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Abstract
Sweden has an immigrant-native wage gap. Although the impact of educational 
attainment and other variables have been studied, the impact of specific personal-
ity traits analyzed separately on the wage gap remains poorly understood. In this 
study, we used a unique dataset that usually contains unobserved personality traits 
evaluated by psychologists during the Swedish military conscription, as well as 
post-conscription labor market data to examine whether and to what extent hetero-
geneity in four different personality traits contributes to disparities in wages among 
men born in Sweden (both Swedish-born parents) and naturalized men born outside 
EU-15. The sample consisted of 278,660 males (6% with a foreign background) and 
was based on the 1975–1990 birth cohorts. The findings show that two of the four 
personality traits, i.e., intensity and emotional stability, significantly contribute to 
the immigrant-native wage gap. Men born outside the EU-15 received lower returns 
(2–3%) from these traits compared to men born in Sweden. The difference in returns 
from these traits was robust across the sensitivity analyses. Our overall conclusion is 
that specific personality traits play a role in the immigrant-native wage gap.

Keywords Immigrant-native wage gap · Oaxaca–Blinder decomposition · 
Personality traits

Introduction

In many Western European countries, the wages of immigrants are lower than 
those of the native population (see Table 2.1 OECD, 2020), i.e., there is evidence 
of an immigrant-native wage gap. Various explanations have been suggested to lie 
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behind this wage gap, such as differences in socioeconomic characteristics (e.g., 
educational attainment) and non-transformability of human capital (i.e., knowledge, 
skills, and experience) into the host country as well as lack of language proficiency, 
access to information and networks, and work experience. Likewise, in Sweden, 
people born outside Europe earn 20–30% less than natives, defined as those born in 
Sweden to Swedish-born parents (Statistics Sweden, 2021). In Sweden, Ekberg and 
Rooth (2003) found that parental socioeconomic characteristics explained 9–40% of 
the immigrant-native wage gap. Nordin and Rooth (2009) also added cognitive test 
scores from the Swedish Military Enlistment (SME) register that explained 47–64% 
of the immigrant-native wage gap. Hanes and Norlin (2011) introduced psycho-
logical strength, a summary index of personality traits, and showed that this meas-
ure explained 30–40% of the wage gap. Although some previously examined fac-
tors have explained parts of the wage gap, more than half of the wage gap remains 
unexplained. These wage gaps are problematic from a broader societal perspective 
because immigrants’ socioeconomic opportunities in the host country are an indica-
tion of integration, and a lack thereof may result in persistent discrimination and 
economic inequalities, which in turn are associated with poorer physical and psy-
chological health on a long-term basis.

Recent theoretical contributions suggest that other individual traits, beyond 
educational attainment and human capital, affect wages. Bowles et  al. (2001a, b) 
showed that there is an impact of individual personality traits on wages (see also 
Heckman et  al., 2006; Borghans et  al., 2008; Cunha et  al., 2006a, b). Hanes and 
Norlin (2011) showed that the overall personality profile explained parts of the 
Swedish immigrant-native wage gap; however, it could also be argued that studies 
on the personality profile’s impact on various outcomes should be supplemented by 
the inclusion of more narrow personality traits (Roberts, 2006). In this context, little 
is known from previous studies to what extent each individual personality trait may 
explain the immigrant-native wage gap. A German study conducted by Ingwersen 
and Thomsen (2021) did not find any impact of personality traits on the immigrant 
wage gap. In contrast, a study by Laible and Brenzel (2022) reported a potential 
impact of different personality traits on the immigrant wage gap in Germany. The 
inconclusive German results call for further studies in different settings.

The overall purpose of this study was to further examine the potential impact of 
four different personality traits on the immigrant-native wage gap in Sweden. The 
present study has several advantages compared to previous Swedish research. For 
example, we analyzed four personality traits separately, which has not been done 
before in previous Swedish studies on the immigrant-native wage gap. The assess-
ments of personality traits were made by trained psychologists during the SME at 
the typical age of 18–19 years. The evaluated personality traits included four dif-
ferent traits: social maturity, psychological energy, intensity, and emotional stabil-
ity. Although traits measured during the SME are mainly used for military enlist-
ment, they are also useful in the prediction of non-military labor outcomes (see, e.g., 
Edin et al., 2022; Grönqvist & Lindqvist, 2016; Fredriksson et al., 2018). The Ger-
man studies are relatively similar to ours, although they used somewhat different 
personality measures based on self-reported questionnaires. Our measures of per-
sonality traits avoided self-reporting bias, which is a common problem when using 
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questionnaires (Chen et  al., 2020). Personality traits were evaluated prior to post-
secondary education and labor market entry, as conscripts take the SME test when 
they are 18–19 years old. The literature suggests that personality traits develop dur-
ing childhood and early adolescence and are relatively constant over time but might 
change in a life-course perspective due to specific life events (see McCrae & Costa 
1999; Caspi & Roberts 1999). Another advantage is that we examine 11 annual birth 
cohorts from 1978 to 1988 based on compulsory nationwide conscriptions (Lud-
vigsson et  al., 2022). This means that our total sample size is considerably larger 
than in most other previous studies. The many strengths of our dataset represent a 
major contribution to the relatively scarce previous literature on how different indi-
vidual personality traits may explain the existing immigrant-native wage gap.

This study addresses three interrelated research questions: (1) Are there differ-
ences in any of the four different personality traits between men born in Sweden 
(both Swedish-born parents) and naturalized (defined as having Swedish citizen-
ship) men born outside the EU-15 countries (see below for definition)? (2) Do the 
potential differences in these four personality traits explain the immigrant-native 
wage gap? (3) Are the four personality traits rewarded differently between natives 
and immigrants in the Swedish labor market? The manuscript is structured as fol-
lows: First, we outline key observations regarding personality traits and earnings 
along with an overview of existing literature on personality traits and the immigrant-
native wage gap. Second, we provide details on the methods and data employed in 
the analyses. Then, the econometric models utilized are introduced. Finally, we dis-
cuss the findings and offer concluding remarks.

Background

Personality Traits and Earnings

Earlier studies have identified a link between personality traits and labor market out-
comes (see, e.g., Barrick and Mount 1991; Salgado 1997). Recent theoretical con-
tributions have developed theoretical models to integrate personality traits into eco-
nomic models. Bowles et al. (2001a, b) showed that personality traits may influence 
wages through productivity-enchasing capacities and workers’ incentive structure. 
Borghans et al. (2008) showed how personality traits impact wages through a chan-
nel of choices such as preferences toward leisure, work, and job-search behavior for 
the unemployed (Browning et  al., 1999). Personality traits may also affect wages 
through mechanisms other than productivity, such as wage bargaining (Mueller & 
Plug, 2006) or risk preferences (Croson & Gneezy, 2009; Bertrand, 2011). Grow-
ing empirical contributions support the relationship between personality traits and 
wages (Almlund et al., 2011; Alderotti et al., 2021). Empirical studies have adopted 
the Big Five Theory, which describes personality traits or their facets, to exam-
ine how personality traits affect earnings. These five traits are openness to expe-
rience, conscientiousness, extraversion, agreeableness, and neuroticism (Heckman 
et al., 2021). Openness to experience describes intellectual curiosity and is usually 
positively associated with wages (Barrick & Mount 1991). However, openness may 
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reduce wages if intellectuality deters success (Heineck 2011). Conscientiousness is a 
trait of diligence that is positively associated with wages (Judge et al., 1999). How-
ever, extreme levels of conscientiousness may negatively impact wages (Heineck, 
2011). Extroverted individuals may be suited to leadership roles or occupations with 
high levels of social interaction. However, the impact of extroversion on wages also 
depends on the occupation (Nyhus & Pons, 2005). Agreeableness has a positive 
impact on wages in occupations with high degrees of social interaction (Nyhus & 
Pons 2005). However, individuals with high agreeableness may be at a disadvan-
tage in wage negotiations (Mueller & Plug, 2006). Individuals high in neuroticism 
may not perform well in stressful situations, while the opposite, i.e., emotionally sta-
ble individuals, may have better job performance (Heineck, 2011). The importance 
of personality traits has also been described in gender wage gap studies (Nyhus & 
Pons, 2005; Mueller & Plug, 2006; Blau & Kahn, 2017). The personality traits that 
were used in the present study are social maturity, psychological energy, intensity, 
and emotional stability.

Immigrant‑Native Wage Gap and Personality Traits

Empirical studies have found that personality impacts wages, and differences in 
overall personality may explain parts, but far from the whole, immigrant-native 
wage gap (see Hanes and Norlin, 2011). However, there is no clear picture of the 
potential importance of single personality traits in this gap. Recently, Laible and 
Brenzel (2022) examined the impact of single personality traits on the immigrant-
native wage gap in Germany using survey data from the German Linked Personnel 
Panel (LPP) and “Betriebspanel” (BP). The findings showed that native Germans 
and immigrants differed in their average personality traits. Furthermore, the decom-
position results showed that personality traits significantly affected the wage gap 
in Germany. However, when using data from the German Socio-Economic Panel 
(SOEP), Ingwersen and Thomsen (2021) could not replicate the impact of personal-
ity traits on the wage gap, as recognized by Laible and Brenzel (2022). The incon-
clusive German results may be due to a self-report bias in the survey questionnaires, 
and the literature suggests the importance of addressing this bias using measures of 
personality traits derived from observations rather than questionnaires (Chen et al., 
2020). The inconclusive results may also be due to the relatively small sample size, 
where the findings from Laible and Brenzel (2022) were based on a sample of only 
326 male migrants and 2673 male natives. The corresponding numbers for the study 
by Ingwersen and Thomsen (2021) were 1812 and 51,959, respectively. Neverthe-
less, the recent findings from the study by Laible and Brenzel (2022) call for further 
studies on whether single personality traits may impact the immigrant-native wage 
gap. The development of an individual’s personality may be a complex issue. Bisin 
and Verdier (2000) posited a model of cultural transmission as a shaping mechanism 
for personality traits (see also Triandis 2001; Triandis & Suh 2002). Furthermore, 
according to Berry & Sam (1997) acculturation model, culture may shape personal-
ity formation through learning and imitation. For example, ethnic minorities may 
maintain their distinctive culture due to fear of rejection by their compatriots, and 
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thus, they may differentiate themselves from the native majority in a process called 
“forming of oppositional identities” (see Akerlof & Kranton, 2000). Oppositional 
identities have been shown to be associated with poorer educational performance 
(Austen-Smith & Fryer, 2005) and wage penalties on the labor market (Battu & 
Zenou 2007; Sáez-Martí & Zenou, 2005). A cultural distance between the country 
of origin and the host country often exists, and Matsumoto and Juang (2016) exam-
ined personality traits across countries and found average differences. Such differ-
ences in personality traits between immigrants and natives have also been shown in 
other studies (McCrae & Terracciano 2008; Jokela, 2009; Jaeger et al. 2010; Schmitt 
et al., 2007). However, these country differences may be eliminated by self-selec-
tion, in which migrants display personality traits that differ from those who stay in 
their home countries (Borjas, 1985; Chiswick, 1978), where the migrants, to a larger 
extent, may resemble the people in the host country.

Migration to Sweden

In 2023, Sweden was home to over 2 million foreign-born residents, comprising 
20% of its total population. Over the past five decades, Sweden has witnessed sev-
eral waves of immigration, each characterized by unique features of migrants. The 
initial wave, commencing in the mid-1970s, attracted labor migrants predominantly 
from Finland, Greece, Italy, and Yugoslavia. Swedish migration policies shifted 
from the mid-1980s to the early 1990s, resulting in the arrival of refugees from con-
flict-affected regions such as Chile, the Middle East, the Balkans, Eastern Europe, 
and Africa. These migration waves have contributed to the current heterogeneous 
migrant population in Sweden (see Hammarstedt and Palme, (2012) Table  1 p.7 
Lundh and Ohlsson (1999) and Nilsson (2004)).

The individuals included in this study were born outside of Sweden, with some 
potentially having refugee backgrounds. There are several reasons why these indi-
viduals might display differences in personality traits compared to those born in 
Sweden. The framework for understanding skill development, as outlined by Cunha 
et  al. (2006a, b) and Heckman (2011), is central in studies of skills development 
and socioeconomic success. This framework suggests that family plays a significant 
role in shaping abilities through genetics, parental investments, and choice of child 
environments. It may also be applicable to the development of personality traits and 
the economic assimilation of migrants. Early experiences can also shape prefer-
ences and cultural identity (Erikson 1968), processes likely influenced by parental 
upbringing (Bisin and Verdier, 2000), and potentially gendered factors (Fernández 
et  al., 2004). Moreover, critical life events like migration may expose these indi-
viduals to conditions affecting their psychological and physical well-being (Fazel 
et al., 2012), potentially influencing the development of personality traits and their 
economic integration. Additional stressors and cultural transitions can profoundly 
impact personality development.

While previous research has examined how education impacts the wage gap, 
the effects of personality traits remain unclear. Despite suggestions that personal-
ity traits significantly influence economic decisions, they are often omitted from 
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economic models. This oversight is significant because an existing immigrant-native 
wage gap can negatively impact individuals and society, leading to perceptions of 
unfairness and a departure from meritocratic principles. We will test three hypothe-
ses in the present study: (1) There are group differences in average personality traits 
between men born in Sweden (both Swedish-born parents) and naturalized men 
born outside the EU-15 countries. (2) Personality traits affect individual wages and 
the immigrant-native wage gap. (3) Similar traits are rewarded differently between 
men born in Sweden (both Swedish-born parents) and naturalized men born outside 
the EU-15 countries on the Swedish labor market.

Methods

Data

This study used a dataset from The Swedish National Service Administration (Plik-
tverket), containing test scores evaluated during the Swedish Military Enlistment 
(SME) (see Lindqvist and Vestman, 2011, and Mood et  al., 2012a, b, for a thor-
ough description of the entire SME process). We used a unique dataset containing 
four different personality traits that have not been separately studied previously in 
Swedish wage gap studies. These four personality traits were included as part of the 
conscription assessment procedure for the entire population of men from 1997 to 
2010. Conscription occurs among Swedish citizens at a typical age of 18-19 years. 
Because foreign-born men could avoid conscription by the Swedish Armed Forces 
(SAF), either by postponing or opting out of Swedish citizenship, the sample of for-
eign-born men in our study may be positively selected into enlistment conditional 
on citizenship. Following previous Swedish immigrant-native gap studies (e.g., Nor-
din and Rooth, 2009; Hanes and Norlin, 2011), we distinguished between men born 
in Sweden with both Swedish-born parents (henceforth: “Both Swe”) and natural-
ized men born outside EU-15 (henceforth: “non-EU-15”), i.e., immigrants that are 
not born in the countries Austria, Belgium, Denmark, Finland, France, Germany, 
Greece, Ireland, Italy, Luxembourg, Netherlands, Portugal, Spain, Sweden, and 
United Kingdom. Overall, personality traits were evaluated in Swedish citizens born 
between 1975 and 1990 and conscripted from 1995 to 2010. Our study population 
contains 278,660 men. Females were not included because they were too few for 
meaningful analysis. Overall, “Both Swe” had a total of 261,090 men, corresponding 
to 93.70% of the sample, and “non-EU-15” comprised 17,570 men – 6.30% of the 
sample (see Table 1). The variables of interest in our study were the four unique per-
sonality traits evaluated in a 20–40-minute semi-structured interview by a trained, 
randomly assigned psychologist during the SME. Prior to the interview, conscripts 
answered a questionnaire that included 70–80 questions related to childhood, fam-
ily, living conditions, school experiences, and spare-time activities. Moreover, psy-
chologists have information about the conscripts’ high school grades, cognitive skill 
tests, and results from the medical and physical evaluations. Conscripts’ motivation 
to serve in SAF is not considered during the evaluation, and SAF does not explic-
itly reveal the evaluation procedure during the interviews. The evaluation process 
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and content of the SME measures have been extensively discussed by Lindqvist 
and Vestman (2011) and Mood et al. (2012a). Although the specific details of the 
evaluation process are confidential, Carlstedt & Andersson 2003; Carlstedt 2006) 
has outlined the generic structure of the evaluation. The topics discussed during the 
interview followed the “SAFHE” manual: Skolan (in English: school), Arbetet (in 
English: work experience), Fritiden (in English: spare-time activities), Hemmet (in 
English: family and living conditions), and Emotionell anpassning (in English: emo-
tional adaptability). Conscripts’ personality traits were evaluated along four separate 
sub-dimensions: (i) social maturity (measures extroversion, having friends, taking 
responsibility, and independence); (ii) psychological energy (measures persever-
ance, ability to fulfill plans, and ability to remain focused); (iii) intensity (measures 
capacity to activate oneself without external pressure, ability to take initiatives, and 
frequency of spare-time activities); and (iv) emotional stability (measures ability 
to control and channel nervousness, tolerance to stress, and disposition to anxiety) 
(see Hensvik and Nordström-Skans, 2023). For each dimension, conscripts were 
assigned a test score ranging from 1 (lowest) to 5 (highest). In Hensvik and Nor-
dström-Skans (2023; Table 1.1), a comparison is made between the traits assessed 
during the SME and the Big Five personality traits. They associated the four traits 
as follows: (i) Social Maturity is linked to extraversion; (ii) psychological energy is 
linked to conscientiousness; (iii) intensity encompasses aspects of conscientiousness 
and openness; and (iv) emotional stability is linked to neuroticism. Although the 
four traits used by the SAF do not perfectly align with the Big Five traits, their map-
ping may help in the interpretation of the results.

We linked the SME dataset to post-enlistment information on income and 
employment using the Swedish 10-digit personal ID number. ID numbers were 
replaced with pseudonymized serial numbers to ensure confidentiality. The follow-
ing data sources from Statistics Sweden were used: LISA (Longitudinal Integration 
Database for Health Insurance and Labor Market Studies), containing information 
about education and income from 1990 to 2018, and the Multi-generation Register, 
containing information on parents, birth year, country of birth, and age at migration. 
Our dependent variable was individual pre-tax standardized annual gross income 
that included taxable benefits and transfers from the social security system, such as 
sick and parental leave pay, but not income from self-employment or capital earn-
ings. Gross incomes were assessed at the ages of 30 and 35, spanning 19 years, from 
2000 to 2018. These age groups were used because, in this age span, education is 
mostly completed, and income is relevant for future income levels (Gensowski, 
2018). Incomes corresponded to the year in which they were earned. We, therefore, 
deflated incomes to 2018 levels according to the Consumer Price Index. Antelius 
and Björklund (2000) argue that by using Swedish data and excluding individuals 
with low earnings, it is possible to interpret earnings as hourly wages. For this study, 
we included all male individuals with an annual gross income exceeding 100,000 
SEK (approximately 10,000 €), which is equivalent to three months’ average wages 
in Sweden. This threshold is in line with previous research (Dackehag et al., 2015).

The applied income restrictions exclude individuals with shorter employment 
spells and jobs with low pay. However, the income restriction reduced the sample 
size and may have resulted in a positive selection of individuals: 42,817 (16.39 %) 
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among “Both Swe” did not fulfill the set criteria; the corresponding numbers for 
“non-EU-15” was 2544 (14.47 %). The corresponding t-test comparing differences 
in each of the four personality traits between those who did and did not fulfill the 
set criteria revealed small differences in average personality traits. These differences 
in personality traits related to labor force participation suggested potential selection 
effects that may influence our estimates. Therefore, we performed sensitivity analy-
ses with different income cutoffs.

Statistical Analyses

The following analysis examines how personality traits impact the immigrant-native 
wage gap in Sweden. We first set up the following linear model for the log of wages:

where the subscript i indicates the individual. Consequently, lnwi denotes the natural 
logarithm of the annual wage for individual i , and � is the intercept and indicates 
initial earning levels. �′

i
 is a vector of individual variables, including personality 

traits, immigration status, and adjusting factors, �̂  measures the estimated return to 
the different characteristics, and �i is the residual term. We were mainly interested 
in the impact of the four unique personality traits on wages. To enhance a potential 
causal interpretation of our results, our methodological approach is determined by a 
“pre-labor market” approach that emphasizes the inclusion of explanatory variables 
measured prior to labor market entry (Neal & Johnson, 1996). Our empirical strat-
egy was to first present an estimate of the wage differences between “Both Swe” and 
“non-EU-15”. Second, we included the vector of covariates, starting from a model 
that contained only parental education level, which is then subsequently augmented 
by the four personality traits. Next, we included an interaction term between each of 
the four personality traits and immigration status into Eq. (3.1) to examine whether 
personality traits affect wages differently for “Both Swe” and “non-EU-15”. Fol-
lowing this analysis, we conducted a series of tests to ensure the robustness of our 
results. For example, personality traits may indirectly affect wages through educa-
tional attainment (Heckman et al. 2006; Lundberg 2013), and educational attainment 
may be endogenous to personality traits, for example, due to educational sorting 
(Case & Paxson, 2008). We addressed this possibility by performing a mediation 
analysis to examine the impact of personality traits on wages mediated by educa-
tional attainment.

In the second step, to better understand the contribution of personality traits to 
the wage gap, we applied the threefold (OB) decomposition (1973) as follows:

where the mean wage gap between A = “Both Swe” and B = “non-EU-15.” XA and 
XB are the mean values of the independent variables, and �̂  is a vector with the 

(3.1)lnwi = a + β�
�

i
+ �i
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corresponding estimated regression coefficients. Equation (3.2) decomposes the 
mean wage gap into three terms.

The endowments represent differences in log wages due to actual differences in 
personality traits and thereby capture the contribution to the log wage difference that 
is explained by average group differences in the independent variables. The coef-
ficients represent differences in log wages due to differences in returns of the inde-
pendent variables. It also captures differences due to unobserved characteristics. 
Finally, the interaction represents the differences in log wages due to the combined 
effects of the differences in endowments and coefficients (Brunow & Jost 2022; 
Jann, 2008). To calculate these components, we chose a set of coefficients as the 
standard of comparison. “Both Swe” is the reference group in the main analysis, and 
“non-EU-15” was used in the sensitivity analysis.

Sensitivity and Robustness Analysis

As noted in the “Background” section, we restricted the main analytical sample to 
wages exceeding 100,000 SEK. These restrictions may result in a positive selection 
of individuals. We conducted a series of sensitivity analyses related to our sample 
restriction by estimating Eqs. (3.1) and (3.2) using different income thresholds. We 
estimated our regression models as follows: (i) an unconditional regression, that is, 
with no income threshold; (ii) an income threshold of 50,000 SEK (e.g., Nordin & 
Rooth, 2009; Hanes & Norlin, 2011); and (iii) an income threshold of 150,000 SEK. 
Furthermore, we employed an unconditional quantile regression (UQR) proposed 
by Firpo et al. (2009) and Fortin et al., (2010) to examine the impact of personal-
ity traits along the wage distribution. It is worth noting that Eqs. (3.1) and (3.2) 
provide evidence about mean wage differences. Focusing on mean wage differences 
could hide important disparities that occur in other parts of the wage distribution 
than the mean. For example, Collischon (2020) showed that returns on personality 
traits varied across income distributions. We also performed several heterogeneity 
analyses. Edin et al. (2022) showed that the economic return to non-cognitive skills 
doubled between 1992 and 2013 due to technological shifts in the Swedish labor 
market. Furthermore, baby-boom cohorts and/or macroeconomic shocks may also 
exert up- or downward pressure on the return from traits on wages. These changes 
may lead to attenuation, which could make our main analysis less generalizable to 
the lower-income range when examining the impact of certain traits on wages. We, 
therefore, performed cohort-specific regressions to mitigate these concerns. We also 
considered potential selectivity at conscription. Conscription in the SAF was man-
datory for a long time in Sweden (see Ludvigsson et al., 2022). However, after 2006, 
owing to the downsizing and closure of military bases, the number of conscripts was 
reduced. Almén (2020) showed that, while the number of conscripts was reduced, 
the average cognitive and non-cognitive abilities among conscripts increased. We 
controlled for the potential positive selection of conscripts by including birth cohort 
and year of conscription fixed effects estimated in our main models and estimating 
the main analysis by conscription period. To investigate the potential country differ-
ences, we conducted a country-specific analysis, as highlighted by Brunow and Jost 
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(2021), for the five largest immigrant groups in our sample: Iran (12.05%), Yugo-
slavia (11.32%), Bosnia (11.15%), Iraq (6.53%), and Lebanon (5.07%). This analy-
sis examined whether the four personality traits were rewarded differently between 
natives and the five largest immigrant groups in the Swedish labor market.

Ethical Permission

The use of secondary, registered data in this study was permitted by the Swedish 
Ethical Authorities in Lund.

Results

Descriptive Statistics – Personality Traits and Wages

Table 1 presents the descriptive statistics and p-values for the differences in key var-
iables in the study population.

In Table 1, the variables are divided into three categories: (1) labor market out-
comes, (2) personality traits, and (3) socio-demographic variables. The first cate-
gory includes income and unemployment. We observed significantly lower incomes 
for “non-EU-15” compared to “Both Swe”; likewise, “non-EU15” had, on average, 
twice the number of unemployment days. For all four personality traits, the t-test 
revealed small, but significant differences in mean values between “Both Swe” and 
“non-EU-15.” We further calculated Cohen�sd ∶

Group A mean − Group B mean

Pooled Standard Deviation
 because 

this method is often used in the psychological literature to report group differences 
in personality traits. The assessed Cohen’s d revealed scores between 0.22 and 
0.35, which indicates rather small effect sizes between the groups. Furthermore, 
the standard deviations indicated that personality traits were similarly distributed 
across groups and that the variation between groups was smaller than that within the 
groups.

Educational attainment is reported in categories: low education (<9 years), pri-
mary education (9 years), medium education (10–12 years), pre-university educa-
tion (13 years), and higher education (14–16 years). However, for decomposition 
purposes, we converted the categorical variables into continuous variables. We 
found that “Both Swe” had a couple of more months of schooling (14.07), although 
the difference between the groups was minor. The other socio-demographic vari-
ables were added as wage-determinant characteristics in the empirical analysis for 
explanatory purposes.

We extended the descriptive statistics from Table 1 to examine variability in per-
sonality trait categories and wages. The boxplot in Fig. 1 depicts the personality test 
scores in categories among “Both Swe” and “non-EU-15” evaluated during the SME 
at a typical age of 18–19 years and the corresponding wages (log income) at age 30. 
For each personality trait test score category (1–5), the boxplot depicts the mean 
wage (the horizontal line) and the interquartile ranges; that is, the range goes from 
the 25th percentile to the 75th percentile (box). The whiskers indicate variability 
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outside the upper and lower percentile. The figure also displays the mean difference 
between groups with corresponding significance levels from t-tests.

Figure  1 shows several aspects of the personality trait income distribution. 
Although the income distributions are overlapping, men born in “non-EU-15” had, 
on average, lower incomes compared to “Both Swe” with the same personality test 
scores. This pattern was observed across all four personality traits and from scores 1 
to 5. The results were consistent at the age of 35 (Fig. B1 in Appendix B).

Linear Regression – Average Wage Differences

The main results from the estimation of Eq. (3.1) are reported in Table 2.
The estimates in model 1 are obtained without controls and show differences 

in log wages between “Both Swe” and “non-EU-15” of −0.06 (95% CI = −0.05, 
−0.07), which can be interpreted as though “non-EU-15” would obtain approx-
imately 6% lower wages than “Both Swe” at age 30 (Benoit, 2011). In model 2, 
we controlled for parental education, which reduced the wage gap to 4%. Model 3 
shows estimates for when the four different personality trait scores are included. 
The unexplained wage gap was further reduced to 2%, and the model’s explan-
atory power R2 increased. We found that all personality traits had a positive and 
statistically significant impact on income at age 30. We also observed that the 

Fig. 1  Personality traits from the Swedish Military Enlistment (SME) and incomes at 30 years. Notes: 
Boxplots illustrate (log) deflated income in the year 2018 in Swedish crowns (SEK) for the birth cohorts 
1975–1990. Scores for personality traits 1 (lowest)–5 (highest). The mean difference with corresponding 
significance level. *p < 0.01, **p < 0.01, and ***p < 0.001
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coefficients of psychological energy and intensity had the largest impact on wages, 
whereas emotional stability seemed to yield the lowest income return. In model 4, 
we included an interaction term to examine whether income returns from person-
ality traits differed between groups. While all personality traits had a positive and 
statistically significant impact on income, the interaction term revealed some dif-
ferences in income return from personality traits between “Both Swe” and “non-
EU-15”. The interaction analysis suggested that the income returns from personality 
traits differ significantly between the two groups for three of the four personality 
traits. For the “non-EU-15”, social maturity had a positive impact on income (0.02 
+ 0.01) that was significantly higher than for “Both Swe” (0.02). We found that 
“non-EU-15” had a significantly lower return from the traits intensity (0.03–0.01) 
than “Both Swe” (0.03). For emotional stability, “non-EU-15” had an average wage 
reduction of 0.01–0.02, which should be compared with “Both Swe,” which had an 
increase in wage (0.01). Given our “pre-labor market” strategy (Neal & Johnson, 
1996), we performed a mediation analysis on our main analysis to examine whether 
personality traits affect wages via education and whether the potential impact is dif-
ferent between groups. The mediation results (Table  B1 in Appendix B) showed 
that personality traits may predict educational attainment and that the impact differs 
for trait intensity and emotional stability. Therefore, education may have mediated 
the wage gap between the two groups. In addition, we estimated a full model that 
included individual educational attainment. These results are displayed in model 5 
in Table B1 in the Appendix and are supportive of the main results. The results in 
Table 2 were consistent when we examined the impact of personality traits on wages 
at the age of 35 (Table B2 in Appendix B) and when estimating the main analysis 
using birth cohort and year of conscription fixed effects to control for factors related 
to birth cohort and potential conscription selectivity.

Oaxaca–Blinder (OB) Decomposition – Average Wage Gap

To better understand the contribution of personality traits in the observed immi-
grant-native wage gap, we used the Oaxaca–Blinder decomposition. This approach 
decomposes the wage gap in a counterfactual manner and indicates whether similar 
personality traits are differently rewarded. The results are presented in Table 3.

Table 3 presents the results of the threefold OB analysis, with “Both Swe” as the 
reference group. The mean predicted log wage is 12.54 for “Both Swe” and 12.47 
for “non-EU-15,” resulting in a wage gap of approximately 6% (−0.06, 95% CI = 
−0.05, −0.07). The threefold OB decomposes the wage gap into three components: 
The endowments indicate that 26% (0.017/0.067) of the wage gap can be explained 
by differences in personality traits between the two groups. However, the contribu-
tion of each personality trait to the endowments is small. The coefficients suggest 
that 63% (0.042/0.067) of the wage gap is due to differences in returns of the per-
sonality traits. The coefficients also indicate that significant differences in the return 
of personality traits contribute to the wage gap, with emotional stability (0.065) and 
intensity (0.047) having the most pronounced effect. The positive contribution of 
these traits implies that differences between them widen the wage gap, while the 
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difference in return from social maturity slightly attenuates the gap. Finally, the 
interaction is due to the combined effects of both personality traits and differences in 
returns, which account for 12% of the wage gap (0.008/0.067). We also conducted a 
decomposition of the effect of personality traits at age 35 (Table B3 in Appendix B), 
which yielded rather consistent results for the individual components except for psy-
chological energy. Overall, the endowments, i.e., the explained differences between 
groups in log wages, were somewhat higher at age 35 but still accounted for less 
than half of the difference in log wages.

Sensitivity and Robustness Analysis

First, we repeated the analysis for the two modeling approaches using various 
income thresholds. The results from the unconditional regression revealed a wage 
gap of approximately 15% when there was no restriction on income, which decreased 
at higher income restrictions and was only around 3% when the income cut-off was 
set at 150,000 SEK (Table  B4–B6 in Appendix B). The OB results for personal-
ity traits confirmed those in the main analysis, especially for the lower return from 
Intensity and Emotional stability for “non-EU-15” (Table B7–B9 in Appendix B). 

Table 3  Oaxaca–Blinder (OB) decomposition

“Both Swe” (ref) 12.540***
(0.001)

“non-EU-15” 12.474***
(0.003)

Difference 0.067***
 (0.003)

Overall endowments 0.017***
(0.001)

Overall coefficients 0.042***
(0.003)

Overall interaction 0.008***
(0.001)

Explained 25%
Endowments Coefficients Interaction

Social maturity 0.007***
 (0.001)

−0.036*
(0.019)

−0.002*
(0.001)

Psychological energy 0.009***
(0.001)

−0.010
(−0.010)

−0.001
(0.001)

Intensity 0.003**
(0.001)

0.047***
(0.047)

0.004***
(0.001)

Emotional stability −0.002
(0.002)

0.065***
(0.015)

0.007***
(0.002)

Constant −0.024
(0.015)

No. of obs. “Both Swe” 233,299
No. of obs. “non-EU-15” 15,026
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The OB results also confirmed those in the main analysis, with “non-EU-15” as 
the reference group and using different group weights (Table B10–B11 in Appen-
dix B). Second, we estimated potentially differential returns on personality traits 
along the wage distribution using unconditional quantile regression (UQR). Over-
all, the results showed a narrowing immigrant-native wage gap as wages increased. 
The results indicate differential impacts of personality traits at different levels in the 
wage distribution – and for the different groups (graphically displayed in Fig. B2 in 
Appendix B). Generally, most traits are better remunerated at the bottom of the wage 
distribution, but the effects decrease by higher quantiles and become negative after 
the median. The magnitudes of the return of the traits of social maturity and psy-
chological energy were in the same range for both groups. In contrast, rewards for 
the traits intensity and emotional stability were substantially lower for “non-EU-15” 
compared to “Both Swe” over most of the part of the income distribution, and for 
“non-EU-15,” there was no wage reward for the trait emotional stability, although 
the estimates remained insignificant over the whole wage distribution. Personal-
ity traits also had a similar importance in explaining wage differences in the upper 
part of the wage distribution (Table B12 in Appendix B). Third, we found that the 
overall results were more or less consistent over birth year (Figure B3 in Appendix 
B). Fourth, we examined the impact of potential changes in the conscription pro-
cess by comparing the years before and after conscription was mandatory in 1997 
≤ 2006 and ≥ 2007. In general, the differences in return from traits between “Both 
Swe” and “non-EU-15” were similar for those who were conscripted after 2006 
(Table B13-B14 in Appendix B). This suggests a possible positive selection of the 
“non-EU-15” conscripts in later years. In the country-specific analysis for the five 
largest immigrant groups in our sample (Iran, Yugoslavia, Bosnia, Iraq, and Leba-
non), the results generally aligned with the main analysis with small variations. For 
example, Bosnians had slightly higher wages than the native Swedes (“Both Swe”) 
and somewhat lower rewards on the labor market than the native Swedes from the 
trait psychological energy (data not shown in tables or figures).

Discussion

Summary of the Findings and Relation to Previous Evidence

Sweden and most other Western European countries have an immigrant-native wage 
gap that needs further examination. Previous studies have explained parts of the 
wage gap (Nordin & Rooth, 2009; Hanes & Norlin, 2011), and personality traits 
are one of the newer avenues for examining group differences in labor market out-
comes, which may impact wages. The present study examined the impact of four 
personality traits on wages, including the immigrant-native gap, in Sweden using 
a unique dataset that contains these personality traits evaluated by a psychologist 
during the SME. The first finding of this study showed a small difference in aver-
age personality traits between “Both Swe” and “non-EU-15.” However, the effect 
size at the group level was small (as measured with Cohen’s d), and the variation 
within the group was larger than between groups. Second, our empirical results 
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showed that personality traits impact wages and that the wage gap decreased after 
adjustments. The interaction tests showed that the return from certain traits differed 
between the groups. Overall, the returns from social maturity and psychological 
energy were high in the Swedish labor market. However, while “Both Swe” had high 
returns from all traits, the return from emotional stability was lower (negative) for 
men from “non-EU-15” countries. Third, we further examined these findings using 
a threefold Oaxaca–Blinder decomposition to examine whether similar personal-
ity traits are rewarded differently in the Swedish labor market. The decomposition 
analysis showed that “Both Swe” and men from “non-EU-15” countries had differ-
ent labor market returns from similar personality traits and suggested that more than 
60% of the wage gap could be attributed to the coefficients. This part will contain 
but does not exclusively consist of discrimination in the labor market. In particular, 
the returns from intensity and emotional stability traits were greater for “Both Swe.” 
These findings were consistent in the robustness checks. The Oaxaca–Blinder results 
in our study are consistent with those presented by Laible and Brenzel (2022), who 
found that emotional stability contributes to the immigrant-native wage gap in Ger-
many. Emotional stability is the predictability and consistency of emotional reac-
tions in the absence of rapid mood changes, whereas neuroticism includes a chronic 
level of anxiety and proneness to psychological distress. Studies have shown a gen-
eral wage penalty from neuroticism, whereas employers reward emotional stability 
(Heineck, 2011). Our results suggest that similar traits may be perceived differently 
between groups and that men with an immigrant background may be perceived as 
less emotionally stable by employers.

The findings from the Oaxaca–Blinder decomposition indicated that 26% of the 
mean wage gap could be explained by differences in personality traits. This can be 
compared to an explained 9–40% in previous Swedish wage gap studies (depending 
on the estimated model). We extended previous wage gap studies by adding per-
sonality traits to the models. Rooth and Ekberg’s (2003) model explained 26–34% 
(depending on the estimated model) of the immigrant-native wage gap. By add-
ing personality traits to their model, we were able to explain 42% of the difference. 
Similarly, when building upon Nordin and Rooth (2009), who explained 9–40%, we 
were able to explain 60% of the wage gap. When comparing with the corresponding 
figures from the study by Hanes and Norlin (2011), who explained 30–40%, we were 
able to increase the explained proportion to 40–50% in our model when controlling 
also for personality traits. Our findings clearly indicate that the addition of personal-
ity traits when examining returns to wages increases the explanatory power. Based 
on these findings, studies using traditional human capital factors (education and 
experience) may explain the wage gap only to a partial extent. However, previous 
studies were unable to decompose the wage gap per single personality trait, which is 
a novel contribution of the present study. We performed mediation analyses (using 
education as the mediator) to examine the potential pathway between personality 
traits and wages and found that all four traits had a significant and positive impact on 
educational attainment. However, we also suggest differential impacts across groups 
where the results show differences in the impact of emotional stability on educa-
tional attainment. Thus, the impact of personality traits on wages seems to be partly 
mediated by post-secondary education.
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Collischon (2020) suggested differences in returns from traits across the whole 
wage distribution based on British and German data. Unlike previous Swedish stud-
ies, we also examined potential heterogeneity across wage distributions, similar to 
the study by Collischon (2020) and Firpo et al. (2009) using wage decompositions. 
Our results indicate that the return from personality traits varies across the wage 
distribution and that the immigrant-native wage gap varies significantly across the 
wage distribution: The wage gap was larger at the lower end of the wage distribu-
tion and decreased at the upper level of the distribution. In the upper distribution 
level, we were able to explain as much as 70–80% of the wage gap. Overall, these 
results indicate that the “penalty” from personality traits for “non-EU-15” is more 
pronounced at the lower levels of the wage distribution.

Potential Underlying Mechanisms

We found that personality traits may impact the immigrant-native wage gap in Swe-
den and that the gap was partially mediated by educational attainment. Personality 
may also affect wages through other channels than education (see Almlund et  al., 
2011). Heckman et al. (2006) predicted wage outcomes through occupational sort-
ing. For example, individuals with certain personality traits may value the non-pecu-
niary benefits associated with certain occupations, such as having a certain status or 
secure employment. Other mechanisms include the type of compensation scheme 
preferred by individuals (Dur et al., 2010; Cobb-Clark & Tan (2011), absenteeism 
(Störmer & Fahr 2010), job turnover, unemployment, search behavior (Borghans 
et  al., 2008), and wage bargaining (Caliendo et  al., 2015). Mechanisms related to 
the employer may differ based on the type of occupation. For example, certain traits 
may be more highly rewarded, in those in managerial positions (Cobb-Clark & Tan 
2011). Another mechanism may be employers’ beliefs about workers’ unobserved 
characteristics, especially whether they believe that individuals with a certain eth-
nic background may differ in personality traits compared to the majority of work-
ers with otherwise identical observed characteristics (Ayaita, 2021), as well as labor 
market discrimination. For instance, employers may have a negative preference 
against specific groups and, therefore, avoid employing people with certain per-
ceived traits, i.e., taste-based discrimination (Becker 1957). Alternatively, because 
personality traits are rarely measured in job recruitment processes, employers might 
use their beliefs about average traits in different groups to assume an individual’s 
characteristics and productivity, i.e., statistical discrimination (Phelps 1972). It is, 
however, difficult to detect and determine whether certain ethnic minorities are 
truly discriminated against in the labor market. Some experimental studies using 
fictitious applications have found evidence of discrimination against ethnic minori-
ties in the Swedish labor market (Carlsson & Rooth 2007; Eriksson et  al., 2017; 
Åslund & Skans-Nordström, 2012). However, results from experimental studies do 
not determine whether employers’ behaviors reflect actual differences in personal-
ity traits or whether they are inaccurate (Ayaita, 2021; Bohren et al., 2019). One of 
the findings of this study is that we observed actual differences in personality traits 
and differences between groups in return for traits. Our findings suggest that similar 
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personality traits are rewarded differently in the labor market, which may reflect 
employers’ tendency to believe that ethnic minority workers usually differ in traits 
when some individual-level personality characteristics are unobserved.

Strengths and Limitations

This study has several strengths compared to previous immigrant-native wage gap 
studies. The key strength is that we used measures of single personality traits evaluated 
during Swedish military enlistment at the typical age of 18 years prior to post-sec-
ondary educational and labor market entry. The evaluated traits are intended to match 
conscripts with services within the Swedish Armed Forces but have been shown to 
also be valuable in predicting outcomes on the Swedish labor market (see Edin et al., 
2022; Grönqvist & Lindqvist, 2016; Fredriksson et al., 2018). Immigrant-native wage 
gap studies in Germany, such as the study by Laible and Brenzel (2022), used per-
sonality traits measured by self-reported questionnaires. Studies have also shown that 
the self-reports of skills are sensitive to survey conditions (Chen et al., 2020; Heck-
man et  al., 2018). In addition, survey data that simultaneously measure personality 
traits together with wages increases the risk of endogeneity. These key strengths have 
implications for the confidence in our results. However, a limitation of this study is the 
omitted variables. For example, we did not control for wage-determinant covariates on 
the demand side, such as firm size, type of industry, occupation, and region, including 
regional unemployment rate. Unfortunately, we had no access to data on these vari-
ables in our nationwide registers. Another limitation is related to a positive selection 
for men born abroad. The study population comprised naturalized male immigrants 
who came to Sweden in childhood/adolescence. Consequently, the comparisons are 
conducted within a selected subset of the immigrant population. However, if there is 
a positive selection to enlist, we should rather have underestimated the magnitude of 
our findings. In addition, a potential ethnic bias of the test (see Carneiro et al., 2005 
and Nordin and Rooth, 2009) might have existed, and it cannot be ruled out that cer-
tain cultural and behavioral components could be misperceived as certain personality 
traits during the SME. In that case, this could lead to potential systematic measure-
ment errors in the psychologists’ assessment of personality traits. Lindqvist and Vest-
man (2011) have provided a detailed overview of potential measurement errors in the 
assessment of conscripts during the SME and concluded that there is a high accuracy 
in the evaluation process by the Swedish Armed Forces.

Conclusions and Avenues for Future Research

We found relatively small differences in average personality traits between the immi-
grants from “non-EU-15” countries and native Swedes, and the variation within 
groups was larger than between groups. We also found that parts of the immigrant-
native wage gap could be explained by differences in personality traits and that the 
wage gap decreased after further adjustments. Our perhaps most important finding 
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suggests that the personality traits are differentially rewarded in terms of wages for 
immigrants from ”non-EU-15” compared to “Both Swe” and particularly for the 
traits of intensity and emotional stability. Considering the integration process, immi-
grants may encounter discrimination in the labor market, which may contribute to 
the unexplained part of the Oaxaca–Blinder decomposition. Future research should 
delve deeper into how personality traits, alongside other factors, such as occupa-
tional sorting, influence labor market outcomes and wages for individuals with 
immigrant backgrounds. Such research could also investigate potential prejudice 
related to personality traits among immigrants and explore labor market behaviors in 
both the employers and the employees, such as how similar traits may be perceived 
differently between groups and employers’ beliefs about unobserved features among 
immigrants. Moreover, incorporating firm-specific characteristics into future studies 
could offer additional insights into the dynamics of the wage gaps and their underly-
ing mechanisms.
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