality is more strongly related to 

criminal behavior than inequality in disposable income. One potential explanation for this 

pattern could be that earnings are more closely related to social status and prestige. It is 

also possible that labor earnings are easier to observe and therefore better signals an 

individual’s position in the income distribution.  
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Overall, the results suggest that relative income differences positively affect 

criminal behavior. A set of robustness checks are performed and the estimates appear not 

to be driven by reverse causality or omitted variable bias. However, the fact that the 

effect is small suggests that policies aiming at decreasing relative income differences 

would do little in reducing crime.  

It is important to keep in mind that Sweden is considered as a country with a 

relatively low level of income inequality, and the results may therefore not be extended to 

other countries. In such a case, the results could still provide a lower boundary of the 

effect of relative income differences on crime.  

Although it is beyond the scope of this study it would certainly be interesting to 

investigate the link between inequality and the probability of starting a criminal career 

since my results suggest that the effect is mainly driven by past offenders. Future studies 

should also analyze how long term exposure to inequality affects criminal behavior. 
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Table A.1 Share of people convicted for committing crime in 1990 by age 
 Aged 16–24 Aged 25–65 
   
Share of convicted people (109,962) 36.3% 57.7% 
 
Share of those getting convicted that are 
sentenced to prison  

 
8.9% 

 
17.8% 

   
Notes: 109,962 individuals in the conviction administrative register have committed a crime in 1990. 
The first column of row 1 shows the share of criminals in age-group 16–24 and the second column 
shows the shows the share of criminals in age-group 25–65. Row 2 gives the share of convicted 
individuals in each age-group who are sentenced to prison.    
  



32 
 

Table A.2. Definitions of crime categories  
Crime type Explanation   Legal text  

Any crime  Any recorded 
conviction in a 
criminal trial 
regardless of type of 
crime. 
 

 

Violent crime The full spectrum of 
assaults from pushing 
and shoving that result 
in no physical harm to 
murder.  
  

BRB Chapter 3; BRB 
Chapter 4; BRB 
Chapter 17 paragraphs 
1,2,4,5,10  

Property crime The full spectrum of 
property crimes from 
shop-lifting to 
burglary. Robbery is 
also included. 
  

BRB Chapter 8  

Drug related crime 
 
 
Drunk driving 
 
 
 
Prison 

Dealing and possession 
of illicit drugs.      
 
Driving vehicle under 
the influence of 
alcohol.  
 
Sentenced to prison in 
criminal trial for any 
type of crime. 

SFS 1968:64 

 

SFS 1951:649 

Notes: BRB=Brottsbalk (Criminal Code). SFS=Svensk författningssamling (Swedish Statute Book).  
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Table A.3 Summary statistics for selected crime and inequality variables  

 

Variable Mean Overall 
std. dev. 

Within  
std.dev. 

Between 
std.dev. 

     
Crime characteristics     
Any crime .023 .150   
Violent crime .004 .062   
Property crime .005 .068   
Drugs .002 .045   
Drunk driving 
 

.004 .062   

Inequality characteristics      
Yitzhaki /106 .033 .029 .015 .027 
Gini-coefficient .229 .043 .022 .035 
Notes: The sample consists of men aged 25 to 65 observed from 1990 to 1999 (2,328,650 
observations). For the Yitzhaki index the within std. dev. refers to the deviation from the 
individual average and for the Gini coefficient it refers to the deviation from the municipality 
average. The between std. dev. refers to the variation in average Yitzhaki index between 
individuals and to the variation in average Gini coefficient between municipalities. All numbers 
are rounded to three decimals. 
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Table A.4 Descriptive statistics of the Yitzhaki index by subgroup 
 
Yitzhaki index/106 

Mean Overall 
std. dev. 

Between 
std.dev. 

Within 
std.dev. 

Age      
Less than 40  .037 .030 .029 .015 
40 or older .030 .028 .026 .013 
Education 
Compulsory school 

 
.036 

 
.027 

 
.025 

 
.013 

Upper secondary school  .032 .027 .025 .014 
University  .028 .030 .030 .016 
Employment      
Non-employed .056 .036 .034 .016 
Employed 
Criminal background 
(within 5 years) 
Criminal past  
No criminal past  

.026 
 
 

.047 

.032 

.023 
 
 

.033 

.028 

.022 
 
 

.030 

.027 

.012 
 
 

.016 

.014 
Notes: The sample consists of men aged 25 to 65 observed from 1990 to 1999 (2,328,650 observations). 
The within std. dev. refers to the deviation from the individual average. The between std. dev. refers to the 
variation in average Yitzhaki index between individuals. All numbers are rounded to three decimals. 
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Table A.5 Summary statistics for selected variables  
 Entire 

sample 
 

(1) 

Crime equal 
to 0 in every 

period 
(2) 

Crime equal to 
1 in every 

period 
(3)  

Crime equal to 
both 0 and 1  

 
(3)  

     

Age 
     

43.474 
(11.335) 

 

43.871 
(11.439) 

34.615 
(8.909) 

40.832 
(10.193) 

Missing information on 
education 
 

.017 
(.128) 

 

.015 
(.121) 

 

.077 
(.267) 

 

.029 
(.167) 

 
Compulsory schooling 
     

.290 
(.454) 

 

.284 
(.451) 

.505 
(.500) 

.334 
(.472) 

Upper secondary school 
 
 

.450 
(.497) 

 

.445 
(.497) 

 

.389 
(.488) 

 

.484 
(.500) 

 
University 
     

.243 
(.429) 

 

.256 
(.437) 

.029 
(.168) 

.153 
(.360) 

Non-employed 
 
 

.220 
(.414) 

 

.198 
(.399) 

 

.867 
(.339) 

 

.363 
(.481) 

 
Criminal past (up to 5 
years) 
     

.088 
(.284) 

 

.024 
(.153) 

.926 
(.261) 

.521 
(.500) 

Disposable income 
 
 

127,106 
(197,080) 

 

129,699 
(189,157) 

 

51,948 
(36,370) 

 

110,002 
(244,222) 

 
Number of observations 
 

2,328,650 
 

2,029,090 
 

2,346 
 

297,214 
 

Notes: The sample in column (1) consists of males aged 25 to 65 observed at least once in 1990 to 1999. 
Column (2) gives the descriptive statistics for those who never commit a crime during the period. Column 
(3) shows the sample statistics for those who commit a crime in each period that they are in the sample. The 
last column gives the descriptive statistics for those who at least once commit a crime and at least once do 
not commit a crime. Standard errors are given in parentheses. All numbers are rounded to three decimals. 
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Figure 1. The income distribution of society A, B and C. The vertical line marks individual i´s absolute 
income.  
 
 

 
 
Figure 2. The probability of crime as a convex function of individual income.  
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Figure 3. The probability of crime as a linear function of individual income.  
 
 
 

 
Figure 4. The probability of crime as both a concave and convex function of individual income.  
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Figure 5. The probability of crime as a function of individual income. The sample consists of men aged 25 
to 65 observed from 1990 to 1999 (2,328,650 observations).  
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Table 1. The effect of relative income differences on the probability of 
committing a given type of crime  
 Dependent variable 
 
 

Any crime  
 

(1) 

Violent 
crime  
(2) 

Property 
crime  

(3)  

 
A. Pooled OLS 
 
 
 
B. Pooled OLS (restricted 
sample) 
 

 
.530*** 
(.010) 

[33.1%] 
 

.534*** 
(.010) 

[33.4%] 

 
.110*** 
(.003) 

[42.0%] 
 

.111*** 
(.003) 

[42.4%] 

 
.186*** 
(.006) 

[58.2%] 
 

.187*** 
(.006) 

[58.6%] 
 

C. Individual FE  
 
 

.038*** 
(.010) 
[2.4%] 

.004 
(.004) 
[1.6%] 

.029*** 
(.004) 
[9.1%] 

 
Outcome mean .023 .004 .005 
Municipality FE Yes  Yes  Yes  
Year FE Yes Yes  Yes 
Notes: The dependent variable is set to one if the individual has committed a given type 
of crime and zero otherwise. Each cell presents a separate regression. Relative income 
differences are measured by the Yitzhaki index. Each coefficient and its corresponding 
standard error is scaled by 106. The sample consists of men aged 25 to 65 observed during 
the period 1990 to 1999(2,328,650 observations). Men who are only in the sample one 
period or who do not experience any change in Yitzhaki are excluded from the 
regressions in Panel B (2,315,409 observations). All regressions control for a cubic in 
both age and income. The regressions in Panels A and B also control for education 
dummies (five levels), missing values and foreign-born. The standard errors in 
parentheses are robust to serial correlation and heteroscedasticity at the individual level. 
All numbers are rounded to three decimals. Percent and significance level have been 
calculated based on non-rounded values. *** = significant at 1 %, ** = significant at 5 %, 
* = significant at 10 %.  
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Table 2. Robustness checks  
 Dependent variable 
 Any crime  

 
(1) 

Violent 
crime  
(2) 

Property 
crime  

(3)  

A. Baseline .038*** 
(.010) 
[2.4%] 

.004 
(.004) 
[1.6%] 

.029*** 
(.004) 
[9.1%] 

 
B. Std. errors clustered at 
     the municipality level  

 
.038*** 
(.012) 
[2.5%] 

 
.004 

(.004) 
[1.5%] 

 
.029*** 
(.006) 
[8.7%] 

 
C. Municipality × year  
     FE 

 
.044*** 
(.011) 
[2.7%] 

 
.004 

(.004) 
[1.4%] 

 
.035*** 
(.005) 

[11.0%] 
 
D. Estimating the effect  

of crime committed in 
quarter 4 

 
.003 

(.005) 
[0.6%] 

 
.000 

(.002) 
[0.5%] 

 
.008*** 
(.002) 
[8.0%] 

 
E. Removing control for 
     own income 
 

 
.033*** 
(.009) 
[2.1%] 

 
.003 

(.004) 
[1.3%] 

 
.028*** 
(.004) 
[8.8%] 

 
F. At least 30 years old 
 
 
 

 
.035*** 
(.010) 
[2.3%] 

 

 
.004 

(.004) 
[1.5%] 

 

 
.024*** 
(.004) 
[8.0%] 

 
Outcome mean: 
Baseline 
Quarter 4 

 
.023 
.007 

 
.004 
.001 

 
.005 
.001 

At least 30 years old .022 .003 .004 
Individual FE 
Municipality FE 

Yes  
Yes 

Yes  
Yes 

Yes  
Yes 

Year FE Yes Yes  Yes 
Notes: The dependent variable is set to one if the individual has committed a given 
type of crime and zero otherwise. Each cell presents a separate regression Relative 
income differences are measured by the Yitzhaki index. Each coefficient and its 
corresponding standard error is scaled by 106.  The sample consists of men aged 25 
to 65 observed during the period 1990 to 1999 (2,328,650 observations) except in 
panel E where individuals below 30 are excluded (2,011,116 observations). All 
regressions control for a cubic in both age and income. Standard errors in 
parentheses are robust to serial correlation and heteroscedasticity at the individual 
level (except in panel B.). All numbers are rounded to three decimals. Percent and 
significance level have been calculated based on non-rounded values. *** = 
significant at 1 %, ** = significant at 5 %, * = significant at 10 %.  
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Table 3. Effect of relative income differences on crime by subgroups  
 Dependent variable 
 Any crime  

 
(1) 

Violent 
crime  
(2) 

Property 
crime  
(3)  

A. Total sample 
     Baseline  
    (N: 571,904)  
 
Outcome mean:  

 
.038*** 
(.010) 
[2.4%] 
.023 

 
.004 

(.004) 
[1.6%] 
.004 

 
.029*** 
(.004) 
[9.1%] 
.005 

 
B. Age 
    Less than 40 
    (N: 936,174) 
  
Outcome mean:  

 
 

.057*** 
(.016) 
[2.7%] 
.033 

 

 
 

.009 
(.007) 
[2.4%] 
.006 

 

 
 

.049*** 
(.008) 

[10.6%] 
.007 

 
     40 or older 
     (N: 1,392,476) 
 
Outcome mean: 
 

.024** 
(.012) 
[1.9%] 
.017 

.002 
(.004) 
[1.2%] 
.002 

.013*** 
(.004) 
[5.9%] 
.003 

C. Education  
     Compulsory school 
     (N:675,906) 
  
Outcome mean:  

 
.097*** 
(.023) 
[4.3%] 
.029 

 

 
.004 

(.010) 
[1.1%] 
.005 

 

 
.062*** 
(.011) 

[11.8%] 
.007 

 
     Upper secondary school 
     (N:1,047,910) 
 
 Outcome mean:  

.064*** 
(.016) 
[3.6%] 
.025 

 

.010 
(.006) 
[3.4%] 
.004 

 

.037*** 
(.007) 

[11.1%] 
.005 

 
    University 
    (N:565,756) 
  
Outcome mean: 

.000 
(.014) 
[0.0%] 
.011 

.001 
(.004) 
[1.2%] 
.001 

.003 
(.003) 
[4.0%] 
.001 

 
Individual FE 
Municipality FE 
Year FE 

Yes 
Yes 
Yes 

Yes  
Yes 
Yes 

Yes 
Yes 
Yes 

Notes: The dependent variable is set to one if the individual has committed a given type of 
crime and zero otherwise. Each cell presents a separate regression. Relative income 
differences are measured by the Yitzhaki index. Each coefficient and its corresponding 
standard error is scaled by 106. The sample consists of men aged 25 to 65 observed during 
the period 1990 to 1999. All regressions control for a cubic in both age and income. 
Standard errors in parentheses are robust to serial correlation and heteroscedasticity at the 
individual level. All numbers are rounded to three decimals. Percent and significance level 
have been calculated based on non-rounded values. *** = significant at 1 %, ** = 
significant at 5 %, * = significant at 10 %.  
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Table 3. (Continued). 
 Dependent variable 
 Any crime  

 
(1) 

Violent 
crime  
(2) 

Property 
crime  

(3)  

D. Employment 
     Non-employed 
     (N:511,890) 
  
Outcome mean: 

 
-.001 
(.023) 
[0.0%] 
.052 

 

 
-.004 
(.011) 
 [-.6%] 
.011 

 

 
.031** 
(.013) 
[3.1%] 
.016 

 
(h) Employed 
     (N:1,816,760) 
  
Outcome mean: 
 

.044*** 
(.011) 
[3.3%] 
.015 

 

.006* 
(.004) 
[4.1%] 
.002 

 

.010*** 
(.003) 
[7.4%] 
.002 

 
E. Criminal background 
    Have criminal past 
    (N:205,442) 
     
Outcome mean: 

.238*** 
(.059) 
[2.9%] 
.131 

 

.085*** 
(.030) 
[4.9%] 
.028 

 

.268*** 
(.034) 

[11.3%] 
.038 

 
(j) No criminal past 
    (N:2,123,208) 
     
Outcome mean: 

.026*** 
(.008) 
[2.8%] 
.013 

-.001 
(.002) 

[-0.8%] 
.002 

-.001 
(.002) 

[-0.9%] 
.001 

Individual FE 
Municipality FE 
Year FE 

Yes 
Yes 
Yes 

Yes  
Yes 
Yes 

Yes 
Yes 
Yes 

Notes: The dependent variable is set to one if the individual has committed a given type of 
crime and zero otherwise. Each cell presents a separate regression. Relative income differences 
are measured by the Yitzhaki index. Each coefficient and its corresponding standard error is 
scaled by 106. The sample consists of men aged 25 to 65 observed during the period 1990 to 
1999 (2,328,650 observations). All regressions control for a cubic in both age and income. 
Standard errors in parentheses are robust to serial correlation and heteroscedasticity at the 
individual level. All numbers are rounded to three decimals. Percent and significance level 
have been calculated based on non-rounded values. *** = significant at 1 %, ** = significant at 
5 %, * = significant at 10 %.  
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Table 4. Other crime outcomes 
 Dependent variable 
 Drugs 

 
(1) 

Drunk 
driving 

(2) 

Prison 
 

(3)  

Yitzhaki index .016*** 
(.003) 

[11.6%] 

.005 
(.004) 
[1.6%] 

.035*** 
(.005) 

 [9.1%] 

Outcome mean: .002 .004 .005 
 
Individual FE 
Municipality FE 

Yes  
Yes 

Yes  
Yes 

Yes  
Yes 

Year FE Yes Yes  Yes 
Notes: The dependent variable is set to one if the individual has committed a given 
type of crime and zero otherwise. Each cell presents a separate regression. Relative 
income differences are measured by the Yitzhaki index. Each coefficient and its 
corresponding standard error is scaled by 106. The sample consists of men aged 25 to 
65 observed during the period 1990 to 1999 (2,328,650 observations). All regressions 
control for a cubic in both age and income. Standard errors in parentheses are robust 
to serial correlation and heteroscedasticity at the individual level. All numbers are 
rounded to three decimals. Percent and significance level have been calculated based 
on non-rounded values. *** = significant at 1 %, ** = significant at 5 %, * = 
significant at 10 %.  
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Table 5. Estimates of the effect of relative income differences on the 
probability of committing a given type of crime using different reference 
groups 
 Dependent variable 
 Any crime  

 
(1) 

Violent 
crime  
(2) 

Property 
crime  

(3)  

Reference group: 
 
A. Parish  
 

 
.039*** 
(.009) 
[2.7%] 

 
.005 

(.003) 
[1.9%] 

 
.026*** 
(.004) 
[8.9%] 

 
B. Municipality 
   

 
.038*** 
(.010) 
[2.4%] 

 
.004 

(.004) 
[1.6%] 

 
.029*** 
(.004) 
[9.1%] 

 
C. County  
     
 

 
.042*** 
(.011) 
[2.4%] 

 
.004 

(.004) 
[1.3%] 

 
.034*** 
(.005) 
[9.8%] 

 
Outcome mean .023 .004 .005 
Individual FE 
Reference group FE 
Year FE 

Yes 
Yes 
Yes 

Yes  
Yes 
Yes 

Yes 
Yes 
Yes 

Notes: The dependent variable is set to one if the individual has committed a given 
type of crime and zero otherwise. Each cell presents a separate regression. Relative 
income differences are measured by the Yitzhaki index. Each coefficient and its 
corresponding standard error is scaled by 106. The sample consists of men aged 25 to 
65 observed during the period 1990 to 1999 (2,328,650 observations). All regressions 
control for a cubic in both age and income. Standard errors in parentheses are robust 
to serial correlation and heteroscedasticity at the individual level. All numbers are 
rounded to three decimals. Percent and significance level have been calculated based 
on non-rounded values. *** = significant at 1 %, ** = significant at 5 %, * = 
significant at 10 %. 
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Table 6. Alternative specifications 
 Dependent variable 
 Any crime  

 
(1) 

Violent 
crime  
(2) 

Property 
crime  

(3)  

A. Baseline .038*** 
(.010) 
[2.4%] 

.004 
(.004) 
[1.6%] 

.029*** 
(.004) 
[9.1%] 

 
B. Intensive margin 
 
 
 
C. Relative labor 
earnings differences  
 
 
D. Percentile rank  
 
 

 
.188*** 
(.025) 
[6.6%] 

 
.085*** 
(.008) 
[8.8%] 

 
-.029*** 

(.008) 
[-1.6%] 

 

 
.011 

(.007) 
[2.9%] 

 
.012*** 
(.003) 
[7.7%] 

 
-.001 
(.003) 

[-0.4%] 
 

 
.067*** 
(.008) 

[14.9%] 
 

.038*** 
(.003) 

[19.6%] 
 

-.017*** 
(.003) 

[-4.7%] 
 

Outcome mean: 
Baseline 

 
.023 

 
.004 

 
.005 

Intensive margin .041 .005 .007 
Individual FE 
Municipality FE 

Yes  
Yes 

Yes  
Yes 

Yes  
Yes 

Year FE Yes Yes  Yes 
Notes: The dependent variable is set to one if the individual has committed a given 
type of crime and zero otherwise. Each cell presents a separate regression. Relative 
income differences are measured by the Yitzhaki index. Each coefficient and its 
corresponding standard error is scaled by 106 in Panels A to C and by 103 in Panel 
D. The sample consists of men aged 25 to 65 observed during the period 1990 to 
1999 (2,328,650 observations). All regressions control for a cubic in both age and 
income (earnings in Panel C). Standard errors in parentheses are robust to serial 
correlation and heteroscedasticity at the individual level. All numbers are rounded to 
three decimals. Percent and significance level have been calculated based on non-
rounded values. *** = significant at 1 %, ** = significant at 5 %, * = significant at 
10 %.  
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Table 7. Estimates of the effect of income inequality on crime measured 
by the Gini coefficient and by level of aggregation 
 Dependent variable 
 Any crime  

 
(1) 

Violent 
crime  
(2) 

Property crime  
 

(3)  

    

A. Aggregated model  
 
 
Outcome mean 
 

.025 
(.015) 
[2.6%] 
.020 

 

.002 
(.006) 
[1.6%] 
.003 

 

.005 
(.006) 
[3.1%] 
.003 

 
Municipality FE 
Year FE 

Yes 
Yes 

Yes  
Yes 

Yes 
Yes 

 
B. Micro model 
 
 
Outcome mean 

 
.004 

(.007) 
[0.5%] 
.023 

 
.002 

(.003) 
[1.1%] 
.004 

 
-.002 
(.003) 

[-1.4%] 
.005 

    
Individual FE 
Municipality FE 
Year FE 

Yes 
Yes 
Yes 

Yes  
Yes 
Yes 

Yes 
Yes 
Yes 

Notes: Each cell presents a separate regression. The sample consists of men aged 25 to 
65 observed during the period 1990 to 1999. In panel A, the data have been collapsed 
into municipality-by-year cells (2,872 observations). The dependent variable is the share 
of convicted persons for crimes committed in a given year. The regressions control for 
municipality mean income. Robust standard errors in parentheses control for serial 
correlation and heteroscedasticity at the municipality level. Panel B shows the results at 
the individual level (2,328,650 observations). The dependent variable is set to one if the 
individual has committed a given type of crime and zero otherwise. The regressions 
control for a cubic in income and age. Robust standard errors in parentheses control for 
serial correlation and heteroscedasticity at the individual level. All numbers are rounded 
to three decimals. Percent and significance level have been calculated based on non-
rounded values. *** = significant at 1 %, ** = significant at 5 %, * = significant at 10 
%.  
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1. INTRODUCTION 

An enormous body of research has investigated the intergenerational transmission of 

socioeconomic status (see reviews by Solon, 1999 and Black and Devereux, 2011). The 

interest is motivated by the notion that poverty may be passed on from parents to their 

children, which violates norms of equal opportunities. The question of equal opportunities is 

also central in the policy debate on immigration where concerns have been expressed that 

second generation immigrants may inherit the disadvantages faced by their parents (see e.g. 

Borjas, 1994, D’Addio, 2007). Although an increasing number of studies have documented 

the patterns of transmission among immigrants there are surprisingly few studies on 

immigrant women.  

In this paper, I describe the intergenerational transmission of education among 

immigrant mothers and their daughters using high-quality Swedish population register data. 

As in other countries, immigrant women represent one of the most socioeconomically 

deprived groups in the Swedish labor market (see e.g. Adsera and Chiswick, 2007, Wadensjö, 

1997). Immigrant women on average have fewer years of schooling as well as lower earnings  

___________________________________________________________________________ 
* I thank Anders Stenberg and Eskil Wadensjö for encouragement and support. I am grateful to Hans Grönqvist 
for many helpful discussions and comments. I have also benefitted from valuable comments and suggestions by 
Anders Björklund, Miles Corak, Markus Jäntti, Mårten Palme, Inga Persson and seminar participants at RC28 
2008 (Palo Alto), CED, ESPE 2009 (Seville), EALE 2009 (Tallinn) and SOFI. 
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and labor force participation rates compared to both immigrant men and native men and 

women. If the disadvantage is transferred from mothers to daughters it may contribute to 

sustaining pre-existing immigrant-to-native and gender gaps in the labor market.  

As already mentioned, the patterns of intergenerational transmission in earnings and 

education among immigrants have received increased attention during the past two decades. 

Borjas (1992) finds that the transmission of earnings from immigrant fathers to sons in the 

U.S. is slightly weaker than that of the overall population (cf. Björklund and Jäntti, 1997). 

Card, DiNardo and Estes (2000) analyze the earnings transmission from immigrant fathers to 

both sons and daughters in the U.S. and report weak associations. Aydemir, Chen and Corak 

(2009) also examine the transmission from fathers to sons and daughters using Canadian data. 

They find similar patterns for immigrant and native sons, but a weaker association among 

immigrant daughters. Dustmann (2005) describes the earnings transmission from fathers to 

sons in Germany and shows that the link is stronger within the immigrant population. For 

Sweden, the results are mixed. While Österberg (2000) finds similar earnings estimates for 

immigrant and native men, Hammarstedt (2008) and Hammarstedt and Palme (2006) report a 

stronger relationship between immigrant fathers and sons. For mothers and daughters, 

Österberg (2000) finds a slightly larger transmission rate among immigrants while 

Hammarstedt (2008) gets opposite results.  

Studies that instead examine the transmission of education are less contradictive as they 

all find a weaker relationship among immigrant fathers and their sons (for Canada: Aydemir, 

Chen and Corak, 2008, for Germany: Dustmann, 2005, for Sweden: Eriksson (2006), for the 

U.S.: Borjas, 1992 and Card, DiNardo and Estes 2000). Gang and Zimmerman (2000) instead 

analyze the patterns of transmission for immigrant children without separating the effects of 

sons and daughters and also find a lower transmission among immigrants compared to native 

Germans. There is however only one study that explicitly analyzes the patterns of educational 
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transmission from mothers to daughters within the immigrant population. Aydemir, Chen and 

Corak (2008) report a much lower intergenerational transmission rate among female 

immigrants compared to female native Canadians.1 

 Measuring the intergenerational transmission within the immigrant population is 

challenging and past studies have not been able to fully address all issues. The first concern is 

that the pre-migration earnings history is unknown. It is therefore difficult to compute lifetime 

earnings and the estimates will consequently be plagued by life-cycle bias. The low female 

labor force participation rate complicates this further when analyzing immigrant women. In 

this sense, education has advantages over earnings as it is a reliable measure available 

relatively early in life. Education is also highly interesting to study in its own right as it has 

been shown to be a good proxy for overall well-being (Lleras-Muney, 2005; Oreopoulos and 

Salvanes, 2011).2 It should however be noted that the use of schooling also introduces 

measurement errors as most immigrants attained their highest education in their country of 

origin. This may explain why past studies found a much lower transmission rate among 

immigrants. 

 Another complication arises if the link between socioeconomic background and 

socioeconomic outcome is nonlinear. Comparing the degree of intergenerational transmission 

across different populations may then say little about the true opportunities that the groups 

face, since any differences could simply be generated by the fact that the groups belong to 

different parts of the distribution.  

                                                 
1 Closely related studies are also Nielsen et al. (2003) and Bauer and Riphahn (2006; 2007). Nielsen et al. (2003) 
analyze the relationship between parental education and probability of completing a qualifying education for 
sons and daughters with an immigrant and a native background in Denmark. They find a weaker relationship 
among immigrants compared to natives. Bauer and Riphahn (2006; 2007) instead analyze the probability of 
reaching a low, middle or high education for 17 years old immigrant youths depending on whether the 
mother/father has a low or high education. They find a weaker relationship among immigrant youths compared 
to native youths. 
2 Even though education and earnings are closely related, it is important to bear in mind that the intergenerational 
transmission estimates of education and of earnings may not necessarily be similar. If, for example, there is a 
high degree of discrimination in the labor market, these two measures could go in different directions. 
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The last concern is that past studies relied heavily on survey data with few observations 

and problems with non-response which increases the risk of measurement errors. In some 

cases these studies have also been unable to directly link children to their parents (see e.g. 

Card, DiNardo and Estes, 2000).  

This paper contributes to the existing literature by being one of few studies to analyze 

female immigrants. This is done with rich population register data, which allows for large 

samples to increase statistical precision and to reduce the risk of measurement errors. The data 

also make it possible to study different subgroups of the immigrant population.  

I further highlight a previously neglected methodological concern related to 

measurement errors in immigrants’ schooling by considering three types of measurement 

errors: self-reports bias, censoring, and differences in school quality depending on the country 

of origin of the mother.   

Last and most important, I explore the role of nonlinearities. Knowledge of whether the 

link is nonlinear provides important information about the true socioeconomic opportunities 

faced by individuals with a disadvantaged background. While natives are represented in all 

levels of education, some immigrant groups are concentrated in certain parts of the 

educational distribution. If the true intergenerational link is nonlinear any observed 

differences between groups may simply reflect the nonlinear nature of the relationship.  

The results suggest that the intergenerational transmission is slightly lower among 

daughters of foreign born mothers compared to daughters with a native background. My 

results further reveal that the intergenerational relationship in education is nonlinear. Both for 

immigrants and natives, the transmission is weaker among daughters of poorly educated 

mothers. I find large variations across different immigrant groups, which are partly explained 

by the first generation’s position in the educational distribution. Measurement errors in 

immigrants’ years of schooling do not appear to drive these patterns.  
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The structure of the paper is as follows. In the next section, I give a brief background to 

immigration to Sweden. Section 3 describes the conceptual framework and section 4 presents 

the data. The empirical results are presented in section 5, followed by concluding remarks in 

section 6. 

 

2. IMMIGRATION TO SWEDEN3  

As in almost all OECD counties, immigration to Sweden has increased substantially during 

the past decades. In 2007, almost one quarter of the Swedish population was born abroad or 

had at least one foreign born parent. The immigrant mothers included in my sample migrated 

to Sweden before 1981. In the 1940s, Sweden became an immigration country with a positive 

net migration. The ethnical diversity increased during this period as refugees from the Nordic 

countries, Germany, Poland and the Baltic States, arrived during the Second World War 

(WW2). The annual number of net migrants amounted to 20,000 in the 1940s and about one 

half migrated from the neighboring Nordic countries. 

After WW2 the economic growth became high and the demand for labor increased 

rapidly. Although women started to enter the labor market many employers had difficulties 

finding workers which resulted in labor migration. In 1951, Sweden signed the Geneva 

Convention implying that the country undertook the responsibility of helping political 

refugees. However, only 5 percent of the immigrants arriving during this period were political 

refugees from the communist countries in Eastern Europe. Instead, labor migration was the 

dominant source of migration between 1950 and 1970. During the 1950s, labor immigrants 

mainly consisted of immigrants from the Nordic countries, Italy, Austria and Germany. The 

annual net inflow was on average around 11,000. About 55 percent of newly arrived 

immigrants were women, and of them two thirds were unmarried.  

                                                 
3 This section builds on Essén (2002), Lundh and Ohlsson (1999) and Wadensjö (2009).  
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In the 1960s, the manufacturing sector expanded and the demand for male labor 

increased. As a result, the share of immigrant females decreased to about 40 percent and more 

than 50 percent of the women who arrived were married. Migration from outside the Nordic 

countries increased significantly. Labor migration from especially Yugoslavia, Greece and 

Turkey expanded and immigrants from Yugoslavia now became the second largest 

immigration group after Finland. Also, young people from Iran started to come to Sweden to 

study, and later could not return due to the political development in the country. The annual 

net migration amounted to about 20,000.  

 In the late 1960s, the immigration policy became more restrictive in Sweden. People 

wishing to come to work were now required to have a written offer of employment and a 

work permit. Political refugees, relatives of immigrants and people from the Nordic countries 

were exempted from these new rules. As a result, the positive net inflow of labor migrants 

changed character, with a larger proportion from the Nordic countries.4 A decline in labor 

migration could however first be seen when the worldwide economic crisis reached Sweden 

in the early 1970s. The share of political refugees and family reunifications including 

marriage migration now increased significantly. Prior to 1970, about 10 percent of the 

immigrants were of non-European origin. However, in the 1970s the share of immigrants 

from outside Europe came to constitute one fifth of the total immigration flow. Refugees from 

especially Latin America, Asia and Africa now came to Sweden. There was, for instance, a 

considerable inflow of political refugees from Chile after the military coup in 1973. Family-

related migration during this period predominantly consisted of individuals from Greece, 

Turkey and Yugoslavia.  

 

 

                                                 
4 Except in 1972−1973 due to a large return migration to Finland.  
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3. CONCEPTUAL FRAMEWORK  

3.1 THE MODEL 

In the standard model of intergenerational transmission the association between mothers’ and 

daughters’ education is expressed as follows:5 

(1) i
d

i
m

i
d ss εβα ++=  

where i
ds  represents the educational attainment of daughter i and i

ms  gives the educational 

attainment of daughter i's mother. β  reflects the transmission of education from mothers to 

daughters. If β  is zero, there is no intergenerational persistence in education. A low 

transmission rate consequently implies that maternal education does not determine daughters’ 

educational outcomes. If β  instead is one, maternal education perfectly predicts the 

educational outcomes of the next generation. This indicates that daughters with relatively 

poorly/highly educated mothers will themselves become relatively poorly/highly educated. 

The intergenerational transmission estimate thus measures how well mothers’ educational 

attainments predict daughters’ years of schooling. β  incorporates both causal and non-causal 

channels. For instance, mothers’ schooling choices may directly impact their daughters’ 

decisions to stay in school. But it is also likely that maternal education affect the educational 

level of the daughter indirectly via ability and environmental factors.6 

 

3.2 CONSEQUENCES OF MEASUREMENT ERRORS 

One of the main challenges in the intergenerational literature has been to obtain measures of 

the intergenerational transmission that are not plagued by measurement errors (see e.g. Solon, 

1989). Previous research has however so far not addressed problems related to measurement 

                                                 
5 The standard model is based on works by Becker and Tomes (1979, 1986). 
6 There is a number of recent studies investigating the causal link in education between the two generations. See 
Behrman and Rosenzweig, 2002, Black, Devereux and Salvanes, 2005, Holmlund, Lindahl and Plug, 2011 and 
Plug, 2004. None of these studies have however explicitly analyzed the causal link among immigrants. Research 
in other fields has further shown that it may not be meaningful to divide between environmental and genetic 
factors since they may interact (Lundborg and Stenberg, 2010).  
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errors in immigrants’ schooling. In the following, I discuss how self-reports, censoring and 

school quality may generate measurement errors in the schooling variable of immigrant 

mothers. 

 

3.2.1 Self-reported education7 

Immigrant mothers who did not enroll in school in Sweden reported their highest completed 

level of education via a questionnaire (see Appendix).8 This might induce misclassifications 

due to misreporting, genuine forgetfulness or input error by the data entry clerk at Statistics 

Sweden. If the measurement error is random (classical) the OLS estimator will be biased 

downwards. There is, however, little reason to believe that the measurement error is random. 

Years of schooling have a natural upper and lower bound which makes it easier to over-report 

at low levels (positive values of the error) and to under-report at high levels (negative values 

of the error). This type of measurement error is called mean reversion (e.g. Kane, Rouse and 

Staiger, 1999).  

 To illustrate how measurement error in immigrant mothers’ schooling might affect the 

OLS estimator, let us assume the following bivariate model:  

(2)  εβα ++= *
md ss                                                                                                  

where ds  is the true years of schooling of the daughter, *
ms is the true years of schooling of 

the mother and ε  is the error term. Since we cannot observe the true years of schooling of the 

mother we instead observe:  

(3)  µ+= *
mm ss                                                                                                      

                                                 
7 Measurement error may occur in both administrative data and in survey data. However, it is likely more 
frequent in survey data. There are several sources of measurement error in administrative data. An individual 
may not apply for a formal degree after finishing higher education. Furthermore, individuals that attain their 
highest education abroad may not validate it in Sweden, meaning that their educational level will be downward 
biased. This type of measurement error probably only affects daughters’ schooling, since a larger proportion of 
individuals in the younger generation attends higher education. However, the errors are not likely to differ much 
across daughters with different origins and will therefore not affect the findings in this study. 
8 Information on daughters’ educational attainment is drawn only from administrative data. 
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where ms  is the self-reported value and µ  is the reporting error.  

 To see how measurement error might affect the estimates I assume that the error terms 

in equations (2) and (3) are uncorrelated, that *
ms  is exogenous, and that � is positive. These 

assumptions facilitate the analysis and are sufficient to illustrate the main points. They do, 

however, not need to hold in practice.  

 If maternal schooling is measured without error, the probability limit of the OLS 

estimator from a linear regression of ds  on *
ms  is given by:9 

(4)  ����∗ =
Cov(sd,��∗ )
Var(��∗ )

� �      

where the estimated transmission coefficient 	����∗ 	is equal to its true value β . If maternal 

schooling instead is measured with error the OLS estimator is given by: 

(5)  ����=
Cov(sd,��∗ )
Var(��∗ +µ)

     

When misreports are random so that they are uncorrelated with true years of schooling, i.e.

0),( * =msCorr µ , the estimated regression coefficient will be equal to:  

(6)  ��	
����	=
Cov(sd,��∗ )

Var(��∗ +Var�µ)
      

Since Var�µ)>0 the OLS estimator will be attenuated towards zero. When the measurement 

error is mean reverted the estimated regression coefficient will instead be equal to: 

(7)  ������	��������=
Cov(sd,��∗ )

Var(��∗ +Var�µ)+2Cov���∗ ,	µ)
    

Since the relationship between ��∗  and 	µ	 is negative, i.e. Cov���∗ ,	µ)<0 the bias could either 

be positive or negative depending on the relative size of the numerator and the denominator 

There are three different cases:  

i) Var�µ)=2Cov���∗ ,	µ	→ 		� ����	�������� � � 

ii) Var�µ)>2Cov���∗ ,	µ	→ 		� ����	�������� ! � 

                                                 
9 In order to simplify the expressions, probability limits are not used in the equations. 
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iii) Var�µ)<2Cov���∗ ,	µ	→ 		� ����	�������� " � 

In case i) the two terms will cancel so there is no bias. In case ii) the OLS estimator will be 

attenuated as ��∗  and µ are only weakly negatively correlated. This may occur if a few number 

of observations are concentrated at the boundaries. In this case the reporting error is to a large 

extent random. However, the OLS estimator will always be less attenuated in the mean 

reverted case than in the classical case since the denominator is smaller. In case iii) the OLS 

estimator will be upward biased. This occurs if a large number of observations are 

concentrated at the boundaries.  

 

3.2.2 Censoring  

Schooling of immigrant mothers is censored in the sense that individuals with less than 7 

years of schooling have been assigned 7 years by Statistics Sweden.10 As a result, we observe 

the following: 

(8) 





<

≥
=

77

7

*

**

m

mm

m
sif

sifs
s

                                                                                             

where ms  is observed years of schooling, *
ms  is true years of schooling, that is only observed 

when it is equal to or larger than the threshold value. Using ms  instead of *
ms  will then bias 

the OLS estimator upwards (Austin and Hoch, 2004). The intuition is as follows. Years of 

schooling of mothers is systematically overestimated at all values that are smaller than the 

threshold of 7 years. The size of the error will decrease as the true years of schooling increase 

and the error disappears after reaching the censoring value. Therefore, the relationship 

                                                 
10 Schooling is not censored among daughters and native born mothers since Sweden has a 9-year compulsory 
schooling system (at least 7 years before 1962). For more information, see Meghir and Palme (2005). 
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between the error and true years of schooling will be strongly negatively correlated; see case 

iii) in previous section.11 

Measurement error due to censoring might affect immigrant groups differently 

depending on how many individuals in each group that have less than 7 years of schooling. 

Hertz et al. (2007) investigate data for a large number of countries. They show that years of 

schooling differ substantially across countries and that individuals originating from non-

Western countries are more likely to have attained less than 7 years of schooling. 

 

3.2.3 School quality  

The quality of education potentially varies a great deal across national school systems. The 

value of an additional year of schooling is therefore not always the same across immigrant 

groups. If education is not valued similarly in different countries, it may not be fruitful to 

make comparisons across immigrant groups. This since, immigrant mothers’ pre-Swedish 

educational outcomes will be over (under)estimated when the relative educational quality 

compared to Sweden is lower (higher) which will result in systematic measurement error. To 

see how this might affect the estimates, let the unadjusted pre-Swedish years of schooling  

( ms ) be equal to the quality adjusted years of schooling ( *
ms ) divided by a  

constant (α ):  

(9)  
α

*
m

m

s
s =                                                                                                      

where α  is equal to 1 if the school quality in the country of origin is the same as that in 

Sweden. If the quality is worse (better) than that in Sweden, α  is less than (more than) 1 and 

the observed unadjusted schooling level will be over (under)estimated. If we replace the true 

maternal years of schooling in equation (4) with the expression in (9) we will consequently 

get:   

                                                 
11 Austin and Hoch (2004) show this using Monte Carlo simulations. 
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(10)  ���� � �#      

indicating that the transmission rate will be mitigated when the school quality is worse and 

upward biased when the quality of the education is better than that in Sweden.  

 

4. DATA 

The data come from the database Stativ which is administered by Statistics Sweden (SCB).12 

It includes information from population-wide administrative registers originally collected by 

the Swedish Migration Board, the Swedish Public Employment Service and Statistics 

Sweden. The dataset covers the entire population aged 16−65 who lived in Sweden at some 

point during 1997−2007. Parental information is also available in the data. My analysis is 

based on a sample of daughters of immigrant mothers. The mothers immigrated to Sweden 

prior to 1981 and their daughters were born in Sweden between 1960 and 1980. In 2007 the 

daughters were aged 27−47. This group is of particular interest to study since they grew up in 

Sweden during a period in which the social welfare system expanded and different gender 

equality policies were introduced. The lower age restriction ensures that most individuals had 

completed their education by 2007. A reference group of daughters to native born parents in 

the same age group is also used. I exclude adopted daughters and observations with missing 

information.  Daughters who in 2007 received financial aid from the Swedish Board for Study 

Support (CSN) are also excluded since they were enrolled in education.13 Conditional on 

these restrictions, I obtain a sample of 68,410 daughters with an immigrant background and 

719,753 daughters with a native background, along with their mothers.14 

                                                 
12 For more detailed information about Stativ, see SCB (2009). 
13 The financial aid consists of grants, loans, extra child allowances and supplementary loans. In Sweden all 
students are eligible for financial aid for 6 years. 
14 Mothers who have more than one daughter in the sample are overrepresented since each daughter is treated as 
a unit in the analysis. Table A1 explains in more detail how the sample changes when the restrictions are 
imposed on the sample. 
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The variable of interest is years of schooling. Information is available both on the field 

and level of education and I have translated the levels into years of schooling. The translation 

is described in Table A2. Years of schooling is observed in 2007 for daughters and in 1998 

for mothers.15 

Mothers who did not attend school in Sweden, i.e. a large share of the immigrant 

mothers, have reported their educational level via a questionnaire to Statistics Sweden. This 

might induce misclassifications (see section 3.2.1) and problems with non-response. There 

are, however, no major differences in the non-respondent rates between immigrant mothers 

and native mothers (see Table A1). Furthermore, SCB (2000) reports that missing values are 

almost as common among the native born population as they are among individuals that 

migrated to Sweden before 1990. The reason is that these immigrants are included in the 

Swedish Census in 1990 which was mandatory to take part in by law.16 

Table 1 provides the sample characteristics of individuals with an immigrant and a 

native background, respectively. For both immigrants and natives, the average educational 

level is higher among daughters, and both daughters and mothers within the immigrant group 

have slightly less schooling than natives. The average age of daughters and mothers is about 

37 and 64 in both samples. In one part of the analysis I split the sample by mothers’ years of 

schooling using 12 as cut-off. Table 1 shows that the share of mothers with less than 12 years 

of schooling is higher among immigrants.  

Table 2 presents sample characteristics by country of origin.17 There are sizeable 

differences in schooling across groups in the first generation ranging from 8.1 (Turkey, row 

31) to 12.6 (France, row 6). The data indicates a substantial increase in educational attainment 

                                                 
15 Information on maternal schooling is available from 1998 to 2007. 
16 The Census has not been repeated since then. 
17 I have aggregated countries with fewer than 100 observations, resulting in 41 groups. These are defined in 
Table A3. 
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across generations for all immigrant groups. The improvement tends to be larger the lower the 

average educational level in the first generation.  

Daughters with mothers from India (row 36) and Japan (row 39) have the highest 

average number of years of schooling. The lowest is found among daughters with mothers 

from Turkey (row 31). Daughters with mothers from the Scandinavian countries (rows 1−3) 

also have relatively short education.  

The average age differs much across groups. Not surprisingly, the youngest females 

originate from non-European countries, as the immigration history from these countries is 

much shorter.  

The share of mothers with less than 12 years of schooling differs substantially across the 

groups. Among mothers from Turkey (row 31) 96 percent have less than 12 years of 

schooling, compared to 36 percent for mothers from Japan (row 39). Only 16 of the 41 origin 

groups have a larger share of mothers with less than 12 years of schooling compared to 

natives.  

From the past section we know that the OLS estimator will be upward biased when the 

number of observations at the boundaries is large, when the degree of censoring is high or 

when school quality is better than in Sweden. The direction and the magnitude of the bias 

however eventually depends a combination of all three factors. In Table A4 I attempt to shed 

some light on these issues. The first column reports the share of mothers with educational 

levels obtained from administrative data.18 It is plausible to think that the size of the 

measurement error is smaller when the share of mothers with education from administrative 

registers is high. It turns out that the share of mothers with recorded schooling from 

administrative data ranges from .07 (Bosnia-Herzegovina, row 19) to .35 (Chile, row 27 and 

Latin America, row 28). 

                                                 
18 This information has been drawn from a variable that states the source of data, e.g. type of survey or specific 
governmental administrative register. 
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The next column gives the share of mothers with observed schooling in the middle part 

of the distribution where the measurement error is more likely to be random.19 The share 

differs greatly across groups and the range is from .77 (Japan, row 39) to .11 (Turkey, row 

31).  

Column 3 gives the share of mothers with 7 years of schooling. Recall that mothers with 

less than 7 years of education are assigned 7 years. The share ranges from .04 (Japan, row 39) 

to .63 (Turkey, row 31). Among mothers from the Scandinavian countries (rows 1−3), almost 

30 percent have only 7 years of schooling. Since the length of education in these countries is 

similar to that in Sweden, these observations are probably not censored.  

Hanushek and Kimko (2000) have constructed an index of school quality for different 

countries. It is based on math and science tests conducted in 87 countries between 1965 and 

1991 and has been used in several studies analyzing the association between education and 

labor market outcomes among immigrants (see e.g. Sweetman, 2004). The school quality 

index is presented in column 4 of Table A4.20 In column 5 the index is expressed in relation to 

the school quality in Sweden. The relative index ranges from .36 (India) to 1.14 (Japan), with 

school quality in Sweden being equal to 1. Note however that the index is not available for all 

groups and it is likely that school quality is lower in countries where it is not obtainable.  

 

5. RESULTS  

5.1 MAIN RESULTS  

This section presents the main results produced by equation (1) where I compare the 

intergenerational transmission of education among daughters of foreign and native born 

mothers. All regressions control for age (and its square) of mothers and daughters.21 

                                                 
19 That is schooling levels above 10 years and below 16 years. 
20 The index is derived from Hanushek and Kimko (2000), in Table C1, QL2.  
21 I also ran regressions with fixed effects for birth cohort of mothers and daughters. The results remain 
unchanged. Results are available upon request. 
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Regressions in columns (1) and (2) also include country of origin fixed effects. The 

educational distribution of mothers may vary across immigrant groups due to, for instance, 

selective migration. For this reason, I also present the correlation coefficient which is a 

standardized measure of the regression coefficient and therefore is independent of the 

distributions in the two generations (see e.g. Aaronson and Mazumder, 2008; Björklund and 

Jäntti, 2009).22 23  

Table 3 shows the results. Column (1) displays the regression coefficient and column 

(2) the correlation coefficient. As a reference, corresponding results pertaining to natives are 

presented in columns (3) and (4). Panel A provides estimates for the full sample while panels 

B and C show the results by maternal schooling (less than 12 years or 12 years or more of 

schooling). Starting with panel A the point estimate in column (1) suggests that one additional 

year of education attained by immigrant mothers is associated with .23 years more education 

by their daughters. The correlation coefficient is larger, .28, indicating that the dispersion in 

years of schooling has decreased across generations. Compared to the results in Hammarstedt 

(2008), the estimate suggests that the degree of educational persistence among female 

immigrants and their daughters is about six times higher than that of earnings.  

The educational distribution has also become more compressed among native females. 

The regression and the correlation coefficients are .27 and .34, respectively. The transmission 

estimate of native daughters is similar to the evidence presented by Holmlund, Lindahl and 

Plug (2011) for the entire Swedish population.  

The results suggest a slightly lower persistence among daughters of foreign born 

mothers. The gap between the estimates in columns (1) and (3) is .04 points, which translates 

                                                 
22 The size of the regression coefficient is not only determined by the correlation in education between mothers 
and daughters, but also by the relative variance. The relation between the correlation coefficient and the 

regression coefficient is given by $%&&��� , �� � ��'()&��� '()&���* . 
23 By plotting the correlation coefficient and the regression coefficient in a given country over a certain time 
period Hertz et al. (2007) show that the education distribution has evolved differently across countries, which 
indeed can affect the sample of mothers in this study.    
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to a 14 percent lower intergenerational transmission rate among daughters with an immigrant 

background.24 To better understand whether the magnitude is small or large it is useful to 

compare it to previous findings in the literature. Closest to my paper is the work by Aydemir, 

Chen and Corak (2008), who also analyze the intergenerational transmission of education 

among daughters of immigrant mothers. They find that the intergenerational transmission is 

about 68 percent lower for women with an immigrant background compared to natives (.13 

versus .40). Studies on sons of male immigrants in general set similar results (e.g. Dustmann, 

2005 and Aydemir, Chen and Corak, 2008). For Sweden, Eriksson (2006) however only finds 

a slightly lower transmission among sons of foreign born fathers. In fact, the persistence is, as 

in this study, 14 percent lower among immigrants (.19 versus .22). Since a low average 

transmission rate indicates that the relationship between socioeconomic background and 

economic outcome is weak, it is easy to interpret a much lower transmission among 

immigrants as reflecting a desirable situation. However, this need not to be true if the 

educational distribution is skewed and the relationship is nonlinear. It will then depend on 

what part of the distribution individuals belong to.25  

To investigate if the intergenerational relationship is nonlinear, I split the sample by 

maternal education using 12 years of schooling as cut-off. The results in panels B and C show 

that the link is weaker among those who start out disadvantaged, i.e. a convex relationship. 

This nonlinear pattern is similar for daughters of foreign and native born mothers. The 

                                                 
24 I also ran regressions including father’s education as a control, and analyzed the parent with the highest years 
of schooling. The results indicate a stable relation between estimates obtained for immigrants and natives, being 
somewhat lower for daughters with an immigrant background. Both for daughters with an immigrant and with a 
native background, the education of the mother is significantly more important than the education of the father. 
See Niknami (2010) for more details. 
25 Black and Devereux (2011) for instance argue that a zero correlation is not necessarily the optimum for 
children of advantaged socioeconomic backgrounds, as that would imply that highly educated parents do not 
invest in their children’s human capital.  
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estimates are only slightly lower among daughters of immigrant mothers. This may be due to 

the somewhat higher average educational level among native mothers in both subgroups.26 

Remember that the difference in transmission between immigrants and natives is much 

smaller in this study compared to most previous research. Given that there is a nonlinear 

relationship, one potential explanation for this could be that the educational distributions of 

immigrants and natives are more similar in this study. Another explanation could be that the 

intergenerational relationship differs across countries. For example, in Aydemir, Chen and 

Corak (2008) immigrant mothers have a higher average education but a lower degree of 

persistence than native mothers. This suggests that the human capital of highly educated 

immigrant mothers is not transmitted to their daughters. Indeed, this highlights the importance 

of exploring nonlinearities when studying different populations. Also, previous studies might 

be plagued by attenuation bias while this is probably not the case in my study.   

In Table A5 I have re-estimated the regressions in Table 3 using years of schooling 

adjusted by the relative school quality index presented in Table A4. The point estimates for 

the adjusted sample are similar to those in the unadjusted sample suggesting that the 

transmission estimates are not that sensitive to measurement errors due to school quality. 

Measurement errors caused by censoring and miss-reports are probably not especially 

important either since these are likely to have offsetting effects. For instance, among 

daughters with mothers that have less than 12 years of adjusted schooling, censoring and 

mean-reverted measurement error likely biases the transmission upwards.    

 

 

                                                 
26 One issue is that the 9 year compulsory schooling system in Sweden mechanically may lower the transmission 
estimates for daughters of low educated immigrant mothers. To test this, I re-estimated the regressions in Panel 
C excluding mothers with (at most) 7 years of schooling and the results remain stable (the results are available 
upon request). In Niknami (2010) it is also shown that the probability of ending up at a certain level of 
education, conditional of having a mother with (at most) 7 years of schooling, is similar for daughters with an 
immigrant and a native background. Furthermore, about 90 percent of these daughters obtain more than 9 years 
of schooling. 
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5.2 RESULTS BY COUNTRY OF ORIGIN  

In the previous section, all immigrants were pooled into one group. The comprehensive data 

however enables me to explore whether the patterns of intergenerational transmission differs 

across country of origin groups. In this section I estimate equation (1) separately for each 

immigrant group. All regressions include controls for age (and its square) of mothers and 

daughters. The results are given in Table 4. Column (1) shows the regression coefficient and 

column (2) the correlation coefficient.  

 There is a large variation in the persistence across groups. The diversity is greater than 

what Eriksson (2006) finds for sons of foreign born fathers in Sweden. The regression 

coefficients range from .04 (West Asia, row 38) to .35 (Eastern Europe, row 18) and the 

correlation coefficients range from .05 (West Asia, row 38) to .43 (Eastern Europe, row 18). 27 

The very high transmission rate in some groups does not necessarily imply a low educational 

level of the daughters, since their mothers on average are quite well educated. There are, 

however, exceptions. Daughters of Portuguese mothers, for example, have a high transmission 

rate even though their mothers are very low educated. For groups exhibiting low persistence, 

the average years of schooling of the mothers in general is low.   

 For most immigrant groups the correlation coefficient is slightly larger than the 

regression coefficient. As the regression coefficient accounts for the variance in education in 

both generations it implies that the dispersion in years of schooling has diminished across the 

two generations. The ranking position is further not sensitive to the measure used. 

Compared to natives, the importance of the mother’s educational level is lower for most 

immigrant groups. The transmission rate does not seem to be more alike when comparing 

                                                 
27 One concern is that young people are still in education generating measurement error in daughters’ schooling. 
As a robustness check I re-estimated the baseline model for each group of origin using two alternative outcome 
variables: the educational level in 2003 and 2007. This enabled me to follow up daughters aged 27−43 in 2007, 
when they are four years older and more likely have completed their education. There are only small differences 
between the estimates and the rank position remains stable (see Niknami 2010). 
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groups from neighboring countries, with the exception of Eastern European countries (rows 

13−18), where the correlation is higher than .30 for all groups.  

While the importance of maternal education differs considerably across immigrant 

groups, the results in section 5.1 revealed that the intergenerational relationship is weaker 

among daughters of low educated mothers. A natural next step is therefore to explore whether 

the observed heterogeneity across immigrant groups can be explained by that the groups 

belong to different parts of the educational distribution. Figure 1 plots the association between 

each group’s transmission rate and mean maternal education. In the figure it is revealed that 

there is a positive relationship, where higher mean educational levels in the first generation 

correspond to higher intergenerational transmission estimates. Country of origin groups with, 

on average, poorly educated mothers thus have lower transmission estimates compared to 

groups with, on average, highly educated mothers. The fitted line in Figure 1 is obtained from 

regressing the coefficients in column (1) of Table 4, on the mean maternal educational level.28 

The line predicts that one additional year of schooling in the first generation increases the 

transmission rate by .02. The findings from this exercise tells us that a part of the large 

differences in persistence across immigrant groups stem from differences in the educational 

attainment in the first generation, and that the influence of maternal educational background is 

actually weaker among low educational groups.  

In the absence of measurement errors the positive relationship in Figure 1 would 

probably have been even more pronounced. This is since measurement errors magnify the 

estimate among groups with poor maternal education and attenuates it among groups with 

high maternal education. For example, the transmission estimate of daughters with a Chilean, 

Indian or West Asian background (on the right-hand side of Figure 1) is likely to be 

downward biased since measurement errors due to self-report and school quality point in that 

                                                 
28 I have also experimented with using the share of highly educated mothers instead of the average educational 
level. The findings remain stable (available upon request). 
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direction. In Table A6, the point estimates for Chile and India are larger when the education 

of the mother is adjusted for the school quality in the country of origin.  

 On the left-hand side of Figure 1 the bias may instead be enlarged. For example, among 

daughters of Turkish mothers the school quality measurement error biases the OLS estimator 

downwards (see Table A6). However, the degree of upward bias due to censoring and mean 

reverting is probably larger resulting in a magnified net-effect.29 30 

 

6. CONCLUDING REMARKS  

This paper examines the patterns of intergenerational transmission of education among female 

immigrants. In contrast to the few previous studies this paper also addresses issues concerning 

functional form and measurement error in immigrants’ years of schooling.  

The results show that the intergenerational transmission of education is slightly lower 

among daughters of immigrant mothers compared to daughters of native mothers. My paper 

further demonstrates that the intergenerational relationship is nonlinear. The influence of 

maternal education is weaker among daughters of low educated mothers and this pattern is 

similar for immigrants and natives. The results reflect a highly desirable situation as family 

background is less important among those who start out disadvantaged. The nonlinear 

relationship may partly be explained by the features of the Swedish educational system. For 

example, children are required to stay in school for at least 9 years, regardless of their 

socioeconomic background. Furthermore, education is free of charge at all levels, students 

have access to formal adult education and are provided with grants and loans by the Swedish 

Board for Study Support (CSN) (see Stenberg, 2011).  

                                                 
29 More than 60 percent of the Turkish mothers in the sample have at most elementary schooling. Education was 
only mandatory for 5 years during the time these mothers grew up and many people in Turkey did not complete 
5 years of schooling (OECD, 2007). The degree of censoring is therefore probably very high. 
30 Results from Monte Carlo simulations suggest that the upward bias is about .15 when the estimate is between 
.2-.3 and the degree of censoring is 50 percent (Austin and Hoch, 2004). This is larger than the downward bias of 
school quality; compare Table 4 with Table A6. 
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The pooled results do, however, mask large variations across immigrant groups. The 

analysis reveals that the variation partly is explained by the fact that groups are concentrated 

in different parts of the educational distribution, and that the persistence is weaker among 

educationally disadvantaged groups. These results highlight the importance of accounting for 

nonlinearities when comparing the degree of intergenerational persistence across subgroups of 

the population. The findings further suggest that the disadvantages faced by some females in 

the first generation are not more strongly passed on to the next generation among immigrants 

than among natives.  

A careful analysis suggests that measurement errors in immigrants’ years of schooling 

are not driving the overall conclusions of this paper. If anything, the observed pattern that 

disadvantage groups have lower transmissions would probably have been more pronounced in 

the absence of measurement errors. It is however important to bear in mind that the 

consequences of measurement errors very much depend on the nature of the data. It is 

therefore not possible to directly extrapolate this finding to other studies.  

The results open up for interesting future research. One challenge is to disentangle the 

mechanisms that lie behind the intergenerational relationship and to, in more detail, explore 

the underlying sources that cause transmission rates to vary across immigrant groups. Future 

research should also consider the intergenerational transmission in field of education, since it 

is more strongly correlated with earnings.  
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Table 1: Descriptive Overview

Immigrant Background Native Background
Variable Mean St Dev. Mean St Dev.
Education Daughter 12.57 2.17 12.87 2.16
Education Mother 10.22 2.67 10.67 2.72
Age Daughter in 2007 36.74 5.91 37.11 5.79
Age Mother in 2007 63.58 7.92 63.51 7.30
Share of Mothers with Edu<12 .75 .71
Education Mother < 12 9.01 1.68 9.27 1.64
Education Mother ≥ 12 13.85 1.58 14.14 1.46
Sample Size 68,410 719,753
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 Figure 1: Scatter Plot of Grouped Data of Mean Education Immigrant Mothers and the 
Intergenerational Regression Estimate. 

 
Note: The least squares regression line is statistically significant at the 5 % level and has a 
slope of .019. The intersection point of the dotted lines represents the point observation of 
natives but is not used in the regression.  
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APPENDIX  
 
 

 
 

 
 

The Swedish Census 1990

(5) What is your highest completed educational level?

Only specify one alternative

2  Elementary school or equivalent, highest 8 years → Continue with question 6

on the next page.

3  Compulsary school, comprehensive school or equivalent, highest 9 years → Continue with question 6 

on the next page.

4  Other education (general or vocational) → Below describe your highest 

completed educational level:

The name of the education (course, program, degree, subjects, credits): ………………………………………………….

………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………

The name of the school/course organizer / country:……………………………………..…………………………………………………

What year did you complete your education (degree)? 19……….

The length of the education:…..…..Years……….Months

Table A1: Structure of Attrition

Number of Observations
Immigrant Background Native Background
Total % of 1. Total % of 1. 

1. All daughters, born in Sweden in 1960−80, 88,925 100 873,213 100
registered as living in Sweden in 2007 and defined as 
either having an immigrant or native background.

2. All daughters in 1 with a known biological mother. 88,301 99.30 871,028 99.75
3. All daughters in 2 with known age. 88,301 99.30 871,028 99.75
4. All daughters in 3 with known age of the mother. 76,169 85.66 784,098 89.79
5. All daughters in 4 with a known educational level 75,891 85.34 782,588 89.62

 in 2007.
6. All daughters in 5 with a known educational level 73,724 82.91 768,905 88.05

 of the mother in 1998.
7. All daughters in 6 without financial student aid 68,410 76.93 719,753 82.43

in 2007.
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Table A2: Description of how Years of Schooling is Constructed 

Level Duration Description of Schooling Level Years of Schooling
1 Pre upper secondary school < 9 years 7
2 Pre upper secondary school ≥ 9 years 9
3 1 Upper secondary school < 2 years 10
3 2 Upper secondary school ≤ 2 years 11
3 3 Upper secondary school ≤ 3 years 12
4 1 Post upper secondary school < 2 years 13
5 2 Post upper secondary school ≥ 2 years 14
5 3 Post upper secondary school ≥ 3 & < 4 years 15
5 4 Post upper secondary school ≥ 4 & < 5 years 16
5 5 Post upper secondary school ≥ 5 years 17
6 2 Licentiate degree at a University 18
6 4 Ph.D. degree at a University 20
Note: The first column roughly indicates the level of the education and equals the level of 

ISCED 97.1 The next column shows the theoretical length at a given educational level. Theoretical  
length here corresponds to the duration of education at full-time studies. The third column 
describes the schooling level and the last column gives the transformed years of schooling.

1 For more information about ISCED 97, see UNESCO (1997). 
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