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Abstract 

A standard proposition in the migration literature is that emigrants are not drawn 

randomly from their source population, but rather compose a self-selected group in terms 

of labour market characteristics. Such self-selection refers to observed characteristics, 

such as education, work experience, or occupation, as well as unobserved characteristics. 

However, due to data limitations, most previous studies on selectivity have analysed 

immigrants’ characteristics at destinations rather than using data from their source 

countries. This paper assesses emigrants’ selectivity patterns by following the full-risk 

population of natives over a long period of time (over 20 years). It also includes an 

innovative measure of selectivity on unobserved characteristics—namely, high school 

performance—as a proxy for individual motivation and cognitive abilities, and it 

compares it to the widely used measure of income residuals. We use Swedish register 

data and assess the probabilities of leaving Sweden between 1990 and 2014 among men 

and women born in Sweden between 1972 and 1977. The findings suggest that emigrants 

are positively self-selected in terms of their observed characteristics, whereas selectivity 

patterns in terms of unobserved characteristics are more complex. When we assess 

unobservable characteristics using high school grades as a proxy, emigrants are found to 

be positively self-selected, while when using income residuals, we find that the effect is 

U-shaped. Individuals leaving to non-Nordic countries are also found to be more 

positively self-selected than those heading to neighbouring countries. We discuss these 

findings and their implications in light of economic and sociological theories. 
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Introduction  

Patterns of selective out-migration (henceforth emigration) indicate how potential 

emigrants estimate returns to their skills in the labour market of their home country 

compared to their potential returns in possible countries of destination. This influences 

the operation of the labour markets in both the sending and receiving countries. For 

example, selective emigration may indicate a pattern of “brain drain,” a process in which 

educated and highly skilled people exit the labour market of their home country for jobs 

with higher pay and better employment conditions in other countries. By adjusting their 

migration policies, countries compete to attract high-skilled immigrants (Commander et 

al., 2004; Iredale, 1999; Mahroum, 2001; Ouaked, 2002). The issue of brain drain 

concerns not only migration from developing to developed countries. Migration between 

two developed countries constitute about one fifth of all international migration. As of 

2000, 28 million migrants have moved between developed countries, half of whom were 

highly skilled (Artuc et al., 2015; Özden et al., 2011). Due to data limitations, most 

previous studies on selectivity have analysed immigrants’ characteristics at destinations, 

and only recently have scattered studies explored the selectivity patterns of emigrants at 

their source countries (Borjas et al., 2019; Gould & Moav, 2016; Rosso, 2019). However, 

only a few of those studies have considered the entire native population-at-risk and 

followed individuals over a relatively long period of time (for an exception, see Borjas et 

al. 2019). In addition, very few studies have included information on individual attributes 

that can serve as efficient proxies of unobserved individual abilities (for exceptions, see 

Gibson and Mckenzie 2011; Maleszyk 2021). The present paper systematically assesses 

the patterns of selectivity in emigration to multiple destinations from a highly developed 

country (Sweden) based on rich longitudinal information on the entire population of 

Swedish natives.  

The overarching aim of the present study is to test the dominant selectivity 

hypothesis, which states that emigrants are self-selected compared to their country 

fellows who choose to stay behind. The decision about whether or not to emigrate is 

based, according to the literature, on the relative returns on skills in the source and 

destination countries. Thus, the economic model of migration also asserts that within the 

population of emigrants, the most intensive positive self-selection patterns (“sorting”) are 
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found among the most highly skilled individuals, who chose to move to highly developed 

countries with free markets and with restrictive welfare policies. The contribution of this 

paper is two-fold. First, it uses data that enable testing of emigrants’ positive self-selection 

through a long-term, pre-migration follow-up of the entire population at risk, focusing on 

the Swedish birth cohorts of 1972–1977, and by examining selectivity and sorting 

patterns to different destinations over 25 years (1990–2014). Second, it uses an innovative 

perspective to assess selectivity patterns based on unobserved characteristics by looking 

at pre-market performance in high school as a proxy for individuals’ motivation and 

cognitive abilities rather than adopting the commonly used labour market performance 

indicators. We estimate those individuals’ probabilities of emigrating during the study 

period and their choice of destination grouped into four main destination categories. 

Theoretical Background 

The decision to migrate entails risks and costs that immigrants choose to engage in for 

improving their future economic well-being at their destination. Migration occurs when 

immigrants’ expected rate of return on their investment in migration is positive. The 

original argument made by Chiswick (1978; 1999) suggested that individuals with higher 

skill levels believe that their investment in migration will pay off, and they are therefore 

more likely to migrate. Positively self-selected emigrants are generally described as more 

able, ambitious, or otherwise more favourably selected than individuals who choose to 

remain in their place of origin. This positive self-selection refers both to observed 

characteristics, such as education, work experience, and occupation, and unobserved 

characteristics, such as motivation, risk-taking behaviours, destination-language 

proficiency, and cognitive abilities (Chiswick, 1978).  

However, neither the between-country differences in mean incomes nor 

migration costs solely determine the type of selection that characterizes emigration flows. 

Borjas (1987), in his seminal paper, applied the Roy model (Roy, 1951) to the migration 

framework and argued that the decision to migrate is also based on the relative level of 

returns to skills between origin and potential countries of destination. Borjas suggested 

that these differences in returns can be estimated through the difference between the levels 

of income inequality in source and host countries, and that immigrants are selected both 

positively and negatively as a function of between-country differences in income 
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inequality. Positive selection occurs when the host country provides higher returns for 

skills, as manifested by a higher level of income inequality at destination compared to the 

source country, and negative self-selection takes place when the incomes distribution in 

the source country has a larger variance than that of the destination country (Borjas, 

1994). Negatively self-selected migrants are less able than those who choose not to 

emigrate. In the same vein, sorting refers to the continuation of the initial selection 

process of leaving the country of origin, in which immigrants from the same source 

country differ in their choice of destination based on differences in income inequality at 

potential destinations. Positive sorting implies that the most positive self-selected 

individuals within the emigrant population are attracted to countries with high returns to 

skills (Grogger & Hanson, 2011).  

As stated above, the Roy model predicts different types of selectivity, depending 

not only on the relative gaps in returns to observed characteristics between the countries 

of origin and destination, but also on the returns to unobserved, earnings-related 

attributes. Empirically, previous studies have reached conflicting results on selectivity 

levels when looking at emigrants’ residual wages as a proxy for unobserved 

characteristics. In line with the Roy model, some studies found positive selectivity in 

terms of earnings and earning residuals, for example in the case of emigrants from 

Denmark (Borjas et al., 2019). They showed that most of the positive self-selection is due 

to unobserved characteristics.1 Consequently, they argue that looking solely at the 

educational level as the key measure of selectivity undermines a large share of emigrants’ 

selectivity. However, other studies have found intermediate selection, showing that 

emigrants are drawn from the middle of the wage distribution, as in the case of emigrants 

from Mexico and Israel to the US (Chiquiar & Hanson, 2005; Gould & Moav, 2016), 

while others found negative patterns of self-selection among emigrants (Moraga, 2011). 

Such mixed results confirm the model’s expectation that self-selection patterns on 

unobserved attributes are sensitive to the specific source and destination countries under 

observation (Parey et al., 2017; Rosso, 2019).2 However, even when using the same 

                                                           
1 Specifically, they show that among men, over 70 percent of the selectivity in pre-migration earnings is 

due to unobserved characteristics, while among women the equivalent value is 50 percent.  
2 Rosso (2019) showed that, among emigrants from Poland, there were significant differences in the patterns 

of self-selection of individuals who chose Germany versus those who chose the UK. Similarly, in the case 

of highly skilled emigrants from Germany, individuals who emigrated to less equal countries were more 
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source and destination countries, as in the case of Mexican emigrants to the US, findings 

are inconsistent for patterns of self-selection (Chiquiar & Hanson, 2005; Kaestner & 

Malamud, 2014; Moraga, 2011).  

Obviously, these studies restricted their samples to individuals with high levels 

of labour market attachment (using restricted ages, working hours, and earnings before 

migration). However, a large share of emigration events occurs at early ages (Kaestner & 

Malamud, 2014), shortly after graduating from high school or college, and before 

individuals fully display their labour market potential. Therefore, restricting the sample 

by age or labour market attachment levels might yield biased results for emigrants’ self-

selection patterns. To address this issue, we look at alternative measures of abilities. 

Previous studies that used tests of cognitive and non-cognitive abilities have found that 

such tests can explain a variety of life outcomes, such as educational choices, 

employment, occupation, earnings, and other behaviours that involve risks (Heckman et 

al., 2006). Unfortunately, we do not have a direct measure of cognitive and non-cognitive 

abilities available to us in our data.3 Instead, we use individual average grades in high 

school.4 Clearly, this measure is far from being a perfect proxy for individual abilities, 

both observed and unobserved. However, to the extent that individuals’ motivation and 

aptitudes are assessed by standardized tests, we believe that they can serve as a proxy for 

a set of abilities and motivations. In a recent paper, Maleszyk (2021) used a survey that 

included information on school exam results to assess migrants’ youth selectivity levels 

from a peripheral region in Poland. He showed that youth’s international migration could 

be described as having a U-shaped selectivity pattern in terms of their exam grades. The 

U-shaped pattern was explained by positive self-selection to continue higher education 

abroad by the most talented individuals. At the same time, negative self-selection due to 

                                                           
positively selected in terms of their college grades and the quality of the university from which they 

graduated relative to non-migrants, while emigrants to more equal countries were negatively selected (Parey 

et al., 2017).  
3 The common measure of cognitive and non-cognitive abilities in Sweden is based on the Swedish military 

enlistment tests, which were found to be associated with many life outcomes (Lindqvist & Vestman, 2011). 

Their drawback for our purposes is that they are limited to young men. 
4 The use of grades as a proxy for ability is preferred at an earlier stage in life rather than a later one, because 

tracking at the middle and high school affects students’ scores and is also affected by both ability and socio-

economic background. Therefore, later-stage grades confound ability and background much more than 

early-stage grades. However, considering that the data at hand follow individuals from 1990, looking at 

ninth-grade scores (which is the other grade score available in Sweden during these years) restricts the 

number of years for which we can track individuals. 
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economic migration also takes place by those with low grades, who are more prone to 

move overseas to seek employment (Maleszyk, 2021). By using such alternative proxies 

for individual achievements, which are probably related to unobservable attributes that 

are highly relevant to labour market success, we can shed light on self-selection patterns 

also among young emigrants that are lacking yet indicators of actual market outcomes. 

Gender and Diversity 

Efforts have been made to include gender and other diversity dimensions to the general 

models of self-selection. Starting with gender, studies of international migration indicate 

a rise in female migration, not only among low-skilled women but also among the high 

skilled. In 2000, one-half of the stock of highly skilled immigrants in high-income 

countries was composed of women. In addition, it was found that skilled women have a 

higher propensity to migrate than skilled men (Docquier et al., 2012). The economic 

theory assumes that male migration is driven by economic factors, while female migration 

is also related to family constraints, thus arguing that many migrant women can be seen 

as “tied movers” (Bielby & Bielby, 1992; Borjas & Bronars, 1991; Docquier et al., 2012; 

Mincer, 1978). Such arguments imply that the selectivity patterns for women are less 

intense than those among men. Indeed, previous studies have presented evidence that 

women tend to be less positively self-selected relative to their male counterparts (Borjas 

et al., 2019; Junge et al., 2014).5 This paper therefore examines whether the self-selection 

mechanisms we hypothesize are similar among both women and men.  

While this paper focuses on emigration of natives only, some natives have one 

or two foreign-born parents (i.e., are second-generation immigrants). Studies on return 

migration have shown patterns of negative self-selection, implying that immigrants 

reaching lower levels of economic assimilation are the ones who tend to return to their 

country of origin (Borjas & Bratsberg, 1996; Constant & Massey, 2003; Rooth & Saarela, 

2007). On the other hand, it might be possible that having a family background of 

migration is associated with higher probabilities of emigrating, independently of 

individual attributes. In order to take into account possible effects of parents’ country of 

                                                           
5 Most studies on selectivity in emigration focus on men (Gould & Moav, 2016; Kaestner & Malamud, 

2014; Orrenius & Zavodny, 2005). The few studies that also included women indeed showed lower levels 

of selectivity for women (Borjas et al., 2019; Junge et al., 2014). 
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birth and gender, we classify the individuals by gender and we control for the birthplace 

of their parents (Sweden vs. other countries).  

Study Design and Method 

Data 

The data used in this study were obtained from GILDA,6 which includes longitudinal 

individual-level data from the Swedish register held by Statistics Sweden (SCB) for the 

years 1990–2014, covering the entire Swedish population. It includes the necessary 

variables for this study (e.g., gender, age, marital status, education, high school grades, 

income, and parents’ country of birth). The information on emigration is taken from the 

migration register for the years 1990–2014. The migration register reports the date of 

emigration and the emigrant’s country of destination. It should be noted that it is possible 

for Swedish residents to emigrate without registering. However, we expected that their 

number would be small because it is a legal requirement to report emigration, and because 

emigration has tax implications.7 

Population 

The population of this study includes men and women born in Sweden between 1972 and 

1977, who were expected to complete their high school education between 1990 and 

1996. We follow the same cohort from the ages of 18 to 42 years old (1990–2014), and 

assess their probability of leaving Sweden during this period. Note, however, that 

individuals who did not take the high school graduation tests are also included to cover 

the entire birth cohort. We chose to look at a birth cohort for which high school tests were 

national and standardized. The high school grading policy was uniform across Sweden 

between 1960 and 1996, and thereafter underwent a significant change. The data at hand 

follow individuals from 1990 only, thus restricting our ability to follow earlier cohorts. 

However, because the major migration ages are between 20 and 40 (Kaestner & 

                                                           
6Administrated by the unit of Human Geography at the University of Gothenburg. It consists of official 

register data provided by Statistics Sweden from the database Longitudinell Intgrationsdatabas för 

Sjukförsäkring-och Arbetsmarknadsstudier (LISA, the official name in Swedish; SCB, 2011) and contains 

data on every individual aged sixteen years or older, registered in Sweden as of December 31 each year. 
7 The migration register is based on the definition of the place in which individuals live. According to 

Swedish law, an individual who plans to move out of Sweden and to stay abroad for 12 month or more 

must declare this to the tax authority and to report the destination in question. 
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Malamud, 2014), focusing on this cohort makes it possible to view most of its emigration 

cases. In total, the population (henceforth the full sample) consisted of 311,006 individual 

men (corresponding to 7,289,882 person-year observations) and 294,693 individual 

women (corresponding to 6,865,780 person-year observations), for whom there was 

information on all relevant variables.8 In some sections, we used a restricted sample of 

individuals with strong labour market attachment to compare our results with previous 

studies.9 We were able to identify 14,094 male and 17,621 female emigrants.10  

Design and Models 

We modelled the emigration probabilities of natives in two ways. First, we estimated a 

binary logit model on the transformed probability of emigrating versus not emigrating for 

native-born Swedes who lived in Sweden during the studied period. In this part, we 

estimated the model twice. First, we followed the entire population at risk: individuals at 

the ages of 18–42. We then followed a restricted subpopulation composed of individuals 

with high levels of labour market attachment.11 This was done to address the complexity 

of assessing unobserved abilities using (residual) incomes for subpopulations 

characterized by low levels of labour market attachment.  

Second, we estimated a multinomial logit model on the transformed probability 

of emigrating to four different global regions, where we followed natives from the age of 

18 until they were censored (due to an emigration event or due to reaching the age of 42). 

The model simultaneously estimated the impact of a set of explanatory variables on four 

different emigration outcomes—emigration to (1) the Nordic countries; (2) North 

America and Oceania; (3) Western and Southern European countries; and (4) the rest of 

the world—and the base outcome of staying in Sweden. These estimates indicated the 

                                                           
8 We have full information on more than 98 percent of individuals for all variables except of high school 

grades and income. See the variables section for an elaboration of our treatment of missing information for 

income and grades.  
9 When we restricted the sample to individuals with strong labour market attachment, the population 

consisted of 296,871 individual men (corresponding to 3,984,012 person-year observations) and 277,766 

individual women (corresponding to 3,462,002 person-year observations). 
10 Appendices 1 and 2 provide detailed information about the underlying populations of non-emigrants and 

emigrants. 
11 That is, restricting the sample to individuals 25 years and older and with income that is more than 30 

percent of the mean annual income by year. As mentioned in the introduction, many previous studies have 

looked at full-time workers aged 25 and above. As our data do not contain information on working hours, 

we could not restrict the sample to full-time workers, so we have used the above income algorithm instead. 
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differential effects of the explanatory variables on the different destination choices. The 

decision to divide immigration destinations in this way was based on the fact that there 

are significant differences between emigration to a distant country, where there is a free 

market, such as North America and Australia, and emigrating to a neighbouring Nordic 

country. Furthermore, moving to another country in Europe is legally simpler than 

moving to North America, but more complex than moving to a neighbouring Nordic 

country. Because the number of emigrants is relatively small, we were not able to divide 

the destination countries into additional, more detailed regions.12 As explained above, we 

expected to have gender-based differences in both selectivity levels and the effects of the 

explanatory variables. Consequently, all models were estimated separately for men and 

women.  

Variables 

The dependent variable in this study was emigrating from Sweden. It is defined as leaving 

Sweden for more than 36 consecutive months, which enables us to focus on long-term 

emigration, which is at the centre of the present study. The decision to define emigration 

as leaving for a period equivalent, at least, to three years, results from the reality that some 

individuals may choose to acquire education abroad, which can be seen as a temporary 

migration decision. Individuals who left for a period longer than 12 months but shorter 

than 36 months are considered to have experienced a short migration event, which is 

represented by a dummy variable in the models.13 Individuals can have just one long-term 

emigration event at the time under observation and are censored afterwards.  

Our main independent variables were designed to assess different aspects of self-

selection among emigrants and included education level, high school grades and income 

residuals. Starting with educational level, this is a time-varying sequence of five dummies 

                                                           
12 Note that Borjas et al. (2019) did not find differences in their Danish sample between EU and other 

destinations in terms of emigrant selectivity. This finding led them to suggest that the role of migration 

policies in shaping selectivity is quite limited. 
13 Different studies have used various definitions of emigration, ranging from staying abroad for at least 

five years (Borjas et al., 2019) to at least one year (Gould & Moav, 2016). Appendix 4 presents sensitivity 

analyses with two different dependent variables: any type of emigration that is longer than 12 months and 

a short-term migration (staying less than three years abroad). In these models, individuals can have more 

than one emigration event. Most of the results do not differ substantially from the results to be presented in 

the Results section. The only important finding is that the positive self-selection levels are weaker when 

looking at short migration events.  
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in which the omitted category is completing secondary education. Completing secondary 

education is not obligatory in Sweden (but rather nine years of education). High school 

grades are based on the national exams conducted during the last year of secondary high 

school (gymnasium). They are based on the grading policy for the gymnasium level, and 

with the belief that the written and formal forms of testing should be as scientifically 

objective as possible (Widén, 2010). The grading scheme assigned a value of 1 to 5 in 

each learning subject, and the final grade is the mean of these values (multiplied by 100, 

forming a scale of 100 to 500). To facilitate the interpretation of this variable, we used 

the percentile of the grade that an individual achieved on the grade distribution for their 

graduation cohort (resulting in a variable ranging from 0 to 100). It should be noted that 

between 15 to 25 percent of each cohort did not have a final high school grade. To include 

them in the study, they were assigned the mean value for the grade percentile—by gender 

and birth cohort14—and an indicator was added to identify those individuals.15 The last 

measure of selectivity is the individual’s residual income from a standard Mincerian 

income model, which is assumed to represent a measure of the unobserved individual 

characteristics. Obviously, this measure could be derived for the restricted sample of 

individuals with high levels of labour market attachment only. The income residual is 

based on an income model including age (and its squared term), education (measured by 

five dummies), marital status, and a fixed-effect of year and county dummies.16 These 

residuals from the income models represent the effect of unobserved abilities on the 

probability of emigrating. Because previous studies found that residual incomes have a 

curve linear effect on the probability to migrate, we added the squared term of the log 

residual income to the models.  

                                                           
14 Ideally, we would have given these individuals the mean percentile by their graduation cohort, but as 

we do not have information on their graduation year but rather for their birth cohort, we used the available 

information that, theoretically, should not differ much from the graduation-cohort information. As a 

sensitivity analysis, we omitted all individuals with missing high school grades and the results were 

appreciably the same. However, among men in the full sample model, having only compulsory education 

was found to be associated with a lower probability of emigrating from Sweden (which aligns with our 

expectations). 
15 Note that the probability of not having a high-school grade is higher among individuals whose, at least, 

one of their parents was born abroad. This suggests that grades are not missing at random. Predicting their 

grades based on, for example, a regression model would be an incorrect solution, because such models 

would predict a non-random situation. We therefore chose to use an indicator for this group that controls 

for these differences. 
16 The estimated Mincerian incomes models are presented in appendix 3.  
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Finally, we controlled for several demographic variables, including age, marital 

status, having children, and parents’ country of birth. Individual age and its squared terms 

are controlled for because the tendency to emigrate was found to be related to age in a 

curve linear manner. Marital status is based on the civil status in Swedish registers, 

implying that we do not classify individuals that cohabit with a partner as married. We 

also included the category of marital agreement that represents same-sex couples. The 

variables for the number of children and having a child under the age of three were derived 

from the household-level data in the Swedish registers. Finally, parents’ country of birth 

was an indicator variable with three categories: both parents were born in Sweden (the 

omitted category), one was born in Sweden and one abroad, and both parents were born 

abroad.  

Results 

Descriptive Overview  

As stated above, the results were based on two samples: the full sample, which consists 

of all individuals at the ages of 18 to 43, and the restricted sample, which is composed of 

individuals with strong labour market attachment (defined by age and annual incomes). 

Appendix 1 presents the descriptive statistics of the full sample by gender, and appendix 

2 presents the same statistics for the restricted sample. Starting with the full sample, less 

than five percent of men and six percent of women emigrated from Sweden during the 

period 1990–2014. Among men, most emigrants left either to Nordic countries or to 

Western and Southern Europe, while among women, the majority of emigrants left to 

Western and Southern Europe followed by Nordic countries, North America and Oceania. 

Among men, emigrants’ educational levels are higher than those of the stayers, whereas 

among women, the opposite is true. The highest educational levels among emigrants are 

found among those who migrated to Western and Southern Europe, and among those who 

headed to “other” regions. The average percentile of high school grades for emigrant men 

is much higher (almost by 10 points) than that of stayers, and among women, the 

equivalent gap is about 6 points. This implies that, at least according to the descriptive 

statistics, emigrants have higher abilities than stayers. As expected, emigrants are less 

prone to be married, to have children, and to have children under the age of three. 

Emigrants to Nordic countries tend to leave at a younger age relative to emigrants to other 
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destinations. Not surprisingly, individuals with an emigration background, as manifested 

by both short migration experiences and one or two parents with a migration background, 

are more prone to emigrate from Sweden. 

When looking at the restricted sample (i.e., individuals with high levels of labour 

market attachment) as presented in appendix 2, we can see that the share of emigrants in 

their birth cohort is reduced significantly, and less than three percent of the sample 

emigrated. However, in the restricted sample, emigrants showed a more intensive pattern 

of positive self-selection in terms of education levels and high school grades compared 

to the same variables among emigrants in the entire sample. Specifically, when we 

restricted the sample to women with a strong labour force attachment, we found that 

emigrant women have higher educational levels compared to stayers. This mainly applied 

to women who emigrated to Western and Southern Europe or to “other” destinations. On 

average, emigrants from Sweden had lower income relative to stayers. This can be 

explained by the younger age of emigrants compared to those staying in Sweden. Looking 

at the income residuals, migrants to most destinations had smaller income residuals 

relative to non-migrants, both for men and for women. However, the difference between 

the averages of the emigrants and stayers on the other proxy of unobserved attributes—

the percentile for high school grades—was larger in the restricted than in the full sample. 

The remaining control variables did not seem to differ much between the full sample and 

the restricted sample. In sum, the descriptive statistics suggest that emigrants are 

positively self-selected from their birth cohort, but there are gender- and destination-

based differences in the intensity levels within this general pattern of emigrants’ positive 

self-selection.  

Selectivity on Unobserved Characteristics Using High School Grades 

Table 1 presents the results from the logistic model predicting the probability of 

emigrating from Sweden for the full sample and for the restricted sample of men. Table 

2 presents similar results for women. Figures 1 to 2 present the predicted yearly 

emigration rate based on different predictors derived from the estimated models. As can 

be seen from model 1, the effect of educational level on the odds ratios to emigrate from 

Sweden is U-shaped among men. Individuals with 9 years of education or less have a 

higher probability of emigrating relative to individuals with secondary education, and the 
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same is true for those having higher education. The effect of higher education on 

emigration is stronger as education levels rise. Once we control for high school grades 

(model 2), the effect of having lower than secondary education becomes negative. 

However, the effect of lower education (9 years of schooling or less) is probably captured 

now, at least in part, by the positive effect of a “missing grade.” In other words, not 

completing secondary education is still associated with leaving Sweden. Among women, 

having a postgraduate education is associated with a higher probability of emigrating, 

while having higher education that is not postgraduate is associated with a lower 

probability relative to women with secondary education (models 1 and 2). In addition, 

having a low education level is negatively associated with emigration from Sweden.  

[Table 1 here] 

[Table 2 here] 

When looking at the levels of selectivity based on high school grades, individuals 

with higher grades are more prone to emigrate (see model 2 and figure 1). Moreover, the 

effect of high school grades seems to be somewhat larger on the migration rate for women 

than on for men. In addition, controlling for high school grades reduces the size of most 

of the education-level coefficients. In sum, having higher abilities as assessed by high 

school grades is related to leaving Sweden. This is an important finding, because it applies 

to all individuals, not only to those attached to the labour market. Finally, not having a 

high school grade among men is associated with emigration from Sweden. It might 

suggest that dropping out from high school is associated with emigration—similar to the 

results presented earlier. If individuals dropping out of school are less risk averse,17 this 

could also be related to the decision to emigrate.  

Model 3 presents the same results for the restricted sample of individuals at the 

age of 25 or older with a strong labour market attachment. While restricting the sample 

in this way reduces the sample of individuals by just about five percent, the number of 

emigration events is reduced significantly, from over 14,000 events to 8,400 among men, 

                                                           
17 Indeed, some studies have suggested that dropping out of school is higher among individuals who are 

less risk averse, and that many adolescents who decide to drop out of school ignore or heavily discount 

the future consequences of their decision (Oreopoulos, 2007).  
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and from over 17,500 to about 7,700 events among women. This implies, as already 

stated, that most emigration events take place shortly after graduation or among 

individuals with weak labour force ties. The coefficients for the high school grade 

percentile do not differ much in the restricted sample from those derived from the full 

sample (model 3 compared with model 2) for both gender groups. When restricting the 

women’s sample, we find a much more intense positive selection in terms of education.  

[Figure 1 here] 

Selectivity on Unobserved Characteristics Using Income Residuals  

We assumed that income residuals from a Mincerian income model capture some of the 

individuals’ unmeasured abilities. Obviously, the income residuals are a result of the 

variables chosen to be included in the model and are therefore somewhat arbitrary. 

However, most previous studies that used income residuals as a measure of unobserved 

abilities used independent variables similar to those included here.18 Appendix 3 presents 

the Mincerian income models from which the income residuals are derived. The residuals 

are included in models 4 and 5 in tables 1 and 2. Starting with the results for men, it is 

clear that the effect of the income residuals on emigration is U-shaped. Figure 2 presents 

the yearly emigration rates for men and women by percentile of income residuals. 

Individuals whose income residual is large and negative have a higher emigration rate, 

while the same is true for individuals with very large positive residuals. These results 

imply that individuals who earn significantly less than what they would have expected, 

based on their observed characteristics, are more prone to leave. The economic literature 

mainly refers to this as negative self-selection, but it can also represent low job match 

levels, which result in large incomes residuals. At the same time, individuals with high 

abilities, as measured by large positive incomes residuals, are also more prone to leave 

Sweden, which is in line with our expectations regarding positive self-selection. 

                                                           
18 The variables that are included in the models are marital status, age (and its squared term), a sequence 

of five variables indicating education levels, and fixed effects for year and counties of residence. These 

models explain 21.6 and 19.3 percent of the variation of log yearly incomes of men and women, 

respectively. 
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[Figure 2 here] 

The same U-shape pattern is evident among women, but here most emigration is 

due to negative self-selection in terms of unobserved characteristics (see figure 2). 

Women with large negative income residuals are more prone to leave Sweden than 

women compensated in accordance with their observed characteristics. Clearly, there are 

discrepancies in our findings between the effect of high school grades and that of the 

income residuals on women’s tendency to emigrate from Sweden. This might suggest that 

income residuals are a less suitable measure of women’s unobserved abilities than those 

of men (e.g., because women at their prime fertility age tend to leave the labour market 

for some period). Finally, the share of women’s migration events within the restricted 

sample is less than 45 percent of the entire emigration events among women. This, again, 

questions the effectiveness of using income residuals as a proxy for women’s unmeasured 

abilities.  

Differences in Selectivity Patterns by Migration Destinations 

Tables 3 and 4 present the multinomial logit models for men and women, respectively. 

Models 1 and 2 assess the competing risks of emigrating to four different destinations 

compared to staying in Sweden for the full and restricted samples, respectively. These 

models simultaneously estimate the impact of the set of explanatory variables on the four 

different emigration outcomes—emigration to the Nordic countries, North America and 

Oceania, Western and Southern European countries, and the rest of the world—compared 

to the base outcome of staying in Sweden.  

Starting with men, emigrants to Nordic countries are self-selected in terms of 

their educational level less positively compared to emigrants moving to all other regions. 

In addition, these models suggest that when looking at the grouped category of “higher 

education,” the most positively self-selected emigrant men are those moving to Western 

and Southern Europe, followed by emigrants to the rest of the world (“other”) and 

emigrants to North America and Oceania. Interestingly, having low levels of education is 

associated with a lower risk of emigrating to all destinations except of North America and 
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Oceania.19 Model 1 (table 3) also shows a ranking of selectivity in high-school grades 

similar to that derived from education levels. Having a higher high school grade raises 

the probability of emigrating to Western and Southern Europe, followed by emigrating to 

the rest of the world and to North America and Oceania. Figure 3 presents the annual 

emigration rate by high school grade to Nordic vs. non-Nordic countries, and illustrates, 

again, the clear disadvantage in selectivity levels of emigrants to Nordic countries relative 

to other destinations.  

[Table 3 here] 

Model 2 (table 3) presents the results for the multinomial logit models for the 

restricted men’s sample. These models include earning residuals.20 As in the logit models, 

the results of the multinomial logit models show that the effect of income residuals on 

emigration rates is U-shaped. This implies that both individuals with lower and higher 

than expected levels of compensation relative to their observed attributes tend to emigrate. 

That being said, there is variation across destinations. Figure 4 presents the yearly 

emigration rates to Nordic vs. non-Nordic countries by income residuals. Again, 

emigrants to Nordic countries are mainly drawn from the lower part of the incomes 

residual distribution, implying a negative self-selection in terms of unobserved 

characteristics, while emigrants to other destinations tend to be more positively self-

selected. It should be noted that the limited variation in the effects of the income residuals 

on emigration rates to the various destinations might be a result of the overall modest 

emigration rate in the sample and, consequently, the small explanatory power of earning 

residuals.  

Turning now to women, the results of the multinomial logit models are more 

complex and do not fully match our expectations. The full sample estimations (table 4, 

model 1) suggest that women with non-postgraduate higher education are less prone to 

emigrate (relative to women with secondary education), and that women with a 

                                                           
19 Recall that part of the effect of the lower level of education is also captured by the effect of lacking a 

high school grade. Consequently, we should look at the combined effect of lacking a grade and compulsory 

education as the total effect on emigration rates.  
20 The direction of most effects of the observed characteristics (educational levels and high school grades) 

do not differ much between the full and the restricted samples. However, the effects of most of the education 

variables are larger in the restricted sample, implying a more intensive selectivity based on education within 

the more restricted sample. 
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postgraduate education have much higher relative risk ratios for emigration to Nordic 

countries compared to non-Nordic countries. This suggests that other mechanisms explain 

women’s decision to emigrate from Sweden within the full sample. In contrast, when 

examining the restricted sample (Table 4, model 2), we see that women with higher 

education are at a higher risk of emigrating to Western and Southern Europe, and to other 

destinations, while postgraduate women are at a higher risk of leaving to North America 

and Oceania, followed by the Nordic countries. Comparing the relative risk ratios of 

emigrating from Sweden based on high school grades (table 4, model 1; figure 3) suggests 

that having a higher high school grade is associated with a greater risk of leaving Sweden 

to a non-neighbouring country. Specifically, the risk is the largest for those emigrating to 

Western and Southern Europe, followed by emigrating to North America and Oceania or 

other destinations, while the risk is the lowest for emigrating to Nordic countries. 21  

[Table 4 here] 

[Figure 3 here]  

Finally, when looking at women’s selectivity levels based on income residuals 

(table 4, model 2), significant differences emerged based on emigration destination. 

Emigrant women to Nordic countries are drawn from the lower part of the residual 

incomes distribution. In contrast, woman emigrating to the other destinations show a U-

shaped pattern of selectivity (see figure 4).  

[Figure 4 here] 

 

Conclusions 

This study assessed emigrants’ self-selection patterns based on the entire population of 

potential emigrants in the sending country. This design is unique in the migration research 

and allowed us to test the selectivity hypotheses in a more rigorous way than has been 

done previously. In addition, it allowed us to examine emigrants’ sorting patterns into 

different destinations. In doing so, we were able to examine the sorting arguments of 

                                                           
21 The same pattern also holds for the restricted sample.  
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Borjas (1987) and Roy (1951) about the effects of differences in rewards between the 

country of origin and countries of destination on selectivity patterns among emigrants. 

We examined selectivity levels on both observed and unobserved characteristics. To 

extend our understanding of the patterns of self-selection in terms of unobserved 

characteristics, we also used a skills index not directly derived from labour market 

outcomes. Most of the emigration studies restricted their samples of potential emigrants 

to individuals in their prime working ages who are strongly attached to the labour market 

(Borjas et al., 2019; Gould & Moav, 2016; Rosso, 2019). In contrast, the current study 

examined observed and unobserved characteristics for individuals at the ages of 18–42, 

which enabled us to shed light on selectivity patterns among young emigrants who have 

not yet positioned themselves in the labour market. The main findings of this paper 

support, to a large extent, the Roy model. Emigrants from Sweden, a country with low 

inequality levels, are positively self-selected, while both gender- and destination-based 

differences exist.  

Men, on average, tended to be positively self-selected in terms of their 

characteristics, as measured by educational levels and high school grades. The intensity 

of positive self-selection among emigrant men to neighbouring Nordic countries is 

weaker relative to emigrants to other destinations. When measuring unobserved 

characteristics using income residuals, we found higher emigration rates to Nordic 

countries among individuals with low levels of unobserved characteristics. The fact that 

emigrants from Sweden to neighbouring Nordic countries, with relatively similar levels 

of inequality, show a less intense positive self-selection pattern compared to emigrants 

leaving Sweden to other destinations is in line with the expectations of the models of 

Borjas (1978) and Roy (1951). In addition, the higher emigration rate of individuals with 

large negative income residuals to Nordic countries suggests negative self-selection in 

terms of unobserved characteristics. Taking into account the economic crises that Sweden 

was going through at the beginning of the 1990s, which raised the unemployment levels 

of low-skilled individuals (Aberg, 2003), it is reasonable to assume that many individuals 

decided to emigrate to other Nordic countries as a low cost employment-searching 

strategy. A similar argument regarding the negative self-selection of those with low 

abilities, who are more prone to move overseas to seek employment, was offered in the 

case of young individuals from Poland (Maleszyk, 2021). Borjas et al. (2019) reached 
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different conclusions, suggesting that emigration within Nordic countries, and of young 

people in particular, can be better understood using the framework of self-selection. They 

showed that emigrants from Denmark to other Nordic countries constituted a positively 

selected subpopulation. It is possible that such differences resulted from the low validity 

of income residuals as a proxy for abilities and/or from the unique conditions in each 

Scandinavian labour market during the studied period.22  

Turning to women, we first showed that Swedish women were more prone to 

migrate than men. This finding is in line with works on gender-based differences in 

migration rates (Docquier et al., 2012). Second, we found that women were positively 

self-selected in terms of their performance in high school and, for women with strong 

labour force attachment, this was also based on their educational level. Women were not 

found to be positively self-selected for income residuals. Similar to men, we found less 

favourable selection patterns among women who moved to other Nordic countries. It 

seems that emigrant women’s levels of selectivity being lower then men’s can be 

explained both by additional family considerations shaping their emigration decision 

(Borjas et al., 2019; Junge et al., 2014) and by their higher tendency to be tied movers 

(Bielby & Bielby, 1992; Borjas & Bronars, 1991; Docquier et al., 2012; Mincer, 1978). 

In sum, this paper has made several theoretical and empirical contributions. First, 

while the “brain drain” phenomenon has been previously studied along the global South–

North dimension and was perceived as a problem for developing countries only, we have 

shown that emigrants from Sweden tend to be positively self-selected, providing support 

to the brain drain argument from developed countries as well. Second, we established 

clear differences in selectivity patterns based on destination regions, in line with recent 

studies that have reached similar conclusions (Borjas et al., 2019; Parey et al., 2017; 

Rosso, 2019). Third, our empirical findings regarding the gender-based differences in 

                                                           
22 There were across-country differences during that period within the category of Nordic countries in 

terms of inequality and employment levels. Parey et al. (2017) presented the following ranked order of 

income inequality among the high-skilled workers in the Nordic countries: Denmark had the lowest level 

during 1998–2010, followed by Finland, Norway, and then Sweden. In addition, while all Nordic 

countries were suffering from an economic crisis during the 1990s, the unemployment rate in Sweden 

was higher (7.87) than that in Denmark (7.08), Norway (4.91), and Iceland (3.72). The only exception 

was Finland, with unemployment rate of 13.41 (authors’ computation, based on ILO [2020] data). Also, 

young individuals (under the age of 25) faced less favourable labour market conditions in Finland and 

Sweden than in the other Nordic countries during the 1990s (Olofsson & Wadensjö, 2012). 
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selectivity levels call for a more in-depth examination of the impacts of gender and family 

status on emigrants’ selectivity levels. Finally, we offered an alternative proxy of 

measured and unmeasured abilities: high school performance. This enabled us to show 

that a large share of the selectivity occurs even before individuals are fully able to display 

their labour market abilities. This suggests that previous studies have underestimated 

emigrants’ selectivity levels and, as a result, the magnitude of the brain drain across 

developed countries.   
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Table 1: Logistical models predicting emigration from Sweden during 1990-2014: Men who were born 
in Sweden between 1972-1977 (odds ratio) 

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

VARIABLES Full sample 
Restricted sample - age 25+, incomes 

30%  or more of mean 

Omitted category - those who did not emigrate 

      
Married 1.234** 1.204** 1.241** 1.282** 1.241** 

 (0.032) (0.031) (0.044) (0.046) (0.044) 

Having a child under 3 0.435** 0.441** 0.562** 0.557** 0.559** 

 (0.012) (0.013) (0.021) (0.021) (0.021) 

N of children 0.620** 0.621** 0.705** 0.702** 0.704** 

 (0.011) (0.011) (0.014) (0.014) (0.015) 

Age 1.932** 1.896** 1.214** 1.234** 1.268** 

 (0.029) (0.031) (0.059) (0.060) (0.062) 

Age squared 0.990** 0.990** 0.997** 0.996** 0.996** 

 (0.000) (0.000) (0.001) (0.001) (0.001) 

Both parents are immigrants 2.693** 2.687** 2.019** 1.986** 2.003** 

 (0.075) (0.075) (0.109) (0.107) (0.108) 

One parent is a native and one an immigrant 1.728** 1.711** 1.369** 1.356** 1.354** 

 (0.042) (0.041) (0.059) (0.058) (0.058) 

Short migration experience 4.866** 4.638** 4.851** 4.698** 4.507** 

 (0.186) (0.179) (0.282) (0.276) (0.266) 

Educational level -  
omitted - Secondary education           

Compulsory education - nine years or less 1.104** 0.766** 0.719** 0.953 0.725** 

  (0.034) (0.027) (0.062) (0.072) (0.063) 

Post-secondary education - less than two years 1.523** 1.359** 2.007** 2.062** 1.866** 

  (0.045) (0.040) (0.106) (0.110) (0.101) 

Higher education - two years or more 2.059** 1.711** 2.550** 3.102** 2.461** 

  (0.041) (0.038) (0.088) (0.101) (0.086) 

Postgraduate 5.045** 3.569** 5.734** 8.683** 5.766** 

  (0.296) (0.218) (0.460) (0.670) (0.463) 

High school grades           

Percentile of high school grade   1.009** 1.011**   1.010** 

    (0.000) (0.001)   (0.001) 

Missing grade   1.514** 1.305**   1.278** 

    (0.041) (0.067)   (0.066) 

Ln incomes residuals       1.089** 1.033 

        (0.030) (0.029) 

Ln incomes residuals squared       1.613** 1.580** 

        (0.038) (0.037) 

Constant 0.000** 0.000** 0.000** 0.000** 0.000** 

 (0.000) (0.000) (0.000) (0.000) (0.000) 

      
Observations (individual*year) 7,289,882 7,289,882 3,984,012 3,984,008 3,984,008 

Cluster (individuals) 311,006 311,006 296,871 296,868 296,868 

Robust standard errors in parentheses, ** p<0.01, * p<0.05 
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Table 2: Logistical models predicting emigration from Sweden 1990-2014: Women who were born 
in Sweden between 1972-1977  (odds ratio) 

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

VARIABLES Full sample 
Restricted sample - age 25+, income 

30% or more of mean 

Omitted category - those who did not emigrate 

      

Married 1.215** 1.184** 1.171** 1.257** 1.224** 

 (0.025) (0.025) (0.043) (0.046) (0.045) 

Having a child under 3 0.573** 0.577** 0.610** 0.532** 0.518** 

 (0.013) (0.013) (0.025) (0.023) (0.023) 

N of children 0.493** 0.496** 0.584** 0.577** 0.578** 

 (0.007) (0.007) (0.013) (0.013) (0.013) 

Age 2.234** 2.281** 1.242** 1.303** 1.359** 

 (0.031) (0.033) (0.067) (0.071) (0.074) 

Age squared 0.987** 0.987** 0.996** 0.995** 0.995** 

 (0.000) (0.000) (0.001) (0.001) (0.001) 

Both parents are immigrants 2.544** 2.607** 1.892** 1.800** 1.846** 

 (0.064) (0.065) (0.115) (0.110) (0.112) 

One parent is a native and one an immigrant 1.727** 1.731** 1.451** 1.419** 1.420** 

 (0.037) (0.037) (0.068) (0.067) (0.067) 

Short migration experience 4.265** 4.111** 4.237** 4.296** 4.099** 

 (0.148) (0.143) (0.281) (0.284) (0.272) 

Educational level -  
omitted - Secondary education           

Compulsory education - nine years or less 0.945* 0.872** 0.821 0.964 0.862 

  (0.027) (0.028) (0.087) (0.093) (0.091) 

Post-secondary education - less than two years 1.075** 0.906** 1.662** 1.726** 1.474** 

  (0.026) (0.023) (0.094) (0.097) (0.085) 

Higher education - two years or more 0.845** 0.662** 1.312** 1.627** 1.237** 

  (0.015) (0.014) (0.052) (0.058) (0.049) 

Postgraduate 2.158** 1.436** 3.283** 4.796** 3.022** 

  (0.161) (0.110) (0.366) (0.517) (0.336) 

High school grades           

Percentile of high school grade   1.010** 1.011**   1.012** 

    (0.000) (0.001)   (0.001) 

Missing grade   1.030 1.105   1.022 

    (0.025) (0.060)   (0.056) 

Ln incomes residuals       0.765** 0.714** 

        (0.026) (0.025) 

Ln incomes residuals squared       1.513** 1.434** 

    (0.054) (0.055) 

Constant 0.000** 0.000** 0.000** 0.000** 0.000** 

 (0.000) (0.000) (0.000) (0.000) (0.000) 

      

Observations (individual*year) 6,865,780 6,865,780 3,462,002 3,461,989 3,461,989 

Cluster (individuals) 294,693 294,693 277,766 277,759 277,759 

Robust standard errors in parentheses, ** p<0.01, * p<0.05 
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Table 3: Multinomial logistic regression models predicting emigration destination from Sweden 1990-2014: Individual men who were born in Sweden  
between 1972-1977 (relative risk ratios) 

 (1)  (2) 

 Full sample  Restricted sample - age 25+, incomes 30% or more of the mean  

VARIABLES 

North America 
& Oceania 

Nordic 
countries 

Western 
Southern 
Europe 

Other 

 

North America 
& Oceania 

Nordic 
countries 

Western 
Southern 
Europe 

Other 

Omitted category - those who did not emigrate          
Both parents are immigrants 2.161** 3.595** 2.237** 2.253**  1.271 3.031** 1.690** 1.385* 

 (0.146) (0.151) (0.120) (0.173)  (0.204) (0.237) (0.177) (0.201) 

One parent is a native and one an immigrant 1.832** 1.585** 1.758** 1.707**  1.176 1.420** 1.303** 1.484** 

 (0.096) (0.070) (0.072) (0.104)  (0.128) (0.109) (0.099) (0.136) 

Short migration experience 3.091** 7.227** 3.470** 4.940**  3.012** 6.888** 3.308** 4.846** 

 (0.296) (0.445) (0.250) (0.413)  (0.469) (0.681) (0.370) (0.558) 

Educational level - omitted - Secondary education          

Compulsory education - nine years or less 1.045 0.732** 0.644** 0.745**  0.825 0.894 0.553** 0.523** 

 (0.082) (0.040) (0.046) (0.077)  (0.181) (0.114) (0.101) (0.126) 

Post-secondary education - less than two years 1.099 1.014 1.933** 1.832**  2.528** 1.020 2.825** 2.363** 

 (0.079) (0.053) (0.098) (0.148)  (0.328) (0.103) (0.270) (0.291) 

Higher education two years or more 1.214** 1.090* 2.557** 2.475**  2.970** 1.352** 3.760** 3.080** 

 (0.063) (0.045) (0.104) (0.145)  (0.273) (0.082) (0.253) (0.258) 

Postgraduate 3.262** 2.869** 5.166** 2.724**  9.095** 3.440** 9.217** 4.498** 

 (0.387) (0.371) (0.507) (0.441)  (1.557) (0.573) (1.248) (0.863) 

High school grades          

Percentile of high school grade 1.013** 1.002** 1.015** 1.009**  1.013** 1.004** 1.015** 1.009** 

 (0.001) (0.001) (0.001) (0.001)  (0.002) (0.001) (0.001) (0.001) 

Missing grade 1.335** 1.553** 1.628** 1.602**  1.364* 1.137 1.505** 1.247 

 (0.087) (0.066) (0.081) (0.113)  (0.184) (0.098) (0.142) (0.149) 

Ln incomes residuals      1.414** 0.573** 1.189** 1.416** 

      (0.105) (0.040) (0.058) (0.109) 

Ln incomes residuals squared      1.436** 1.397** 1.539** 1.435** 

      (0.052) (0.101) (0.047) (0.052) 
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Constant 0.000** 0.000** 0.000** 0.000**  0.000** 0.000** 0.000** 0.000** 

 (0.000) (0.000) (0.000) (0.000)  (0.000) (0.000) (0.000) (0.000) 

          
Observations 7,289,882 7,289,882 7,289,882 7,289,882  3,984,008 3,984,008 3,984,008 3,984,008 

Cluster 311,006 311,006 311,006 311,006  296,868 296,868 296,868 296,868 

Robust standard errors in parentheses, ** p<0.01, * p<0.05, all models control for marital status, number of children, having a child under the age of 3, age and age squared. 
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Table 4: Multinomial logistic regression models predicting emigration destination from Sweden 1990-2014 Individuals women who were born in Sweden  
between 1972-1977 (relative risk ratios) 

 (2)  (4) 

 Full sample  Restricted sample - age 25+, incomes 30% or more of the mean  

VARIABLES 

North America 
& Oceania 

Nordic 
countries 

Western 
Southern 
Europe 

Other 

 

North America & 
Oceania 

Nordic 
countries 

Western Southern 
Europe 

Other 

                    
Omitted category those who did not emigrate          
Both parents immigrants 1.911** 3.372** 2.414** 2.983**  1.323 2.662** 1.524** 1.422 

 (0.120) (0.149) (0.093) (0.220)  (0.250) (0.243) (0.158) (0.269) 

One parent is a native and one an immigrant 1.789** 1.656** 1.725** 1.823**  1.473** 1.368** 1.418** 1.502** 

 (0.086) (0.071) (0.054) (0.121)  (0.185) (0.117) (0.102) (0.191) 

Short migration experience 3.582** 5.424** 3.142** 6.594**  3.431** 4.329** 3.453** 6.085** 

 (0.287) (0.369) (0.174) (0.531)  (0.644) (0.521) (0.373) (0.893) 

Educational level -  
omitted - Secondary education          

Compulsory education - nine years or less 1.071 0.747** 0.851** 0.869  0.901 0.867 0.866 0.676 

  (0.078) (0.042) (0.045) (0.094)  (0.269) (0.139) (0.151) (0.265) 
Post-secondary education - less than two 
years 0.668** 1.076 0.921* 0.921  1.366 1.368** 1.561** 1.667** 

  (0.042) (0.050) (0.034) (0.085)  (0.222) (0.128) (0.143) (0.282) 

Higher education - two years or longer 0.383** 0.758** 0.670** 0.965  1.203 0.949 1.449** 1.387** 

  (0.019) (0.033) (0.020) (0.062)   (0.130) (0.066) (0.090) (0.159) 

Postgraduate 1.208 2.532** 1.052 1.805**   5.418** 3.331** 2.365** 2.105* 

  (0.182) (0.428) (0.130) (0.334)   (1.241) (0.681) (0.457) (0.665) 

High school grades                   

Percentile of high school grade 1.011** 1.005** 1.014** 1.010**   1.011** 1.007** 1.017** 1.009** 

  (0.001) (0.001) (0.001) (0.001)   (0.002) (0.001) (0.001) (0.002) 

Missing grade 0.900 1.336** 0.927* 1.121   0.956 1.178 1.039 0.729 

  (0.051) (0.057) (0.035) (0.085)   (0.148) (0.105) (0.093) (0.124) 

Ln incomes residuals       0.729** 0.527** 0.762** 0.826* 

        (0.057) (0.042) (0.038) (0.062) 

Ln incomes residuals squared       1.738** 0.977 1.470** 1.679** 



30 
 

        (0.112) (0.095) (0.074) (0.092) 

Constant 0.000** 0.000** 0.000** 0.000**  0.000** 0.000** 0.000** 0.000** 

 (0.000) (0.000) (0.000) (0.000)  (0.000) (0.000) (0.000) (0.000) 

          
Observations 6,865,780 6,865,780 6,865,780 6,865,780  3,461,989 3,461,989 3,461,989 3,461,989 

Cluster 294,693 294,693 294,693 294,693   277,759 277,759 277,759 277,759 

Robust standard errors in parentheses, ** p<0.01, * p<0.05, all models control for marital status, number of children, having a child under the age of 3, age and age squared. 
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Figure 1 
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Figure 2 

 

  



33 
 

 

Figure 3 
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Figure 4 
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Appendix 1: Descriptive statistics of the full sample - men and women born in Sweden during 1972-1977 

(Information by destination represent the information before migration from Sweden) 

 Men  Women 

 

Not 
migrated 

Migrated North 
America & 
Oceania 

Nordic 
countries 

Western & 
Southern 
Europe 

Other 

 

Not 
migrated 

Migrated North 
America & 
Oceania 

Nordic 
countries 

Western & 
Southern 
Europe 

Other 

Variable Mean (SD)   Mean (SD) 

Mean Education at the individual              

Compulsory education - nine years or less 0.081 0.089 0.111 0.120 0.057 0.063  0.048 0.075 0.090 0.098 0.059 0.063 

Secondary education 0.512 0.385 0.404 0.508 0.291 0.300  0.394 0.434 0.502 0.439 0.418 0.370 

Post-secondary education - less than two years 0.060 0.091 0.082 0.084 0.105 0.086  0.054 0.103 0.092 0.117 0.106 0.078 

Higher education - two years or more 0.332 0.407 0.362 0.272 0.512 0.526  0.491 0.373 0.297 0.335 0.405 0.468 

Postgraduate 0.015 0.028 0.040 0.017 0.035 0.025  0.014 0.014 0.019 0.012 0.012 0.022 

Percentile of high school grade 45.189 54.454 55.904 47.230 59.981 56.281  54.160 60.156 58.562 57.343 62.112 61.507 

 25.843 27.015 26.665 25.607 27.305 26.401  25.552 25.139 24.835 25.323 25.043 24.806 

Percent with a missing grade 0.176 0.200 0.210 0.237 0.166 0.183  0.174 0.178 0.190 0.204 0.159 0.179 

Married 0.168 0.051 0.070 0.027 0.042 0.097  0.227 0.062 0.104 0.027 0.048 0.139 

Having a child under 3 0.187 0.043 0.043 0.042 0.031 0.071  0.250 0.060 0.061 0.058 0.048 0.116 

N of children 0.469 0.066 0.068 0.058 0.049 0.119  0.725 0.086 0.097 0.063 0.069 0.203 

 0.485 0.241 0.245 0.246 0.209 0.280  0.580 0.282 0.308 0.268 0.242 0.383 

Age 27.987 23.266 23.699 22.523 23.212 24.429  28.034 22.549 23.002 21.406 22.718 23.877 

 1.419 2.802 2.800 2.887 2.543 2.651  1.304 2.742 2.700 2.809 2.456 2.832 

Generation              

Both parents are natives 0.858 0.742 0.749 0.711 0.760 0.759  0.860 0.740 0.751 0.721 0.750 0.727 

One parent is a native and one an immigrant 0.047 0.109 0.091 0.153 0.085 0.090  0.046 0.108 0.088 0.136 0.098 0.121 

Both parents are immigrants 0.095 0.149 0.161 0.136 0.155 0.151  0.094 0.151 0.161 0.142 0.152 0.153 

Short migration experience 0.001 0.004 0.003 0.006 0.004 0.005  0.001 0.004 0.004 0.005 0.003 0.007 

Mean number of observations for an individual 23.879 14.186 15.031 12.702 14.127 16.425  23.967 12.786 13.696 10.350 13.220 15.388 

N 296,912 14,094 2,740 4,609 4,598 2,147   277,072 17,621 3,256 4,569 7,987 1,807 

% Emigrants 95.47% 4.53%      94.02% 5.98%     

% Emigration destination group   100.00% 19.44% 32.70% 32.62% 15.23%     100.00% 18.48% 25.93% 45.33% 10.25% 
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Appendix 2: Descriptive statistics of the restricted sample – men and women born in Sweden between the years 1972-1977 
(Information by destination represent the information before migration from Sweden) 

 Men  Women 

 

Not 
migrated 

Migrated North 
America & 
Oceania 

Nordic 
countries 

Western& 
Southern 
Europe 

Other 
 

Not 
migrated 

Migrated North 
America & 
Oceania 

Nordic 
countries 

Western& 
Southern 
Europe 

Other 

Variable Mean (SD)   Mean (SD) 

Mean Education at the individual              
Compulsory education - nine years or less 0.071 0.050 0.057 0.077 0.030 0.035  0.038 0.032 0.036 0.042 0.029 0.022 
Secondary education 0.515 0.323 0.302 0.466 0.231 0.281  0.392 0.304 0.332 0.351 0.272 0.297 
Post-secondary education - less than two years 0.060 0.080 0.083 0.068 0.087 0.084  0.054 0.084 0.075 0.098 0.085 0.069 
Higher education - two years or more 0.339 0.502 0.488 0.360 0.598 0.569  0.501 0.549 0.508 0.485 0.588 0.578 
Postgraduate 0.016 0.045 0.070 0.029 0.055 0.031  0.014 0.030 0.049 0.024 0.026 0.034 
Percentile of high school grade 45.296 56.172 58.715 47.948 61.614 57.233  54.281 63.141 63.222 58.409 65.575 63.329 

 26.009 27.678 27.518 26.323 27.710 26.916  25.689 25.746 25.608 26.318 25.235 25.482 
Percent with missing grade 0.163 0.148 0.146 0.193 0.118 0.131  0.161 0.140 0.139 0.174 0.132 0.110 
Ln incomes 12.331 12.093 12.140 11.946 12.113 12.239  11.975 11.672 11.638 11.636 11.680 11.742 

 0.342 0.571 0.581 0.518 0.598 0.539  0.343 0.604 0.613 0.582 0.619 0.573 
Ln incomes residuals -0.042 -0.150 -0.111 -0.244 -0.143 -0.055  -0.044 -0.176 -0.207 -0.173 -0.175 -0.148 

 0.318 0.512 0.520 0.473 0.540 0.489  0.313 0.541 0.552 0.520 0.554 0.517 
Married 0.268 0.123 0.174 0.078 0.099 0.186  0.344 0.147 0.233 0.077 0.120 0.252 
Having a child under 3 0.286 0.085 0.096 0.072 0.065 0.130  0.306 0.098 0.117 0.075 0.079 0.174 
N of children 0.742 0.146 0.156 0.125 0.111 0.228  1.073 0.193 0.219 0.160 0.148 0.350 

 0.737 0.426 0.422 0.414 0.383 0.497  0.839 0.520 0.536 0.528 0.448 0.644 
Age 32.425 28.189 28.188 28.025 27.928 28.879  32.457 27.715 27.739 27.613 27.532 28.403 

 1.530 2.355 2.380 2.358 2.260 2.354  1.631 2.279 2.342 2.275 2.170 2.411 
Generation              
Both parents are natives 0.861 0.788 0.800 0.764 0.796 0.799  0.862 0.781 0.807 0.760 0.778 0.798 
One parents is a native and one an immigrant 0.045 0.080 0.067 0.112 0.069 0.064  0.045 0.085 0.064 0.108 0.084 0.073 
Both parents are immigrants 0.094 0.132 0.132 0.124 0.135 0.137  0.093 0.134 0.129 0.132 0.138 0.129 
Short migration experience 0.001 0.007 0.004 0.009 0.006 0.007  0.001 0.006 0.004 0.006 0.005 0.011 
Mean number of observation for individual  23.992 16.534 17.053 15.883 16.075 17.812  24.018 15.957 16.583 14.700 15.825 17.712 

 1.368 4.245 4.331 4.337 4.054 3.993  1.273 4.253 4.251 4.405 3.990 4.060 

N 288,467 8,404 1,518 2,498 2,746 1,642   270,034 7,732 1,234 1,859 3,484 1,155 
% Migrants 97.17% 2.83%      97.22% 2.78%     
% Emigration destination group   100.00% 18.06% 29.72% 32.67% 19.54%     100.00% 15.96% 24.04% 45.06% 14.94% 
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Appendix 3: Mincerian Incomes Regressions - by Gender: individuals at the age of 25-42, that earn 
more than 30 percent of the mean annual earnings of the sample 

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

 Men Women 

VARIABLES 

Restricted 
sample-
residuals 

RS 
NON-

Mig IND 
RS NON-
Mig IND 

Restricted 
sample-
residuals 

RS Mig 
IND 

RS NON-
Mig IND 

              

Married 0.073** 0.128** 0.072** -0.048** -0.069** -0.048** 

 (0.001) (0.009) (0.001) (0.001) (0.008) (0.001) 

Age 0.089** 0.163** 0.086** 0.016** 0.159** 0.012** 

 (0.001) (0.014) (0.001) (0.002) (0.014) (0.002) 

Age squared -0.001** -0.002** -0.001** 0.000** -0.002** 0.000** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Educational level –  
omitted - Secondary education     

Compulsory education - up to nine years  -0.107** -0.197** -0.106** -0.116** -0.135** -0.115** 

 (0.002) (0.019) (0.002) (0.003) (0.023) (0.003) 

Post-secondary education - less than two years 0.001 -0.012 0.002 -0.055** -0.109** -0.052** 

 (0.002) (0.015) (0.002) (0.003) (0.015) (0.003) 

Higher education - two years or more 0.141** 0.198** 0.138** 0.168** 0.198** 0.167** 

 (0.001) (0.009) (0.001) (0.001) (0.009) (0.001) 

Postgraduate 0.219** 0.062** 0.227** 0.347** 0.261** 0.351** 

 (0.005) (0.020) (0.005) (0.005) (0.023) (0.005) 

Year fixed effects Yes Yes Yes Yes Yes Yes 

Counties fixed effect Yes Yes Yes Yes Yes Yes 

Constant 10.325** 8.742** 10.389** 11.132** 8.652** 11.209** 

 (0.022) (0.212) (0.022) (0.028) (0.219) (0.028) 

       

Observations 3,984,008 89,170 3,894,838 3,461,989 78,380 3,383,609 

R-squared 0.216 0.291 0.214 0.193 0.212 0.193 

Robust standard errors in parentheses, ** p<0.01, * p<0.05      
The table reports OLS results for earnings regressions. The dependent variable is measured in 1996 annual earnings (in 
SEK), using Consumer Prices. Individually clustered standard errors are in parentheses. 
Coefficients for the age and counties fixed effects are not shown.  

 

  



39 
 

Appendix 4: Logistical models for predicting emigration from Sweden 1990-2014: Men who were born in Sweden between 1972-1977, by type of migration (odds 
ratio) 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

 

Full sample 
 

Restricted sample - age 25+, earning 30% of mean earnings or more 
 

VARIABLES 
All types of 
migration 

Short 
migration 

All types of 
migration 

Short 
migration 

All types of 
migration 

Short 
migration 

All types of 
migration 

Short 
migration 

All types of 
migration 

Short 
migration 

                      

Omitted category those who did not immigrate 

Both parents are immigrants 2.484** 1.784** 2.478** 1.778** 1.825** 1.269** 1.793** 1.247* 1.811** 1.266* 

 (0.065) (0.092) (0.065) (0.092) (0.089) (0.116) (0.088) (0.114) (0.089) (0.116) 
One parent is a native and one an 
immigrant 1.684** 1.477** 1.667** 1.463** 1.321** 1.185** 1.310** 1.183** 1.308** 1.185** 

 (0.037) (0.059) (0.037) (0.058) (0.049) (0.072) (0.049) (0.072) (0.049) (0.072) 

Educational level - omitted - Secondary education        
Compulsory education - nine years 
or less 
  

1.110** 1.114* 0.763** 0.809** 0.736** 0.857 0.966 0.971 0.737** 0.840 

(0.031) (0.055) (0.025) (0.045) (0.056) (0.111) (0.063) (0.106) (0.056) (0.109) 
Post-secondary education - less 
than two years 
  

1.574** 1.734** 1.401** 1.563** 2.236** 2.855** 2.319** 3.048** 2.094** 2.753** 

(0.041) (0.075) (0.037) (0.069) (0.100) (0.192) (0.104) (0.204) (0.095) (0.187) 
Higher education - two years or 
more 
  

2.240** 2.553** 1.872** 2.198** 2.819** 3.245** 3.476** 4.092** 2.737** 3.227** 

(0.040) (0.079) (0.037) (0.074) (0.084) (0.156) (0.097) (0.185) (0.083) (0.158) 

Postgraduate 6.210** 8.455** 4.402** 6.330** 6.686** 8.081** 10.409** 12.918** 6.821** 8.564** 

 (0.302) (0.689) (0.224) (0.538) (0.438) (0.834) (0.651) (1.272) (0.448) (0.884) 

High school grades           

Percentile of high school grade   1.009** 1.008** 1.011** 1.011**   1.010** 1.010** 

    (0.000) (0.001) (0.001) (0.001)   (0.001) (0.001) 

Missing grade   1.547** 1.483** 1.284** 1.086   1.274** 1.109 

    (0.038) (0.062) (0.058) (0.086)   (0.058) (0.087) 

Ln incomes residuals       1.220** 1.471** 1.150** 1.383** 

        (0.029) (0.060) (0.028) (0.056) 

Ln incomes residuals squared       1.630** 1.472** 1.596** 1.450** 
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       (0.033) (0.039) (0.033) (0.037) 

Constant 0.000** 0.000** 0.000** 0.000** 0.000** 0.000** 0.000** 0.000** 0.000** 0.000** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

           

Observations (individual* year) 7,289,882 7,289,882 7,289,882 7,289,882 3,984,012 3,984,012 3,984,008 3,984,008 3,984,008 3,984,008 

Cluster (individuals) 311,006 311,006 311,006 311,006 296,871 296,871 296,868 296,868 296,868 296,868 

 Robust standard errors in parentheses, ** p<0.01, * p<0.05, all models control for marital status, number of children, having a child under the age of 3, age and age squared 
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Appendix 5: Logistical models predicting emigration from Sweden 1990-2014: Women who were born in Sweden between 1972-1977, by type of migration (odds ratio) 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

 

Full sample 
 

Restricted sample - age 25+, earning 30% of mean earnings or more 
 

VARIABLES 
All types of 
migration 

Short 
migration 

All types of 
migration 

Short 
migration 

All types of 
migration 

Short 
migration 

All types of 
migration 

Short 
migration 

All types of 
migration 

Short 
migration 

                     

Omitted category those who did not immigrate 
           
Both parents are immigrants 2.424** 1.735** 2.478** 1.757** 1.689** 1.173 1.609** 1.122 1.656** 1.162 

 (0.057) (0.087) (0.059) (0.088) (0.092) (0.120) (0.088) (0.115) (0.090) (0.119) 

One parent is a native and one an 
immigrant 

1.674** 1.478** 1.675** 1.473** 1.361** 1.172* 1.333** 1.152* 1.335** 1.157* 

(0.033) (0.056) (0.033) (0.056) (0.055) (0.080) (0.054) (0.078) (0.054) (0.079) 

Educational level - omitted - Secondary education         
Compulsory education - nine years 
or less 
  

0.944* 0.942 0.849** 0.802** 0.830* 0.876 0.938 0.887 0.864 0.890 

(0.025) (0.048) (0.025) (0.043) (0.078) (0.151) (0.080) (0.140) (0.081) (0.153) 
Post-secondary education - less 
than two years 
  

1.155** 1.418** 0.974 1.218** 1.802** 2.121** 1.906** 2.344** 1.619** 1.982** 

(0.025) (0.057) (0.022) (0.051) (0.087) (0.169) (0.092) (0.186) (0.080) (0.160) 
Higher education - two years or 
more 0.957** 1.458** 0.754** 1.197** 1.496** 2.002** 1.899** 2.634** 1.426** 1.961** 

  (0.016) (0.044) (0.014) (0.041) (0.050) (0.109) (0.058) (0.135) (0.048) (0.108) 

Postgraduate 2.828** 5.255** 1.889** 3.727** 4.178** 5.970** 6.351** 9.544** 3.929** 5.872** 

 (0.177) (0.530) (0.121) (0.386) (0.369) (0.782) (0.542) (1.209) (0.346) (0.770) 

High school grades           
Percentile of high school grade   1.010** 1.009** 1.012** 1.012**   1.012** 1.012** 

    (0.000) (0.001) (0.001) (0.001)   (0.001) (0.001) 

Missing grade   1.072** 1.207** 1.049 0.918   0.984 0.895 

    (0.024) (0.048) (0.050) (0.075)   (0.048) (0.074) 

Ln incomes residuals       0.844** 1.018 0.784** 0.942 

        (0.023) (0.040) (0.022) (0.039) 

Ln incomes residuals squared       1.560** 1.509** 1.478** 1.435** 

       (0.045) (0.056) (0.045) (0.059) 

Constant 0.000** 0.000** 0.000** 0.000** 0.000** 0.000** 0.000** 0.000** 0.000** 0.000** 
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 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

           
Observations (individual* year) 6,865,780 6,865,780 6,865,780 6,865,780 3,462,002 3,462,002 3,461,989 3,461,989 3,461,989 3,461,989 

Cluster (individuals) 294,693 294,693 294,693 294,693 277,766 277,766 277,759 277,759 277,759 277,759 

Robust standard errors in parentheses, ** p<0.01, * p<0.05, all models control for marital status, number of children, having a child under the age of 3, age and age squared 
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Appendix 6: Multinomial logistic regression models predicting emigration destination from Sweden 1990-2014: Men and women who were born in 
Sweden between 1972-1977 (relative risk ratios) 

 Men  Women 

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

 

Full sample 
 

Restricted sample - age 
25+, earning 30% of the 
mean earnings or more  

 
Full sample 

 
Restricted sample - age 
25+, earning 30% of the 
mean earnings or more 

VARIABLES 

Other Nordic 
countries 

 

Other Nordic 
countries 

 
Other Nordic 

countries 
 

Other Nordic 
countries 

Omitted category those who did not immigrate            

Married 1.441** 0.637**  1.439** 0.768**  1.385** 0.487**  1.564** 0.527** 

 (0.042) (0.038)  (0.059) (0.059)  (0.031) (0.031)  (0.066) (0.049) 

Having a child under 3 0.436** 0.435**  0.550** 0.580**  0.578** 0.551**  0.540** 0.445** 

 (0.014) (0.025)  (0.024) (0.041)  (0.014) (0.029)  (0.027) (0.041) 

N of children 0.602** 0.680**  0.723** 0.656**  0.487** 0.534**  0.610** 0.481** 

 (0.012) (0.026)  (0.017) (0.030)  (0.007) (0.019)  (0.015) (0.027) 

Age 2.031** 1.869**  1.328** 1.181  2.722** 1.849**  1.450** 1.249* 

 (0.045) (0.048)  (0.078) (0.103)  (0.050) (0.052)  (0.095) (0.125) 

Age squared 0.989** 0.990**  0.995** 0.997*  0.984** 0.989**  0.994** 0.996** 

 (0.000) (0.000)  (0.001) (0.001)  (0.000) (0.001)  (0.001) (0.002) 

Both parents are immigrants 2.216** 3.595**  1.495** 3.031**  2.353** 3.372**  1.464** 2.662** 

 (0.082) (0.151)  (0.112) (0.237)  (0.071) (0.149)  (0.120) (0.243) 

One parents is a native and one an immigrant 1.767** 1.585**  1.323** 1.420**  1.756** 1.656**  1.446** 1.368** 

 (0.051) (0.070)  (0.068) (0.109)  (0.043) (0.071)  (0.081) (0.117) 

Short migration experience 3.715** 7.228**  3.704** 6.889**  3.770** 5.428**  3.974** 4.330** 

 (0.178) (0.445)  (0.267) (0.681)  (0.151) (0.369)  (0.314) (0.521) 

Educational level - omitted - Secondary education                       

Compulsory education - nine years or less 0.782** 0.732**   0.611** 0.894   0.902** 0.747**   0.844 0.867 

  (0.037) (0.040)   (0.074) (0.114)   (0.036) (0.042)   (0.118) (0.139) 

Post-secondary education - less than two years 1.633** 1.014   2.622** 1.020   0.860** 1.076   1.541** 1.368** 

  (0.060) (0.053)   (0.171) (0.103)   (0.026) (0.050)   (0.111) (0.128) 

Higher education - two years or more 2.057** 1.090*   3.361** 1.352**   0.624** 0.758**   1.398** 0.949 

  (0.058) (0.045)   (0.154) (0.082)   (0.015) (0.033)   (0.068) (0.066) 

Postgraduate 3.879** 2.869**   7.559** 3.440**   1.217* 2.533**   2.966** 3.332** 
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  (0.268) (0.371)   (0.705) (0.573)   (0.103) (0.428)   (0.393) (0.681) 

High school grades                       

Percentile of high school grade 1.013** 1.002**   1.013** 1.004**   1.012** 1.005**   1.014** 1.007** 

  (0.000) (0.001)   (0.001) (0.001)   (0.000) (0.001)   (0.001) (0.001) 

Missing grade 1.533** 1.553**   1.384** 1.137   0.945 1.336**   0.952 1.178 

  (0.053) (0.066)   (0.090) (0.098)   (0.027) (0.057)   (0.067) (0.105) 

Ln incomes residuals       1.291** 0.573**         0.774** 0.527** 

        (0.046) (0.040)         (0.029) (0.042) 

Ln incomes residuals squared       1.492** 1.397**         1.579** 0.977 

        (0.039) (0.101)         (0.057) (0.095) 

Constant 0.000** 0.000**  0.000** 0.000**  0.000** 0.000**  0.000** 0.000** 

 (0.000) (0.000)  (0.000) (0.000)  (0.000) (0.000)  (0.000) (0.000) 

            

Observations 7,289,882 7,289,882  3,984,008 3,984,008  6,865,780 6,865,780  3,461,989 3,461,989 

Cluster 311006 311006   296868 296868   294693 294693   277759 277759 

Robust standard errors in parentheses, ** p<0.01, * p<0.05 
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