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Chapter 1  
 

 

Introduction 
 

 

 

1.1 Aim and scope 

 

This thesis, which analyses the relationship between human capital and income 

from the individual’s perspective, consists of four separate papers dealing either 

with different groups of individuals, such as immigrants, second generation 

immigrants or natives, or with various aspects of the individual’s human capital. 

The thesis addresses not only formal education but also the importance of ability 

(or skill) as a predictor of income. The Swedish Military Enlistment test is used 

to measure ability. However, the fourth paper “Ethnic Segregation and 

Educational Attainment in Sweden” examines the accumulation of formal 

education. Except for the paper “Ability and Rates of Return to Schooling – 

making use of the Swedish Enlistment Battery Test” which is only concerned 

with the income of natives, the thesis focuses on the situation of immigrants and 

second generation immigrants in Sweden, i.e. it lies within the area of economics 

of migration. 

 

A highly educated population is often believed to be an engine of growth and the 

OECD claims that education is a key factor for combating unemployment and 

social exclusion. Education is also associated with low crime rates and a healthy 
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population. In Sweden such concerns have lead to a large increase in the 

investments in education. That about 35% of the population had a post upper-

secondary education in 2005, compared to 23% in 1990, clearly shows that a 

growing share of the population is investsing in a higher education.  

 With this background in mind, i.e. the great belief in education as a problem-

solver and the large expansion of the educational system, much of the 

contribution of this thesis lies in its attempt to more critically examine, from the 

individual’s perspective, the importance of human capital and formal education. 

The thesis raises, among other things, the following research questions; firstly, 

does everyone benefit as much from education, and secondly, are there obstacles, 

or individual skill shortages, preventing individuals from accumulating 

productive human capital?  

 

Even a very brief look into the individual’s education investment decision makes 

it clear that it is primarily important to study the link between education and 

income when exploring education from the individual’s perspective.  

There may be several reasons why an individual decides to invest in further 

education. For some people self-fulfillment or the plain joy of learning more 

within an area of interest is its own reward. Still according to human capital 

theory the individual is assumed to maximize lifetime earnings, which means that 

the decision to continue studying is motivated by an economic concern. If the 

investment costs (forgone earnings and direct costs of studying) are low and the 

income gain from more schooling high, investments in formal education might 

be the best possible way to gain a high salary and therefore also a high standard 

of living. Even if the motivation is a wish to obtain an interesting job or one with 

promising career prospects, such job characteristics are often related to a high 

salary.  

To correctly maximize the expected lifetime earnings the individual has to be 

aware of his/her true return to investments in education. If there is a large 

variation in the return to investments in education for different groups of 
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individuals, the average income premium might be a quite unsatisfactory 

measure for determining the individual's utility maximizing education level. 

 The question then arises; does everyone receive the same return to 

schooling?  The paper “Immigrant’s returns to schooling in Sweden” attempts to 

examine whether the returns to schooling differs between immigrants and natives. 

It also tries to answer whether immigrants, who invest in different amounts of 

Swedish education, obtain different returns to schooling. In “Ability and Rates of 

Return to Schooling – making use of the Swedish Enlistment Battery Test” the 

question is analyzed from a different perspective. Here we ask if the return to 

schooling varies with the ability level of the individual. That is, whether high and 

low ability individuals differ in their returns to schooling. For a low ability 

person, investing in an academic education does not necessarily bring about any 

substantial increase in earnings, while an individual from the upper part of the 

ability distribution might get a return from investing in an academic education 

that is well above the average. This is a research question that becomes more 

important as the share of a cohort that invests in academic education increases, 

which most likely implies that we constantly include more low ability persons. 

 The thesis provides evidence that there are large variations in the estimated 

returns to education, not so much between natives and immigrants as over the 

ability distribution. Thus, from an individual perspective it is somewhat uncertain 

whether more education is always to be preferred to less education. Furthermore, 

overeducation, that is for an individual to work in an occupation with lower 

educational requirements than his/her actual education level, seems to be a 

common phenomenon in Sweden today (Thålin, 2006).  

 Hence, the finding that individuals do not always seem to benefit 

(economically) from more education indicates that there is an allocation problem 

to consider. But it is not obvious how this problem should be dealt with and who 

is really the responsible part here. Merely reducing the investments in higher 

education is no guarantee that the allocation problem will be solved. Information, 

in combination with effective incentives, is probably a better solution to the 
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problem. A method to create more effective incentives might be to increase the 

investments costs, i.e. to introduce fees for higher education. Facing higher 

investment costs should increase the stakes and therefore also the individual’s 

probability of choosing the (economically) optimal education level. 

 

When turning to the second question, i.e. if there are obstacles, or individual skill 

shortages, preventing individuals from accumulating productive human capital, 

the focus is on the human capital of immigrants and second generation 

immigrants.  

 Differences in the level of education are, in general, an important factor for 

explaining differences in income between individuals. However, educational 

differences do not seem to explain the differences in income between natives and 

second generation immigrants. This may indicate that some second generation 

immigrants lack productive human capital.  

 This issue is analyzed in the paper “The Income Gap Between Natives and 

Second Generation Immigrants in Sweden: Is Skill the Explanation?” 

(coauthored with Dan-Olof Rooth, Kalmar University). The paper uses the score 

in the Swedish Military Enlistment Test to analyze the income gap between 

second generation immigrants and natives and it shows that the differences in 

income between these groups can much more be attributed to differences in skill.  

 Moreover, the paper “Immigrant’s returns to schooling in Sweden” and the 

paper “The Income Gap Between Natives and Second Generation Immigrants in 

Sweden: Is Skill the Explanation?” find that having a foreign origin prevents 

human capital from being transformed into income. The results in both papers 

suggest that the major reason for immigrant’s failure to fully utilize their human 

capital is their lack of proficiency in the Swedish language. 

 Explanations, besides that of foreign origin, for the less proficient Swedish 

language skills are school and neighbourhood effects. To grow up in an 

ethnically segregated neighbourhood, or attend an ethnically segregated school, 

might foremost affect the language skills of the individual. The paper 
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“Educational Attainment and Ethnic Segregation in Sweden” addresses a closely 

related issue, namely whether youths who have attended an ethnically segregated 

school differ in educational attainment compared to (otherwise similar) youths 

from less segregated schools in Swedish metropolitan areas. The paper reports 

that, after controlling for family background, there is a negative association 

between attending an ethnically segregated school and the educational attainment 

of the individual. However, the association seems to be more negative for natives 

than for second generation immigrants.  

 Thus, the findings in “The Income Gap Between Natives and Second 

Generation Immigrants in Sweden: Is Skill the Explanation?” and “Educational 

Attainment and Ethnic Segregation in Sweden” tell the following story. Given 

the family background of the individual, second generation immigrants invest in 

more education than natives, and this is also true for those brought up in the 

ethnically segregated neighbourhoods. Still, despite their relatively large 

investments in education, second generation immigrants with both parents 

originating from Southern or Eastern Europe or Outside Europe are less skilled 

than comparable natives. This shows that in today’s Sweden there are flaws in 

the human capital accumulation process for these groups. Future research should 

focus on the obstacles preventing these individuals from obtaining skills, 

especially language skills.   

 

 

1.2 Summary of the papers 

 

 

1.2.1 Ability and Rates of Return to Schooling – making use of the Swedish 

Enlistment Battery Test 

 

Empirical research has only recently started to study heterogeneity in the returns 

to education, and deviations from the average return to education (Carneiro, 
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Hansen and Heckman, 2001; 2003; Chesher, 2003), but, in 1975 Becker already 

assumed that ability affects the rate of return to investments in education. 

 To succeed in the labour market today, ability and skills (both observed and 

unobserved) seem to have become more important. Moreover, the increasing 

wage inequality in the U.S. can partly be attributed to an increase in the return to 

ability (Gould, 2006; Ingram and Neumann, 2006; Juhn, Murphy and Pierce, 

1993). If this is also true for Sweden, studying the relationship between ability 

and returns to investments in education gains in importance. 

 Using the Swedish Military Enlistment test, this paper estimates the return to 

schooling for individuals belonging to different parts of the ability distribution. 

We call this estimate the “ability-specific return to schooling”. The Swedish 

Military Enlistment Battery has been used for the assessment of cognitive ability 

since the middle of the 1940s, and has been taken by virtually every male 

Swedish citizen when he turns 18. Thus, in the traditional Mincer (1974) 

framework, we are able to complement and validate the recent literature on 

heterogeneity in the returns to schooling. 

 A problem with using achievement test scores, which measure cognitive 

ability, as indicators of ability is that both schooling and the test score are 

generated by the same latent ability. Conditioning on an endogenous test score 

variable, the return to schooling estimate might be biased downward (Angrist and 

Krueger, 1999). The decisive question is here whether the bias in the ability-

specific return to schooling differs according to the test score levels. Therefore 

we try to predict whether an endogenous test score causes bias in the “ability-

specific” returns to schooling that varies with the test score. 

 A significant finding is that a higher score in the test is associated with a 

higher return to schooling, but that the positive association is diminishing in the 

test score. Thus, it is primarily the ability-specific return to schooling for the 

lowest test score groups that diverts from the average return to schooling. That 

individuals belonging to the low test score groups do not seem to receive any 

significant return from higher education partly explains the differences in the 
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return to schooling for the test score groups. The lower test score groups have a 

return to schooling that is below .025 and for individuals in the middle of the 

ability distribution the return to schooling is about .06. For individuals from the 

upper-part of the ability distribution the return increases by an additional 2 log 

points, that is, the return is .08. We also find that in general the bias in the ability-

specific returns to schooling does not seem to vary with the test score level. 

 

 

1.2.2 Immigrants’ Returns to Schooling in Sweden 

 

We observe, especially for newly arrived immigrants from poor and culturally 

distanced countries, an earnings gap between immigrants and natives in Sweden. 

Much of the problem can be explained by the fact that the assimilation process 

may have slowed down in Sweden. Even after as much as twenty years since 

arrival many immigrants have an earnings disadvantage, compared to natives 

with similar observable characteristics. (Edin and Åslund, 2001; le Grand and 

Szulkin, 2002; Scott, 1999). 

Falling assimilation rates in the U.S. have been partly explained by changes 

in cohort qualification level, i.e. that more recent immigrant cohorts are less 

qualified than the earlier ones (Borjas, 1985). Edin and Åslund (2001) show that 

this might also apply to Sweden where recent immigrant cohorts have largely 

emigrated from countries with low income levels. 

A probably more relevant and fruitful explanation for the assimilation 

problems facing immigrants in Sweden today concerns the human capital of the 

immigrant.  

Labour market changes, which took a turn for the worse during the 1990s, 

might have put more demands on the immigrants and their human capital. 

Studies show that in other countries the returns to both foreign schooling and 

foreign experience seem to be lower than to domestic schooling and domestic 

experience (Bratsberg and Ragan, 2002; Friedberg, 2000; Schoeni, 1997).  
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The most important reason for lower returns to foreign human capital on the 

Swedish labour market is probably the immigrants’ lack of proficiency in the 

Swedish language. Other explanations might be that there is no demand for some 

foreign skills or that the quality of the schooling and experience obtained in the 

home country is lower than in Sweden. Another practical problem could be that 

highly qualified professionals, for instance doctors, might have problems getting 

the Swedish certificate needed for continuing their professional career in Sweden. 

Thus, the aim of this paper is to find out if the return to schooling is lower for 

immigrants than natives in the case of Sweden as well. In addition, the paper tries 

to illuminate whether immigrants who invest in different amounts of Swedish 

education differ in their returns to schooling. The strategy adopted to answer this 

question is to compare the returns to schooling of immigrants, who arrive in 

Sweden during compulsory school age, to the returns of immigrants who arrive 

in Sweden after compulsory school age and who therefore have had the 

opportunity to complete their compulsory education before migrating to Sweden.  

Furthermore, by using year of highest education we can decide whether the 

education of the immigrants who arrived in Sweden after compulsory school age 

is only foreign, or if they completed their education in Sweden. With this 

information we can measure if there exists an association between the 

immigrants’ returns to schooling and where the education has been acquired. 

By estimating separate Mincer equations for natives and immigrants we 

analyse whether the within-group returns to schooling differ between immigrants 

and natives, and not whether there exist earnings differences between immigrants 

and natives conditional on the level of education. Hence, this approach entails 

only comparing differences in slope, i.e. in the familiar return to schooling 

estimate, and not the differences in intercept between immigrants and natives. 

The results of the analysis show that for immigrants arriving in Sweden as 

adults the returns to schooling are on average lower than for natives. And, in 

general, the difference in returns to schooling between immigrants and natives is 

larger for women than for men. 
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The amount of education obtained in Sweden seems to be the most important 

factor for explaining variations in the returns to schooling estimate for different 

immigrant groups. Immigrants who either arrive in Sweden during compulsory 

school-age, or as adults but complete their education in Sweden, have 

significantly higher returns to schooling than immigrants with no Swedish 

schooling. However, it is primarily immigrants who arrived before 1992 who 

have benefited from investing in Swedish education. But as the newly arrived (i.e. 

after 1992) immigrants become more assimilated they might also benefit from 

their Swedish education. 

 Surprisingly, for immigrants arriving in Sweden as adults and before the year 

1992, we find only small differences in the returns to schooling for different 

groups of origin. Consistent with other studies, we would expect the return to 

schooling to vary with origin. This indicates that that there might exist 

differences in cohort quality between different groups of origin.  

 The paper concludes that the great importance of Swedish schooling suggests 

that the primary reason for the low returns to schooling for immigrants is a 

general lack of assimilation, and that investments in Swedish schooling increase 

the assimilation process.  

 

 

1.2.3 The Income Gap Between Natives and Second Generation Immigrants in 

Sweden: Is Skill the Explanation? 

 

When analysing whether differences in labour market outcome between second 

generation immigrants and natives in Sweden are caused by ethnic discrimination 

earlier studies indicate that unobserved skill might be missing in the labour 

market outcome equation. This is a serious problem for any discrimination study 

and, in order to get any further, skill has to be considered. 

 In Rooth and Ekberg (2003) the incomes of second generation immigrants 

are found to be lowest, compared to native incomes, for those with a Southern or 
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non-European background. Furthermore, with the standard set of control 

variables Rooth and Ekberg cannot explain the income gap vis-à-vis natives. This 

paper continues where Rooth and Ekberg (2003) finish off, and asks whether the 

income gap between second generation immigrants and natives in Sweden is 

caused by a skill gap as opposed to being caused by ethnic discrimination. 

 In a model taking the specifics of the labour market for second generation 

immigrants into account, we adopt the Neal and Johnson (1996) approach, i.e. to 

use a cognitive test score as the sole predictor of the income gap. 

 Neal and Johnson argue that many variables used to control for worker 

productivity are endogenous and themselves potentially affected by ethnic 

discrimination. This means that using these variables as controls in a wage 

equation, when trying to explain the black-white wage gap, will lead to the 

“unexplained” wage gap being overstated, indicating that labour market 

discrimination is substantial. Using a similar cognitive test score to ours, the 

Armed Forces Qualification Test (AFQT), as their main predictor in the income 

equation they show that the black-white wage gap in the U.S. is foremost caused 

by a skill gap.  

 Our results reveal that for male second generation immigrants with both 

parents born in Southern Europe or outside Europe the income gap is largely due 

to a skill gap. Once the result of the Swedish Military Enlistment Test is 

controlled for, the income gap almost disappears for these groups of second 

generation immigrants. By separating the test score into different measures of 

skills, such as verbal, technical and mathematical skills, we also show that it is 

foremost verbal skills that are inferior.  

 When the regular set of control variables, or just years of schooling, is 

included in the income equation, the income gap becomes overestimated, i.e. 

large and significant, for second generation immigrants with both parents born in 

southern Europe or outside of Europe. This indicates that second generation 

immigrants try to compensate for a lower probability of being employed by 

overinvesting in education.  
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 Finally, we show that the skill gap is not only a reflection of the 

socioeconomic position of the immigrants’ parents, i.e. intergenerational 

transmission is not the only explanation of why these groups have lower skills 

than natives. Institutional factors might create obstacles to acquiring productive 

skills, and especially verbal skills, for these second generation immigrants.  

 However, for male second generation immigrants with one Swedish-born 

parent and the other born in Southern Europe or outside Europe, and for male 

second generation immigrants with both parents born in the Nordic countries, our 

skill measure does not explain the income gap towards natives. 

 

 

1.2.4 Ethnic Segregation and Educational Attainment in Sweden 

 

The research on neighbourhood and school effects has primarily focused on 

disadvantaged neighbourhoods. Separating neighbourhood effects from other 

background effects is difficult, but there are some successful studies that have 

documented different types of neighbourhood effects on social and economic 

outcomes (Borjas, 1995; Case and Katz, 1991; Corcoran et al., 1992, Cutler and 

Gleaser, 1997; Page and Solon, 2003; Solon et al., 2000) although the empirical 

evidence shows no general pattern. 

 The major problem with negative neighbourhood effects in segregated 

neighbourhoods is perhaps the risk of increasing already established ethnic and 

socio-economic segregation. An ethnic and socio-economic segregation has 

developed and is increasing in the metropolitan areas of Sweden. 

  Against this background, the paper “Ethnic Segregation and Educational 

Attainment in Sweden”, tries to answer whether school (and neighbourhood) 

effects exist in Stockholm (and some of its suburbs), Göteborg and Malmö. The 

Commission on Metropolitan Areas in Sweden argues that these cities contain the 

most socially disadvantaged areas in Sweden. More precisely, the purpose is to 

find out whether youths who have attended ethnically segregated schools differ 
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in their educational attainment compared to youths from less segregated schools 

in these metropolitan areas, after controlling for family characteristics. 

 To locate the socially disadvantaged areas in the metropolitan areas we use 

school attendance information. The share of first and second generation 

immigrants among pupils graduating from a particular school is used to identify 

schools situated in ethnically segregated neighbourhoods. 

 Because attending an ethnically segregated school is often synonymous with 

growing up in an ethnically segregated neighbourhood, the approach will capture, 

in addition to the factors associated with attending an ethnically segregated 

school, neighbourhood characteristics in the school’s attendance area. All 

existing neighbourhood characteristics, not controlled for, influencing the 

educational attainment of the group of students attending the school will be 

captured by our ethnic segregation variables. If the effect on educational 

attainment increases with the rate of ethnic segregation, an association between 

ethnic segregation and individual educational attainment can be established. The 

aim is also to study if attending an ethnically segregated school affects second 

generation immigrants differently from native Swedes.  

 Prior Swedish studies have analysed the relationship between the school 

grades achieved and ethnic school segregation. These studies find that school 

grades are generally lower in ethnically segregated schools (Dryler, 2001; 

Szulkin and Jonsson, 2004; Szulkin, 2006). For immigrants, Grönqvist (2006) 

finds a negative association between the size of the enclave and the probability of 

completing a higher education. 

 Using an ordered probit model and a probit model this paper finds that there 

is an association between attending an ethnically segregated school and 

educational attainment in the metropolitan areas of Sweden. The association is 

not strong, but it is significant and increases with the ethnic segregation rate. 

Thus, youths attending ethnically segregated schools attain a lower education 

level than other youths with similar observed family characteristics. 
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 The study also shows that the association between attending an ethnically 

segregated school and educational attainment is weaker for second generation 

immigrants than for natives. Why this is so is uncertain, but it could be that 

selection on unobservables primarily takes place in the case of natives. 

 Thus, the estimates might be biased due to selection, i.e. unobserved family 

factors might affect both residential location and educational attainment, and 

therefore the effect of attending the ethnically segregated school should not be 

considered a causal effect. Nevertheless, the negative influence of attending an 

ethnically segregated school will not affect the individual’s choice of education 

level to a larger extent than what is found in our study, that is, the effect is at 

least an upper bound (in absolute terms) of the true causal effect.  
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2.1 Introduction 

 

Since Becker (1975) ability has been expected to affect the rate of return to 

investments in education. It is only until recently that empirical research has 

started to examine heterogeneity in the returns to education, and deviations from 

the average return to education, more thoroughly. The main objective within the 

literature on returns to schooling has been to estimate the causal average return to 

schooling by solving the familiar ability bias problem (Griliches, 1977).1 

 Methods developed and used for estimating the distribution of returns to 

education (Carneiro, Hansen and Heckman, 2001, 2003; Chesher, 2003)2 have 

shown that ability is an important factor for explaining returns to education. In a 

multiple-outcome model Carneiro, Hansen and Heckman (2003) use cognitive 
                                                            
1 In Card (1999) the causal return to schooling literature is surveyed. 
2  The methods extend the policy evaluation literature by allowing heterogenous treatment 

effects. 



Chapter 2 
 

 18

test scores for estimating the distribution of returns to college education for 

males in the U.S. They find that 7% of the college graduates have a negative 

return to college education. Moreover, low ability individuals who are less likely 

to attend college, or are at the margin, have a substantially lower return to college 

education than the average college student (Carneiro, 2002; Carneiro, Hansen 

and Heckman, 2001, 2003). A case of heterogenous returns to education also 

shows up in Meghir and Palme (2003). They find that the reform of the Swedish 

schooling system in the 1950s, which increased compulsory schooling, resulted 

in a significant and large rise in earnings for individuals above the median ability 

level (but with unskilled fathers). 

 The objective of this paper is to estimate and compare the return to 

investments in education for men belonging to different parts of the ability 

distribution. We name this estimate the ability-specific return to schooling. The 

ability measure used for locating individuals in different parts of the ability 

distribution is the achievement test score from the Swedish Military Enlistment 

Battery,3 which tries to measure cognitive ability and is taken by virtually every 

male Swedish citizen when he turns 18. Hence, with an impressive dataset, 

covering the entire Swedish male population between 30 and 36, we are able to 

complement and validate, in the traditional Mincer (1974) framework, the recent 

literature on heterogeneity in the returns to schooling. 

 The relevance of studying the relationship between ability and returns to 

investments in education has also increased because ability and skills (both 

observed and unobserved) seem to be more important for succeeding on the 

labour market today. Ingram and Neumann (2006) report that for the past several 

decades the group that has fared worst in the labour market in the US is the group 

that has a college education but has not invested in specific skills. Juhn, Murphy 

and Pierce (1993) show that the wage inequality in the US has increased since 

                                                            
3 This is the first paper to actually use the test score result from the Swedish Military Enlistment 

Battery in a cross-sectional study. In Nordin (2005) the Swedish Military Enlistment Battery is 

further discussed. 
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1970. Because the authors interpret that the increase is primarily due to an 

increase in the return to unobservable skills, part of the increase might be 

attributed to an increase in the return to unobserved ability. A recent paper by 

Gould (2005) reports that the increased inequality can be attributed to an increase 

in the demand for mental ability and/or the general, unobserved skill within each 

occupation. 

 The main problem with using achievement test scores, which measure 

cognitive ability, as indicators for ability is that both schooling and the test score 

are generated by the same latent ability. This means that when using a test score 

as an indicator for ability one has to be aware of the joint causality between 

schooling and the test score, a causality that could create endogeneity problems 

(Hansen, Heckman and Mullen, 2004). In general, conditioning on an 

endogenous test score variable causes a negative bias in the return to schooling 

estimate (Angrist and Krueger, 1999). If we were to estimate the causal return to 

schooling estimate this would be a problem. When finding out whether the return 

to schooling varies with the test score level, the decisive question is rather 

whether the bias in the ability-specific return to schooling differs according to the 

test score levels. The endogeneity problem is therefore discussed and explored 

from this perspective. 

 Section 2.2 gives a description of the sample data and the Swedish Military 

Enlistment Battery. Section 2.3 introduces an econometric model to capture the 

ability-specific return to schooling. This section also examines whether the 

endogeneity problem causes biases in the ability-specific return to schooling. The 

results are found in section 2.4. Section 2.5 summarizes the study and discusses 

the findings. 
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2.2 Data description 

 

The cross-sectional register data from Statistics Sweden is for a population 

sample, containing every individual in the age group 22-36 living in Sweden in 

the year 2001. Since we intend to capture the ability-specific return to education, 

we have to restrict the sample to men who have taken the Military Enlistment 

test.4 We also restrict the sample to Swedish born individuals, with Swedish born 

parents. By excluding first- and second- generation immigrants and adopted, we 

avoid problems with ethnic discrimination in the labour market. 

 Furthermore, since we estimate an earnings equation, only men that meet the 

following conditions are included in our analysis: [i] those aged 30 or above 

(which gives us a sample of 280,649 individuals); [ii] individuals who are 

employed, and who have not been studying during any part of the year 2001 

(which reduces the sample to 243,395 individuals); [iii] those with an income 

from work above SEK 80,000 (about EURO 8,700). Conditional on these 

restrictions, a final sample of 228,840 individuals is obtained. 

 Our earnings variable is a measure of annual income from work for the year 

2001. The educational attainment variable, SUN 2000, used in this study is a 

revision of the former SUN classification adjusted to fit the International 

Standard Classification of Education (ISCED97). Furthermore, the SUN 2000 

education variable is for the year 2001 and describes both the highest level of 

education achieved and the type of study programme attended. The constructed 

years of schooling variable goes from nine years of schooling, i.e. completing 

compulsory school, to twenty years of schooling, i.e. getting a doctoral degree.5 

 

 

                                                            
4 There are only a small number of women who have taken the Military Enlistment test, and this 

group of women can hardly be considered a representative sample. 
5 Except for nineteen years of schooling, all potential years of schooling between nine and 

twenty are contained in our schooling variable. 
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2.2.1 The Swedish Military Enlistment Battery 

 

The result of the Enlistment Battery test is intended to represent and numerically 

measure cognitive ability.6  The Enlistment Battery 80, which is the test our 

sample of individuals has taken, includes four tests, Instructions, Synonyms, 

Metal Folding and Technical Comprehension. The aim of the Instructions test is 

to measure the individual’s ability to make inductions, whereas the Synonyms 

test captures verbal ability. Verbal skills are also needed for performing well in 

the Instructions test. Metal Folding is a spatial test, and the fourth test measures 

technical comprehension. Each test is normalized into a nine-point scale. The 

values are then, in accordance with the method of factor analysis, summed up 

and transformed into a new nine-point scale labelled “test score group”. Using 

the nine-point scale or the actual test score as our cognitive ability measure 

makes little difference to the results in this study.7 

 

 

2.3 Econometric specification 

 

In the basic human-capital model, the relationship between schooling and 

earnings is independent of ability (Mincer, 1974). Following Becker’s (1975) 

human-capital model, we allow ability to affect the rate of return to investments 

in education. Thus, to estimate the ability-specific returns to schooling, the 

common Mincer equation is modified in accordance with using an achievement 

test score as a proxy for ability. 

 Unlike true ability, which is a continuous variable a test score will always be 

a discrete variable. A flexible specification of the relationship between the test 

                                                            
6  The variable used in this paper for measuring cognitive ability is in fact the general 
intelligence factor, G. For more information about the G factor, and the other group factors, see 
Caroll (1993). 
7  For more information about the "test score groups" and the separate test results, see the 
Appendix. 
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score and the ability-specific return to schooling could be to divide the test score 

results into M8 test score groups, where m∈ [1,...,M], and write the earnings 

equation in the following form: 

 

ερρρβδαδ +++++= ∑ ∑
= =

XExpExpSy
m m

mmmm
2
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9
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ln                              (2.1)    

 

where mβ  is the ability-specific return to education for each of the nine test score 

groups and mδ is the nine dummy variables indicating which test score group the 

individual belongs to. We also let the intercept, ,mα vary with the test score 

group. 9  Furthermore, Exp and Exp2 are potential experience and potential 

experience squared 10  and X is a set of covariates. In the register data from 

Statistics Sweden, hourly wages can be replaced by annual earnings when 

excluding observations with low incomes (Antelius and Björklund, 2000).11 

 

 

2.3.1 The problem with using an endogenous test score 

 

The score on ability tests is known to increase with age and schooling. Schooling 

can be seen as a mechanism for both increasing and revealing latent ability. In 

accordance with this view, studies show that schooling increases measured 

ability by 2 to 4 test score points (Hansen, Heckman and Mullen, 2004; Neal and 

Johnson, 1996; Winship and Korenman, 1997). When using an endogenous test 
                                                            
8 When using the Swedish Military Enlistment test we end up with nine test score groups. 
9 We do not report these test score group indicator coefficients because these variables do not 

yield any relevant information and they should merely be treated as controls. 
10 Lacking an actual experience measure, we use the standard method of constructing experience, 

i.e. exp = age - 7 - years of schooling. 
11 Because of a positive relationship between schooling and the probability of belonging to the 

earnings equation sample the full return to schooling is higher than the ones estimated in this 

paper. 
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score as a proxy for ability, a negative bias in the return to schooling estimate is 

known to arise (Angrist and Krueger, 1999). However this study does not treat 

this as a problem because we do not claim that the ability-specific returns to 

schooling should be interpreted as causal effects. Instead, with the objective of 

comparing the return to schooling for individuals belonging to different parts of 

the ability distribution, endogeneity becomes a factor to consider if the bias 

varies with the test score level. 

 Addressing the endogeneity problem as a measurement error in the test score, 

we denote μ  to be the deviation between the “true” latent ability level of the 

individual and measured ability, i.e. the test score. Endogeneity is a problem if 

the size of μ  varies with the test score level. This implies that E[μ ] varies with 

test score, T, and Cov(μ  T) differs from zero, causing the bias in the return to 

schooling estimate to vary over the test score distribution. 

 Given that schooling affects the test score, measured ability and μ  will be 

higher for individuals with a higher education level when taking the test, 

irrespective of the true latent ability level. Thus, when comparing the return to 

schooling for individuals with the same measured ability level, one can assume 

that individuals with a low education level will have a “true” latent ability level 

that is, on average, higher than for the group with a higher education level when 

taking the test. 

 If this is the case, the heterogeneity in schooling level when the test is taken 

might bias the ability-specific returns to investment in education. A downward 

bias in the ability-specific returns to education arises if individuals, with a low 

education level for a given test score level, are more likely to earn a higher salary 

than individuals with a high education level because of their assumed higher 

latent ability level.12 

 The Swedish Military Enlistment Battery is taken when turning 18, i.e. 

sometime during the second half of the eleventh year of schooling or during the 
                                                            
12 As Griliches (1977) points out, when controlling for ability using a test score, schooling might 

be negatively correlated with the wage equation residual. 
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first half of the twelfth year of schooling. Thus, if a large fraction of those 

returning a certain score on the test is made up of individuals receiving less than 

twelve years of schooling, the downward bias might be larger for that score.13 

 Table 2.1 reports the distribution of individuals receiving the different 

education levels for each of the test score groups. The share of individuals, with 

nine or ten14 years of schooling, is small for the test score groups five to nine. 

Furthermore, for all test score groups, except the two highest, there is a 

considerable number of individuals with only eleven years of schooling. 

 The conclusion from studying table 2.1 is that the heterogeneity in schooling 

problem is primarily expected to create test score differences, and a relatively 

large downward bias, for the four lowest test score groups. Further, for the two 

highest test score groups the heterogeneity in schooling level, when taking the 

test, can be assumed not to bias the ability-specific return to education. By 

estimating the relationship between the return to schooling and the test score for 

the subpopulation of individuals taking the test while at school, i.e. for 

individuals with at least twelve years of schooling, we test if our estimates are 

heavily biased. 

 

                                                            
13 Both the decision to study after compulsory education and whether to choose a vocational or a 

theoretical study programme could then potentially create test score differentials between 

individuals. 
14 Having ten years of schooling means that in the majority of the cases the individual is an early 

dropout from upper-secondary education. 
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Table 2.1. The Distribution of Individuals over the Education Levels for Each of 
the Test Score Groups 

Test score  1 2 3 4 5 6 7 8 9 Total 

Schooling:           
9         n   707 2,881 4,511 4,583 3,416 1,575 499 120 13 18,305 
         (%)  (39.7) (28.9) (19.1) (11.2) (6.3) (3.3) (1.5) (0.8) (0.5)  
10       n  119 538 936 1,025 831 404 138 29 4 4,024 
         (%)  (6.7) (5.4) (4.0) (2.5) (1.5) (0.8) (0.4) (0.2) (0.1)  
11       n  871 6,043 15,889 26,906 29,140 16,303 5,093 751 36 101,032 
         (%)  (49.0) (60.6) (67.2) (65.9) (53.8) (33.8) (15.7) (5.0) (1.3)  
12       n  53 357 1,476 4,441 8,583 8,660 4,693 1,428 171 29,862 
         (%)  (3.0) (3.6) (6.2) (10.9) (15.8) (17.9) (14.5) (9.5) (6.3)  
13       n  9 46 271 1,305 4,222 7,822 7,778 3,762 583 25,798 
         (%)  (0.5) (0.5) (1.1) (3.2) (7.8) (16.2) (24.0) (25.1) (21.4)  
14       n  7 75 315 1,197 2,982 4,048 3,282 1,440 223 13,569 
         (%)  (0.4) (0.8) (1.3) (2.9) (5.5) (8.4) (10.1) (9.6) (8.2)  
15       n  8 30 202 993 3,340 5,402 4,612 2,124 319 17,030 
         (%)  (0.4) (0.3) (0.9) (2.4) (6.2) (11.2) (14.2) (14.2) (11.7)  
16       n   4 9 56 376 1,472 3,562 5,288 4,22 1,043 16,030 
         (%)  (0.2) (0.1) (0.2) (0.9) (2.7) (7.4) (16.3) (28.1) (38.3)  
17       n  1 - 2 19 99 251 468 471 100 1,411 
         (%)  (0.1) - (0.0) (0.0) (0.2) (0.5) (1.4) (3.1) (3.7)  
18       n  - - 2 4 16 53 112 126 47 360 
         (%) - - (0.0) (0.0) (0.0) (0.1) (0.3) (0.8) (1.7)  
20       n  - - 1 5 52 198 448 529 186 1,419 
         (%)  - - (0.0) (0.0) (0.1) (0.4) (1.4) (3.5) (6.8)  
           
Total  n  1,779 9,979 23,661 40,854 54,153 48,278 32,411 15,000 2,725 228,840 
                      
Notes: Percentages are column percentages. Nine years of schooling corresponds to a 

compulsory education, ten to twelve years of schooling corresponds to an upper-secondary 

education, thirteen to seventeen years of schooling corresponds to an undergraduate education 

and eighteen or twenty years of schooling corresponds to a graduate education level. 

 

 

2.4 Results 

 

Estimates of the average return to schooling are produced before estimating the 

ability-specific returns to schooling. Hence, the baseline Mincer equation is 

estimated in model 1 in table 2.2. Adding the test score from the Military 

Enlistment test to the model (model 2), the schooling estimate decreases 
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from .080 to .061. 15  Controlling for ability therefore reduces the earnings 

premium for one more year of schooling by approximately 24%. This is also 

much in accordance with results found elsewhere (Blackburn and Neumark, 

1995; Kjellström, 1999). Björklund, Edin, Fredriksson and Krueger (2004) report 

that the return to schooling increased during the 1990s in Sweden, and that the 

average (but not causal) return to schooling seemed to be around .060 in 2000. 

Our estimate of the average return to schooling therefore indicates that the return 

to schooling has increased even more since 2000. 16  The average return to 

increasing the test score by one level is .04. 

 Columns 3 to 5 of table 2.2 show the estimated ability-specific returns to 

schooling. The model in expression (1) is specified with different sets of control 

variables. In column 3 only labour market region is included. Family income is 

added to the model in column 4. If one assumes that individuals from affluent 

homes have a higher probability of finding well-paid jobs, and family 

background is correlated with ability, family background has to be controlled for. 

The ability measure might, otherwise, partly capture the family background 

effect.17 Moreover, apart from the actual number of years of schooling, other 

study-related factors could cause differences in the return to schooling for the test 

score groups.18 Therefore, study programme and variables, indicating whether the 

individual has received a degree or not, have been included in the model in 

column 5.19 

                                                            
15  Using indicator variables for each of the test score groups, instead of the discrete and ordered 

test score variable, does not change the result. 
16  The new SUN2000 schooling variable with better precision does partly explain our 

comparatively high estimate. 
17 The appendix describes the family income measure and explains the construction of the 

variable. 
18 Table A2.1 reports descriptive statistics for the educational attainment variables. 
19  This model is not pursued any further because the estimated returns to schooling are 

conditioned on study programme and obtaining a degree, which means that it is a departure 

from the mainstream approach. 
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Table 2.2. OLS Earnings Equation Estimates 

Variable   (1) (2) (3) (4) (5) 

Schooling   .080 (.001) .061 (.001)    
      
Test Score   .040 (.001)    
      
Ability Specific Ret. to Sch:       
Test score group  1     .030 (.007) .028 (.007) .054 (.007) 
Test score group  2     .018 (.003) .016 (.003) .042 (.003) 
Test score group  3   .025 (.002) .022 (.002) .049 (.002) 
Test score group  4     .043 (.001) .039 (.001) .066 (.001) 
Test score group  5     .059 (.001) .055 (.001) .077 (.001) 
Test score group  6     .068 (.001) .063 (.001) .081 (.001) 
Test score group  7     .073 (.001) .068 (.001) .081 (.001) 
Test score group  8     .071 (.001) .066 (.001) .075 (.001) 
Test score group  9     .063 (.003) .059 (.003) .064 (.003) 
      
Experience   .061 (.002) .051 (.002) .071 (.002) .070 (.002) .052 (.002) 
Experience2   -.002 (.000) -.001 (.000) -.002 (.000) -.002 (.000) -.001 (.000) 
      
Family income  no no no yes yes 
Study programme   no no no no yes 
No degree     no no no no yes 
R2   .189 .210 .213 .219 .269 
       
Notes: In all models we control for labour market region. Standard errors in parentheses. All 

coefficients are significant at the 1% level. 

 

The ability-specific returns to schooling for the nine test score groups are best 

pictured in figure 2.1. The figure shows that there seems to be a hump-shaped 

relation, which is surprising, between the return to schooling and the score on the 

Military Enlistment test. From a human capital perspective it is strange that the 

most talented people should have a lower return to schooling than the groups just 

below them in ability. This is further analyzed and explained in the sensitivity 

analysis. It is only the lowest test score group that deviates from the pattern; that 

is, the return to schooling is higher for the lowest test score group than for the 

second and third test score groups.20 One reason for the relatively high return to 

education for the lowest test score group is, probably, that some otherwise 

                                                            
20 The difference in the ability-specific return to education between the first and the second, and 

also between the first and the third, test score groups is not statistically significant. 
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relatively high-achieving persons underachieve on the test with intent. The 

expected latent ability for the lowest test score groups then is, on average, higher 

than the test score shows, i.e. that E[A|T = m] > m for small m.21 The return to 

education for the second test score group might also be slightly overestimated 

due to persons underachieving in the test with intent. 

  The solid curve in figure 2.1 illustrates the third model in table 2.2, where we 

only control for experience and labour market region. When adding the different 

controls to the model, we primarily obtain level effects, i.e. that the different 

ability-specific returns to schooling change by the same magnitude. Thus, in 

general, the relationship between the return to schooling and the score in the 

Military Enlistment is stable and does not change when including the control 

variables. 
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Figure 2.1. Estimates of the Ability-specific Returns to Schooling 
 

The third model in table 2.2 shows that for the three lowest test score groups the 

return to schooling is below .025 (if we assume that the return to schooling for 

                                                            
21 Another explanation for the "high" return for the lowest test score group is discussed in the 

next section. 
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the lowest test score group is overestimated). The ability-specific return to 

education lies around .07 for the group of individuals achieving at least six in the 

Military Enlistment test. However, the largest increase in the ability-specific 

return to education is found when going from the third to the fourth test score 

group. 

 There has been a controversy as to whether the years of schooling variable is 

the proper educational attainment variable for measuring returns to education 

(See, for instance, Card, 1999). An unrestricted specification of our model is to 

relax the linearity assumption, by introducing indicator variables for each year of 

schooling. The estimated income premiums for every schooling-test score pair is 

illustrated 3-dimensionally in figure 2.2.22 

 Figure 2.2 shows that there are nonlinearities in the relationship between log 

income and schooling for the various test score groups. The deviations from 

linearity do seem to be larger for the lower test score groups. In general, the low 

income premiums for the tenth, fourteenth and fifteenth years of schooling are 

primarily explained by study programme and whether the individual has obtained 

a degree or not.23 

 What is more interesting is that, as one moves up the education system, there 

is a tendency for the positive relationship between log income and schooling to 

eventually cease to exist. For the lower test score groups, this seems to occur at 

an earlier stage of the education system. Thus, studying figure 2.2 in detail 

illuminates the fact that a licentiate degree is rewarded more or less the same (or 

more) as a Ph.D. degree. Moreover, apart from a large income premium when 

beginning an undergraduate education, i.e. the thirteenth year of schooling,24 

there is no significant return to more undergraduate education for the test score 
                                                            
22 The estimated ability specific income premiums from table A2.2 is used to construct figure 

2.2. Estimates, with very high standard errors, that makes the graphical presentation difficult to 

interpret, are excluded. 
23  By controlling for these variables we have already shown that these nonlinearities do not 

cause the relationship between the return to schooling and the test score to change. 
24 This is tested by changing the reference group. 
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groups one to four.25 Finally, for the test score one to three the twelfth year of 

schooling is not rewarded more than the eleventh year of schooling, which 

primarily means that a theoretical upper-secondary education is not an 

improvement compared to a vocational upper-secondary education for these test 

score groups. However, this might partly be explained by the fact that (given that 

schooling increases measured ability), individuals with eleven years of schooling 

have a higher level of latent ability compared to individuals with twelve years of 

schooling. 
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Figure 2.2. Estimated Income Premiums for the Schooling-test Score Pairs 
 

Table A2.2 shows a very low income premium for nine years of schooling for 

test score group one. Outliers within this group (i.e. individuals that are 

extremely low achieving in the test, "the lowest of the low") probably explains 

the low income premium for nine years of schooling. In this case the low income 

                                                            
25 An exception is the income premium for the sixteenth year of schooling for the third test score 

group, which is significant at the 10% level. 
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premium for nine years of schooling entails a high return for more schooling for 

the lowest test score group, i.e. a high slope. This, in addition to the problem of 

underachieving, explains the high return to schooling for the lowest test score 

group. 

 In the following sensitivity analysis the heterogeneity in schooling level 

problem and the hump-shaped relationship between the result of the enlistment 

test and the return to schooling are further investigated. 

 

 

2.4.1 Sensitivity analysis 

 

Restricting the analysis to subpopulations of the total sample enables us to check 

whether the linear ability-specific returns to schooling are stable, and to test 

whether the heterogeneity in schooling level problem is heavily biasing our 

results. 

 The relationship is therefore estimated for the following years of schooling 

intervals; 9-17, and 12-17 years of schooling. By excluding individuals with 

either a licentiate or a Ph.D degree, i.e. those with more than 17 years of 

schooling, we test the accuracy of the hump-shaped relationship between the 

result of the enlistment test and the return to schooling. When restricting the 

sample, to individuals with 12 to 17 years of schooling, the return to schooling 

for the different test score groups, should not be biased due to people having 

different education levels when they take the test. 

 In figure A2.1, where the relationship is estimated for the years of schooling 

intervals 9-17 and 9-20 (model 3 in table 2.2), the hump-shaped relationship 

completely disappears. Probably, this is partly because people with a licentiate or 

a Ph.D. degree are often high-achievers in the test, but are employed in the 

academic sector where salaries are relatively low. Another explanation might be 

that these people have not yet acquired a substantial amount of work experience 

and are still investing in on-the-job training, an investment that is often “paid” by 
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lower earnings. Thus, also for the highest test score levels the association 

between the score in the enlistment test and the return to schooling increases. But 

even if the earnings premium for one extra year of education increases with the 

result in the enlistment test, the increase seems to be diminishing. 

 In figure A2.2, the familiar model is reported for the years of schooling 

intervals; 9-17 and 12-17. When testing the heterogeneity in schooling level 

problem, we have to be aware that the ability-specific return to schooling 

estimates is heavily overestimated for the lowest test score groups because 

people intentionally underachieve in the test. The graph shows that the return to 

schooling are about the same, or somewhat lower, for the test score groups four 

to nine when we exclude education levels 9 to 11. This indicates that the ability-

specific return to education for the test score groups four to nine is not 

underestimated due to individuals having different education levels when they 

take the test. If the ability-specific return to schooling estimates were 

underestimated, the estimates for the test score groups in the middle of the ability 

distribution would be higher when excluding education levels nine to eleven, in 

comparison to the estimates for the whole sample. For the three lowest test score 

groups the heterogeneity in schooling level problem might, of course, partly 

explain the high return to schooling for these groups. However because the return 

to schooling does not seem to be underestimated for the fourth test score group, 

we do not believe that the returns to schooling are underestimated for the three 

lowest test score groups either. 

 

 

2.5 Conclusions 

 

The results of our study show that a higher score in the Swedish Military 

Enlistment test is associated with a higher return to schooling. Hence, referring to 

an average return to schooling is a quite unsatisfactory measure for describing the 

return to schooling for individuals from the upper and lower part of the ability 
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distribution. Since the positive relationship between the return to schooling and 

the test score seems to be diminishing in the test score, it is primarily the ability-

specific return to schooling for the lower test groups that deviates from the 

average return to schooling. That individuals belonging to the low test score 

groups do not seem to receive any significant return from higher education partly 

explains the differences in the return to schooling for the test score groups. 

 Taking into account the fact that people intentionally underachieve in the test 

and the possible existence of outliers, the lower test score groups appear to have 

a return to schooling that is below .025. The return to schooling seems to be 

about .06 for individuals in the middle of the ability distribution. One more year 

of education for individuals from the upper-part of the ability distribution is 

rewarded with an additional 2 log points, that is, the return is .08. The 

implication of this is that the average academic earnings premium may decrease 

if more individuals from the lower part of the ability distribution decide to study 

at an academic level. 

  The sensitivity analysis has also shown that the hump-shaped relationship 

between the return to schooling and the score on the enlistment test disappears 

when the sample of individuals with a licentiate or a Ph.D. degree are excluded. 

The bias, caused by using an endogenous test score, in the ability-specific returns 

to schooling does not seem to vary with the test score level. 

 
 



Chapter 2 
 

 34

References 
 
Angrist, J. and Krueger, A., 1991, “Does Compulsory School Attendance Affect 

Schooling and Earnings?”, The Quarterly Journal of Economics, 106 (4), pp. 

979-1014. 

Antelius, J. and Björklund, A., 2000, “How Reliable are Register Data for 

Studies of the Return on Schooling? An examination of Swedish data”, 

Scandinavian Journal of Educational Research, 44 (4), pp. 341-355. 

Becker, G., 1975, Human Capital, 2nd ed, University of Chicago Press, Chicago. 

Björklund, A., Edin, P-A., Fredriksson, P. and Krueger, A., 2004, “Education, 

equality and efficiency - An analysis of Swedish school reforms during the 

1990s”, IFAU Report 2004:1, Institute For Labour Market Policy 

Evaluations, Uppsala. 

Blackburn, M. and Neumark, D., 1995, “Are OLS Estimates of the Return to 

Schooling Biased Downward? Another Look”, The Review of Economics and 

Statistics, 77 (2), pp. 217-230. 

Card, D., 1999, “The Causal Effect of Education on Earnings”. In Handbook of 

Labor Economics, Volume 3, edited by Ashenfelter, O. and Card, D., 

Amsterdam: Elsevier Science B.V., pp. 1801-1863. 

Carneiro, P., 2002, Heterogeneity in the Returns to Schooling: Implications for 

Policy Evaluation, Ph.D thesis, University of Chicago, Chicago. 

Carneiro, P., Hansen, K. and Heckman, J., 2001, “Removing the Veil of 

Ignorance in Assessing The Distributional Impacts of Social Policies”, 

Swedish Economic Policy Review, 8, pp. 273-301. 

Carneiro. P., Hansen, K. and Heckman, J., 2003, “Estimating Distributions of 

Treatment Effects with an Application to the Returns to Schooling and 

Measurement of the Effects of Uncertainty on Schooling Choice”, 

International Economic Review, 44 (2), pp. 361-442. 

Carroll, J., 1993, Human cognitive abilities. A survey of factor-analytic studies, 

University Press, Cambridge. 



Ability and Rates of Return to Schooling – making use of the Swedish Enlistment Battery Test 

 

 35

Chesher, A., 2003, “Identification in nonseparable models”, Econometrica, 71 

(5), pp. 1405-1441. 

Griliches, Z., 1977, “Estimating the Return to Schooling: Some Econometric 

Problems”, Econometrica, 45 (1), pp. 1-22. 

Gould, E., 2005, “Inequality and Ability”, Labour Economics, 12 (2), pp. 169-

189. 

Hansen, K., Heckman, J. and Mullen, K., 2004, “The effect of Schooling and 

ability on achievement test scores”, Journal of Econometrics, 121 (1-2), pp. 

39-98. 

Ingram, B. and Neumann, G., 2006, “The Returns to Skill”, Labour Economics, 

13 (1), pp. 35-59. 

Juhn, C., Murphy, K. and Pierce, B., 1993, “Wage Inequality and the Rise in 

Returns to Skill”, Journal of Political Economy, 101 (3), pp. 410-442. 

Kjellström, C., 1999, “Omitted Ability Bias and the Wage Premium for 

Schooling: New Swedish Evidence”. In: Essays on Investments in Human 

Capital, Ph.D thesis, Swedish Institute for Social Research, Stockholm 

University. 

Meghir, C. and Palme, M., 2003, “Ability, Parental Background and Education 

Policy: Empirical Evidence from a Social Experiment”, Working Paper 

Series No: W03/05, The Institute for Fiscal Studies. 

Mincer, J., 1974, Schooling, experience and earnings, Colombia University Press, 

New York. 

Neal, D. and Johnson, W., 1996, “The role of Premarket Factors in Black-White 

Wage Differences”, Journal of Political Economy, 104 (4), pp. 869-895. 

Nordin M., 2005, Studies in Educational Attainment and Returns to Schooling, 

Lic. thesis, Lund University. 

Winship, C. and Korenman, S., 1997, “Does Staying in School Make You 

Smarter? The Effect of Education on IQ in The Bell Curve”. In Intelligence, 

Genes and Success: Scientists Respond to the Bell Curve, edited by Devlin, 



Chapter 2 
 

 36

B., Fienberg, S., Resnick, D. and Roeder, K., New York: Copernicus Press, 

pp. 215-234. 

  
 
 



Ability and Rates of Return to Schooling – making use of the Swedish Enlistment Battery Test 

 

 37

 Appendix 

 

The test score groups 

The transformation of the results of the separate tests into the nine-point scale 

shows changes during the time period, but because our data contains the results 

of the separate tests we are able to construct a test score measure that is time 

consistent. Information is missing for one, two or three of the separate test score 

results for 2.7% of the observations. In these cases we use the average of the 

other test score results as a proxy for the missing test score result. Excluding 

these observations from the sample does not change the estimates. 

 Using the sum of the separate test score results instead of G in the wage 

regressions does not change any of the results found in this paper. Dividing the 

test score groups into 10 deciles, based on either G or the sum of the separate test 

score results, the estimates change in the tails of the ability distribution because 

the test score groups in the tails then get larger. This means that we lose the 

opportunity to analyze what takes place at the ends of the tails, e. g., that there 

are underachievers in the lowest test score groups and that the relationship 

between the test score and the return to schooling differs for graduates compared 

to the rest of the sample. 

 

Family income 

Family income is computed in the following manner. The mother’s and father’s 

average earnings, for the years 1970, 1975 and 1980, are first computed. All 

earnings are in 1980 prices. If some of the earnings are zero, an average of the 

remaining earnings is computed. The mother’s and father’s average incomes are 

then added. 

 



Chapter 2 
 

 38

Table A2.1. Descriptive Statistics for the Educational Attainment Variables 

Variable:  N:  Mean:  

Schooling (SUN2000)   228,84 12.11 
No upper-secondary degree    5,934 .026 
20-79 academic points but no degree   4,098 .018 
80-119 academic points but no degree  2,988 .013 
At least 120 academic points but no degree    6,073 .027 
Study programme:   
General   31,099 .136 
Pedagogic   5,196 .023 
Human. or Cultural   3,886 .017 
Soc. or Journalistic   3,463 .015 
Econ, Admin. or Comp.   34,795 .152 
Law   1,979 .009 
Natural science   2,069 .009 
Technical   121,828 .532 
Agricul. or Forestry   6,054 .026 
Low Medicine   4,941 .022 
High Medicine   1,743 .008 
Services   10,979 .048 
Missing   808 .035 
      
Note: 40 academic points correspond to one year of fulltime studies or 60 ECTS (European 

Credit Transfer System) credits. 
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Table A2.2. Estimated Income Premiums for the Schooling-test Score Pairs   

Test Score 1 2 3 4 5 6 7 8 9 

Schooling:          
9 -   .084*** .119*** .136***  .163*** .173*** .199*** .253*** .126 
 -   (.014) (.013) (.013) (.014) (.015) (.019) (.033) (.092) 
10 -.056*   .010 .038** .057*** .075*** .138*** .155*** .129** -.023 
 (.033) (.019) (.016) (.016) (.017) (.021) (.031) (.062) (.165) 
11 .050*** .123*** .165***  .196*** .222*** .247*** .259***  .250*** .119** 
  (.017) (.013) (.013) (.013) (.013) (.013) (.013) (.017) (.056) 
12 .025 .062*** .150***  .226*** .285*** .330*** .354***  .373*** .448*** 
 (.047) (.020) (.015) (.013) (.013) (.013) (.013) (.015) (.028) 
13 .358*** .148*** .262*** .377*** .404*** .449***  .466*** .481*** .513*** 
 (.111) (.050) (.024) (.015) (.014) (.013) (.013) (.014) (.019) 
14 .164 .146*** .202*** .294*** .369*** .422*** .474*** .509*** .519*** 
 (.125) (.040) (.022) (.016) (.014) (.014) (.014) (.015) (.025) 
15 .060 .241*** .222*** .347*** .436*** .484***  .541***  .557***   .538*** 
 (.117) (.060) (.026) (.016) (.014) (.013) (.014) (.015) (.022) 
16 .436***  .205** .350*** .380*** .513*** .597*** .668*** .715*** .752*** 
  (.165) (.111) (.046) (.021) (.015) (.014) (.013) (.014) (.016) 
17 .622*   -   .255 .472*** .573*** .622*** .673***  .704***  .684*** 
 (.330) -   (.233) (.077) (.036) (.024) (.020) (.020) (.035) 
18 -   -       .498** .244 .530*** .751*** .769*** .824*** .747*** 
 -   -   (.233) (.165) (.083) (.047) (.034) (.032) (.050) 
20 -   -      .176 .420*** .651*** .725*** .698*** .741*** .775*** 
 -   -   (.330) (.148) (.048) (.027) (.021) (.020) (.028) 
                    
Note: We control for experience, experience squared, labour market region and family income. 

Standard errors in parentheses. * Indicates significant at the 10% level, ** indicates 

significant at the 5% level and *** indicates significant at the 1% level. 
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Figure A2.1. Estimating the Model for the Years of Schooling Intervals; 9-17 
and 9- 20 
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Figure A2.2. Estimating the Model for the Years of Schooling Intervals; 12-17 
and 9-17 



 

 

 

Chapter 3 
 

 

Immigrants’ Returns to Schooling in 

Sweden 
 

 

 

3.1 Introduction 

 

In Sweden today, as in many other western countries, we observe that there is an 

earnings gap between immigrants and natives. The earnings gap is large, 

especially for newly arrived immigrants from poor and culturally distanced 

countries from Sweden. That many immigrants, even after as much as twenty 

years since migrating, have an earnings disadvantage compared to natives with 

similar observable characteristics, indicates that the assimilation process may 

have slowed down in Sweden. Moreover, studies show that for non-European 

men the wage gap to native Swedes is particularly large (Edin and Åslund, 2001; 

le Grand and Szulkin, 2000; Scott, 1999).1 

 Falling assimilation rates in the U.S. have partly been explained by the fact 

that more recent immigrant cohorts are less qualified than earlier ones (Borjas, 

1985). This might also apply to Sweden where recent immigrant cohorts have 
                                                            
1By taking into account the fact that it is primarily the least successful immigrants who emigrate 

back to their home country, Edin, LaLonde and Åslund (2000) show that the assimilation rate is 

often overestimated. 
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mostly emigrated from countries with low income levels (Edin and Åslund, 

2001). 2  To some extent the difference in earnings between immigrants and 

natives in Sweden might reflect ethnic discrimination (Arai, Regner and Schröder, 

1999; le Grand and Szulkin, 2000;  Rooth, 2001).  

 A more fruitful approach here might be to take the human capital and the 

returns to immigrant’s human capital into consideration. The human capital of 

the immigrant acquired abroad might not match the demands on the Swedish 

labour market perfectly. Moreover, language skills and Swedish-specific 

knowledge are factors that could very well be more important to succeed on the 

Swedish labour market today than before. An indication of the existence of such 

human capital problems is that the market returns to both foreign schooling and 

foreign experience seem to be lower than to domestic schooling and domestic 

experience.  A number of studies show that this is the case in other countries 

(Bratsberg and Ragan, 2002; Friedberg, 2000; Schoeni, 1997). 

 The aim of this paper is to investigate whether the empirical evidence found 

elsewhere, that the returns to immigrants’ schooling are lower than the returns to 

natives’ schooling, also applies to Sweden. It will also try to illuminate whether 

immigrants who differ in the amount they invest in Swedish schooling also differ 

in their rates of returns to schooling. Besides examining the case of Sweden, the 

paper contributes additional evidence on immigrants’ returns to schooling by 

using a population sample and, in contrast to many other studies, considering 

immigrant women. 

 The strategy adopted to answer these questions is to divide the immigrants 

into two groups. The first group consists of immigrants who arrived in Sweden 

before or during age 16 and who therefore have obtained all, or some, of their 

compulsory schooling in Sweden. The second group consists of immigrants who 

arrived in Sweden after the age of 16 and who therefore had the opportunity to 

                                                            
2 However, Scott (1999) argues that the “quality” of the immigrant cohorts arriving in Sweden 

before 1993 has not decreased over time. Instead, there has been a shift in the Swedish labour 

demand. 
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complete their compulsory education before migrating to Sweden.3 With this 

division of the data we can compare the returns to schooling between immigrants 

who integrated into the Swedish school system at an early stage and immigrants 

who acquired most of their schooling in their home country. Furthermore, by 

using year of highest education we can decide whether the education of the 

immigrants in the second group is only foreign or if they have completed their 

education in Sweden.4 Using this information we can measure if there exists an 

association between the immigrants’ returns to schooling and where the 

education has been acquired. 

 By restricting the sample to employed individuals who have an annual 

income from work above 60,000 SEK, the study focuses on a subpopulation of 

immigrants. However, much of the earnings gap between natives and immigrants 

can be attributed to the fact that many immigrants on the Swedish (or E.U.) 

labour market are unemployed or do not belong to the work force, i.e. they do not 

have any income from work at all (Edin and Åslund, 2001). Contrary to the U.S. 

experience, where the employment gap between natives and immigrants 

disappears approximately ten years after arrival (Chiswick, Cohen and Zach, 

1997), Nekby (2002) shows that the employment gap between natives and 

immigrants in Sweden persists. Thus, because the selection process into 

employment is not considered the full returns to schooling for immigrants are 

larger than those reported from only estimating earning functions.5 

                                                            
3 In the analysis the actual number of immigrant groups will be three because the immigrants 

who arrived in Sweden after the age of 16 will be further divided into those arriving before and 

after 1992. 
4 By comparing age at highest education and age at migration we can decide if the education is 

foreign or Swedish. However, for approximately 50% of the immigrants there is missing 

information for the year of highest education variable. 
5 In table A3.1 it is shown that there is a positive relationship between years of schooling and 

employment for immigrants. For male immigrants the relationship is significantly stronger than 

for male natives. 
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The methodological approach used here is primarily to estimate separate 

Mincer equations for natives and immigrants. Using the Mincer approach implies 

that we analyse whether the within-group returns to schooling differ between 

immigrants and natives, and not whether there exist earnings differences between 

immigrants and natives conditional on the level of education. Hence, this 

approach entails that we only compare differences in slope, i.e. in the familiar 

return to schooling estimate, and not the differences in intercept between 

immigrants and natives. Since we use the Mincer specification it is convenient to 

name the estimates “returns”, although what are actually analysed are educational 

income differentials within-groups, and not returns (at least not in the causal 

sense).6 

 Section 3.2 gives a brief theoretical background and a survey of earlier 

research on immigrants’ returns to human capital. The data is shown in section 

3.3 and the baseline returns to schooling estimates are reported for natives and 

immigrants in section 3.4. Section 3.5 analyses whether immigrants’ returns to 

schooling vary with age at migration and period of migration. Section 3.6 

discusses whether immigrants benefit from investing in a Swedish education. 

Section 3.7 completes the paper with conclusions and a discussion. 

 

 

3.2 Theoretical background and earlier studies 

 

Lower returns to foreign human capital on the Swedish labour market could be 

due to many different reasons. Probably the most important one is the 

immigrants’ lack of proficiency in the Swedish language. Not possessing other 

crucial Swedish-specific knowledge or skills could result in low returns to 

foreign education and experience. Moreover, the demand for some particular 

skills acquired in the home country might be nonexistent in Sweden. Another 

explanation, probably most applicable to immigrants from developing countries, 
                                                            
6 For more information on returns to schooling and whether they are a causal effect, see Card (1999). 
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is that the quality of the schooling and experience obtained in the home country 

is lower than the quality of Swedish schooling and experience. The same number 

of years of schooling for natives and immigrants are then not equally valued. It 

could also be that employers might have difficulties evaluating the immigrant’s 

education. Another practical problem could be that highly qualified professionals, 

for instance doctors, might have problems getting the Swedish certificate needed 

for continuing their professional career in Sweden. 

 A “devaluation” of the immigrants’ human capital will primarily harm the 

high-educated immigrants. “Forcing” high-educated immigrants to accept jobs 

for which they are overeducated results in native-immigrant earnings differentials 

that are relatively larger for the academic education levels compared to the 

compulsory and upper-secondary education levels, and this will consequently 

serve to bring the empirical returns to schooling estimates down. However, 

Chiswick and Miller (2005) show that while overeducation, i.e., having a higher 

education level than the reference level, is one reason for the low returns to 

schooling for immigrants in the U.S., undereducation, i.e., having less education 

than the reference level, is as important a factor of immigrants’ low returns to 

schooling.7 

 Studies based on American data report that immigrants who have invested in 

U.S. schooling have higher returns to schooling than immigrants who have not. 

Schoeni (1997) finds that this is true for all immigrant groups. However, even if 

the immigrant has invested in U.S. schooling, the returns to schooling vary 

between immigrant groups. He emphasizes that economic progress is highly 

related to country of origin and that immigrants who invest in U.S. schooling 

have considerably more years of education than immigrants who do not. A 

similar study, Bratsberg and Ragan (2002), establishes that the higher returns to 

schooling for immigrants, who have acquired U.S. schooling, do not depend on 

an ability bias or superior English skills. They draw the conclusion that U.S. 

                                                            
7 Undereducation drives the returns to schooling down if immigrants, with less education than is 

common for the occupation in which they work, earn a relatively high income. 
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education upgrades or validates foreign education. Moreover, even if the 

immigrants with U.S. schooling arrive on average at a younger age than 

immigrants with only foreign schooling, Bratsberg and Ragan provide evidence 

that the higher returns to schooling for the group of immigrants with U.S. 

schooling are not associated with the effect of growing up in the U.S.. 

Irrespective of whether the immigrant has invested only in U.S. education or has 

merely completed the education in the U.S., the returns to schooling are the same 

and comparable to the returns to schooling for natives. Bratsberg and Ragan 

confirm that the returns to foreign schooling for immigrants vary with country of 

origin and that immigrants from countries with a high GDP per capita and from 

English-speaking countries have the highest returns to foreign schooling. 

Consequently, Bratsberg and Ragan’s study shows that immigrants from less 

developed countries have the strongest economic incentive to invest in U.S. 

schooling and receive the highest wage premium from this. School quality, 

measured as the pupil-teacher ratio and expenditures per pupil in the origin 

country, also seems to be correlated with the returns to schooling in the 

destination country.8 

 Friedberg (2000) constructs a more precise model of the relationship of 

earnings and, domestic and foreign education and domestic and foreign labour 

market experience. Using Israeli data Friedberg finds that natives receive higher 

returns from Israeli education and experience than immigrants do, and that Israeli 

education is more valued than foreign education for most immigrant groups. 

Furthermore, the Friedberg study also reports that the returns to foreign 

experience are generally insignificant. In accordance with the results of the 

American studies, immigrants who continue to invest in schooling after their 

arrival in Israel seem to increase their returns from foreign schooling.  Some 

recent Canadian studies also report that foreign labour market experience is 

                                                            
8 See Bratsberg and Terrell (2002), where per capita GDP, English language and other factors 

are held constant. 
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valued much less than experience obtained in the destination country (Alboim, 

Finnie and Meng, 2005; Ferrer and Riddel, 2004). 

 A maybe surprising but very interesting result is found in Ferrer and Riddel 

(2004). They show that credentials and degrees acquired in the origin country are 

actually valued at least as much, and sometimes even more, than natives’ 

credentials or degrees obtained in Canada. However, at the same time and 

consistent with the studies mentioned above, they find that the returns to 

schooling for immigrants are lower than the returns to schooling for natives. 

 

 

3.3 Data 

 

This study is based on register data from Statistics Sweden and is for a cross-

sectional population sample for 2001. 

 Analogous to other studies in this field, young age groups and second-

generation immigrants are excluded from the sample,9 i.e. the sample is restricted 

to natives and immigrants 10  in the ages 26-64. Students, early retired and 

individuals who have a disability pension are also excluded. Unlike many other 

studies, which often restrict the sample to only men, we include women in our 

sample. This then constitutes a sample of 1,490,025 native men and 1,303,196 

native women and 245,483 immigrant men and 227,474 immigrant women. 

 It is often preferred to have wage data when estimating returns to schooling, 

but for this data, i.e. register data from Statistics Sweden, Antelius and Björklund 

                                                            
9 Immigrants arriving in Sweden during 2001 are also excluded, because they have not had the 

opportunity to work in Sweden for the entire year 2001 and therefore their earnings are not 

comparable to those of natives. Also, approximately 5% of the immigrants are excluded because 

migration year or education level or country of origin is missing. Education level is also missing 

for a very small number of natives. 
10 In this context native is defined as a Swedish-born individual with two Swedish born parents 

and who has lived in Sweden for his/her entire life. An immigrant is an individual who is 

foreign-born with two foreign-born parents. 
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(2000) find that it does not seem to matter if you use hourly wages or annual 

earnings when excluding individuals with low incomes. Therefore, we restrict the 

sample to individuals who have an annual income from work above 60,00011 

SEK.12 

 Because the aim is to study the relationship between schooling and earnings 

and not schooling and employment we also restrict the sample to individuals 

employed in the third week of November. This leaves us with a sample of 

1,238,468 native men and 1,048,083 native women and 153,455 immigrant men 

and 141,330 immigrant women. That about 37.5% of the immigrant men and 

37.9% of the immigrant women are excluded because of these restrictions, 

compared to approximately 16.9% of the native men and 19.6% of the native 

women, exposes in a striking manner the immigrants’ problems in getting 

employment in Sweden. 

 Our strategy, to divide the immigrants into those arriving before or after the 

age of 16, which is used to illuminate if the returns to schooling for immigrants 

are connected to whether the education is Swedish or foreign, has the effect that 

the two groups differ concerning when they arrived in Sweden. Of the 

immigrants arriving in Sweden before or during the age of 16, all arrived before 

                                                            
11 60,000 SEK is about $8,000. 
12 One might feel some hesitation whether the findings in Antelius and Björklund (2000) also 

holds for immigrants. Moreover, restricting on SEK 60,000 might seem rather arbitrary. 

Therefore it is desirable to test whether the results are sensitive to changes in the size of the 

income restriction. Table A3.2 shows that when the income restriction is changed the return to 

schooling estimates for both immigrants and natives change. A higher income ceiling leads to a 

lower return to schooling estimate. This is consistent with the findings in Antelius and 

Björklund (2000). However, the changes are not substantial and it does not seem as if 

immigrants are more sensitive to the changes than natives are. Whereas the returns to schooling 

gap between immigrant and native men increases when using a higher income ceiling, the gap 

decreases for women. Thus, on overall, our results seem to stand even when the size of the 

income restriction is changed. 
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1992.13 In comparison, of the immigrants arriving in Sweden after the age of 16 

some arrived before and others after 1992. The immigrants who arrived in 

Sweden during 1992 or after have not only spent considerably fewer years 

assimilating into the Swedish society, they might also belong to a migration 

cohort that differs in other respects as well. For instance, during this time period 

the annual number of refugees coming to Sweden more than tripled. In 1992 

almost 70,000 refugee immigrants from the former Yugoslavia applied for 

residence permits in Sweden. Moreover, 1992 was the year when Swedish 

unemployment started to increase quite rapidly and during the period 1991 to 

1993 it went from 3 to 10.4%. This change for the worse in the Swedish labour 

market during the 1990s might primarily have hurt the labour market situation of 

immigrants arriving during this time period.14 

 This leaves us with three immigrant groups: i) the group of immigrants who 

arrived in Sweden before or during the age of 16, and before 1992, and who have 

obtained all or some of their compulsory schooling in Sweden, ii) the group of 

immigrants who arrived in Sweden after the age of 16, and before 1992 and iii) 

the group of immigrants who arrived in Sweden after the age of 16, and during 

1992 or after. The second and third immigrant groups have either a completely 

foreign education or, at least, a foreign compulsory education that has been 

supplemented in Sweden. 

 The data contains the educational attainment variable, SUN 2000, which is 

adjusted to fit the International Classification of Education (ISCED97). The 

constructed years of schooling variable contains all potential years of schooling 

between eight and twenty, except for nineteen years of schooling. The earnings 

variable used is a measure of annual income from work for the year 2001. 

                                                            
13 This is because we restrict the sample to individuals aged 26 or older. 
14 An alternative way of dividing the data could be before and after 1985, i.e. the year when a 

new settlement policy, the “Hela Sverige” strategy, was introduced. However, besides being a 

less logical year for dividing the data, dividing the data before and after 1985 also leads to less 

consistent result.  
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 In table 3.1 descriptive statistics are reported for natives and the three 

immigrant groups. Descriptive statistics are also provided separately for 

immigrants from the Nordic countries, immigrants from western Europe 

(including immigrants from the U.S., Australia and New Zealand), immigrants 

from eastern and southern Europe, and immigrants from outside Europe.  

 
Table 3.1. Descriptive Statistics for Natives and Immigrants 

Men   
Annual 
Income  Schooling 

Earnings 
sample N  

     
Natives   296 11.8   83.1   1,238,468    
Nordic Countries   281 11.2   73.8    47,956 
Western Europe 314 13.1   68.9   16,983 
Southern and Eastern Europe   241 12.0   61.9   43,701 
Outside Europe   231 12.3   52.6   44,815 
Age at migration: ≤16  269 11.6   73.6  38,428 
Year of migration: 1992<   261 11.7   62.6   76,538 
Year of migration: ≥1992   243 12.8   54.2   38,489 
          
     
Women         
     
Natives   211 12.1   80.4   1,048,083    
Nordic Countries   215 11.7   75.9   55,371 
Western Europe  230 13.1   63.3   10,699 
Southern and Eastern Europe   199 12.2   59.5   39,825 
Outside Europe   183 11.9   50.2   35,435 
Age at migration: ≤16   206 11.9   71.8   34,349 
Year of migration: 1992<  211 11.8  67.4   76,064 
Year of migration: ≥1992  184 12.6   46.3   30,917 
          
Notes: Annual income is annual income/1000. “Earnings sample” is the share employed and 

who have an income from work above 60,000 SEK. The schooling measure is average years 

of schooling for the individuals belonging to the “earnings sample”. 

 

Worth emphasizing in table 3.1 is that immigrants who arrived after 1992 are on 

average more educated than both natives and immigrants who arrived in Sweden 

before or during 1992. Furthermore, immigrants from western Europe are on 

average more educated and have a higher income than natives, whereas 

immigrants from the Nordic countries are less educated than natives. The 

earnings differential between natives and immigrants is especially large for 
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immigrants from eastern and southern Europe, for those from outside of Europe, 

and for those who arrived in Sweden after 1992. For these immigrant groups the 

probability of having an annual income from work above 60,000 SEK, i.e. of 

being employed, is also much lower compared to natives.  

 

 

3.4 Estimating the returns to schooling for immigrants and natives 

 

Since Chiswick (1978) the earnings function most often estimated when studying 

the labour market assimilation of immigrants is: 

 

εαβββββα +++++++= MYsmYsmExpExpSy 1
2

43
2

2100ln                (3.1) 

 

which is a special case of the even more well-known Mincer equation. Here, log 

earnings is regressed on years of schooling, S, potential experience and potential 

experience squared, Exp and Exp2, years since migration and years since 

migration squared, Ysm and Ysm2, and finally an indicator variable for immigrant 

status M. β0 gives us the relationship between annual income and schooling, i.e. 

the familiar returns to schooling estimate. 

 In table 3.2 and table 3.3 different versions of the earnings function are 

estimated separately for immigrant men and women and for native men and 

women, respectively. Model 2 in table 3.2, where we only control for years of 

schooling and region of origin, shows that the returns to schooling estimate for 

immigrant men is 5.9 and for immigrant women 5.0. In comparison, model 1 in 

table 3.3 shows that the returns to schooling estimate is 6.9 for native men and 

5.9 for native women. 

 Given the schooling level of the individual, model 2, in table 3.2, shows that 

immigrants from the Nordic countries are the immigrant group with highest 

annual earnings. When controlling for potential experience (model 3 in table 3.2 

and model 2 in table 3.3) we find that the returns to schooling estimate increases  
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Table 3.2. OLS Earnings Equation Estimates for Immigrants  
       
 Men (n=153,455) (1) (2) (3) (4) (5) (6) 
Intercept  
    

12.439*** 
(.002) 

11.779*** 
(.005)  

11.547*** 
(.009) 

11.419*** 
(.009) 

11.455***  
(.010)   

11.481*** 
(.010) 

Western Europe     
 

.071*** 
(.004) 

-.046*** 
(.004) 

-.039***  
(.004) 

-.009**  
(.004) 

-.014***   
(.004) 

-.019*** 
(.004) 

Southern and Eastern Eur. 
 

-.150*** 
(.003) 

-.201*** 
(.003) 

-.188*** 
(.003) 

-.141***  
(.003) 

-.144***   
(.003) 

-.158*** 
(.003) 

Outside Europe     
 

-.207*** 
(.003) 

-.271***   
(.003) 

-.250*** 
(.003) 

-.203***  
(.003) 

-.216***  
(.003) 

-.224*** 
(.003) 

Schooling      
  

.059*** 
(.000) 

.064*** 
(.000) 

.064***  
(.000) 

.064*** 
(.000) 

.062*** 
(.000) 

Experience     
    

.010***  
(.001) 

.008*** 
(.001) 

.008***   
(.001) 

.005*** 
(.001) 

Experience2/100 
    

-.012***  
(.000) 

-.012*** 
(.000) 

-.013*** 
(.000) 

-.011*** 
(.000) 

YSM   
    

.011***  
(.000) 

.011***  
(.00) 

.012*** 
(.000) 

YSM2/100    
    

-.014***  
(.000) 

-.013***  
(.000) 

-.015*** 
(.000) 

Labour market region no     no     no     no  yes   yes 
Married, small children no     no    no     no   no     yes 
       
R2     .046    .152      .159      .171    .179     .185 
       
Women  (n=141,330)             
Intercept      
 

12.201*** 
(.002)   

11.618*** 
(.005)   

11.198*** 
(.009)   

11.069*** 
(.009) 

11.156*** 
(.009)   

11.323*** 
(.010) 

Western Europe    
 

 .030*** 
(.004) 

-.042***   
(.004) 

-.029*** 
(.004) 

-.006   
(.004) 

-.006  
(.004) 

-.004 
(.004) 

Southern and Eastern Eur. 
 

-.095*** 
(.003) 

-.122***  
(.003) 

-.098***   
(.003) 

-.056***  
(.003) 

-.048***   
(.003) 

-.050*** 
(.003) 

Outside Europe   
   

-.175***  
(.003) 

-.186***     
(.003) 

-.137*** 
(.003) 

-.099***  
(.003) 

-.112***  
(.003) 

-.109*** 
(.003) 

Schooling        
  

 
 

.050***   
(.000) 

.058***    
(.000) 

.059***  
(.000) 

.057*** 
(.000) 

.054*** 
(.000) 

Experience    
   

.019***  
(.001) 

.015***  
(.001) 

.016***  
(.001) 

.011*** 
(.001) 

Experience2/100    
             

-.024***    
(.000) 

-.021***  
(.000) 

-.023***   
(.000) 

-.020*** 
(.000) 

YSM    
    

.014***   
(.000) 

.013***   
(.000) 

.012*** 
(.000) 

YSM2/100    
    

-.021***  
(.000) 

-.019***   
(.000) 

-.017*** 
(.000) 

Labour market region          no no     no     no     yes    yes 
Married, small children       no no    no     no     no     yes 
       
R2   .030      .121   .142    .157 .175      .196 
              
Notes: The dependent variable is logarithmic annual income from work. The reference group is 

from the Nordic countries. The coefficients are given in log points. Standard errors in parentheses. 
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for both immigrants and natives.15 Whereas the returns to experience estimate is 

almost as high for immigrant women as for native women, it is considerably 

smaller for immigrant men than for native men. Including years since migration       

into the model does not seem to affect the returns to schooling estimate for 

immigrants. Moreover, controlling for labour market region and family status has 

only a minor impact on the returns to schooling estimate for immigrants. For the 

full model, i.e. model 6 for immigrants and model 4 for natives, a significant16 

difference in returns to schooling between natives and immigrants is found, 0.4 

for men and 1.0 for women. 

 
Table 3.3. OLS Earnings Equation Estimates for Natives 

     
Men (n=1,238,468) (1) (2) (3) (4) 

Intercept   11.680 (.002)***    11.270 (.003)***    11.433 (.003)***    11.501 (.003)*** 
Schooling    .069 (.000)***     .075 (.000)***     .070 (.000)***     .066 (.000)*** 
Experience     .024 (.000)***   .025 (.000)***     .021 (.000)*** 
Experience2/100     .000 (.000)***   .000 (.000)***     .000 (.000)*** 
Labour market region no    no    yes   yes 
Married, small children no    no    no    yes 
     
R2  .141     .167     .196     .209 
     
Women (n=1,048,083)         
Intercept   11.457 (.002)***    10.971 (.003)***    11.141 (.003)***    11.315 (.003)*** 
Schooling    .059 (.000)***     .071 (.000)***     .066 (.000)***     .064 (.000)*** 
Experience    .022 (.000)***     .024 (.000)***     .020 (.000)*** 
Experience2/100      .000 (.000)***     .000 (.000)***     .000 (.000)*** 
Labour market region no    no    yes   yes 
Married, small children no    no    no    yes 
     
R2  .112     .150     .185     .223 
          
Note: The dependent variable is logarithmic annual income from work. The coefficients are 

given in log points. Standard errors in parentheses. 

 
                                                            
15 However, it could be that we underestimate the return to experience for immigrants because 

of measurement errors in the experience estimate for immigrants, i.e. that there is a larger 

discrepancy between experience and potential experience for immigrants than for natives. 
16 An independent sample t-test is used (throughout in the paper) for comparing if the returns to 

schooling differ between samples.  
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In table 3.4 model 6, i.e. the full specification, is estimated separately for the 

Nordic countries, western Europe, eastern and southern Europe and outside of 

Europe. Here, we also include indicator variables for the specific country of 

origin. The first finding is that there is only a minor variation in the returns to 

schooling for the different groups of origin. Roughly, one finds that the returns to 

schooling estimates are significantly higher, 0.5-1.0, for the immigrant groups 

from the Nordic countries or western Europe in comparison to those from either 

eastern and southern Europe or outside of Europe.  

 
Table 3.4. OLS Earnings Equation Estimates for Immigrants of Different Origin 

 Men 
The Nordic  
countries    

Western   
Europe     

Southern and 
Eastern Eur.    

Outside  
Europe 

Schooling    .063 (.001)***     .063 (.001)***     .051 (.001)***     .058 (.001)*** 
Experience   .014 (.001)***    .021 (.002)***     .003 (.001)***     .007 (.001)*** 
Experience2/100     -.021 (.000)***    -.038 (.000)***    -.012 (.000)***    -.017 (.000)*** 
YSM    -.000 (.001)     -.003 (.001)***    .017 (.001)***     .019 (.001)*** 
YSM2/100      .000 (.000)  .011 (.000)***     -.018 (.000)***    -.023 (.000)*** 
     
R2    .166      .167      .186      .180 
N   47,956 16,983 43,701 44,815 
     
Women         

Schooling    .056 (.001)***     .059 (.002)***     .052 (.001)***     .048 (.001)*** 
Experience   .016 (.001)***    .015 (.002)***     .010 (.001)***     .013 (.001)*** 
Experience2/100     -.024 (.000)***    -.028 (.000)***    -.020 (.000)***    -.024 (.000)*** 
YSM     .003 (.001)***     .003 (.001)***    .019 (.001)***     .017 (.001)*** 
YSM2/100       -.006 (.000)***    -.001 (.000)      -.024 (.000)***    -.021 (.000)*** 
     
R2    .171      .176      .202      .196 
N   55,371 10,699 39,825 35,435 
          
Notes: The dependent variable is logarithmic annual income from work. In all models country 

of origin, labour market region and family status are controlled for. The coefficients are given 

in log points. Standard errors in parentheses. 
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If the relationship between schooling and annual income differ in respect of 

linearity between immigrants and natives, it might partly explain our results. 

However, in figure A3.1 to A3.4, where we use a more flexible speciation, i.e. 

dummy variables for each year of schooling instead of the continuous year of 

schooling variable, the relationship between schooling and annual income seems 

to be fairly similar between natives and immigrants. At least, the observed 

differences in the relationship seem in general to be well captured by the 

differences in the return to schooling estimates. 

 A second finding is that, for immigrants from the Nordic countries or 

western Europe, the years-since-migration coefficient is very small (and even 

negative for men) and the experience coefficient relatively large.17 This probably 

reflects the fact that the assimilation time is short for immigrants from these 

regions, while their foreign experience is fairly transferable and is rewarded on 

the Swedish labour market. 

 The large years-since-migration coefficient for both male and female 

immigrants from eastern and southern Europe or outside of Europe indicates that 

there are high labour market assimilation rates for immigrants from these 

regions.18 Moreover, for men from the same regions the experience estimate is 

very small,19 which confirms the result that the returns to experience for men 

from developing countries are noticeably smaller than for men from developed 

countries (Bratsberg and Ragan, 2002, Friedberg, 2000). 

 

 

                                                            
17 As before, excluding the years since migration variable from the model does not affect the 

schooling estimate for any of the different regions. Neither does using indicator variables 

instead of the continuous years-since-migration variable seem to change the schooling estimate 

a great deal. 
18 This result might, however, also reflect the fact that the earlier cohorts are of higher quality 

than the more recent cohorts. 
19 For some reason women from eastern and southern Europe or outside of Europe benefit more 

from experience than men from the same regions. 
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3.5 Do age at migration and period of migration matter? 

 
Do age at migration and period of migration affect the returns to schooling? To 

find out we split up our data into the three different immigrant groups, i.e. the 

group that arrived in Sweden before or during the age of 16, and the two years 

since migration groups (before and after 1992). Estimating the returns to 

schooling for each of these groups brings more variation into the results. In table 

3.5 the returns to schooling estimates are given for each of the three immigration 

groups, separately for the different regions of origin.20 

 Table 3.5 shows that the returns to schooling for immigrants arriving in 

Sweden before or during the age of 16 are significantly higher than for 

immigrants arriving in Sweden after the age of 16. In general, the returns to 

schooling for immigrant men arriving in Sweden before or during the age of 16 

actually exceed the returns to schooling for native men significantly (6.6 

according to table 3.3). For women the returns to schooling for this group of 

immigrants are the same as for native women (6.4 according to table 3.3). Thus, 

integrating into the Swedish compulsory schooling system seems to decrease the 

difference in returns to schooling between natives and immigrants.21 

 This also indicates that the lower returns to schooling that immigrants 

generally receive are primarily, or entirely, related to the human capital of the 

individual, and therefore not to labour market discrimination. If ethnic 

discrimination affects the returns to schooling then immigrants arriving in 

Sweden during compulsory school age would also have returns to schooling that 

are lower than natives’ returns to schooling. Here, we do not consider that ethnic 

discrimination could cause the intercept to be lower for immigrants than for 

natives, i.e. that there might exist a general income gap between immigrants and 
                                                            
20 We continue to estimate the full specification, i.e. what is referred to as model 6 in table 3.3. 

When estimating the model for the different regions the indicator variables for specific country 

of origin are included. 
21 By restricting the sample to only those arriving in Sweden before the age of eleven, i.e. for 

those truly integrated into the Swedish compulsory schooling system, similar results are found. 



Immigrants’ Returns to Schooling in Sweden 
 

 57

natives. Instead the result only means that ethnic discrimination is not the reason 

why the earnings gap might increase with the education level. 

 Further, examining the returns to schooling, for the group of immigrants 

arriving in Sweden before or during the age of 16, reveals that the returns to 

schooling vary between the different regions of origin. Perhaps surprisingly, the 

immigrants from the Nordic countries seem to receive the lowest returns to 

schooling, 6.0 for men and 5.9 for women. 22  Moreover, among the young 

migrants it is those from eastern and southern Europe and from outside of Europe 

that receive the highest returns to their schooling. For eastern and southern 

Europe the returns to schooling estimate is 7.9 for men and 6.8 for women, and 

for outside of Europe the estimate is 8.3 for men and 7.3 for women.23  

 
Table 3.5. Returns to Schooling Estimates for the Different Immigrant Groups 

    
Men Age at mig: -16   Year of mig: 1992<  Year of mig: ≥1992   
The Nordic countries   6.0 (.002)      5.6 (.001)       9.4 (.004) 
Western Europe   7.3 (.004)    5.4 (.002)       8.1 (.003) 
Southern and Eastern Europe  7.9 (.003)       5.5 (.001)      3.8 (.001) 
Outside Europe   8.3 (.003)       5.5 (.001)       5.2 (.002) 
Total  6.9 (.001)     5.5 (.001)     5.6 (.001) 
    
Women       

The Nordic countries   5.9 (.002)       5.1 (.001)       7.1 (.030) 
Western Europe   6.5 (.004)       5.4 (.003)       6.0 (.004) 
Southern and Eastern Europe 6.8 (.003)       5.7 (.001)       4.1 (.001) 
Outside Europe   7.3 (.003)       5.0 (.001)       3.4 (.002) 
Total   6.4 (.001)       5.3 (.001)       4.3 (.001) 
        
Notes: The dependent variable is logarithmic annual income from work. All coefficients are 

significant on the 1%-level. The coefficients are given in log points. Standard errors in 

parentheses. 

 

                                                            
22 Compared to the other groups of origin the returns to schooling are significantly lower. 
23 This could be because of quality differences between the immigrant cohorts from the Nordic 

countries or western Europe and the cohorts from eastern and southern Europe or outside of 

Europe. 
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For immigrants belonging to the second immigrant group, i.e. immigrants 

arriving in Sweden after the age of 16 and before 1992, the returns to schooling 

are 5.5 for men and 5.3 for women and vary little between different regions of 

origin. This is further evidence indicating that ethnic discrimination is not a 

factor for explaining returns to schooling for immigrants. 

 However, for the group of immigrants arriving during 1992 or after there are 

large differences in the returns of the different regions of origin. Recently arrived 

immigrants from the Nordic countries and western Europe have significantly 

higher returns to schooling than recently arrived immigrants from eastern and 

southern Europe or outside of Europe. Thus, there seems to have been a quality 

(given observed characteristics) increase in the cohorts migrating from the 

Nordic countries and from western Europe, probably because there has been a 

change in the factors determining the migration flows from these regions, i.e. 

from push to pull migration, and maybe that the relative differences in conditions 

between Sweden and the Nordic countries and western Europe primarily pull 

cohorts of high quality to Sweden today. The low returns to schooling for the 

recently arrived immigrants from eastern and southern Europe or outside of 

Europe are either due to a decrease in cohort quality or to assimilation problems. 

 

 

3.6 Does Swedish schooling pay off? 

 

To what extent have immigrants invested in further education after arriving in 

Sweden, and does a Swedish education affect immigrants’ earnings? 

 To decide whether an immigrant’s schooling is only foreign or if he/she has 

completed the education in Sweden, we make use of data on which year the 

individual attained his/her highest education. If this is later than the year of 

migration, we assume that the immigrant has continued studying after arriving in 
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Sweden, and that the highest education reached thus is Swedish.24 However, 

many of the sources Statistics Sweden uses for collecting the educational 

attainment data do not contain information about the year of highest education. 

For as many as 51.4% of the immigrants there is missing information about the 

year when the highest education was attained. In comparison, 32.5% of the 

natives have missing information for this variable. Since the data provides us 

with a year of highest education variable of poor quality, we must proceed very 

carefully. Table 3.6 shows the distribution of immigrants having a Swedish or a 

foreign education, and missing information, for the different immigrant groups. 

 
Table 3.6. Distribution of Immigrants with a Swedish Education, a Foreign 
Education, and Missing Information for the Year of Highest Education Variable 
  
 “Missing” Foreign education Swedish education 

The Nordic countries   46.6%    10.9%    42.6% 
Western Europe   50.7%    16.4%    32.8% 
Southern and Eastern Europe   59.2%   15.1%    25.7% 
Outside Europe   50.0%    14.9%    35.1% 
    
Age at migration: -16   29.9%    0.0%   70.1% 
Year of migration: 1992<   46.6%    22.3%    31.1% 
Year of migration: ≥1992   84.8%    9.0%     6.2% 
Total   51.4%    13.7%    34.9% 
    

 

Table 3.6 shows that missing values for years of highest education are most 

frequent for immigrants arriving in Sweden during 1992 or after. 25  For the 

different origin groups we find that immigrants from the Nordic countries most 

                                                            
24 In those cases where year of highest education is the same as year of migration we assume 

that the individual completed the education before migrating to Sweden and that the education 

therefore is foreign. 
25  For immigrants arriving in Sweden around the year 1983 the share of immigrants with 

missing values for year of highest education is the smallest, approximately 30%. For those who 

came before 1980 the share of immigrants with missing values for year of highest education 

seems to slowly increase with years since migration, up to a level of approximately 50% for 

those who came between 1952 and  1965, and 60% for those who arrived before 1952. 
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often have a Swedish education and least often missing information, whereas the 

opposite is the case for immigrants from eastern and southern Europe. 

 Table 3.7 gives the mean schooling level for our three immigrant groups, and 

for each of the three education classifications. The most important finding is that, 

irrespective of the immigrant group, the individuals with missing information for 

the year of highest education variable are considerably less educated than the 

immigrants with either a Swedish or a foreign education. However, for the group 

of immigrants arriving in Sweden during or after 1992, which apparently is by 

far the most educated immigrant group, the “missing value” individuals are also 

fairly well educated. The lower mean education level for the individuals with 

missing information is primarily because as much as 97.6% of the immigrants 

with either eight or nine years of schooling belong to the group with missing 

information for year of highest education. 

 
Table 3.7. Mean Schooling Level for the Education Classifications 
  
 “Missing”    Foreign education   Swedish education 

Age at migration: -16   10.2 - 12.4 
Year of migration: 1992<   10.4 12.8 13.0 
Year of migration: ≥1992         12.4 14.6 13.5 
        

 

 

3.6.1 Strategy for handling the “missing value” individuals 

 

Before estimating the returns to schooling for individuals with a foreign or a 

Swedish education, we will take a closer look at the “missing value” individuals 

in order to see whether we can classify them as having either a foreign or a 

Swedish education. 

 We start by looking at the immigrants arriving in Sweden before or during 

the age of 16. According to table 3.7 there are no individuals with a foreign 
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education among the young migrants. 26  The assumption that these young 

migrants have been integrated into the Swedish compulsory education system 

therefore seems valid. 

 For the immigrants arriving after the age of 16 and with missing values for 

the year of highest education, there might be some who have invested in a 

Swedish education. However, we believe that this is not a very common 

phenomenon and we will therefore categorize the missing value individuals as 

having only a foreign education. There are two reasons indicating that this is a 

sensible thing to do. First, of the individuals arriving in Sweden after the age of 

16, the percentage of those who have invested in a Swedish education seems to 

be reasonably high, 34.5%. 

 Secondly, for the immigrants arriving in Sweden after the age of 16 (and who 

do not belong to the “missing value” group) there is no difference in the mean 

schooling level between those who have invested in a Swedish education and 

those with only a foreign education, the mean years of schooling being 13.0 for 

both groups. Still, one would expect the mean schooling level of immigrants who 

have invested in a Swedish education to be higher than the mean schooling level 

of immigrants with only foreign schooling. By merging the “missing value” 

individuals with the immigrants who have already been categorized as having 

only a foreign education, we get a mean schooling level difference that seems 

plausible; the difference in mean schooling years after the merging amounts to 

1.3 years. 

 Even if the merging of the “missing value” individuals with the immigrants 

with only a foreign education may seem to be quite drastic at first, we believe 

that the fraction of misclassifications is not large enough to cause any major 

biases in our results. The estimation results in section 3.6.3 also support the fact 

that the strategy is sensible. We will come back to this later on. 

                                                            
26 Actually, according to the data only 21 immigrants arriving before or during the age of 16 had 

a foreign education. This number should be compared to the fact that a total of 72,777 belong to 

the group. 
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3.6.2 The return to schooling among immigrants arriving in Sweden as adults 

 
In this section we estimate the returns to schooling for the group that has invested 

in a Swedish education and for the group categorized as having only foreign 

schooling. The method used is to include, in a joint model, an interaction 

between years of schooling and Swedish education. The schooling estimate then 

gives the returns for the group with only a foreign education, and by adding the 

interaction effect to the schooling estimate we get the returns to schooling for the 

group that has invested in Swedish education. 

 In table 3.8 estimation results are reported separately for men and women. In 

column 1 for men and column 3 for women the interaction between years of 

schooling and a Swedish education is added to the now familiar model.27 The 

results show that the returns to schooling for the immigrants who have completed 

their education in Sweden are a little more than two percentage points higher 

compared to the immigrants with only foreign schooling. For immigrants with a 

Swedish education the returns to schooling estimate, 7.7 for men and 6.7 for 

women, is even higher than the returns to schooling for natives and immigrants 

who arrived before the age of 16 (the returns to schooling are 6.6 for native men 

and 6.4 for native women, whereas for immigrants arriving in Sweden before the 

age of 16 they are 7.2 for men and 6.4 for women). 

 Selection might obviously bias the returns to education estimate upward for 

the group that invests in a Swedish education. It might be the case that the 

immigrants who decide to invest in a Swedish education are the ones who stand 

to benefit the most from it.28 However, in the case of the U.S., Bratsberg and 

Ragan (2002) show that the higher returns for the immigrants who acquire U.S. 

schooling are not a result of ability bias. 
                                                            
27 A dummy variable indicating whether the education is Swedish or foreign is also included in 

the model, i.e. we let the intercept vary for the two groups. 
28 When comparing the returns to schooling between immigrants and natives we have to take 

into account the fact that the returns to schooling for natives are presumably also overestimated 

because of the well-known ability bias. 
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Table 3.8. Returns to Schooling Results for Immigrants with Swedish and 
Foreign Schooling 
     
  Men (n=115,027): Women (n=106,981): 
  (1) (2) (3) (4) 

Intercept      11.602 (.012)*** 11.578 (.013)*** 11.456 (.012)*** 11.460 (.013)*** 
Western Europe    -.037 (.005)***  -.037 (.005)*** -.009 (.005)** -.010 (.005)* 
South. East. Europe    -.201 (.004)*** -.199 (.004)*** -.073 (.003)*** -.073 (.003)*** 
Outside Europe     -.270 (.004)*** -.272 (.004)*** -.139 (.004)*** -.139 (.004)*** 
Swedish education      -.287 (.015)*** -.285 (.028)*** -.255 (.014)*** -.303 (.026)*** 
Schooling      .055 (.001)*** .056 (.001)*** .047 (.001)*** .047 (.001)*** 
Schooling×Swe. education    .02 (.001)*** .020 (.001)*** .020 (.001)*** .021 (.001)*** 
Experience      .005 (.001)*** .006 (.001)*** .008 (.001)*** .008 (.001)*** 
Experience2/100     -.011 (.000)*** -.014 (.000)*** -.016 (.000)*** -.016 (.000)*** 
Experience×Swe. education          -.001 (.002)  .005 (.002) *** 
Experience2×Swe. education/100          -.002 (.000)  -.006 (.000)* 
YSM     .016 (.001)*** .013 (.001)*** .017 (.001)*** .017 (.001)*** 
YSM2/100         -.024 (.000)*** -.017 (.000)*** -.029 (.000)*** -.026 (.000)*** 
YSM×Swe. education                .011 (.002)***       .002 (.002) 
YSM2×Swe. education/100                   -.032 (.000)***  -.002 (.000) 
     
R2  .193    .195   .207   .208 
          
Notes: The dependent variable is logarithmic annual income from work. The reference group is 

from the Nordic countries. In all models labour market region and family status are controlled 

for. The coefficients are given in log points. Standard errors in parentheses. 

 

Instead, since the “Swedish education” estimate is negative and relatively large, 

low-educated immigrants with only foreign schooling have a higher income than 

immigrants who have invested in a Swedish education.29 Figure 3.1 (for men) 

and figure 3.2 (for women), where we estimate the income premiums for each 

year of schooling for the Swedish educated and the foreign educated 

immigrants,30 clearly show that this is the case. Moreover, the estimated income 

premiums show that the Swedish educated catch up, and for the education levels 

12 to 15 for men and 13 to 17 for women the Swedish educated receive a 
                                                            
29 However, note that the "Swedish education" estimate gives the predicted income difference 

between a Swedish educated and a foreign educated immigrant with zero years of schooling. 
30 Instead of the continuous schooling variable, we use dummy variables for each year of 

schooling. Separate dummy variables are also used for those with a Swedish and a foreign 

education. 
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somewhat higher income than the foreign educated. For the highest education 

levels the income premiums seem to be quite similar. 31  

 
Figure 3.1 and 3.2. Estimated Income Premiums for the Swedish and the 
Foreign Educated Immigrants 
 

                                                            
31 When estimating the dummy-variable model separately for immigrant from southern and 

eastern Europe and outside of Europe the observed pattern is very distinct, especially for men. 
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Notes: The reference group has eight years of foreign education. Apart from using dummy 

variables for each year of schooling instead of the continuous schooling variable, the model 

specification is the same as in table 3.8 (column 2 for men and column 4 for women). 

 
Thus, the returns to schooling estimate for the immigrants who have invested in a 

Swedish education is high for two reasons. The first reason is that the immigrants 

with a Swedish academic education, compared to the foreign-educated 

immigrants, have a somewhat higher income in general. However, after studying 

the income premiums, we find that the most important reason for the high returns 

to schooling for the Swedish educated immigrants is the low incomes of the 

immigrants with a low Swedish education level. Most of all, this finding suggests 



Immigrants’ Returns to Schooling in Sweden 
 

 65

that the immigrants who invest in low Swedish education levels are negatively 

selected.32 

 By adding, in column 2 and column 4, interactions between a Swedish 

education and potential experience and years since migration to the model, we let 

the returns to experience estimate and the years since migration estimate vary 

with education status. However, it turns out that this does not change the returns 

to schooling estimates for either men or women. 

 Because, as Friedberg (2000) clarifies, years since migration, Ysm, basically 

adds to years of Swedish schooling and years of Swedish experience,33 the Ysm 

variable measures a weighted average of the relative difference in returns to 

Swedish and foreign schooling and the relative difference in returns to Swedish 

and foreign experience. A special case of this is when the individual has not 

invested in any Swedish education. Then the experience variable captures foreign 

experience and, by adding the experience estimate and the Ysm estimate, we get 

the returns to Swedish experience. 

 For the immigrants with only foreign schooling the experience estimate is 

very small for men but somewhat larger for women. Adding the Ysm estimate to 

the experience estimate gives us the returns to Swedish experience. Two findings 

emerge from this calculation. The first is that foreign experience is valued much 

less than Swedish experience (the difference is given by the Ysm estimate),34 

which is in accordance with results found elsewhere (Alboim, Finnie and Meng, 

2005, Ferrer and Riddel, 2004, Friedberg, 2000). The second finding is that the 

returns to Swedish experience are higher for immigrant women than for native 

women. 

  Because the Ysm35 estimate for immigrants with Swedish schooling does not 

give us the difference in returns to Swedish and foreign experience, we are not 

                                                            
32 By negatively selected we mean that it is less productive individuals who decide to invest in 
the low Swedish education levels. 
33 For immigrants arriving in Sweden after the age of six. 
34 This is primarily true for immigrants from eastern and southern Europe or outside of Europe. 
35 We now take the interaction effects into account. 
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able to give the same interpretation of the results for the Swedish educated 

immigrants. Instead, the large Ysm estimate and the low experience estimate for 

men could be interpreted as an indication that male immigrants who invest in a 

Swedish education have a much higher labour market assimilation rate than 

immigrants with no Swedish schooling. However, the estimation results do not 

yield the same conclusion for women. 

 In table 3.9 the returns to schooling are displayed, separately for men and 

women, for each group of origin. Here, it is also necessary to divide the 

immigrants into our two Ysm groups, otherwise important findings do not show 

up. The table shows that for immigrants arriving in Sweden before 1992 it is 

positive to invest in a Swedish education. An exception is Western Europe; for 

this group of origin there does not seem to be any difference in returns to 

schooling between the two types of education. As expected, the immigrant with 

an education obtained outside of Europe has the lowest returns to schooling, and 

this is true for both men and women. 

 A quite different scenario turns up when we study the group of immigrants 

arriving in Sweden after or during the year 1992. For male immigrants from 

southern Europe and outside of Europe, completing their education in Sweden 

does not bring about an increase in the returns to schooling. Women from these 

parts of the world do, however, benefit from a Swedish education. In the case of 

male immigrants from the Nordic countries and western Europe, the group of 

immigrants with only a foreign education receives significantly higher returns to 

schooling than the immigrants who invest in a Swedish education. The very high 

returns to schooling for the male immigrants from the Nordic countries and 

western Europe with a foreign education is probably a result of a selection 

process in the cohorts migrating to Sweden during or after the year 1992. It is 

likely that many of the immigrants from the Nordic countries and from western 

Europe arrive in Sweden because of a job offer, and for such a group it is not 

surprising that the returns to schooling are high. 
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Table 3.9. Foreign and Swedish Returns to Schooling Estimates for the Different 
Groups of Origin 

Men 
The Nordic   
countries   

Western 
Europe  

Southern and  
Eastern Europe  

Outside   
Europe 

Year of migration: 1992<:     
Schooling  .049 (.001)*** .057 (.003)*** .047 (.002)*** .042 (.001)*** 
Schooling×Swe. ed.   .048 (.003)*** -.005 (.005) .030 (.003)*** .034 (.002)*** 
     
Year of migration: ≥1992:     
Schooling   .097 (.004)*** .083 (.003)*** .038 (.001)*** .052 (.002)*** 
Schooling×Swe. ed.   -.025 (.015)* -.034 (.013)*** .007 (.005) -.003 (.005) 
     
Women         

Year of migration: 1992<:     
Schooling   .046 (.001)*** .057 (.003)*** .051 (.001)*** .038 (.001)*** 
Schooling×Swe. ed.   .022 (.002)*** -.004 (.006) .023 (.003)*** .036 (.003)*** 
     
Year of migration: ≥1992:     
Schooling   .071 (.003)*** .062 (.005)*** .041 (.001)*** .032 (.002)*** 
Schooling×Swe. ed.   .013 (.013) -.026 (.021) .015 (.006)** .016 (.006)*** 
          
Note: The dependent variable is logarithmic annual income from work. The coefficients are 

given in log points. Standard errors in parentheses. 

 

 

3.6.3 Sensitivity analysis 

 

Having reported a large returns to schooling difference between the Swedish and 

the foreign educated immigrants, a decisive question is; is it correct to classify 

the “missing value” individuals as having a foreign education. The easiest way to 

answer this question is to exclude the “missing value” individual from the 

regression and re-estimate the model. If the returns to schooling estimate does 

not change, it indicates that the individuals with missing values for the year of 

exam variable have not, after arriving in Sweden, invested in education that 

affects their returns to schooling. 

 Thus, in table 3.10 (column 1 for men and column 2 for women) the model 

in table 3.8 is re-estimated when the “missing value” individuals are excluded. 

According to the results in table 3.10, the returns to schooling estimate is 
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unaffected for men with a foreign education. For women with a foreign education 

the returns to schooling estimate increases slightly. The increase is, however, not 

large enough for us to deviate from the overall conclusion: merging the “missing 

value” individuals with the immigrants with only a foreign education seems 

plausible and does not cause any major biases in the returns to schooling 

estimates.36 

 
Table 3.10. Estimating the Return to Schooling when Excluding individuals with    
“Missing Value” 

  Men   Women    

Intercept    11.702 (.037)***  11.371 (.032)*** 
Western Europe     -.043 (.008)*** -.023 (.007)*** 
Southern and Eastern Europe    -.140 (.006)*** -.056 (.005)*** 
Outside Europe   -.197 (.006)*** -.109 (.005)*** 
Swedish education   -.443 (.045)*** -.214 (.039)*** 
Schooling    .055 (.001)*** .054 (.001)*** 
Schooling×Swe. education   .021 (.002)*** .014 (.002)*** 
Experience   .008 (.002)*** .013 (.002)*** 
Experience2/100 -.022 (.000)*** -.027 (.000)*** 
Experience×Swe. education   -.004 (.003) -.001 (.003) 
Experience2× Swe. Education/100   .008 (.000) .006 (.000) 
YSM   -.001 (.001) .008 (.001)*** 
YSM2/100   .012 (.000)*** -.009 (.000)** 
YSM×Swe. education   .025 (.002)*** .007 (.002)*** 
YSM2×Swe. education/100   -.056 (.000)*** -.018 (.000)*** 
   
R2    .188 .190 
N   45,156 46,944 
      
Notes: The dependent variable is logarithmic annual income from work. The reference group 

is from the Nordic countries. In all models labour market region and family status are 

controlled for. The coefficients are given in log points. Standard errors in parentheses. 

 

                                                            
36 Other changes in the coefficients probably reflect the fact that there is a much larger fraction 

of "missing value" individuals among the immigrants arriving during the 1990s. The immigrants 

arriving in Sweden before and after 1992 differ in many ways, and, by excluding a relatively 

large fraction of immigrants arriving in Sweden after 1992, the composition of the sample 

changes, and therefore the estimation results also change. That it is primarily the Ysm estimates 

that change confirms this. 
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3.7 Conclusions 

 

The analysis of the returns to schooling of immigrants in Sweden leaves us with 

three main findings. First, for immigrants arriving in Sweden as adults, the 

returns to schooling are on average one log point lower than for natives. Hence, 

the difference in returns to schooling between immigrants and natives is 

generally quite small which indicates that investments in education are also 

economically rewarding for immigrants. Second, the difference in returns to 

schooling between immigrants and natives is larger for women than for men. 

Third, and consistent with the results in the U.S. studies, the amount of education 

obtained in Sweden seems to be the most important factor for explaining 

variations in the returns to schooling estimate for different immigrant groups. 

The results show that immigrants who arrive in Sweden either during compulsory 

school-age or as adults, and complete their education in Sweden, have 

significantly higher returns to schooling than immigrants with no Swedish 

schooling. The results also show that it is primarily immigrants arriving before 

1992 who benefit from investing in a Swedish education. However, as the newly 

arrived immigrants become more assimilated they might also benefit from a 

Swedish education. 

 Negative selection among some cohorts of immigrants, who decide to invest 

in low Swedish education levels, might be one reason for the, much higher 

returns to schooling estimate for the immigrants with a Swedish education 

compared to the immigrants with only foreign schooling. This occurs if it is the 

less skilled, and to a large extent unemployed, immigrants who are pushed into 

education. This is also consistent with Chiswick and Miller’s (2005) finding 

about undereducation. Hence, if the mean ability level of the immigrants with a 

low foreign education increases because of negative selection into Swedish 

education, this might have the implication that, of the low educated immigrants, 

the foreign educated immigrants are undereducated and the Swedish educated are 

overeducated. 
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 In contrast to what is found in the U.S. studies,  for the immigrants arriving 

in Sweden as adults and before the year 1992, we find only small differences in 

the returns to schooling for different groups of origin. Still, when discussing the 

relationship between origin and the returns to schooling, one has to take 

differences in cohort quality into account. For the immigrants from the Nordic 

countries and western Europe it seems obvious that there has been a positive 

change in cohort quality. The very low returns to schooling found for the recently 

arrived immigrants from southern and eastern Europe and from outside of Europe 

could be due either to a decrease in the cohort quality or to changes in labour 

demand. 

 The results of the study also indicate that low returns to experience for 

immigrants, especially foreign experience from southern and eastern Europe and 

outside of Europe, are an important factor behind the earnings gap between 

immigrants and natives. 

 Since there seems to be a positive relationship between years of schooling 

and employment for immigrants the full returns to schooling for immigrants are 

larger than reported in this study. Because much of the earnings gap between 

natives and immigrant reflects the fact that many immigrants are unemployed or 

do not belong to the workforce the selection process into employment is 

important and should be more carefully examined in future research. 

 Based on these findings, what conclusions can be drawn concerning the 

reasons for the lower returns to schooling for immigrants than for natives? There 

are two reasons to believe that immigrants’ low returns to schooling are not due 

to ethnic discrimination. First, if ethnic discrimination was the reason, the returns 

to schooling for immigrants who arrived in Sweden as adults would vary much 

more with region of origin. Second, that immigrants who arrived during school-

age actually have returns to schooling that exceed those of natives is not 

consistent with ethnic discrimination. 

 Instead, the great importance of Swedish schooling indicates that the primary 

reason for the low returns to schooling for immigrants is a general lack of 
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assimilation, and that investments in Swedish schooling increase the assimilation 

process. Whether the low assimilation process is because of employers’ 

devaluation of the foreign education, or the foreign education is of lower quality 

than Swedish education is, however, uncertain. 
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Appendix 

 
Table A3.1.  The Relationship Between Employment and Schooling 

     
 Immigrant  Immigrant  Native  Native  
  Men Women Men Women 

Intercept     .429 (.008)***   .198 (.009)***   .674 (.002)***   .451 (.003)*** 
Western Europe   -.052 (.004)***   -.091 (.004)***     
Southern and Eastern Europe  -.093 (.003)***   -.079 (.003)***    
Outside Europe  -.187 (.003)***   -.150 (.003)***    
Schooling   .016 (.000)***   .020 (.000)***   .012 (.000)***   .019 (.000)*** 
Experience   -.001 (.000)***   .015 (.000)***   .008 (.000)***   .019 (.000)*** 
Experience2   .000 (.000)***   .000 (.000)***   .000 (.000)***   .000 (.000)*** 
YSM and  .016 (.000)***    .021 (.000)***    
YSM2 and  .000 (.000)***   .000 (.000)***    
     
 R2   .087   .140   .053   .065 
 N   245,483 227,474 1,490,025   1,303,196 
          
Notes: The dependent variable measures if the individual is employed, and has an annual 

income from work above 60,000 SEK. The reference group is from the Nordic countries. In 

all models labour market region and family status are controlled for. The relationship is 

estimated with a linear probability model. Standard errors in parentheses. 
 

Table A3.2.  Estimates of the Return to Schooling when using Different Sizes of 
the Income Restrictions  

     
Income Immigrant  Native Immigrant   Native  
restriction Men Men Women Women 

  >0 .066 (.001) .070 (.000) .063 (.001) .074 (.000) 
60,000 .062 (.000) .066 (.000) .054 (.000) .064 (.000) 
100,000 .058 (.000) .065 (.000) .051 (.000) .060 (.000) 
140,000 .056 (.000) .064 (.000) .047 (.000) .054 (.000) 
       
Notes: The dependent variable is logarithmic annual income from work. The full 

specification, i.e. what is referred to as model 6 in table 3.3 for immigrants and model 4 in 

table 3.4 for natives, is estimated. All coefficients are significant on the 1%-level. The 

coefficients are given in log points. Standard errors in parentheses. 
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Table A3.3. Variable List 

Variable   Definition of the variable 
      
Employed  
 
 

Work at least one hour during the “first” week of November. 
The work could be as an employed, self-employed or non-
paid worker in the family business. 

Unemployed  
 

Not employed and searching for work. Full time students 
searching for work are not labelled as unemployed. 

Labour force  Either employed or unemployed. 
The Nordic countries  Born in any of the Nordic countries.  
Western Europe     
                                                   

Born in western Europe, northern America, Australia or New 
Zealand. 

Southern and eastern Europe   
 

Born in eastern Europe, southern Europe, Turkey, Belarus, 
Ukraine, Russia and U.S.S.R. 

Outside Europe   Born in any other part of the world. 
Native     Swedish born individuals with two Swedish born parents 
First generation Immigrant  Foreign born individuals. 
Schooling   Years of schooling. 
Potential experience   Age-7-Years of schooling. 
Years since migration   2001-Year of migration. 
Age when migrating: -16  Migrating before or during the age of 16. 
Year of migration:  ≤1992 Year of migration≤1992 
Year of migration: >1992 Year of migratio>1992 
Year of highest education Year of highest education. 
Swedish education If year of highest education>year of migration 
Foreign education  If year of highest education≤year of migration 
Missing value for year of highest 
education 

If there is missing information for the variable year of highest 
education. 

Labour market region 81 different labour market regions (Nuteks basis of division). 
Married Married or registered partnership. 
Small children Having a child under the age of 7. 
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Figure A3.1 and A3.2. Estimated Income Premiums. Men 
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Figure A3.3 and A3.4. Estimated Income Premiums, Women 
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Notes: The reference group has eight years of foreign education. Apart from using dummy variables 

for each year of schooling instead of the continuous schooling variable the model specification is 

the same as in table 3.4 (column 6) for immigrants and table 3.3 (column 4) for natives. Among 

immigrants it is primarily physicians who have seventeen years of schooling, and because 

physicians earn a very high income the income premium for seventeen years of schooling for 

immigrants is high. The low income premium for ten years of schooling is because this is mainly 

dropouts from upper secondary education. The relatively low income premium for fourteen and 

fifteen years of schooling can be explained with study programme (i.e. that nurses and teachers has 

a low return to their education).  
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The Income Gap Between Natives and 

Second Generation Immigrants in Sweden: 

Is Skill the Explanation? 
Coauthored with Dan-Olof Rooth 

 

 

4.1 Introduction 

 

An earlier study by Rooth and Ekberg (2003) sheds light on the labor market 

outcomes of immigrants’ children born in Sweden, i.e. second generation 

immigrants. 1
FThe data allows identification of several different ethnic 

backgrounds as well as the parent composition, i.e. whether one or both parents 

of the individual are foreign born. The annual incomes of second generation 

immigrants are found to be lowest, compared to native incomes, for those with a 

Southern or non-European background. The income difference is smaller if one 

parent is born in Sweden compared to having both parents foreign born, 

                                                            
1 For a detailed picture of the labor market situation of second generation immigrants in other 

European countries see the special issue of the Journal of Population Economics in 2003, 

volume 16 (4). See also the early studies by Chiswick (1977), Carliner (1980) and Borjas (1993) 

for the US.   
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indicating the importance of “Swedish-specific” human capital being transferred 

to the child from the Swedish-born parent. 

However, with a standard set of control variables, including age, region of 

residence, the local unemployment rate, marital status and years of schooling, 

Rooth and Ekberg cannot explain the income gap relative to natives. Explaining 

this income gap is the main purpose of this paper. It takes the Rooth and Ekberg 

study one step further by controlling for parental characteristics (including 

information on fathers’/mothers’ income and years of schooling in adolescence) 

and by introducing a complementary skill measure, the results of the Swedish 

Military Enlistment Test, which is a mandatory test for almost all male Swedish 

teenage citizens, into the income equation.  

In this respect we mimic the study by Neal and Johnson (1996, henceforth 

NJ) which shows that the black-white wage gap is foremost caused by a skill gap, 

using a similar cognitive test score to ours, the Armed Forces Qualification Test 

(AFQT), as their main predictor in the wage equation. NJ also show that when 

estimating the wage equation the test score should not be entered into the model 

on top of all the other independent variables. Instead, they argue that only 

exogenous variables, i.e. variables determined before labor market entry, should 

be included in the model specification. Otherwise the influence of ethnic 

discrimination on incomes might be overestimated. Their cognitive test score, 

taken before labor market entry and therefore not affected by labor market 

discrimination, is most suited to explaining differences in wages between whites 

and blacks compared to using an endogenous variable such as years of schooling 

or labor market experience. 

The group of second generation immigrants in Sweden is growing rapidly. In 

late 2002 this group consisted of about 858,523 individuals of all ages, 

approximately ten percent of the total Swedish population (see www.scb.se). In 

about 65 percent of the cases one parent was born in Sweden. The reason for the 

high proportion with one parent born in Sweden is that many immigrants in the 

1950s and 1960s were single when they arrived. Further, according to the 1998 
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census a growing share of the second generation immigrants had a non-European 

background. Thirty-three percent of those up to 24 years of age were of non-

European origin, while the corresponding figure was only about three percent for 

those aged 25-55. Hence, it is especially important to find out why the incomes 

of the non-Europeans lag behind native incomes. 

Our data is based on population registers and, hence, includes all individuals 

living in Sweden in 2003. However, since the number of females who have taken 

the Swedish Military Enlistment Test is very small (and selective), our study is 

restricted to males. We follow the strategy by Rooth and Ekberg (2003) in that 

we divide the second generation immigrants into different groups based on the 

parents’ characteristics and origins, and analyze the income gap between natives 

and each of the second generation immigrant groups separately. Secondly, we 

use the cognitive test score as the sole predictor of the income gap between 

natives and each of the second generation immigrant groups. The share of the 

income gap explained with the test score will be compared to the share explained 

with the regular set of control variables; here, special interest will be given to the 

schooling variable. 

Since there has been concern about whether the test score is actually 

exogenous, a discussion has taken place about whether schooling should be 

included in the income equation or the test score should be schooling-adjusted 

before use (Carneiro et al., 2005). Since, in principle, every male Swedish citizen 

takes the test when turning 18, we are able to bring more evidence to bear on the 

matter by estimating the income gap for a very large sample of individuals who 

are of the same age and have the same years of schooling on the test date. We 

also analyze whether the test might be ethnically biased and which cognitive 

ability, verbal or technical/mathematical skills, is most important for explaining 

the income gap between second generation immigrants and natives. 

We find that for second generation immigrants with both parents originating 

from Southern Europe or outside Europe the income gap is almost entirely 

explained by differences in skills. However, using a regular set of control 
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variables, including schooling, the unexplained income gap is significantly larger 

for these groups. A sensitivity analysis also shows that the Enlistment test does 

not have to be schooling adjusted before use, and that the test does not seem to be 

ethnically biased. 

Before continuing it should be noted that the Enlistment test does not seem to 

play an active role in explaining the employment gap between second generation 

immigrants and natives, see Table A4.1 in appendix. Neither the test score nor 

any other factor explains the employment gap between second generation 

immigrants and natives. Hence, an analysis of the employment gap between 

natives and second generation immigrants is not pursued any further in this study 

and is left for future research. However, we will return to these results in the 

conclusions.  

Previous research on ethnic discrimination and second generation immigrants 

is further surveyed in section 4.2. Section 4.3 contains the data and descriptive 

statistics are presented. Section 4.4 reports the econometric specification and the 

empirical results. Section 4.5 concludes and summarizes the findings. 

 

 

4.2 A testscore of skills versus schooling 

 

When estimating the income or employment gap, earlier studies use (see footnote 

1), among other things, schooling as their main control for worker productivity. 

NJ argue that there are two reasons that make this problematic; firstly, schooling 

is an endogenous variable and secondly, schooling might be a poor measure of 

work productivity. Variables used to control for worker productivity, such as 

occupation, post secondary education, part-time work, marital status, 

geographical location and labor market experience, are endogenous and the 

decisions determining them might be contaminated by ethnic discrimination. 

Hence, using these variables as controls in a wage equation when explaining 

the black-white wage gap will lead to the “unexplained” wage gap being 
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overstated, indicating that labor market discrimination is substantial. By using a 

cognitive test score (the AFQT), taken before labor market entry, as a sole 

measure of skill, the black-white wage gap disappears. These findings lead NJ to 

conclude that labor market discrimination is not responsible for the black-white 

wage gap, which is instead the result of a skill gap between the groups. 

Furthermore, using schooling and labor market experience as controls for skill in 

the wage equation means that we “confuse the barriers that black children face in 

acquiring human capital with the obstacles that black adults face when they enter 

the labor market” (NJ, p. 871). 

Achievement test scores have been used for a long time as a control for 

ability in wage equations, especially when estimating the causal return to 

schooling. Contrary to Herrstein and Murray (1994), who argue that the AFQT 

mostly measures inherent ability, studies have shown that the test score rises with 

both schooling and age, indicating that it not only measures inherited ability 

(Hansen et al., 2004, Neal and Johnson, 1996, Winship and Korenman, 1997).  

Carneiro et al. (2005) reexamine the NJ approach. Although supporting the 

strategy in principle, they claim that, since schooling affects the test score, gaps 

when taking schooling into account are also relevant. The test score may be 

contaminated by ethnic discrimination if second generation immigrants decide to 

invest in less schooling than natives because of an anticipation of future labor 

market discrimination. Thus, with a schooling-adjusted test score, Carneiro et al. 

explain half of the black-white male wage gap. 

 

 

4.3 Data and descriptive statistics 

 

The empirical analysis is based on a data set constructed by integrating registers 

from Statistics Sweden (SCB) and the Swedish National Service Administration 

(“Pliktverket” in Swedish), which identify individuals by their social security 
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numbers, and contain every individual living in Sweden in the year 2003.F

2
F 

Second generation immigrants are identified from the registers as being born in 

Sweden and having at least one parent born abroad. Since we only have 

information from the Swedish Enlistment Battery for certain age groups, we 

restrict the sample to only males who were 28-38 years old in 2003. The original 

data then includes information on 500,965 native men and 77,267 second 

generation immigrant men. 

We then divide the data into ten different groups of second generation 

immigrants. First, we identify whether one or both parents are foreign-born. 

Second, following Rooth and Ekberg (2003), we categorize the second 

generation immigrants according to parental region of birth: Nordic countries, 

Western Europe, Eastern Europe, Southern Europe and outside Europe 

(excluding North America and Oceania).F

3
F This categorization is basically based 

on differences in labor market outcomes within the first generation, see Rooth 

and Ekberg (2003) for a thorough discussion. Even though the non-European 

category constitutes a very heterogeneous population, it is not meaningful to 

divide the category further since there would be too few cases in each region of 

origin. Sample sizes for each group of second generation immigrants are found in 

Table 4.1.  

Individuals with a mixed foreign background, i.e. where both parents are 

born abroad but in different countries, are excluded (they constitute only six 

percent of the second generation immigrant population in this age group), to 

ensure a distinctive parental background of the second generation immigrants. 

This restriction reduces the second generation immigrant population to 71,721 

men. The data indicates that a large majority of immigrants have children with a 

                                                            
2  The individuals also have to live in Sweden for the year 1999 because many important 

variables, e.g. the Swedish Military Enlistment Test and the family information, are collected 

from the 1999 population data.  
3 See appendix for what countries are included in each region. 
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native Swede as their father/mother. In fact, seventy-one percent of the children 

born in Sweden to immigrant parent(s) in our sample have one native parent.  

We continue by showing the key variables for the second generation in Table 

4.1. The income variable is for the year 2003 and measures annual income from 

work, but does not include self-employed incomes. When estimating the income 

equation we restrict the sample to individuals who were employed in the third 

week of November and had an income from work above SEK 50,000 (about 

EURO 5,500). Using these restrictions, instead of simply using positive earnings, 

is an attempt to delete shorter employment spells and part-time jobs with low pay. 

Such a threshold should give an estimate that comes closer to the one expected 

for (log) hourly wages (if such data was available), since higher incomes are 

more likely to be based on similar amounts of time worked (hours and weeks). 

The income sample includes 84 percent of the natives and 78 percent of the 

second generation immigrants. There is also variation within the group of second 

generation immigrants. The lowest share in the income sample, 63 percent, is 

found for those with both parents from outside of Europe and the highest, 83 

percent, is found for those with both parents from Western Europe. In section 4.3 

we discuss whether the income sample restrictions are selective and thus affect 

our results.   

The Swedish Military Enlistment Test is intended to measure cognitive 

ability.F

4
F The individuals in this study have taken the Enlistment Battery 80, 

which includes four separate tests, Instructions, Synonyms, Metal Folding and 

Technical Comprehension. The test score variable is on a continuous (stanine) 

scale ranging from 1 to 9. Information on the result of the Enlistment test is for 

11 percent of the natives and 19 percent of the second generation immigrants 

missing. The lowest participation rate, 49 percent, is found for those with both 

parents from outside of Europe. The reason why a smaller share of this group has 

participated in the test is mainly that fewer of them are Swedish citizens. A more 

                                                            
4  The general intelligence factor, G, is the variable actually used in this study. For more 

information about the G factor, see Caroll (1993). 
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detailed examination of the variable is found in the appendix, where the reasons 

why there is missing information for some individuals are also listed. The 

measure of years of schooling is constructed from the Swedish version of the 

educational attainment variable ISCED97 and is distributed between nine to 

twenty years of schooling.  

Descriptives of the key variables, annual income, years of schooling and the 

test score, are given for natives and second generation immigrant groups, 

respectively, see Table 4.1. Despite the fact that five years have passed since the 

study by Rooth and Ekberg (2003), the basic picture remains.F

5
F Male second 

generation immigrants with both parents born in Southern Europe or outside 

Europe have an annual income that is lower than the income of natives. 

Moreover, despite a relatively high education level, these groups also have low 

scores in the Swedish Military Enlistment Test.  

For second generation immigrants with a Western or Eastern European 

background, the income difference to natives is largely positive. These groups of 

second generation immigrants have, on average, a high education level and a 

high score in the Swedish Military Enlistment Test. Second generation 

immigrants with a Nordic background are the least educated group and have 

incomes that are lower than natives’ ones. In addition, within each ethnic group, 

individuals with one native parent tend to perform better than individuals with 

two parents born abroad. Thus, these descriptive results show that there are 

definitely differences in terms of human capital between the different groups of 

second generation immigrants as well as compared to natives. In the next section 

we will explore these differences with a specific focus on those with a Southern 

European or non-European background. 

 

                                                            
5 The second-generation’s young age and the fact that labor market outcomes during younger 

ages often have a low correlation with lifetime income raise questions about whether the results 

in Rooth and Ekberg were temporary or not. The findings here indicate that lower incomes for 

these second generation immigrants are likely to persist into the future. 
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Table 4.1. Descriptive Statistics of Native and Second Generation Immigrant 
Men (Income Sample). 2003 

  
Log Annual 
Income 

Years of 
Schooling 

Test 
Score N N (test score) 

Natives    12.48 (.41) 12.4 5.2 419,768 (.84) 374,258 (.89) 
 
Two parents born abroad:      
Nordic countries  12.43 (.39) 11.7 4.7 10,375 (.78) 7,718 (.74) 
Western Europe  12.56 (.44) 12.6 5.3 558 (.83) 319 (57) 
Eastern Europe 12.53 (.48) 13.2 5.5 819 (.75) 726 (.89) 
Southern Europe  12.42 (.45) 12.3 4.4 3,227 (.70) 2,182 (.68) 
Outside Europe  12.40 (.52) 12.7 4.2 481 (.63) 236 (.49) 
 
One parent born abroad:      
Nordic countries  12.45 (.42) 12.1 5.1 23,537 (.80) 20,145 (.86) 
Western Europe  12.51 (.44) 12.7 5.4 7,942 (.80) 6,357 (.80) 
Eastern Europe  12.52 (.45) 12.8 5.4 3,603 (.80) 3,181 (.88) 
Southern Europe 12.45 (.46) 12.4 5.0 3,363 (.75) 2,850 (.85) 
Outside Europe  12.46 (.52) 13.0 5.5 2,136 (.72) 1,814 (.85) 
       
Notes: The descriptive statistics are for individuals belonging to the income sample, i.e. who 

were employed and had an income above SEK 50,000 in 2003. The average test score is 

calculated for the sample of those who have taken the Enlistment Test. In parentheses the 

standard deviation of log annual income, the share belonging to the income sample, and the 

share who have taken the Enlistment test (conditional on being included in the income 

sample), respectively, are given.  

 

 

4.4 Results 

 

In this section we start by giving a picture of the income differences between 

natives and the different groups of second generation immigrants. Then, and in 

line with the NJ approach, we use the Enlistment Battery test score as the sole 

predictor of the income gap between comparable natives and second generation 

immigrants, i.e. those of the same age and living in the same labor market area. 

When explaining differences in incomes between natives and second generation 

immigrants our test score is likely to capture, besides differences in family 

background, institutional factors that differ between the groups. For instance, 
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school and neighborhood characteristics might give rise to skill differences 

between natives and second generation immigrants.  We then compare the share 

of the income gap explained with the test score to the share explained with the 

regular set of control variables, with special interest given to the schooling 

variable. Finally, we conduct sensitivity analysis of the results. 

 

 

4.4.1 The income gap   

 

A very simple strategy is used to estimate the income gap between natives and 

second generation immigrants. In a pooled model, including natives and second 

generation immigrants, the income gaps are arrived at by regressing income on 

the ten ethnic indicator variables. In column (1) in Table 4.2 ageF

6
F, age squared 

and labor market region are controlled for.F

7
F A negative income difference 

relative to natives is found for those with parent(s) born in the Nordic countries, 

Southern Europe or outside Europe. This difference tends to be larger, about 

twice the size, for those with both parents born abroad compared to one parent 

born in Sweden. Hence, the main picture is that the labor market situation, 

relative to natives, varies a lot between the different groups of second generation 

immigrants, and that only relatively few of them tend to be adversely affected. In 

the following we primarily discuss the results for the second generation groups 

with a Nordic, Southern European or non-European background, i.e. the groups 

found to have a significant income difference compared to natives in column (1).  

                                                            
6 Using yearly age dummies instead of the continuous age variable does not change the results 

in this study. 
7 Thus, contrary to NJ, we control for labor market region, which is a broad area definition. 

Because ethnicity is strongly related to residing in an urban region where salaries are higher 

than outside the urban regions, the income gap will be underestimated if labor market region is 

not controlled for. We argue that excluding labour market region from the model yields a more 

serious misspecification compared to including a potentially endogenous labour market variable. 
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 When regressing (log)income on the Military Enlistment Test score and the 

ethnic dummies, column (2), we find that the income gap is reduced for most of 

these groups.F

8
F In fact, using the test score as the sole predictor explains about 70 

percent of the income gap for individuals with both parents born in Southern 

Europe or outside of Europe. Hence, for these groups of second generation 

immigrants the income gap primarily mirrors a skill gap. Interestingly, after 

controlling for skill, the income gap to natives is larger for those with one parent 

born in Southern Europe or outside of Europe than for those with both parents 

born in these regions. For second generation immigrants with both parents born 

in a Nordic country or one parent born in Southern Europe, approximately 40 

percent of the income gap is explained by a skill gap. 

 In line with the NJ strategy, parental socioeconomic background is another 

relevant exogenous variable that should be included in the income equation. 

Column (3) shows the income gap when including both the test score and 

parental backgroundF

9
F in the income equation. The finding that the income gap 

turns small and insignificant for the second generation immigrants with both 

parents born in Southern Europe or outside Europe clearly shows that the skills 

and the socioeconomic family capital, that individuals bring to the market 

explain the main part of the income differences vis-à-vis natives.  

 It could be that the skill level of second generation immigrants is foremost 

related to the parental background. To test this assumption we omit the test score 

and control only for parental background, i.e. parental income and education 

level, in the income equation, see column (4). For those with both parents born in 

Southern Europe or outside of Europe, we find that the socioeconomic position 

of the parents explains less, around forty percent, of the income gap compared to

                                                            
8 The results in the paper do not change if a more flexible specification is used, i.e. using 

indicator variables instead of a continuous test score variable. The same is true for the years of 

schooling variable.  
9 We use the parents’ years of schooling and annual income, measured in the period 1970 to 

1980. The appendix describes these variables in more detail. 
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Table 4.2. Results of Estimating the Income Gap Between Native and Second Generation 
Immigrant Men. 2003. Log Points 

  (1) (2) (3) (4) (5)  (6)  (7) 
Two parents  
born abroad:        
Nordic countries   -.072 (.01)***   -.039 (.00)***   -.023 (.00)*** -.035 (.01)***   -.022 (.00)*** -.039 (.00)***    -.030 (.00)*** 
% explained   45 68 51 69 45 58 
Western Europe      .021 (.02)       .019 (.02)      .014 (.02) .012 (.02)        .014 (.02)        .011 (.02)        .013 (.02)       
% explained   - - - - - - 
Eastern Europe        .009 (.02)        .004 (.01)      -.000 (.01) -.010 (.02)       -.014 (.01)      -.020 (.01)       -.014 (.01)      
% explained   - - - - - - 
Southern Europe     -.075 (.01)***    -.020 (.01)**    -.012 (.01) -.046 (.01)***    -.043 (.01)***    -.063 (.01)***    -.032 (.01)***   
% explained      73 85 39 43 17 57 
Outside Europe       -.113 (.03)***   -.039 (.03)     -.014 (.03) -.062 (.03)**     -.077 (.02)***   -.103 (.03)***    -.060 (.03)**    
% explained     66 88 45 32 9 47 
One parent  
born abroad:         
Nordic countries   -.043 (.00)*** -.034 (.00)***    -.028 (.00)*** -.032 (.00)***    -.021 (.00)***    -.031 (.00)***    -.029 (.00)*** 
% explained      22 35 25 51 28 33 
Western Europe      -.000 (.01)       -.008 (.01)       -.010 (.01)** -.010 (.01)**    -.010 (.01)**     -.010 (.01)*     -.011 (.01)**     
% explained   - - - - - - 
Eastern Europe       .000 (.01)      -.006 (.01)       -.011 (.01) -.013 (.01)*      -.011 (.01)*      -.011 (.01)       -.011 (.01)       
% explained   - - - - - - 
Southern Europe     -.061 (.01)***    -.038 (.01)***    -.022 (.01)*** -.035 (.01)***    -.025 (.01)***   -.049 (.01)***    -.039 (.01)*** 
% explained     38 15 9 58 19 26 
Outside Europe       -.058 (.01)***   -.062 (.01)***    -.049 (.01)*** -.053 (.01)***   -.048 (.01)***   -.076 (.01)***    -.072 (.01)***    
% explained    -7 15 9 17 -33 -27 
        
Test score           .044 (.00)***     .041 (.00)***    .041 (.00)*** 
Test score2      .002 (.00)***  .001 (.00)***    -.000 (.00) 
Schooling           .023 (.00)***   .050 (.00)***      .034 (.00)*** 
Married       no    no                no                no                yes       no    no    
Profession         no    no                 no                 no                 yes             no    no    
Fam. Background   no     no                 yes            yes            yes            no     no     
                
R2             .064  .117            .126 .088            .260           .063           .136              
N                  419,786 419,786 419,786 419,786 419,786 419,786 419,786 
                
Notes: The dependent variable is logarithmic annual income. In the baseline model, column (1), we control for 

age, age squared and labor market region. In column (2) the test score is added, and in column (3) we also add 

family background to the baseline model, while we omit the test score in column (4) but keep family 

background. In column (5) schooling, married, occupation and family background are added to the baseline 

model, while only years of schooling is added to the baseline model in column (6). In the last column only the 

test score and years of schooling are added to the baseline model. Because the income gap is very small and 

insignificant for the second generation immigrants with a Western and Eastern European background, the 

explained share has not been computed. 
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what is explained by the test score. The test score therefore captures more than 

merely the socioeconomic background for these groups. 

It could be that the skill level of second generation immigrants is foremost 

related to the parental background. To test this assumption we omit the test score 

and control only for parental background, i.e. parental income and education 

level, in the income equation, see column (4). For those with both parents born in 

Southern Europe or outside of Europe, we find that the socioeconomic position 

of the parents explains less, around forty percent, of the income gap compared to 

what is explained by the test score. The test score therefore captures more than 

merely the socioeconomic background for these groups. 

In comparison, column (5) shows the income gap, and the share explained, 

when again omitting the test score but including years of schooling, occupation 

(using a total of twenty-four fixed effects for a 2-digit occupation classification), 

marital status and family background in the model. For second generation 

immigrants with both parents born in Southern Europe or outside of Europe, 

these variables only explain around 30-40 percent of the income gap to natives, 

i.e. a similar share as is explained with the socioeconomic position of the parents 

but much less, approximately half, of what is explained with the test score. This 

finding indicates that the income gap for these groups is overstated when 

including possibly endogenous variables in the earnings equation.  

However, for the other second generation immigrant groups found to have a 

significant income gap in column (1), this set of controls explains more of the 

income gap than is explained with the test score. We have not found an 

explanation for why this is the case. For male second generation immigrants with 

a parental background in Western or Eastern Europe, the size of the gap, which is 

small to begin with, is only marginally affected. 

Years of schooling might, for numerous reasons, be a poor measure of 

productive skills. For example, second generation immigrants might invest in 

education because they have, or perceive themselves to have, problems obtaining 

work. The skill level of second generation immigrants might then be lower than 
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the skill level of natives with the same level of education. For second generation 

immigrants with both parents originating from southern Europe or outside 

Europe this might be especially true since we see in Table 4.1 that their test score 

was low whereas their education level was relatively high. In column (6) in Table 

4.2 years of schooling is used as a single control for productive skill. Whereas 

the income gap to natives, for second generation immigrants with both parents 

born in Southern Europe or outside of Europe, may almost entirely be explained 

by differences in skills as measured by the test score, only around 15 percent of 

the gap may be explained by differences in years of schooling. Only for those 

with parent(s) born in a Nordic country does years of schooling explain a share of 

the income gap similar to that of the test score.  

In column (7), where we control for both the test score and years of 

schooling, we explain less of the income gap for those with both parents born in 

Southern Europe or outside of Europe compared to when we only control for the 

test score (column 2). This result indicates that these groups of second generation 

immigrants, relative to their skill level, invest in more education than natives, and 

that they do not gain as much as natives from the higher education level. 

 

 

4.4.2 What type of skill is most important? 

 

We continue our analysis by finding out what type of skill is most important for 

explaining the income gap between natives and second generation immigrants. 

As previously mentioned, the test actually comprises four separate tests: 

Instructions, Synonyms, Metal Folding and Technical Comprehension. The aim 

of the Instruction test is to measure an individual’s ability to make inductions. It 

also, together with the Synonyms test, captures verbal ability. Metal Folding is a 

spatial test, i.e. it is more related to mathematic skills and the fourth test 

measures technical comprehension in general.  
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Table 4.3 shows the results of estimating the income equation, when 

including each test score separately in the model, in columns (1) to (4).F

10
F When 

adding the Instructions test (column 1), or the Synonyms test (column 2), to the 

income equation, the income gap between second generation immigrants, with 

both parents foreign-born (neglecting the categories Western and Eastern 

Europe), and natives is smaller compared to when the Metal Folding test (column 

3) or the Technical Comprehension test (column 4) is added to the equation. On 

the contrary, we find no difference between the income gaps of the tests when 

only one parent is foreign born. These results indicate that language proficiency 

is an especially important part of skills for those with both parents foreign-born 

but not for those with only one foreign-born parent, where all types of measured 

skills are equally important.  

It is also important to mention that the different skills measured by the tests 

are found to be highly correlated. The combined test score also explains more of 

the income difference compared to any of the separate tests used alone (which 

can be seen from comparing the results in Table 4.3 with those in column (2) in 

Table 4.2). 

 

 

4.4.3 Sensitivity analysis 

 

In this section we analyze whether the test score needs to be schooling-adjusted, 

whether the test might have an ethnic bias and whether the income restriction 

might change the results.   

 

 

                                                            
10 The relationship between logarithmic income and each of the four test scores differ with 

respect to linearity. Therefore the squared test score variable is not included in the model, since 

it makes it hard to interpret and compare the four test score coefficients. The income gaps are 

hardly affected by excluding the squared variable from the model. 
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Table 4.3. Results of Estimating the Income Gap Between Natives and Second 
Generation Immigrant Men when Controlling for Different Types of tTests. 
2003. Log Points 

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

Two parents born abroad:      
Nordic countries   -.037 (.01)***    -.046 (.01)***   -.060 (.01)***   -.058 (.01)*** 
Western Europe          .027 (.02)        .012 (.02)       .006 (.02)        .014 (.02) 
Eastern Europe          .009 (.02)        .003 (.02)       .001 (.02)        .009 (.02) 
Southern Europe        -.021 (.01)**     -.035 (.01)***   -.052 (.01)***    -.041 (.01)*** 
Outside Europe         -.051 (.03)**     -.055 (.03)**    -.072 (.03)***    -.069 (.03)*** 
 
One parent born abroad:     
Nordic countries   -.033 (.00)***    -.037 (.00)***    -.040 (.00)***    -.040 (.00)*** 
Western Europe         -.019 (.01)       -.008 (.01)*      -.006 (.01)       -.003 (.01) 
Eastern Europe         -.001 (.01)       -.004 (.01)       -.005 (.01)       -.001 (.01) 
Southern Europe        -.040 (.01)***    -.048 (.01)***    -.047 (.01)***    -.044 (.01)*** 
Outside Europe         -.057 (.01)***    -.065 (.01)***    -.058 (.01)***    -.051 (.01)*** 
     
Instructions                    .013  (.00)***    
Synonyms                                      .012  (.00)***   
Metal Folding   .009  (.00)***   
Technical Comprehension     .011 (.00)*** 
     
R2                         .113             .097              .092               .092 
N                               416,051 415,238 415,242 415,439 
          
Notes: The dependent variable is logarithmic annual income. In all models we control for age, 

age squared and labour market region. In column (1) the Instructions test is controlled for, in 

column (2) the Synonyms test is controlled for, in column (3) the Metal Folding test is 

controlled for and in column (4) the Technical Comprehension test is controlled for. The 

number of cases varies across the columns since some individuals did not take all four tests.  

 

 

Does the test score need to be schooling-adjusted? 

An achievement test score might be related to education and past experience and, 

hence, our skill measure might not be fixed. The Swedish Military Enlistment 

Test is taken by a majorityF

11
F of individuals when they turn 18, i.e. during the 

                                                            
11 Around 17 percent take the test at age 19, and about 3 percent take it when between ages the 

20 and 27. The relatively large group of nineteen-year-olds is because of random delays and 

illness at the test date (in most cases this means that the individual enlists at the beginning of the 

next year, i.e. still during upper-secondary school)  (Pliktverket, Guttormsson, 2000). Two other 
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latter part of their upper-secondary schooling. This means that post secondary 

schooling and labour market experience should not affect the result of the test. 

We therefore have a skill measure that has not been contaminated by labour 

market discrimination after the age of 18. 

However, second generation immigrants might decide to invest in less 

schooling than natives because of an anticipation of future labour market 

discrimination. Therefore, if schooling affects the test results up to age 18, the 

test scores might also be contaminated by ethnic discrimination. Hence, Carneiro 

et al. (2005) suggest that an appropriate correction of the NJ strategy is to adjust 

the test score for schooling on the test date. 

Another strategy for tackling the problem is to re-estimate the earnings 

equation for the sample of individuals with the same level of education when 

taking the test, i.e. for those who are attending upper-secondary school at the 

time of the test; see also Nordin (2007) for use of this strategy.F

12
F If the results do 

not change when making this restriction we claim that it is not necessary to 

adjust for upper-secondary schooling in this dataset.  

Column (1) of Table 4.4 shows the age- and labor market-adjusted income 

gap for those with at least twelve years of schooling. In column (2) the test score 

is added to the model. In comparison to the results in Table 4.2 (columns (1) and 

(2)), the size of the income gap changes somewhat for some of the second 

generation immigrant groups, implies that the relative share explained also 

changes somewhat (compare the share explained in column (2) in Table 4.2 with 

                                                                                                                                                                              
reasons for taking the test at an older age are that the individual is abroad when turning 18 or 

gets Swedish citizenship after the age of 18. As these two events are, reasonably, more common 

for second-generation immigrants than natives, the test score is more likely to be biased 

upwards than downwards for second-generation immigrants, meaning that we underestimate the 

share of the income gap explained with the test score.  
12 However, we only have information about completed years of schooling in 2003 and not 

completed years of schooling at the test date. So in this sample as well, individuals who 

complete upper-secondary education at an older age than is common have received less 

schooling at the test date. 
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column (3) in Table 4.4). However, the changes in the relative share explained do 

not in any way (either in magnitude or in direction) affect our overall results. 

Thus, our conclusion is that the test score does not need to be schooling-adjusted. 

 

Table 4.4. Results of Estimating the Income Gap Between Native and Second 
Generation Immigrant Men for those with at least Twelve Years of Schooling 
at the Test Date. 2003. Log Points 

  (1) (2) % explained 

Two parents born abroad:     
Nordic countries   -.072 (.01)*** -.049 (.01)*** 32 
Western Europe          -.011 (.03) -.001 (.03) - 
Eastern Europe          -.017 (.02) -.007 (.02) - 
Southern Europe         -.091 (.01)*** -.033 (.01)*** 64 
Outside Europe         -.068 (.03)** -.009 (.01)*** 87 
 
One parent born abroad:    
Nordic countries   -.047 (.00)*** -.041 (.01)** 13 
Western Europe         -.013 (.01)*  -.013 (.01)** - 
Eastern Europe         -.019 (.01)** -.019 (.01)** - 
Southern Europe        -.070 (.01)*** -.047 (.01)*** 33 
Outside Europe          -.080 (.01)*** -.074 (.01)*** 8 
    
Test score                           .075 (.00)***  
Test score2                    -.002 (.00)***  
    
R2                         .097 .127  
N                               232,142 232,142  
        
Notes: The dependent variable is logarithmic annual income. In both models we control for 

age, age squared and labour market region. In column (2) the test score is added to the model. 

Because the income gap is very small for second generation immigrants with a Western and 

Eastern European background, the explained share has not been computed. 

 

 

Does the test have an ethnic bias? 

If the performance in the achievement tests is ethnically biased, this might 

explain the low test score for second generation immigrants with both parents 

born in Southern Europe or outside Europe. The true ability level of these second 

generation immigrants might then be higher than their measured ability level. If 
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this is the case, the income gap when controlling for ability level may be biased 

and indicate less discrimination than is actually the case. 

Carneiro et al. (2005) suggest that if the market return to skill is the same for 

blacks and whites, the test score is not likely to be ethnically biased.F

13
F The 

intuition is that if there is an ethnic bias, individual skills are measured with error 

for blacks but not for whites, which in turn will create a bias in the estimate of 

the return to skills for blacks. Therefore, a simple test of ethnic bias is to analyze 

whether the return to skill for second generation immigrants differs from that of 

natives.F

14
F This is done by including an interaction between the test result (and the 

test result squared) and a second generation immigrant dummy in the model.  

Table 4.5 (column 1) contains the result of estimating this model. By 

examining the interaction variables we can decide whether the return to skill 

differs between natives and second generation immigrants. Since the estimates of 

the interaction terms are small and insignificant, the return to skill does not seem 

to differ for second generation immigrants compared to natives.  

Also, including a separate interaction variable for the second generation 

immigrants with both parents from southern Europe and outside Europe gives the 

same result as an interaction variable for all second generation immigrants. This 

indicates that the test score is not ethnically biased. 

 

 

 

                                                            
13 However, they discuss a related, but not identical, problem, namely whether a "stereotype 

threat" causes the black-white test score gap. A stereotype threat implies that a negative 

stereotype about the particular ethnic group is being internalized by the individual, thereby 

affecting the performance in achievement tests. 
14 Another possible explanation for a same return to skill estimate for natives and second 

generation immigrants might be that discrimination, biasing the estimate of the return to skills 

downward, exactly cancels out the ethnic bias, biasing the estimate of the return to skills upward.  
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Table 4.5.  Estimation Results when Testing Whether the Return to Test Score 
Differs for Native and Second Generation Immigrant Men. 2003. Log Points 

  (1) 

Two parents born abroad:   
Nordic countries   -.045 (.02)*** 
Western Europe          .015 (.03) 
Eastern Europe          .000 (.02) 
Southern Europe        -.026 (.02) 
Outside Europe         -.045 (.03) 
 
One parent born abroad:  
Nordic countries   -.039 (.02)** 
Western Europe          -.013 (.02) 
Eastern Europe         -.011 (.02) 
Southern Europe        -.043 (.02)** 
Outside Europe         -.067 (.02)*** 
  
Test score                          .044 (.00)*** 
Test score2                   .002 (.00)*** 
Test score*Second generation Immigrant                       .004 (.01) 
Test score2*Second generation Immigrant                  .000 (.00) 
  
R2                         .117 
N                               419,786 
    
Notes: The dependent variable is logarithmic annual income. We control for age, age squared 

and labour market region.  

 

 

Are the results affected by the income restriction? 

As mentioned, our choice of using SEK 50,000 is somewhat arbitrary and one 

might wonder how sensitive the results are to this choice? Table 4.6, column (1), 

shows that using SEK 100,000 as the income restriction instead changes the size 

of the baseline income gap (compared to column (1) in table 4.2) and makes it 

smaller. When we include the test score in the income equation (column (2) in 

table 4.6), the change in the size of the income gap is as large as found when 

using SEK 50,000, and the qualitative results are the same.  

Moreover, if there are group differences in labor force participation, then these 

selection effects could contaminate the estimates of ethnic differences in annual 

earnings. By attributing an income of 50,000 SEK to everyone without income, 
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including those with incomes below 50,000 SEK, and then estimating median 

regressions, we test whether selective participation affects the results.F

15
F   

 

Table 4.6. Results of Estimating the Income Gap Between Native and Second 
Generation Immigrant Men when Using 100,000 SEK as the Income 
Restriction. 2003. Log Points 

 >SEK 100,000 
  (1) (2) 

Two parents born abroad:    
Nordic countries   -.067 (.00)*** -.036 (.00)*** 
% explained   46 
Western Europe          .026 (.02) .024 (.02) 
% explained   8 
Eastern Europe          .030 (.01)** .026 (.01)** 
% explained   13 
Southern Europe        -.052 (.01)*** .001 (.01) 
% explained   102 
Outside Europe         -.063 (.02)***  .006 (.02) 
% explained   110 
 
One parent born abroad:   
Nordic countries   -.037 (.00)*** -.028 (.00)*** 
% explained   24 
Western Europe         .006 (.00)     -.002 (.00) 
% explained   - 
Eastern Europe         .003 (.01)     -.003 (.01) 
% explained   - 
Southern Europe        -.041 (.01)***  -.019 (.01)*** 
% explained   54 
Outside Europe         -.019 (.01)**   -.025 (.01)*** 
% explained   -28 
   
Test score                            .039 (.00)*** 
Test score2                    .002 (.00)*** 
   
R2                         0.081   .151 
N                               406,144 406,144 
      
Notes: The dependent variable is logarithmic annual income. We control for age, age squared 

and labour market region. In column (2) the test score is added to the model. 

 
                                                            
15 Another way to address this selection problem is to model the participation decision explicitly 

and estimate a structural model. However, identification of such a model hinges on having 

access to a variable that affects participation but not unemployment and earnings. No such 

variable exists in the data. 
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The income differences compared to natives are then somewhat larger, but the 

test score still explains the same absolute number, i.e. log points, of the gap. 

Hence, the qualitative results remain. These results are available upon request. 

 

 

5. Conclusions 

 

The income gap between native and second generation immigrant men varies a 

great deal with family origin and with whether one or both parents are foreign 

born. The income gap is especially large, varying from 6 to 12 percent, for male 

second generation immigrants with one or both parents born in Southern Europe 

or outside Europe. Since previous research has shown that this income difference 

does not disappear when age, region of residence and years of schooling are 

controlled for, the conclusion is that ethnic discrimination might be the 

explanation. However, we find instead that the income gap depends strongly on a 

skill gap. Once the result of the Swedish Military Enlistment Test is controlled 

for, the income gap almost disappears for these groups of second generation 

immigrants.  

This difference in results is most likely explained by the fact that years of 

schooling is a bad measure of productive skills. When only controlling for 

socioeconomic background, as measured by the parents’ incomes and level of 

schooling, and for the test score, the income gap in fact becomes insignificant for 

these second generation immigrants. When using the regular set of control 

variables, or just years of schooling, the income gap becomes overestimated, i.e. 

large and significant, for second generation immigrants with both parents born in 

southern Europe or outside of Europe. This also indicates that these groups try to 

compensate for their lower probability of being employed and therefore invest (in 

relation to their skill level) in more schooling than natives. This is in line with the 

result for blacks in the US found in the Neal and Johnson study. 
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It is important to emphasize that the skill gap for second generation 

immigrants with a background in Southern Europe or outside Europe is not a 

reflection of the socioeconomic position of the parents, i.e. intergenerational 

transmission is not the only explanation of why these groups have lower skills 

than natives. Although the second generation generally succeeds better on the 

Swedish labor market than the corresponding first generation immigrants, 

something affects their skill level, and therefore also their labor market outcome, 

negatively. Further research should try to find out what this something is.  

By separating the test score into different measures of skills, such as verbal, 

technical and mathematical skills, our results indicate that it is foremost verbal 

skills that are inferior. We agree with Neal and Johnson that the first things to 

look for are differences in neighborhood and school characteristics. Such 

institutional factors might create obstacles to acquiring productive skills, and 

especially verbal skills, for these second generation immigrants. In this respect 

not only children born in Sweden to foreign-born parents should be considered, 

but also first generation immigrants arriving in Sweden during childhood. 

However, our skill measure does not explain the income gap towards natives 

for all groups of second generation immigrants. For male second generation 

immigrants with one Swedish-born parent and the other born in Southern Europe 

or outside Europe, and for male second generation immigrants with both parents 

born in the Nordic countries, a small unexplained income gap remains. The 

reasons for this difference are unclear. 

To conclude, our results suggest that employers focus primarily on skills 

when deciding upon wages for the employed. Actually, we find no indications 

that ethnic discrimination creates lower wages for men born in Sweden with a 

foreign background compared to native Swedish men, given equal skills. 

However, in this study we have primarily focused on only one part of the picture. 

The gap between native and second generation immigrant men in the probability 

of becoming employed is not explained by a corresponding skill gap. Since no 

other observed factor seems to explain the employment gap between natives and 
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second generation immigrants, ethnic discrimination might be a factor that 

determines employment. In fact, the field experimental study by Carlsson and 

Rooth (2006) finds that ethnic discrimination in hiring exists in the Swedish 

labor market. Taken together, the findings indicate that ethnic discrimination 

might affect the probability of becoming employed, but once employed the 

labour market income of second generation immigrants is not affected by 

discrimination. Thus, to gain a complete perspective concerning ethnic 

discrimination, future research needs to further examine the probability of 

becoming employed. 
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Appendix 

  

The Swedish Military Enlistment Battery test 

The score in the four separate tests (Instructions, Synonyms, Metal Folding and 

Technical Comprehension) is summed up, in accordance with the method of 

factor analysis, and transformed into a normalized scale (a so called stanine 

scale) going from one to nine. The method for calculating the test score has 

changed during the test period, but, because our data contains the results of the 

separate tests, we are able to construct a test result that is time consistent. When 

there is information missing for one, two or three of the separate test scores, we 

use the average of the other test scores as a proxy for the missing test score. The 

time consistent test score is a continuous variable (3,993 values from 1.01 to 

9.11). The original G variable is a discrete variable going from 1 to 9. 

Five percent of the second generation immigrants are not included because 

they do not enlist in the military because of foreign citizenship (conditional on 

being included in the income sample). For some individuals the separate test 

scores are missing (which are used when constructing the time consistent test 

score variable), which means that seven percent of the second generation 

immigrants and six percent of the natives are not in the sample. For another 

seven percent of the second generation immigrants and for four percent of the 

natives, enlistment data is entirely missing. Most of these individuals probably 

have legitimate health reasons for not enlisting in the military. In 2000 (the latest 

year for which this information is available), 7 percent of the cohort did not have 

to enlist because of health reasons. 
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Table A4.1.  Results of Estimating the Employment Gap Between Native and 
Second Generation Immigrant Men. 2003. Percentage Points 

  (1) (2) (3) (4) (5) 
Two parents born 
abroad:      
The Nordic countries   -.054 (.00)*** -.046 (.00)*** -.045 (.00)*** -.049 (.00)*** -.046 (.00)*** 
% explained   15 17 10 15 
Western Europe         -.034 (.02)** -.035 (.02)** -.032 (.02)** -.034 (.02)** -.032 (.02)** 
% explained   -3 6 0 5 
Eastern Europe         -.041 (.01)*** -.043 (.01)*** -.033 (.01)*** -.046 (.01)*** -.034 (.01)*** 
% explained   -5 21 -11 18 
Southern Europe      -.096 (.01)*** -.080 (.01)*** -.080 (.01)*** -.093 (.01)*** -.097 (.01)*** 
% explained      17 17 3 -1 
Outside Europe        -.117 (.02)*** -.097 (.02)*** -.089 (.02)*** -.115 (.02)*** -.122 (.02)*** 
% explained     17 24 2 -4 
One parent born 
abroad:       
The Nordic countries   -.031 (.00)*** -.029 (.00)*** -.028 (.00)*** -.029 (.00)*** -.026 (.00)*** 
% explained   8 12 7 17 
Western Europe       -.038 (.00)*** -.039 (.00)*** -.034 (.00)*** -.039 (.00)*** -.033 (.00)*** 
% explained   -5 10 -3 13 
Eastern Europe        -.040 (.01)*** -.041 (.01)*** -.036 (.01)*** -.042 (.01)*** -.036 (.01)*** 
% explained    -2 10 -5 12 
Southern Europe        -.082 (.01)*** -.077 (.01)*** -.070 (.01)*** -.080 (.01)*** -.072 (.01)*** 
% explained     6 14 3 12 
Outside Europe         -.114 (.01)*** -.113 (.01)*** -.100 (.01)*** -.115 (.01)*** -.101 (.01)*** 
% explained    1 13 -1 11 
      
Test score           .062 (.00)***     .060 (.00)***   
Test score2      .005 (.00)***  .004 (.00)***   
Schooling          .008 (.00)***  .001 (.00)***   
Married       no    no                no                no                yes       
Family Background   no     no                 yes            no                 yes            
      
R2             .013 .020           .023 .015           .028    
N                  498,033 498,033 498,033 498,033 498,033 
            
Notes: The dependent variable is “being employed”, as measured by Statistics Sweden, for at 

least one hour in the third week of November 2003.  In the baseline model, column (1), we 

control for age, age squared and labor market region. In column (2) the test score is added, 

and in column (3) we also add family background to the baseline model. In column (4) only 

years of schooling is added to the baseline model, while in column (5) schooling, married and 

family background are added to the baseline model. The reported coefficients are the effects 

when estimating a linear probability model. 
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Table A4.2. Variable List 
 
Variable  

 
Definition of the variable 

 
“Income sample”   

 
To be employed, and have an annual income from work above 50,000 
SEK.  

The Nordic countries   Originating from Denmark, Finland, Iceland or Norway. 
Western Europe Originating from Austria, Britain, Belgium, France, Germany, Holland, 

Ireland, Luxemburg, Monaco, or Switzerland.   
Eastern Europe   Originating from Bulgaria, Czechoslovakia, DDR, Estonia, Hungaria, 

Latvia, Lithuania, Poland or Rumania. 
Southern Europe Albania, exYugoslavia, Cyprus, Greece, Italy, Portugal, Spain. 
Outside Europe   Originating from any other part of the world (excluding those originating 

from Oceania and North America from the sample). 
Native    Swedish born individuals with two Swedish born parents. 
Schooling   Years of schooling. 
Age A continuous age variable from 28 to 38 
Labour market region  81 labour market regions (Nutek’s basis of division). 
Married Married or registered partnership. 
Occupation 24 indicator variables have been created according to the two-digit scale 

of SSYK (Standard för svensk yrkesklassificering). This is the main 
basis for division. One of the variables indicates “missing” occupation.  

Test Score The time consistent test score is a continuous variable (ranging from 
1.01 to 9.11).  

The separate test scores  The score on the four separate tests goes from 0 to 40. 
Mother’s and father’s income An average income for the years 1970, 1975 and 1980 (for the positive 

incomes). In 1980-prices. 
Mother’s and father’s 
education 

Highest education attained by the parent (in 1999). Five dummy 
variables (compulsory, upper secondary, short university, long university 
or Ph. D. degree) are constructed. The reference group has missing 
values for the father’s and the mother’s education level. Missing values 
for the father’s and the mother’s education level are reported in 13.6 
percent and 5.4 percent of the cases respectively. 

  



 



 

 

 

Chapter 5 
 

 

Ethnic Segregation and Educational 

Attainment in Sweden 

 

 

 

5.1 Introduction 
 

Substantial evidence shows that the Swedish metropolitan areas (greater 

Stockholm, Göteborg and Malmö) have developed and are continuing to develop 

an ethnic and socio-economic segregation. The well educated and relatively 

socio-economically advantaged leave the segregated areas and are replaced by 

newly arrived immigrants. Perhaps the major problem with a segregated society 

is that the disadvantaged influence the disadvantaged in a cumulative way. 

Neighbourhood effects therefore risk increasing already established socio-

economic segregation. 

 The research on neighbourhood and community effects has primarily focused 

on disadvantaged neighbourhoods, and although such research is relatively scarce 

and the task of separating neighbourhood effects from other background effects 

is a difficult one, there have been some successful attempts. Examples are studies 

that have documented different types of neighbourhood effects on social and 

economic outcomes (Borjas, 1995; Case and Katz, 1991; Corcoran et al. 1992; 
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Cutler and Gleaser, 1997; Page and Solon, 2003; Solon et al. 2000). Still, the 

empirical evidence shows no general pattern. 

 Contrary to the American case where neighbourhoods can often be classified 

as white, black, hispanic etc. the socioeconomic segregated neighbourhoods in 

Sweden are very ethnically mixed, i.e. the neighbourhoods in Sweden are not 

divided into different ethnic enclaves.1 

 The objective of this study is to find out whether youths who have attended 

ethnically segregated school, differ in their educational attainment compared to 

youths from less segregated schools in metropolitan Sweden.2 When studying 

segregation (and the effects of segregation), socioeconomic and/or ethnic 

segregation, many different measures of segregation have been used.3 To locate 

the ethnically segregated schools, we use the share of first and second generation 

immigrants among pupils graduating from a particular school as our ethnic 

segregation measure.  

 Because attending an ethnically segregated school is often synonymous with 

growing up in an ethnically segregated neighbourhood, our approach will capture, 

in addition to the factors associated with attending an ethnically segregated 

school, neighbourhood characteristics in the school’s attendance area. All 

existing neighbourhood characteristics, not controlled for, but influencing the 

educational attainment of the group of students attending the school situated in 

                                                            
1 In our sample of second generation immigrants alone, there is a mixture of 127 nationalities 

living more or less evenly distributed over the neighbourhoods.  
2 Because some schools change name and/or identification number during the current time 

period, it is difficult to follow a particular school, in the data, over time. Therefore, to receive a 

manageable number of schools it is necessary to restrict the sample in some way.  A convenient 

restriction is to choose the metropolitan areas in Sweden, i.e. Stockholm (and some of its 

suburbs), Göteborg and Malmö, as the Commission on Metropolitan Areas in Sweden argues 

that they contain the most socially disadvantaged areas in Sweden. 
3 For more information on different measures on segregation see Nordström Skans and Åslund 

(2005). 
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the segregated neighbourhoods, will be captured by our ethnic segregation 

variables. 

 Moreover, if the effect of attending an ethnically segregated school increases 

with the rate of ethnic segregation, an association between ethnic school 

segregation and individual educational attainment can be established. The aim is 

also to find out if attending an ethnically segregated school affects second 

generation immigrants differently from native Swedes. But because of the 

problem of disentangling a family effect from a school effect, we are not able to 

speak in terms of a causal school effect. Our estimates might be biased due to 

selection, and therefore we are merely able to speak in terms of an association. 

 Similar studies performed on Swedish data are Dryler (2001), Szulkin and 

Jonsson (2004) and Szulkin (2006), which primarily examine the relationship 

between the school grades achieved and ethnic school segregation and find that 

school grades are generally lower in ethnically segregated schools. For 

immigrants, Grönqvist (2006) finds a negative association between the size of the 

enclave and the probability of graduating from higher education. 

 An ordered probit model is the primary econometric model for the analysis in 

this paper. Probit models will also be estimated to some extent. 

 The paper is structured in the following way. It starts with a brief review of 

the literature regarding neighbourhood effects. The data and descriptive statistics 

are contained in section 5.3. Section 5.4 describes and discusses the specification 

of the econometric model. The results are shown in section 5.5. Section 5.6 

concludes the study. 

 

 

5.2 Neighbourhood effects 

 

Only a minor part, 40%, of the variation in earnings that comes from factors 

shared by siblings tends to be related to parental wealth and income (Solon, 
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1999).4 Besides genetics, neighbourhood effects might contribute to explaining 

the rest of this variation. Solon et al. (2000) show that the correlation in 

educational attainment between unrelated neighbours is approximately 0.1.5 For 

earnings, Page and Solon (2003) end up with an estimated neighbourhood 

correlation of 0.16.6 However, Raaum, Salvanes and Sörensen (2003) find that 

the school-mate/neighbourhood correlation in years of schooling is negligible for 

children born in Norway in the 1960s. 

 Cameron and Heckman (2001) show empirical evidence that long-term levels 

of family income determine college attendance and college achievements. 

Corcoran et al. (1992) find that a high rate of welfare programme participation in 

the community is correlated with a disadvantage in economic status for men. 

Borjas (1995) argues that an ethnic externality implies a skill spillover from the 

mean skill of the ethnic group in the parent’s generation to the child’s skill, and 

that much of the ethnic spillover effect depends on the neighbourhood the child is 

brought up in. Edin et al. (2003) study the economic consequences of living in 

ethnic enclaves for immigrants in Sweden. They find that living in enclaves 

improves the labour market outcome for less skilled immigrants, and that the 

gain from living in an enclave is largest for immigrants belonging to a high-

income ethnic group. Cutler and Gleaser (1997) examine the outcomes for blacks 

in terms of employment, schooling and single parenthood. They show that the 

quantitative effects of segregation are large, and that the outcomes for blacks in 

ethnically segregated cities are significantly worse compared to those of blacks 

living in less segregated cities. Their results also suggest that segregation gives 

rise to “bad” outcomes, and not that “bad” outcomes give rise to segregation. 
                                                            
4 Sibling correlation studies report that the sibling correlation in earnings in the U.S. is around 

0.4. In Sweden (and the other Nordic countries) the correlation seems to be somewhat smaller 

(Björklund et al., 2002). 
5 However, they underline that this is an upper bound of the neighbourhood correlation and it 

might be inflated by unobserved family background factors. 
6 They claim that a substantial part of the correlation between brothers, and of the correlation 

between neighbours, can be attributed to the importance of being urban. 
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However, Oreopoulos (2003) examines the long-run labour market outcomes for 

individuals growing up in different public housing projects in Toronto, and 

detects no significant neighbourhood effects. He finds that average education and 

annual earnings among youths from low-income families are unaffected by the 

low-income concentration in their neighbourhood. Instead, family differences 

among the low-income families do matter. 

 To understand the reasons for the existence of neighbourhood effects, 

different social interaction models within a community have been explored in the 

literature. Mention is made of three types of models for explaining 

neighbourhood effects; epidemic models, collective socialization models, and 

institutional models.7 

 According to the epidemic model, youth behavior depends highly on the 

behavior of the school-mates and the prevailing teenage norms in the 

neighbourhood. That peer achievement has a positive effect on student school 

achievement has been established in several studies (e.g. Hanushek et al., 2001; 

Zimmerman, 1999; Sacerdote, 2001). Moreover, Case and Katz (1991) report 

that a high youth criminal activity in a neighbourhood increases a child’s 

probability of being involved in crime. 

 A second possible reason for the existence of neighbourhood effects is 

through adult influences (other than the parents) on the children in the 

community. Collective socialization transfers norms and values from the older 

generations to the younger. The ethnic externality that Borjas (1995) refers to is 

in fact a collective socialization effect within the ethnic group. In Cutler and 

Gleaser (1997) some of the effects of segregation on socio-economic outcomes 

can be attributed to less exposure to well-educated adults. 

 Finally, the institutional model assumes that it is adults working in 

institutions within the community who influence the child’s behavior and 

academic performance. The institution that the child has the closest contact with 

is obviously the school. It is uncertain if teacher and school quality matters for 
                                                            
7 See Jencks and Mayer (1990) for more information regarding these models. 
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student outcomes (Hanushek, 1986; Card and Krueger, 1992; Jepsen and Rivkin, 

2002). Jepsen and Rivkin (2002) do argue, however, that unobserved differences 

in teacher quality may affect student performance. 

 Another explanation emphasizes relative deprivation as a source of 

neighbourhood effects. Relative deprivation models assume that individuals 

compare themselves with the people in their community. To grow up in an 

affluent neighbourhood with low-income parents might result in self-destructive 

behaviour because of bad self-esteem. For example, the probability of dropping 

out of school may increase if the mean difference between the education level of 

the adults in the community and the education level of the child’s parents is large 

(Jencks and Mayer, 1990). However, it should be noted that relative deprivation 

gives rise to a reversed neighbourhood effect, i.e. that the sign of the otherwise 

negative neighbourhood turns positive with relative deprivation.  

 

 

5.3 Data and descriptive statistics 

 

Our empirical analysis uses data from Statistics Sweden. The data is a full 

sample of every individual in the age group 25-29, living in Sweden in the year 

2001. 

 However, the sample used in the analysis contains only Swedish-born 

individuals, being thus restricted; it includes only second generation immigrants 

and natives. 8  The exclusion of first generation immigrants implies that the 

analysis escapes possible problems with immigration effects. The data is further 

restricted to individuals graduating from a comprehensive school located in a 

municipality belonging to the Commission on Metropolitan Areas in Sweden, i.e. 

a school located in Stockholm (or some of its suburbs), Göteborg or Malmö. The 

sample then includes 62,766 individuals. 

                                                            
8 Where natives are defined as Swedish-born with two Swedish-born parents. Second generation 

immigrants are defined as born in Sweden and having at least one parent born abroad. 
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 By excluding individuals attending a private school and individuals who 

lived abroad at some time during their childhood, the sample is reduced to 61,328 

individuals.9 

 The data provides information on which compulsory school the individual 

has graduated from. Since our age groups, 25-29, did not have the right to choose 

a school outside the local school district10 we believe the attendance information 

also works as a proxy for categorizing the individuals into different attendance 

areas (or neighbourhoods).  

 After categorizing the individuals into different schools/attendance areas, the 

socio-economically and ethnically segregated schools have to be located. Our 

strategy for selecting the ethnically segregated schools is based on the 

concentration of first and second generation immigrants attending the school. 

 If the concentration of first and second generation immigrants attending the 

school is more than 40%, the school is classified as an ethnically segregated 

school located in an ethnically segregated area. 11  Or, more precisely, the 

concentration rate is the share of first and second generation immigrants 

graduating from the particular school during the time period 1988-1995.12 Even if 

the concentration rate of 40% is in some sense arbitrarily chosen, it turns out that 

it effectively identifies schools situated in areas that the Commission on 

Metropolitan Areas in Sweden has designated as socially disadvantaged. 
                                                            
9 48 cases are also excluded because information on either the individual's educational variable 

or the parents’ income is missing. 
10 It is only from the academic year 1992/93, i.e. after our sample completed compulsory school, 

that every Swedish pupil has a right to choose to attend a school outside the local school district. 
11 Information regarding home municipality and school attendance is missing for 8% of the first 

generation immigrants. By excluding these individuals the actual concentration rate of first and 

second generation immigrants is in fact higher than that observed, particularly because most 

first-generation immigrants decide to live in the metropolitan areas. 
12 We believe that using the concentration rate of first- and second generation immigrants for the 

whole time period 1988-1995, compared to either only the time period 1988-1992 or separate 

rates for each year, gives the most reliable measure of the true ethnic segregation rate in the 

school. 
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 To further examine if there exists an association between ethnic segregation 

and educational attainment, schools with concentration rates of first and second 

generation immigrants higher than 40% are also identified. Schools with 50-60%, 

and over 60%, first and second generation immigrants are therefore identified, 

we thus get neighbourhoods where the ethnic segregation rate is 40-50%, over 50 

but less than 60%, and over 60%. 

 This leaves us with a share of 26% attending an ethnically segregated school. 

The share of individuals attending a school with a concentration rate of first and 

second generation immigrants above 50% and 60% is 14% and 5% respectively. 

 Our educational attainment measure, SUN 2000, is for the year 2001.13 We 

prefer an ordered education variable to a year of schooling variable for three 

reasons. First, one year of extra schooling is qualitatively not valued the same 

irrespective of where the individual is in the education system. Second, for 

different study programmes the same years of schooling might produce different 

levels of education. For example, a theoretical education is often thought of as 

providing a higher education level than a vocational education even if the study 

programme is for the same number of years. And third, the Swedish system of 

education changed during the time period. Some upper secondary study 

programmes were extended from two years to three years. 

 The constructed variable is ranked according to 6 discrete education levels, 

of which the first level is compulsory education. The second level consists of 

dropouts from upper secondary education. The third and fourth levels are 

vocational upper secondary education and theoretical upper secondary education, 

respectively. The fifth level represents post-secondary education outside the 

colleges and universities, as well as college or university education which neither 

results in a degree nor in 80 academic points.14 The sixth education level is 

                                                            
13 The measure is a revision of the former SUN classification adjusted to fit the International 

Standard Classification of Education (ISCED97). 
14 80 academic points correspond to two years of fulltime studies or 120 ECTS credits. 
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college or university education either resulting in a degree or in achieving more 

than 80 academic points. 

 From the ordered education variable we also construct two binary education 

variables, completing an upper secondary education and continuing to an 

academic education (given that the individual has finished upper-secondary 

school.). We believe that these two choices play an important role in determining 

the individual’s educational attainment. 

 Summary statistics for the ordered educational attainment variable are given 

in table 5.1. The first column describes the distribution of individuals among the 

six levels of education. Column (a) describes, for each education level, the 

percentage difference in educational attainment between the individuals attending 

the ethnically segregated schools and the individuals attending a school outside 

the segregated neighbourhoods. Column (b) describes, for each education level, 

the percentage difference in educational attainment between second generation 

immigrants and natives. 

 Table 5.1 reveals that high academic education and vocational upper-

secondary education are the most common education levels for the individuals in 

the sample. About 27% of the sample have a high academic education whereas 

about 26% have a vocational upper-secondary education. Furthermore, 10.4% 

have only a compulsory education and 4.9% of the sample are dropouts from an 

upper-secondary education. 21.3% of the individuals in the sample have a 

theoretical upper-secondary education as their highest education. Almost 10% of 

the sample have a low academic education, i.e. a low post secondary education. 

 Column (a) shows that the share of individuals with only a compulsory 

education is higher for those attending an ethnically segregated school. The 

dropout rate from upper-secondary education and the share of individuals with a 

vocational secondary education as their highest education are also higher for 

those attending an ethnically segregated school. As for the higher education 

levels, it turns out that youths attending ethnically segregated schools have 

problems achieving a high academic education level. 
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 In column (b) we find that the largest difference in educational attainment 

between second generation immigrants and natives is in the highest education 

level. For the other education levels second generation immigrants are 

overrepresented in all the non-academic education levels. 

 

Table 5.1. Educational Attainment Statistics 

Education level:  N Total (%)  (a)  (b)  
     
Compulsory   6,350 10.4   +5.3   +2.5  
Dropout   3,029 4.9    +1.6    +1.0  
Vocational upper-secondary   16,052 26.2  +7.4   +2.8  
Theoretical upper-secondary  13,089 21.3   +3.4   +1.6  
Low academic   6,090 9.9    -2.1   -0.6  
High academic  16,718 27.3    -12.5   -7.3  
          
Notes:  The (a) column describes, for each education level, the percentage difference in 

educational attainment between the individuals brought up in the segregated neighbourhoods 

and the individuals brought up outside the segregated neighbourhoods. The (b) column 

describes, for each education level, the percentage difference in educational attainment 

between second-generation immigrants and natives. 

 

 

5.4 Econometric specification 

 

The econometric model is based on Solon’s (1999) simplified version of Becker 

and Tomes’ (1979) model of intergenerational transmission. 

 The theory of intergenerational transmission assumes that the child’s socio-

economic outcome, SEi, depends on the parents’ lifetime earnings, yt-1, and all 

other factors, Ei, besides the parents’ earnings: 

 

iiti EySE εβα ++= −1                                                                                      (5.1)   

 

The notation t-1 indicates that it is the family t-1 which invests in the child i. By 

separating Ei into three parts, the child’s individual characteristics Xi (e.g. gender, 

age and ethnicity), family background factors other than the parents’ economic 



Ethnic Segregation and Educational Attainment in Sweden 
 

 117

investments in the child, Ft-1, and the neighbourhood factors, Nk, for the 

neighbourhood k, we get the following expression: 

 

     [ ] iktitik NFXySE εβα ++++= −− 11                                                                (5.2) 

 

By replacing the neighbourhood factor with the three variables measuring the 

concentration of first and second generation immigrants in the school, our final 

model becomes: 

 

ititik SRSRSRFXySE εβββββα ++++++= −− 6045034021101                           (5.3) 

 

where SR40 indicates that the concentration of first and second generation 

immigrants is 40% etc. 

 With our variables measuring the concentration of first and second 

generation immigrants attending a school, we estimate the effect of attending an 

ethnically segregated school, and everything that is associated with attending 

these schools. The main factors influencing the children attending the ethnically 

segregated schools are the peers, whom the children come across in school, and 

the school characteristics. 15  Besides the factors associated with attending an 

ethnically segregated school, the variables will also capture neighbourhood 

characteristics in the school’s attendance area. All existing neighbourhood 

characteristics, not controlled for, but influencing the educational attainment of 

the group of students attending the school situated in the segregated 

neighbourhoods, will be captured by our ethnic segregation variables. Hence, the 

influence of adults and role models living within the attendance area of the 

ethnically segregated schools will be included in our estimate. 

 It should be recalled that the effect of attending an ethnically segregated 

school might be overestimated if there are unobserved family factors affecting 
                                                            
15  Teacher quality and class size could be school characteristics that are different in the 

ethnically segregated schools. 
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both the child’s educational attainment and the residential area. Residential 

location is not random and selection16 is known to take place. Observed family 

factors, such as education level and earnings, obviously affect the residential 

decision. Hence, if there is selection that we cannot control for, we run the risk of 

overestimating the school effect.17 However, for groups of people ending up in 

(disadvantaged) areas because of family characteristics not passed on to the 

children, selection does not bias the school effect. This might be the case for 

immigrants with preferences for living close to other individuals of their own 

ethnic group. Whereas factors related to the ethnic background determine 

location, ethnicity does not necessarily have to affect the individual’s choice of 

education level. 

 Our econometric tools for identifying the effect of attending an ethnically 

segregated school are an ordered probit model and a standard probit model.18 The 

ordered probit model is used to examine the six discrete, ranked education levels. 

The standard probit model is used to illuminate the determinants of the 

probability of completing an upper secondary education and the probability of 

continuing to a post-secondary education, given that the individual has finished 

upper-secondary school. 

 When estimating the model we follow the theory of intergenerational 

transmission and control for family income.19 The parents’ education levels serve 

as proxies for the family background effect, i.e. the endowment of ability 

inherited from the parents and the culture and norms transferred from the parents 

to the child. In some cases information on the parents’ education is missing. A 

separate model is estimated to test if excluding these observations causes sample 

selection problems. As to the individual characteristics, age (age dummies) and 
                                                            
16 That individuals with specific characteristics inhabit different parts of a city. 
17 Selection could obviously also result in an underestimated neighbourhood effect. But when 

studying neighbourhood effects in segregated neighbourhoods it is commonly assumed that the 

bias, coming from selection, results in an overestimation of the neighbourhood effect. 
18 For information on ordered probit models and probit models, see Greene (1993). 
19 The Appendix lists and describes the construction of the covariates used in the study. 
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gender are used together with a set of dummy variables describing what part of 

the world the parent/parents were born in. We also control for municipality. 

 

 

5.5 Results 

 

5.5.1 Results using the Ordered Probit model 

 

Table 5.2 shows the estimations of different specifications of the ordered probit 

model. Column (1) in the table contains the coefficients of the different second 

generation immigrant groups when controlling for age, gender and municipality. 

There seems to be a negative relationship between originating from a foreign 

country and educational attainment for all the second generation immigrant 

groups except that from Asia. Originating from Asia is significantly positive for 

educational attainment. The group originating from the Middle East is most 

negatively affected by having one or both parents born abroad. 

 In column (2) we control for family background, i.e. family income and the 

parents’ education levels.20 In general, when controlling for family background, 

the negative impact of being a second generation immigrant decreases 

dramatically.  

 The next step is to add our three dummy variables measuring the ethnic 

concentration ratio in the school. The first dummy variable indicates that the 

school the individual attended had a concentration of first and second generation 

immigrants that was above 40%. The second and third variables indicate that the 

ethnic concentration ratio was above 50% and above 60%, respectively.21 This 

way of categorizing the ethnic concentration ratio allows us to measure if an 

increase in ethnic segregation leads to a significant rise in the effect of attending 

                                                            
20 All family background variables have the expected sign. 
21 This means that an individual attending a school with an ethnic concentration ratio above 60% 

has a 1 for all three dummy variables. 
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an ethnically segregated school. By measuring different levels of ethnic 

segregation we are also able to capture non-linear effects. 

 

Table 5.2. Ordered Probit Estimates of the Determinants of Educational 
Attainment 

Variable:   (1) (2) (3) (4) (5) 
      
Segregated school    -.247 (.01)***  -.092 (.01)*** -.088 (.01)*** 
Ethnic rate >50%    -.095 (.02)*** -.070 (.02)*** -.078 (.02)*** 
Ethnic rate >60%    -.154 (.03)*** -.040 (.03)  -.050 (.02)**  
Male  -.152 (.01)*** -.164 (.01)*** -.152 (.01)*** -.164 (.01)*** -.159 (.01)*** 
Origin:      
Nordic countries -.224 (.02)*** -.056 (.02)*** -.162 (.02)*** -.035 (.02)**  -.052 (.02)*** 
Europe -.090 (.02)***  .017 (.02)     -.011 (.02)   .047 (.02)***   .055 (.01)*** 
Asia   .174 (.07)**     .247 (.07)***   .231 (.07)***   .270 (.07)***   .306 (.06)*** 
Africa -.105 (.06)   .096 (.06)   -.036 (.06)   .120 (.06)*     .060 (.05)  
Middle East -.438 (.04)*** -.023 (.04)  -.276 (.04)***  .034 (.04)  -.005 (.04)  
Latin America -.110 (.07)   -.108 (.07)  -.063 (.07)  -.088 (.07)  -.051 (.06)   
Mixed Category -.065 (.05)     .036 (.05)   .020 (.05)   .069 (.05)    .075 (.04)*   
Father’s education:      
Upper Secondary    .248 (.01)***   .241 (.01)***  .243 (.01)*** 
Short University    .473 (.02)***   .462 (.02)***  .462 (.02)*** 
Long University    .700 (.02)***   .685 (.02)***  .688 (.02)*** 
Graduate    .778 (.04)***   .763 (.04)***  .774 (.04)*** 
Missing       .050 (.02)*** 
Mother’s education:      
Upper Secondary    .201 (.01)***   .190 (.01)***  .191 (.01)*** 
Short University    .525 (.02)***   .508 (.02)***  .513 (.02)*** 
Long University    .671 (.02)***   .652 (.02)***  .668 (.02)*** 
Graduate    .819 (.07)***   .794 (.07)***  .841 (.07)*** 
Missing     .082 (.02)*** 
Family Income    .060 (.00)***   .059 (.00)***  .056 (.00)*** 
      
N 53,417 53,417 53,417 53,417 61,328 
 
Notes: In all models age (age dummies) and municipality are controlled for. The reference 

group is a Swedish woman of age 25 attending a school in Stockholm outside the segregated 

neighbourhoods when in the 9th grade. When adding the family background variables, the 

reference group has parents with a compulsory education level. The effect of attending a 

school with a certain ethnic concentration rate is calculated from adding the ethnic 

coefficients up to the certain level of concentration. Standard errors in parentheses. 

 

In column (3) the school effect is estimated without controlling for family 

background and in column (4) we estimate the school effect when the family 
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background factors are added to the model. Model (4) is also the main model of 

this study. The size of the effect of attending an ethnically segregated school 

decreases by about 60% when the family background factors are added, which 

shows that location is related to the socio-economic status of the family. The 

effect in column (4) is our best estimate of the true effect of attending an 

ethnically segregated school.22 If the selection bias in the estimate is negligible, 

this school effect will be a causal effect.  

 Moreover, the behavior of the three ethnic concentration coefficients 

indicates that there exists an association between the ethnic segregation rate and 

the size of the effect of attending an ethnically segregated school. We can also 

establish that the effect seems to increase as segregation increases.  

 Column (4) reveals that, when adding the school effect to the model that 

includes family background, the coefficients belonging to the variables 

describing origin exhibit a large change in a positive direction. Hence, having a 

foreign background is even more positive for educational attainment when the 

effect of attending an ethnically segregated school is controlled for. It is only the 

coefficients for Nordic countries that remain negative and significant. 

 In column (5) the individuals with missing information on the parents’ 

education levels are included. The variables indicating that the mother’s and the 

father’s education levels are missing are added to the model here. The other 

estimates do not seem to change much when we add these individuals to the 

sample (and these variables to the model), which indicates that sample selection 

does not seem to be a severe problem. 

 By studying the marginal effects we can find out the education levels on 

which individuals attending segregated schools are over and underrepresented, i.e. 

which education levels drive the results found earlier. The marginal effects also 

give us estimates that can be interpreted in terms of the magnitude of the effect. 

                                                            
22 The effect on educational attainment of attending the most ethnically segregated schools is 

almost as large as that of having a father with an upper-secondary education instead of a short 

university education. 
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The marginal effects are shown for the ethnic segregation dummies and for the 

variables describing origin. In table 5.3, the marginal effects of the ethnic 

segregation variables show a clear pattern. Attending a segregated school 

increases the probability of having only a compulsory education, being a dropout 

from upper secondary education, and having a vocational upper secondary 

education. The probabilities of completing a theoretical upper secondary 

education and of continuing to a post-secondary education are, however, smaller 

for the segregated group than for the group attending a school outside the 

ethnically segregated neighbourhoods.  

 

Table 5.3. Estimates of the Marginal Effects 

Variable:   Compulsory 
Dropouts upp. 
secondary    

Voc. upp. 
secondary   

Theo. upp. 
secondary      

Low 
academic    

High 
academic   

       
Segregated school   1.3***   0.5***   1.7***   -0.1***   -0.5***   -2.9*** 
Ethnic rate >50%  1.0***   0.4***    1.3***   -0.1*    -0.4***  -2.2*** 
Ethnic rate >60%     0.5     0.2     0.7     -0.0    -0.2   -1.3 
Origin:       
Nordic countries       0.5**   0.2**    0.7**        -0.0    -0.2**   -1.1** 
Europe             -0.6***    -0.3***      -0.9***       -0.0  0.3***   1.5*** 
Asia                          -3.0***   -1.3***    -5.4***      -0.8*   1.1***   9.4*** 
Africa                   -1.5**      -0.6*        -2.4*        -0.2   0.6**   4.0* 
Middle East -0.4       -0.2          -0.7        -0.0     0.2   1.1 
Latin America        1.3      0.5        1.6       -0.1       -0.5    -2.8 
Mixed Category       -0.9      -0.4           -1.3       -0.0      0.4  2.3 
              
Note: All numbers are in percentage points. 

 

Moreover, attending a segregated school primarily affects the probability of 

having a compulsory education, a vocational upper secondary education and the 

highest academic education level. Attending a school with an ethnic segregation 

rate above 60% increases the probability of having a compulsory education by 

2.8 percentage points and a vocational upper secondary education by 3.7 

percentage points, but decreases the probability of having an academic degree or 

80 academic points by 6.4 percentage points. The probability of being a dropout 

from upper secondary education and having a theoretical upper secondary 

education are only marginally affected by the ethnic segregation rate.  
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 The differences in probabilities between natives and second generation 

immigrants of different origins are also largest for the compulsory education 

level, vocational upper secondary education level, and the highest academic 

education level. For example, given the family background and the school effect, 

Asians have a 9.4 percentage point higher probability of reaching the highest 

education level, 5.4 percentage point lower probability of having a vocational 

upper secondary education and a 3.0 percentage point lower probability of having 

only a compulsory education.  

 The conclusion is that ethnic segregation and origin primarily affect whether 

an individual decides to settle for a compulsory education, chooses a vocational 

upper secondary education or achieves the highest level of academic education. 

 

 

5.5.2 Results for the Probit model 

 

Determinants of the two outcomes, finish an upper-secondary education and 

continue to an academic education, are estimated with our probit model. 

 Table 5.4 shows the probit model estimates for the two binary choices. The 

first two columns contain the coefficients for the event “completing an upper 

secondary education”. In Column (1) we estimate the model with only the 

dummy variable for the first segregation level, the 40% level, included. In 

column (2) we add the 50% and 60% segregation levels. Columns (3) and (4) 

show the corresponding results for the event “continue to an academic education”. 

The sign and size of the estimated segregation coefficients are in line with the 

results found earlier. Columns (2) and (4) show that the total school effect is 

larger for the event “continue to an academic education” than for the event 

“complete an upper-secondary education”, in areas where the ethnic segregation 

rate is above 50%. This indicates that the largest negative effect of attending an 

ethnically segregated school is upon whether to continue to an academic 
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education or not, and that this is the case especially in the most ethnically 

segregated schools. 

 

Table 5.4. Probit Estimates of the Determinants of Completing Upper 
Secondary Education and Continuing to an Academic Education 

Variable: (1) (2) (3) (4) 
     
Segregated school  -.122 (.02)***  -.099 (.02)***  -.138 (.02)***  -.066 (.02)*** 
Ethnic rate>50%    -.047 (.03)   -.102 (.03)*** 
Ethnic rate>60%   -.001 (.04)   -.122 (.04)*** 
Origin:     
Nordic countries  -.045 (.02)*  -.043 (.02)*  -.033 (.02)  -.025 (.02) 
Europe  .027 (.02) .028 (.02)  .049 (.02)** .053 (.02)** 
Asia  .369 (.12)***  .370 (.12)***  .201 (.09)**  .208 (.09)** 
Africa  .036 (.09)  .035 (.09) .079 (.09)  .080 (.09) 
Middle East  -.006 (.06)  -.001 (.06) .077 (.06)  .103 (.06)* 
Latin America .037 (.12)  .038 (.12)  -.202 (.10)**  -.197 (.10)** 
Mixed Cat  .020 (.07)  .021 (.07) .105 (.07)  .109 (.07)* 
     
N 61,328 61,328 51,949 51,949 
 
Notes: The event "continuing to an academic education" is modeled given that the individual 

has completed upper secondary school. In all models family background, gender, age (age 

dummies) and municipality are controlled for. The reference group is a Swedish woman of 

age 25 attending a school in Stockholm outside the segregated neighbourhoods when in the 

9th grade, and with parents having a compulsory education level. The effect of attending a 

school with a certain ethnic concentration rate is calculated from adding the ethnic 

coefficients up to the certain level of concentration.   Standard errors in parentheses. 

 

Compared to the event “completing an upper secondary education”, the foreign 

background generally has a significant positive impact on the probability of 

continuing to an academic education. However, for those originating from Latin 

America the probability of continuing to an academic education is strongly 

negative compared to natives. 

 Our next step is to calculate the marginal effects of attending a segregated 

school on the probability of finishing an upper-secondary education and on the 

probability of continuing to an academic education for different subpopulations. 
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 Table 5.5 first shows the probabilities for the total sample followed by 

separate probabilities for natives, second generation immigrants, and each of the 

second generation immigrant groups. By adding interaction effects between the 

variable “attending an ethnically segregated school” and origin we retrieve the 

separate probabilities. The first column of table 5.5 contains the marginal effects 

for the outcome “completing an upper secondary education” and the second 

column the marginal effects for the event “continue to an academic education”. 

 In the first column individuals attending an ethnically segregated school have 

an approximately 3 percentage points lower probability of completing an upper 

secondary education. Then it shows the effects for natives and for the different 

second generation groups. The estimate for the whole group of second generation 

immigrants shows that the probability of completing an upper secondary 

education for individuals with a foreign background is almost unaffected whether 

the individual attends an ethnically segregated school or not. Natives and second 

generation immigrants from the Nordic countries attending an ethnically 

segregated school have a 3 percentage points lower probability of completing an 

upper secondary education compared to individuals attending a less segregated 

school. 

 Let us now turn to the probability of continuing to an academic education 

(given that the individual has completed upper secondary school). The first 

finding is that the effect of attending an ethnically segregated school is larger for 

this event compared to the former one. Attending an ethnically segregated school 

results in a 5.4 percentage points lower probability of continuing to an academic 

education. 

 For the same event, attending an ethnically segregated school seems to affect 

natives more than it does second generation immigrants. Latin Americans 

attending the ethnically segregated schools have, for some reason, a substantially 

higher probability of continuing to an academic education compared to Latin 

Americans attending the less segregated schools. 
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Table 5.5. The Effect of Growing up in a Segregated Neighbourhood on the 
Probability of Completing Upper Secondary Education and of Continuing to an 
Academic Education 

Sample:   
Completing Upper-
secondary Education  

Continuing to an Academic 
Education   

   
Total -.026*** -.054*** 
Natives -.032***  -.061*** 
Second generation immigrants  -.011*   -.037*** 
Nordic countries. -.033***  -.040**   
Europe   .011   -.049*** 
Asia  .012   -.101   
Africa -.036   .041  
Middle East -.023   -.070   
Latin America   -.062   .203**   
Mixed Category -.012   .038   
   
N 61,328 51,949 
 
Note: All numbers are in percentage points. 

 

 

5.6 Conclusions 

 

Our study has shown that there exists an association between attending an 

ethnically segregated school and educational attainment in the metropolitan areas 

of Sweden. Thus, youths who have attended ethnically segregated schools with 

similar observed family characteristics to youths that have attended less 

segregated schools in these metropolitan areas, attain a lower education level. 

The association is not large, but it is significant and seems to increase with the 

ethnic segregation rate. However, because of the problem of selection, i.e. 

unobserved family factors affecting both residential location and educational 

attainment, the effect of attending the ethnically segregated schools (as measured 

here) is not necessarily a causal effect. Nevertheless, our estimate of the effect of 

attending an ethnically segregated school is at least an upper bound (in absolute 
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terms) of the true causal effect.23 Hence, the negative influence of attending an 

ethnically segregated school will not affect the individual’s choice of education 

level to a larger extent than is found in our study. 

 The effect of attending an ethnically segregated school primarily affects the 

probabilities of attaining a compulsory education, a vocational upper secondary 

education, and the highest academic education level. Attending a school with an 

ethnic segregation ratio above 60% increases the probability of having only a 

comprehensive education by 2.8 percentage points, and a vocational upper 

secondary education by 3.7 percentage points, and decreases the probability of 

having an academic degree or 80 academic points by 6.4 percentage points. We 

have also found that second generation immigrant youths, after controlling for 

family background and the effect of attending an ethnically segregated school, 

generally attain a higher education level than native youths. 

 Finally, the probit model confirms the existence of a negative effect of 

attending a school in the segregated neighbourhoods. The effect of attending an 

ethnically segregated school seems to be larger for the event “continue to an 

academic education” than for the event “completing an upper-secondary 

education”, which is in line with the results found using the ordered probit model. 

Attending a school in the ethnically segregated neighbourhoods is associated 

with a 5.4 percentage point lower probability of continuing to an academic 

education, whereas the probability of completing an upper-secondary education 

becomes 2.6 percentage points lower. 

 The study shows that the association between attending an ethnically 

segregated school and educational attainment is smaller for second generation 

immigrants than for natives. Why this is so is uncertain, but it could be that 

selection on unobservables primarily takes place in the case of natives.  

                                                            
23 Given that selection does not bias the effect downwards, which is not very likely. Moreover, 

measurement errors in the variable measuring the ethnic segregation rate are not believed to 

cause any significant biases in the neighbourhood effect. 
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 A possible explanation of why some second generation immigrants, 

attending schools outside segregated neighbourhoods, choose a lower education 

level than second generation immigrants, attending a school within the 

segregated neighbourhoods, might be relative deprivation. Second generation 

immigrants comparing themselves to native children in the neighbourhood may 

feel like outsiders, resulting in bad self-esteem, and finally in a low education 

level. 

 Furthermore, an ethnic externality might have a positive impact on 

educational attainment for second generation immigrants living in ethnic 

enclaves. Assuming that it is positive to grow up in an ethnic enclave together 

with relatively well-educated and high-income fellow countrymen, segregation 

does not have to be negative for youths brought up in an ethnic enclave. If this is 

a correct assumption, it implies that positive role models and adults, belonging to 

the same ethnic group as the child, within the neighbourhood are more important 

for the child’s educational attainment than peers, institutional factors and adults 

belonging to other ethnic groups.  

 Thus, there is still a great lack of knowledge regarding neighbourhood and 

school effects and more research needs to be done. For instance, a recent paper 

by Card and Rothstein (2005) shows that there is a negative association between 

black test scores and school and neighborhood segregation in the U.S. Since 

second generation immigrants seem to score lower than natives in the Swedish 

Military Enlistment test (Nordin and Rooth, 2007), it is vital to study if school 

and neighborhood segregation in Sweden is responsible for the gap in the test 

scores between the groups.     
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Appendix 

 

If one, or both, of the parents originate from a specific part of the world, the 

individual is classified as a second generation immigrant from that part of the 

world. The variables indicating which part of the world the parent/parents 

originate from are the Nordic countries, Europe,24 the Middle East, Africa, Asia 

and Latin America. 

 An estimate of average earnings, based on more than one year, is a less 

“noisy” measure than one based on a single year and therefore the mother’s and 

father’s average incomes for the years 1970, 1975 and 198025 are computed. If 

any of the incomes for the three years are zero, an average of the remaining 

positive incomes is computed. We then add the mother’s and father’s average 

incomes and obtain a measure for the family income. Due to missing information 

or zeros for all income years for both the mother and the father, 37 observations 

are excluded. 

 The reported education level is the highest education attained by the parent. 

Four dummy variables indicate if the education levels of the mother and the 

father are upper secondary, short university, long university or a graduate degree. 

The reference group has completed compulsory school for the mother’s and 

father’s education level. Missing values for the father’s and the mother’s 

education levels are reported in 10% and 4% of the cases, respectively. These 

observations are excluded in the first stage of the econometric analysis. 

 Table A5.1 lists the explanatory variables used to explain variation in the 

educational attainment. Mean values of the explanatory variables are also given 

for the total sample, the sample brought up within the segregated neighbourhoods, 

the sample brought up outside the segregated neighbourhoods and for natives and 

second generation immigrants. 

 
 

                                                            
24 In Europe we include North America, Australia and New Zealand. 
25 All earnings are in 1980 prices. 
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Table A5.1. Summary Statistics for the Explanatory Variables (means) 

Variable             All 
Segregated 
neighbourhoods    

Rest of the 
sample  

Sec. gen. 
immigrants Natives 

      
N 61,328 16,203 45,125 14,106 47,222 
Men   .52 .51 .52 .52 .51 
Years of Schooling 12.4 11.9 12.6 12.1 12.5 
Age  27.1 27.1 27.0 27.0 27.1 
Stockholm .36 .18 .82 .22 .78 
Göteborg .27 .28 .72 .23 .77 
Malmö .14 .34 .66 .23 .77 
Botkyrka .07 .53 .47 .28 .72 
Hanninge .07 .15 .85 .20 .80 
Huddinge .06 .29 .71 .22 .78 
Södertälje .07 .30 .70 .27 .73 
Family earnings(/1000)  99.3 89.3 102.8 91.8 101.5 
Father’s level of education:      
Compulsory   .25 .33 .22 .30 .23 
Upp. Secondary  .40 .41 .40 .37 .41 
Short university   .09 .07 .09 .06 .09 
Long university  .14 .07 .17 .09 .16 
Graduate   .02 .01 .03 .01 .02 
Missing information  .10 .12 .09 .16 .08 
Mother’s level of education:      
Compulsory   .24 .34 .20 .33 .21 
Upp. Secondary   .42 .43 .42 .40 .43 
Short university    .15 .10 .16 .12 .16 
Long university  .15 .07 .18 .11 .16 
Graduate   .01 .00 .01 .01 .01 
Missing information  .04 .05 .04 .05 .03 
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