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Abstract

The utilization and reward of the human capital of immigrants in the labor market of
the host country has been studied extensively. Using Swedish register data from
2001–2008, we extend the immigrant educational mismatch literature by analyzing
incidence, wage effects and state dependence in overeducation among natives and
immigrants. In line with previous research we find a higher incidence and a lower
return to overeducation among immigrants indicating that immigrants lose more
from being overeducated. We find a high degree of state dependence in overeducation
both among natives and immigrants, but considerably higher among immigrants.
JEL codes: J61, I21, J24, J31, F22
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1 Introduction
Sweden has been an immigration country since WW2. Up to the early 1970s mainly

labor migrants arrived, but since the 1980s the majority of entrants has been refugees

and tied movers. At the end of 2012, 1.5 million individuals born outside Sweden lived

in the country, corresponding to 15 percent of the population (Statistics Sweden 2012).

Although employment has traditionally been higher among labor migrants than among

refugees or tied movers, since the 1970s both groups have had employment rates

below that of natives. In 2009 the employment rate for foreign born men was about 68

percent compared to about 78 percent among native men. Among foreign born men

and women from countries outside Europe the employment rate was 57 percent

(Eriksson 2011). Differences in human capital characteristics such as education, work

experience and Swedish language proficiency but also discrimination are likely expla-

nations for this gap.

There is not only a problem of low employment rates among non-Western immi-

grants but also a problem of underutilization of their skills once employed. Previous

studies, both for Sweden and for other countries, find that the incidence of overeduca-

tion, i.e. the degree to which workers have an education that exceeds the one that is

required for the job, is larger among immigrants than among natives (Dahlstedt 2011;

Nielsen 2011; Wald and Fang 2008). It is often assumed that due to limited transfer-

ability of human capital an initial mismatch, or overeducation, among immigrants can

be expected. However, if there is a higher degree of persistence and state dependence

in overeducation among immigrants this would be a sign of a more severe problem. By
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state dependence we mean that overeducation in a previous period will have an inde-

pendent effect on current overeducation.

Why is there a problem with being overeducated? First of all this means that the

skills of workers are not fully used. But it is also a problem because the returns to edu-

cation for those overeducated are lower than the returns to the same level of education

for workers that are correctly matched. This is one of the most persistent findings

in the literature on overeducation; overeducated workers earn more than correctly

matched workers in the same types of jobs but earn less than correctly matched

workers with the same years of schooling see e.g. (Chiswick and Miller 2008; Chiswick

and Miller 2010a; Duncan and Hoffman 1981; Hartog 2000; Korpi and Tåhlin 2009).

Studies focusing on the wage effects of overeducation for immigrants tend to find that

the return to overeducation is lower for immigrants than for natives meaning that im-

migrants lose more from being overeducated than natives do (Nielsen 2011; Wald and

Fang 2008).1

In this paper we address the questions of the incidence and wage effects of overedu-

cation, thus bringing evidence on these issues in the Swedish case, and we also extend

the analysis to include estimations of state dependence. In particular, we study if state

dependence is a more severe problem for immigrants than for natives, which is a novel

question in the literature on overeducation of immigrants. If this is the case, this is an

indication that overeducation is not only a passing problem for immigrants but that it

may have scarring effects affecting the integration of immigrants also in the long run.

This is the major contribution of the paper. The use of rich Swedish register data gives

us the possibility of estimating panel models that control for unobserved heterogeneity.

Furthermore, the Swedish case is interesting from an international standpoint because

even though it has had a fairly long history of receiving immigrants, its high-wage, high-

labor cost economic regime may present barriers to immigrants to utilizing their skills.

We estimate models of state dependence in overeducation by regressing overeduca-

tion in period t on overeducation in period t-1. To handle the initial conditions

problem we estimate random effects dynamic probit models by including controls

for initial overeducation as has been suggested by Wooldridge (2005). To analyze these

questions we use Swedish register data on all employed workers covering the period 2001

to 2008.

The remainder of the paper is structured as follows. In section 2 the literature in the

area is reviewed, in section 3 the data, variables and methods are described, in section 4

the incidence of overeducation is discussed, in section 5 the returns to actual, required,

over- and undereducation are analyzed, and in section 6 state dependence in overeduca-

tion is analyzed. Section 7 summarizes our findings and we draw some conclusions.
2 Previous research
The literature on educational mismatch among immigrants is small but increasing,

linking the immigrant wage assimilation literature founded by Chiswick and Borjas to

the literature on overeducation (Duncan and Hoffman 1981; Hartog 2000; Verdugo and

Verdugo 1989). Many studies find that immigrants have higher rates of overeducation

than natives, though the size of the gap varies by immigrant ethnicity and the destin-

ation labor market. For instance, while the rates of immigrant overeducation tend to be
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higher than those for natives in many countries (see Battu and Sloane 2002 for Britain,

Fernández and Ortega 2008 for Spain, Lianos 2007 for Greece, Green et al. 2007 for

Australia, and Nielsen 2011 for Denmark), substantially higher rates of immigrant

undereducation compared to natives are found for the US and Canada (Chiswick and

Miller 2008, Chiswick and Miller 2010a).

In the search for reasons underlying the immigrant educational mismatch, one start-

ing point is to decompose the lower payoff to schooling for foreign born from non-

Western countries compared to natives. Chiswick and Miller (2008) present a new de-

composition technique that links overeducation to a less than perfect transferability of

immigrants’ human capital and undereducation to favorable selection in migration. Ap-

plying data from the 2000 U.S. Census, they find that natives and immigrants receive

about the same return to the level of required education in the occupation. The lower

payoff to schooling for immigrants is largely accounted for by the higher proportion of

undereducated immigrant men relative to native men and their relatively strong wage

performance. Thus, the evidence is consistent with the notion of self-selection of immi-

grants with superior ability or motivation to the US.

The same decomposition technique applied to Canadian data shows that the lower

return to schooling of immigrants is not as affected by undereducation as in the US,

since the effect is only twice as large as the effect of overeducation, whereas it is about

ten times as large in the US (Chiswick and Miller 2010b). Evidence from Australia

reveals, somewhat paradoxically, that over and undereducation are equally important

in accounting for the lower payoff to schooling for immigrants, indicating that the

Australian strict screening policy does not necessarily improve skill transfers across

countries (Chiswick and Miller 2010d).

Our paper makes two contributions to this literature. First, evidence on immigrant

educational mismatch is sparse in Sweden. Korpi and Tåhlin (2009) track education,

wages and wage growth in Sweden over the period 1974–2000 and find significant dif-

ferences in returns to education across matched categories even after that variation in

ability is taken into account. Furthermore, they find that wage growth among overedu-

cated workers does not exceed that of other groups. This means that overeducated

workers in Sweden are penalized early on in their careers by a lower rate of return to

schooling, and that this effect persists over time. They estimate both cross-sectional

and fixed effects models correcting for unobserved ability effects, but they do not per-

form separate analyses for natives and immigrants. A recent paper by Dahlstedt (2011)

on occupational match based on logistic match regressions run on the LISA database

from 2003 confirms that immigrants have lower rates of match and higher rates of

overeducation than the native population. He also shows that it is important to differ-

entiate between immigrants according to country of origin – immigrants from Iraq in

particular display low levels of match and a high level of overeducation.

Second, we extend the immigrant educational mismatch research area by estimating

the extent to which there exists state dependence in overeducation and if this appears

to be a more severe problem among non-Western immigrants than among natives.

According to the career mobility hypothesis (Sicherman and Galor 1990) overeducation is

a temporary phenomenon and should be seen as an investment in work experience that

could lead to better employment opportunities in the future. A higher incidence of over-

education among recently arrived immigrants is expected. Mavromaras and McGuinness
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(2012) analyze state dependence in overskilling in the Australian labor market. Overskill-

ing differs slightly from the concept of overeducation; overskilling is defined as a situation

when wage-earners report that their skills are not fully utilized in their job. They find evi-

dence of state dependence in particular among workers with higher education. Their

study is based on working age employees but does not distinguish between natives and

immigrants. A high degree of state dependence in overskilling contradicts the idea of

overskilling being a temporary phenomenon.

Piracha et al. (2012) analyze the correlation between educational mismatch in home

and host countries for immigrants arriving to Australia. They show that part of the

higher incidence of overeducation among immigrants can be explained by that they

have been overeducated already in their home country.

Dolton and Vignoles (2000) study persistence in overeducation and find that 38 percent

of U.K. graduates were overeducated in their first job and that 30 percent were still over-

educated six years later. Frenette (2004) investigates overqualification among Canadian

workers and finds that graduates who enter jobs for which they are overqualified shortly

after graduation often remain overqualified in the near future. Analyzing transitions from

overeducation using data for two consecutive years, Rubb (2003) finds that three out of

four overeducated workers in year t are still overeducated in year t + 1. Cuesta and Budría

(2012) use the German Socio-Economic Panel to analyze overeducation dynamics and

personality. Their results are in line with previous research suggesting that overeducation

mainly reflects unobserved differences in personal characteristics such as ability or motiv-

ation. Regarding state dependence in overeducation, their calculations suggest that almost

18 percent of the overeducation risk is due to individual state dependence.

Our overview of the existing research on persistence and state dependence in overed-

ucation indicates that there is evidence of a high degree of persistence. None of the

above mentioned studies have however focused on heterogeneous effects across differ-

ent groups of workers, such as natives and immigrants. This paper adds to the litera-

ture in analyzing whether state dependence is a more severe problem for non-Western

immigrants than for natives in Sweden.
3 Data and method
3.1 Definition of overeducation

To determine whether someone is overeducated the norm within the occupation has to

be determined. Each individual’s educational attainment is then compared to the norm

in that occupation. Individuals with higher educational attainment than the norm are

defined as overeducated, while individuals with lower educational attainment than the

norm are defined as undereducated. Individuals whose education is the same as the

norm in the occupation are defined as correctly matched, or as having the required

level of education.

There are different methods to determine the occupational norm. One is the so-

called realized matches approach with the norm defined as the number of years of

schooling within a one standard deviation range around the mean; individuals are

defined as being undereducated, overeducated or having the required education in rela-

tion to this norm (Verdugo and Verdugo, 1989). A second method is to use the most

frequently occurring number of years of schooling, i.e. the modal value, within
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occupations to define the norm instead of the mean. These two approaches are used

in the current study.

A third method is to define the norm by using job analysis. Professional job analysts

determine the educational requirements for a job and the individual’s educational

attainment is compared to this. A fourth method is worker self-assessment where

workers are asked in surveys about the educational requirements of their job.

All methods have their weaknesses and strengths (see Hartog 2000 for a discussion)

but in many cases the choice of method is driven by data availability. In our case, we

do not have access to survey data so we cannot use self-assessed educational require-

ments for an individual’s job as a way of measuring overeducation. On the other hand

we have detailed register data on all employees and workers have been divided into

more than 110 distinct occupations. Results from ORU earnings equations have been

found to be robust to whether the reference level of education is measured according

to realized matches or worker self-assessment (Chiswick and Miller 2010c).
3.2 Data and sample restrictions

We use Swedish register data for the period 2001–2008. The data are collected primarily

for administrative purposes and maintained by Statistics Sweden. It includes all individuals

16–64 years who were registered residing in Sweden by the end of December each year. In

the main analysis, regressions are estimated separately by gender and separately for natives

(those born in Sweden independently of where their parents are born), Western immigrants

(those born in a Nordic country, within EU15 and in North America), and non-Western

immigrants (those born elsewhere). The population used in our analysis is restricted to

those aged 25–57, who were employed in November each year and for whom we have in-

formation on both occupation and education. The year 2001 has been chosen as the start-

ing year since this is the first year for which information on occupations exists in the

registers. Occupations are classified using the SSYK-code in the Swedish registers. We de-

fine occupations at the three-digit level which leaves us with 113 occupations. Occupations

with fewer than 100 workers are excluded and so are military personnel. Following previous

literature we also exclude the self-employed.

When defining the norm we include workers who are between 25 and 57 years of

age, who have not been enrolled in education during the year and who have been in

Sweden for three years or more. The most recently arrived immigrants are excluded

when we calculate the norm but are included in the analysis of overeducation.

In section 5 we analyze the wage-effects of over, under and required education.

Information on wages exists in the Swedish registers for all employees in the public

sector and for a sample of about 45 percent of those employed in the private sector.

The probability of being overeducated is analyzed using the whole sample while the

ORU-regressions used for analyzing wage effects of overeducation are based on the

sample of employees for whom information on monthly wages exists. The analysis of state

dependence in overeducation is based on a balanced panel for the period 2001–2008.

Information on both occupation and education has to be present for an individual to

be included in the sample. Information on education is missing for more immigrants

than natives, especially newly arrived immigrants. Information is missing on education

for less than 0.1 percent of natives but for around 3 percent of non-Western immigrants.
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Information on education is collected in different ways for different segments of

the population. For those being educated in Sweden, either natives or foreign-born,

information stems from reports continuously received by Statistics Sweden from

the educational institutions. This information is generally of high quality. For those

with education dating back to before 1990, the 1990 census (the latest census in Sweden)

has been used.2

One challenge is that the quality of the education variable may be more variable for

the foreign-born who have immigrated after completing their education in their home

country or in another country than Sweden. Those registered as new immigrants in

Sweden are asked by Statistics Sweden to fill out a questionnaire with questions regard-

ing their education, but many who receive the questionnaire do not answer it, which

means that information is lacking for many newly arrived immigrants. However, the in-

formation received through the questionnaire is gradually complemented by other data

sources; from the Public Employment Service for those who have been searching for

work through an employment office, from the National Health Board for those who

apply for a permit to work as medical doctors, dentists, nurses etc. Still, individuals for

whom we have complete information on education may differ from those where infor-

mation on education is lacking, meaning a potential selection problem. In part this

selection problem is mitigated by omitting the most recently arrived immigrants when

constructing the educational norms.

Note that measurement errors in education exist also for those who have grown

up in Sweden and been educated in Sweden if they also have studied abroad. They

are not covered by the questionnaire sent out by Statistics Sweden. For example, a

person with a BA from a university in Sweden and a PhD from a university in the

US will have a BA recorded as their highest degree according to the statistics, as

the Swedish degree is the only recorded one. There could be a difference, however,

between the foreign-born growing up in Sweden and native Swedes regarding how

often they study abroad and receive their highest degree from a country other than

Sweden.

A final issue with comparing an education from Sweden with those received in other

countries is that the quality could differ. The quality of the education could be higher

or lower if achieved in another country even if it is labeled as the same. Even if educa-

tions are at the same level, education acquired in Sweden may be preferred by the em-

ployers. It may also be such that some educations acquired in another country are not

possible to use in Sweden directly but have to be validated by an authority. It can be

complicated and take time, especially for those coming from countries outside EU/

EEA. It may also be the case that immigrants when arriving in Sweden have qualifica-

tions in occupations with an excess supply in the Swedish labor market. Finally, for

some occupations it may be necessary to have good knowledge of the Swedish lan-

guage, making it impossible to get a job before this requirement is fulfilled. We will

address these issues via the empirical specification.
3.3 Econometric analysis

In the empirical part of the paper, we first present the incidence of overeducation

among natives and immigrants in Sweden. Second, we analyze wage-effects of over,



Joona et al. IZA Journal of Migration 2014, 3:9 Page 7 of 23
http://www.izajom.com/content/3/1/9
under and required education by estimating the ORU-model first developed by Duncan

and Hoffman (1981).

lnwit ¼ β0 þ β1UEit þ β2REit þ β3OEit þ δXit þ uit ð1Þ

Undereducation is measured as years of deficit education in relation to the “norm” in
the occupation which we either derive using the mean plus/minus one standard devi-

ation or the modal years of schooling. Overeducation is in turn measured as the num-

ber of excess years of schooling an individual has. Years of undereducation is set to

zero for all except for those who are defined as undereducated and years of overeduca-

tion is set to zero for all except for those who are overeducated. Required education

corresponds to the number of years that is the norm within the occupation.

There are several problems related to the ORU specification of the wage equation, in

particular problems with omitted variables and measurement error. In the literature on

the return to acquired education the endogeneity problem has since long been acknowl-

edged and specifications trying to correct for this is almost always estimated, primarily

using instrumental variable analysis. In the ORU specification, the problem arises if sort-

ing into years of under, over or required education is correlated with the error term, i.e.

correlated with some unobservable variable that also is correlated with wages. If this is

not taken into account in the empirical specification, we cannot claim to have estimated a

causal effect of overeducation on wages. Although the focus of this paper is not primarily

on estimating a causal wage effect, we estimate wage regressions controlling for individual

fixed effects. This will not, however, correct for the fact that some unobservables change

over time; the individual fixed effects will only take care of the problem with time invari-

ant unobservables that are correlated both with wages and years of overeducation.

A second problem in the ORU-specification is measurement error. We have already

discussed the problems surrounding the educational variable in the Swedish registers

which is used to determine both an individual’s acquired number of years of schooling

and number of years of schooling that is required for a job. Leuven and Oosterbeek

(2011) points out that the measurement error in the key variables in the ORU analysis

is likely to contain an even larger measurement error since both over and undereduca-

tion are defined as the difference between acquired and required years of schooling and

that this leads to the measurement error becoming more severe. We have also dis-

cussed the possibility that measurement error is even more severe for immigrants than

for natives, in particular if their education was received in the country of origin.

In spite of these problems, many researchers have estimated the ORU-model and the

results are remarkably consistent both over time and space (see Hartog 2000): (1) The

returns to actual years of schooling are lower than the returns to required years of schooling;

(2) The returns to overeducation are positive, but smaller than the returns to required educa-

tion, i.e. β3 > 0 but β3 < β2. This means that overeducated workers earn more than correctly

matched workers in the same types of jobs but less than correctly matched workers with the

same years of schooling; (3) The returns to under-education are negative, but the estimate is

smaller than the estimate for the returns to required education, i.e. β1 < 0 but | β1| < β2.

One concern that has been raised in previous studies is if unobserved heterogeneity

can influence the results (e.g. Chevalier 2003; Bauer 2002; Korpi and Tåhlin 2009;

Nielsen 2011). Bauer (2002) argues that controlling for unobserved heterogeneity might

be important if individuals with lower ability need more education to acquire a job for
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which they are formally overeducated. He further argues that if there is a negative cor-

relation between the probability of being overeducated and ability, then one would ex-

pect that we underestimate the returns to overeducation and overestimate the returns

to undereducation when not controlling for unobserved heterogeneity.

In the case of immigrants, it can also be argued that some employers might require a

stronger signal, i.e. more formal education for the same job from an immigrant appli-

cant than from a native one. In the hiring process, a high level of education is an indi-

cation of high ability and conscientiousness, but this may be offset by a general

skepticism towards people with a foreign background. Thus, it is not a priori clear how

the results are expected to change by controlling for unobserved heterogeneity, in par-

ticular for immigrants, given that many studies point to a tendency of immigrants being

discriminated against in the hiring process in the Swedish labor market (Carlsson and

Rooth 2007; Bursell 2007; Arai et al. 2010).

Leuven and Oosterbeek (2011) are critical of the attempts that have been made to

control for unobserved heterogeneity, both using fixed-effect models and instrumental

variables. As a result, they argue that it is very difficult to get a credible estimate of the

causal wage-effect of being over or undereducated.

The discussion above has mostly been about selection into over- and undereducation

and how it may be correlated with ability, given employment. Another type of selection

stems from the fact that we observe the occupation only for those who are employed.

In Sweden, one of the main issues in the debate about integration of immigrants is that

employment rates are substantially lower. A general tendency on the Swedish labor

market is that employment increases with educational attainment (Eriksson 2011).

Among highly educated individuals education (and thereby overeducation) may be

positively correlated with the probability of being employed.

In our sample, almost 90 percent of native men were employed in November 2008.

Among native women, employment is slightly lower except for those with higher

education of three years or more and those with post-graduate education where em-

ployment rates for women and men are about the same. Employment is about 25

percentage point higher among native men and women compared to immigrants. A

number of factors affect the immigrants’ probability of getting a job given their educa-

tion; where they live (Zenou et al. 2010), which type of job that they apply for (Carlsson

and Rooth 2007)3, and the period of arrival to Sweden (Åslund and Rooth 2007).

3.4 Estimating state dependence in overeducation

In the introduction it was argued that state dependence in overeducation might be a

more severe problem than the incidence of overeducation. If it exists and is higher

among immigrants than natives, this indicates that a high incidence of overeducation

among newly arrived immigrants is not only an initial problem but can have long-

lasting negative effects on their labor market integration. Therefore, it is important to

estimate the effect of earlier overeducation on future overeducation.

Following Mavromaras and McGuinness (2012), the model to be estimated is

OEit ¼ X
0
itβþ γOEit−1 þ εi þ uit ð2Þ

where εi is the unobserved heterogeneity which together with uit, which is assumed to

be iid, are components of the error term. The dependent variable is a dummy variable
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taking the value one if the individual is overeducated in period t and zero if not. Since

the left-hand side variable is a dummy variable we would like to estimate a probit

model and since we use panel data we could choose between a fixed and a random

effect model. However, since we are not only interested in the effect of time-varying

covariates on the outcome but the variable of interest is in fact a lagged dependent vari-

able a random effects model is the one we should estimate. But estimating a simple

random effect probit model would lead to biased estimates of the effect of previous

overeducation on present overeducation. To be able to establish if there is a direct

effect of lagged overeducation on present overeducation net of all factors that affect the

probability of being overeducated in the first place, we need to address two problems.

The first is the so called initial conditions problem and occurs since the lagged

dependent variable is likely to be correlated with the individual effect, εi. Unobservables

that are correlated with the outcome will in almost all cases be correlated with the

lagged dependent variable. Three different methods have been suggested to correct for

this developed by Heckman (1981), Orme (2001) and Wooldridge (2005). A compari-

son of these three estimators has shown that none of them outperforms the other two,

and all three estimators display in most cases satisfactory results. However, the Heck-

man estimator for which Stewart (2006) has developed a STATA code, is more time

consuming than the other two (Arulampalam and Stewart 2009). We have therefore

chosen to follow Wooldridge (2005), where the relationship between the individual ef-

fect and the lagged dependent variable is modeled conditional on the initial value of

overeducation and exogenous explanatory variables.

The second problem arises because of the assumption of independence between the

covariates and the error term. This is resolved by applying the Mundlak correction

which in practice means that we include individual means of each of the time vary-

ing variables that are assumed to be correlated with the unobserved heterogeneity

(Mundlak 1978). In our case individual means over age, number of children, years

of schooling, and years in Sweden (for immigrants) are included. The model to be

estimated then becomes:

OEit ¼ X
0
itβþ γOEit−1 þ δOEit¼0 þ X

0
i

――
αþ εi þ uit ð3Þ

There are basically two ways in which the incidence of overeducation can change:
(i) if the individual’s years of schooling change or (ii) if the norm within the occupation

changes. The norm within the individuals occupation can in turn change for two rea-

sons: (i) if the individual stays in the same occupation and the norm within that occu-

pation changes and (ii) if the individual him or herself change occupation. The primary

source for changes in overeducation is likely to be job changes. However, changing job

is no guarantee for improving the match. Even if one changes job one could end up in

another job that one is overeducated for. This makes us wanting to investigate the

effect of a job change between period t-1 and period t on overeducation in period t.

The full model to be estimated then becomes

OEit ¼ X
0
itβþ γOEit−1 þ δOEit¼0 þ ρΔjobit þ X

0
i

――
αþ εi þ uit ð4Þ

Where Δjobit is defined as jobit-jobit. This is a dummy variable that takes the value
one if the worker has changed job and zero otherwise.
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4 The incidence of educational mismatch in Sweden
In Table 1 we present the incidence of under and overeducation by gender and birth

region for the entire Swedish population. We present the shares calculated using the

realized matches method both using the mode and a one standard deviation range

around the mean as the norm.

First, we find that the incidence of overeducation differs depending on the method

used for defining the occupational norm. Using the modal value as the norm has also

in previous studies produced estimates of overeducation that are higher compared to

the other methods, while the mean method and job analysis give similar results (see for

example Bauer 2002 and Nielsen 2011). However, all methods show that the incidence

of overeducation is higher among immigrants than among natives. Using the mode

method, the incidence of overeducation among males is about 33 percent among na-

tives and between 42 and 50 percent among non-Western immigrants, depending on

birth region. Overeducation levels are slightly lower for female natives and immigrants.

These numbers are in line with what has been found for Denmark (Nielsen 2011), the

US (Chiswick and Miller 2008) and Germany (Bauer 2002). Dahlstedt (2011) reports a

similar incidence of overeducation using job analysis and Swedish register data for

2003.

Looking at the incidence of undereducation, we find a slightly different pattern. Im-

migrants from the Nordic countries experience the highest degree of undereducation

while immigrants from North America have the lowest incidence of undereducation.

The difference in the incidence between natives and non-Western immigrants is not
Table 1 Incidence of over and undereducation (%) by birth region and gender among
those aged 25–57 years in 2008

Region Mean Mode

Men Correctly
matched

Over-
educated

Under-
educated

Correctly
matched

Over-
educated

Under-
educated

Sweden 71.9 11.9 16.3 36.0 33.2 30.8

Other Nordic
countries

64.5 11.2 24.3 36.5 25.3 38.2

EU15 56.7 26.6 16.7 23.9 43.7 32.4

Rest of Europe 65.9 20.4 13.7 22.7 47.7 29.6

Africa 55.1 26.2 18.6 18.3 48.6 33.1

North America 54.9 32.6 12.5 22.0 50.0 28.1

South America 62.9 20.2 16.9 24.9 44.3 30.8

Asia 53.6 23.9 22.5 20.9 42.2 36.9

Women

Sweden 76.4 12.4 11.2 39.3 31.1 29.6

Other Nordic
countries

70.6 12.8 16.6 35.1 27.7 37.2

EU15 62.1 23.6 14.3 29.9 40.5 29.5

Rest of Europe 62.4 23.6 14.0 25.4 48.6 26.1

Africa 60.1 17.9 22.0 23.1 39.9 37.0

North America 59.2 30.3 10.6 27.9 48.1 24.0

South America 64.3 21.6 14.1 27.5 44.5 27.9

Asia 55.8 22.2 22.0 24.4 41.3 34.3

Note: Overeducation among immigrants from Oceania and Soviet Union is not shown due to small sample sizes.
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that large which is different from the incidence of overeducation, which we found to be

much larger among non-Western immigrants.

To see how different variables jointly affect the probability of being overeducated as

well as the probability of being undereducated compared to being correctly matched,

we estimate a multinomial regression for 2001–2008. In Table 2 the dependent variable
Table 2 Probability of being over- and undereducated estimated with a multinomial
logit model, relative risk ratios

Men Women

Base outcome: correctly matched Over-educated Under-educated Over-educated Under-educated

Sweden Ref. Ref. Ref. Ref.

Other Nordic countries 2.273*** 2.819*** 2.342*** 2.509***

(0.021) (0.029) (0.019) (0.024)

EU15 2.409*** 3.469*** 2.288*** 3.595***

(0.024) (0.039) (0.025) (0.046)

Rest of Europe 3.837*** 1.765*** 3.785*** 1.825***

(0.026) (0.014) (0.024) (0.014)

Africa 4.597*** 1.859*** 3.528*** 2.232***

(0.050) (0.023) (0.043) (0.029)

North America 3.086*** 3.537*** 2.761*** 3.359***

(0.052) (0.071) (0.047) (0.070)

South America 3.459*** 1.716*** 3.355*** 1.999***

(0.039) (0.022) (0.036) (0.024)

Asia 3.454*** 2.324*** 3.493*** 2.602***

(0.025) (0.019) (0.025) (0.021)

Oceania 3.262*** 4.862*** 2.497*** 4.000***

(0.135) (0.231) (0.125) (0.230)

Soviet union 2.189*** 3.964*** 3.149*** 2.409***

(0.098) (0.229) (0.086) (0.092)

Years since migration/10a 0.758*** 0.702*** 0.777*** 0.759***

(0.002) (0.002) (0.002) (0.002)

Age 0.641*** 0.866*** 0.785*** 0.972***

(0.001) (0.001) (0.001) (0.001)

Age squared/100 1.649*** 1.197*** 1.277*** 1.062***

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

Number of children 0.982*** 0.982*** 1.000 0.930***

(0.001) (0.001) (0.001) (0.001)

Married 0.974*** 1.262*** 0.895*** 1.035***

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

Years of schooling 1.533*** 0.480*** 1.357*** 0.536***

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

Firm size/1000 0.954*** 1.048*** 0.958*** 1.069***

(0.001) (0.001) (0.001) (0.001)

N 9,921,204 9,921,204 10,058,041 10,058,041

Note: aYear since migration is set to zero for all workers born in Sweden.
The models also include controls for sector (five categories), industry (11 categories), county (21) and year dummies.
Robust standard errors in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1.
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is labor market match defined using the mode method.4 Regressions are estimated sep-

arately for men and women and relative risk ratios are presented. Most variables affect

overeducation among men and women in a similar way. All groups of immigrants are

more likely than natives to be overeducated, however, the relative risk is higher for im-

migrants from regions where Sweden traditionally has received refugee migrants and

tied movers, for example Africa, South America and Asia. The results also indicate that

immigrants are more likely than natives to be undereducated compared to being cor-

rectly matched. The risk of being mismatched, i.e. both under- and overeducated

decreases with years since migration for immigrants. A more stable family situation, as

indicated by being married and larger family responsibilities measured by the number

of children, is associated with a lower probability of being overeducated for men. Over-

education decreases with age in a non-linear way. Years of schooling is strongly and

positively correlated with the risk of being overeducated, which is not surprising since

overeducation does not exist among those with lower education. On the other hand,

years of schooling reduces the risk of being undereducated. Firm size, here measured

as the number of employees in 1000’s, decreases the risk of being overeducated while it

increases the risk of being undereducated.

In Table 3 educational attainment and the ORU-variables are described in more

detail. Native women have most schooling in terms of years (12.9), and are the group

with the second largest share with a long university education (30.0 percent). Only

Western immigrant women have a larger share (31.1 percent). Native women have jobs

with the highest required education and the lowest number of years of overeducation.

Non-Western immigrant men have the highest number of years of overeducation while

Western immigrant men have the highest number of years of under-education, at least

when using the mode method of measuring years of under- and overeducation.
5 The returns to educational mismatch
With the descriptive evidence as a background, in this section we analyze the returns

to over- and undereducation for natives and immigrants separately. Overall, the pattern

for men and women are very similar.

In the first three columns in Tables 4 and 5 the results for the returns to actual

schooling is presented separately for natives, Western immigrants and non-Western

immigrants. In line with previous research we find that the returns to actual schooling

are lower for non-Western immigrants than for natives and lower for women than for

men. The returns to schooling for Western immigrants are between that of natives and

non-Western immigrants.

The estimates of the returns to actual schooling may be affected by the degree of

mismatches in the labor market as well as by the returns to over- and undereducation.

For the US, Chiswick and Miller (2008) find that the payoff to schooling is lower for

immigrants than for natives and a decomposition reveals that this is primarily a result

of lower payoff to schooling among low-educated workers (upper secondary education

for two years and below). The returns to over, under and required education in Sweden

have previously been analyzed by Böhlmark (2003) and Korpi and Tåhlin (2009), but

they do not compare natives and immigrants. A recent paper by Katz and Österberg

(2013) analyze over and undereducation among childhood immigrants in Sweden. Their



Table 4 Returns to actual, required, over and undereducation, pooled OLS regressions, men

Actual schooling, men Under-, required and overeducation, men

Natives Western
immigrants

Non-Western
Immigrants

Natives Western
immigrants

Non-Western
Immigrants

Schooling 0.063** 0.059** 0.043**

(0.000) (0.000) (0.000)

UE_mode −0.033** −0.036** −0.030**

(0.000) (0.000) (0.000)

RE_mode 0.078** 0.080** 0.075**

(0.000) (0.000) (0.000)

OE_mode 0.060** 0.047** 0.017**

(0.000) (0.001) (0.000)

R-squared 0.433 0.427 0.410 0.464 0.468 0.503

Number of
observations

5,413,151 239,869 420,554 5,413,151 239,869 420,554

Note: The models also include controls for age, age squared, marital status, having young children, years since migration
(for immigrants), sector (five categories), municipality, birth region for immigrants (six categories) and year dummies.
Standard errors in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1.

Table 3 Sample means for natives and immigrants in 2008

Men Women

Natives Western
immigrants

Non-Western
immigrants

Natives Western
immigrants

Non-Western
immigrants

Years of schooling (std.dev) 12.3 12.5 12.2 12.9 12.8 12.4

(2.3) (3.0) (2.8) (2.2) (2.7) (2.9)

Level of education

Primary school less than
9 years

0.8 4.0 7.1 0.3 2.6 9.1

Primary school 9 (10) years 10.9 12.0 9.4 6.1 8.2 7.2

Upper secondary 2 years
or less

30.2 28.6 24.5 25.1 26.7 21.4

Upper secondary more
than 2 years

22.0 13.6 21.6 21.4 14.5 20.0

Higher education less
than 3 years

15.0 13.0 14.3 16.2 14.2 13.2

Higher education
3 years or more

19.8 24.3 20.8 30.0 31.1 27.5

Post graduate education 1.4 4.4 2.2 0.8 2.6 1.5

Years of (using the
mean +/− 1 st.dev):

Undereducation 0.14 0.23 0.24 0.10 0.17 0.26

Required education 12.46 12.62 12.02 12.79 12.83 12.16

Overeducation 0.13 0.25 0.38 0.13 0.21 0.35

Years of (using the mode):

Undereducation 0.69 0.85 0.76 0.55 0.70 0.69

Required education 12.41 12.59 11.56 12.82 12.82 11.96

Overeducation 0.62 0.80 1.08 0.59 0.72 1.08

Number of observations 1,265,344 54,591 125,621 1,165,324 59,470 133,242
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Table 5 Returns to actual, required, over and undereducation, pooled OLS regressions,
women

Actual schooling, women Under-, required and overeducation,
women

Natives Western
immigrants

Non-Western
Immigrants

Natives Western
immigrants

Non-Western
Immigrants

Schooling 0.055** 0.054** 0.038**

(0.000) (0.000) (0.000)

UE_mode −0.031** −0.032** −0.027**

(0.000) (0.000) (0.000)

RE_mode 0.064** 0.070** 0.066**

(0.000) (0.000) (0.000)

OE_mode 0.047** 0.040** 0.013**

(0.000) (0.000) (0.000)

R-squared 0.436 0.413 0.405 0.462 0.458 0.506

Number of
observations

6,929,785 347,853 543,752 6,929,785 347,853 543,752

Note: The models also include controls for age, age squared, marital status, having young children, years since migration
(for immigrants), sector (five categories), municipality, birth region for immigrants (six categories) and year dummies.
Standard errors in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1.
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paper is however mostly descriptive and do not estimate the ORU-model or analyze state

dependence in overeducation.

The returns to required schooling can be interpreted as the return to schooling for

correctly matched workers. When required schooling is entered linearly into the regres-

sion there is in practice no difference between natives and immigrants. This means that

given that workers are correctly matched, the return to education is about the same. This

result is consistent with findings presented in (Chiswick and Miller 2008).

The returns to undereducation are about the same for natives and both groups of im-

migrants; for each year of undereducation, wages drop by 3 to 4 percent. There is how-

ever a large difference in the returns to overeducation. They are substantially smaller

for non-Western immigrants than for natives; for each year of overeducation wages

increases by 6.0 percent for natives but only by 1.7 percent for immigrants. Similar

results have been found for Denmark (Nielsen 2011) and Canada (Wald and Fang

2008). As for Western immigrants, the estimated returns to overeducation are again

between that of native and non-Western immigrants; for each year of overeducation

wages increases by 4.7 percent.

One of the regularities is that the estimate for required education is larger than the

estimate for overeducation but both are positive. This means that overeducated workers

earn more than correctly matched workers in the same kind of jobs but less than cor-

rectly matched workers with the same education. However, our estimations reveal that

the difference in the estimates is much larger for immigrants than for natives. Overedu-

cated immigrants earn only slightly more than correctly matched workers in the same

kind of jobs but much less than correctly matched workers with the same education.

Large wage differences between the jobs that correctly matched and mismatched immi-

grants with the same education have, and compressed wage distributions and no indi-

vidual wage bargaining within occupations could be the explanation.

To control for unobserved heterogeneity we estimate panel data models with individ-

ual fixed effects (see Table 6 for men and Table 7 for women). Although this is an



Table 6 Returns to actual, required, over and undereducation, panel data models with
individual fixed effects, men

Actual schooling, men Under-, required and overeducation, men

Natives Western
immigrants

Non-Western
Immigrants

Natives Western
immigrants

Non-Western
Immigrants

Schooling 0.025** 0.019** 0.020**

(0.000) (0.001) (0.001)

UE_mode −0.024** −0.022** −0.022**

(0.000) (0.001) (0.001)

RE_mode 0.028** 0.023** 0.024**

(0.000) (0.001) (0.001)

OE_mode 0.025** 0.015** 0.015**

(0.000) (0.001) (0.001)

R-squared 0.333 0.347 0.345 0.334 0.348 0.348

Number of
observations

5,413,151 429,587 422,451 5,413,151 429,587 422,451

Note: The models also include controls for age, age squared, marital status, having young children, years since migration
(for immigrants), sector (five categories), municipality, birth region for immigrants (six categories) and year dummies.
Standard errors in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1.
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improvement over the previous model it only addresses the problem with unobserv-

ables that are constant over time. Identification in this model will come from job

changes rather than from changes in years of schooling. Leuven and Oosterbeek (2011)

argues that many other changes might happen related to the job change and that these

might be unobserved and affect wages.

Our results from the pooled cross sectional model and the fixed effects models are

very similar: the returns to actual schooling are lower among immigrants, the returns

to undereducation and required education are about the same while the returns to

overeducation are substantially lower for immigrants.
Table 7 Returns to actual, required, over and undereducation, panel data models with
individual fixed effects, women

Actual schooling, women Under-, required and overeducation,
women

Natives Western
immigrants

Non-Western
Immigrants

Natives Western
immigrants

Non-Western
Immigrants

Schooling 0.017** 0.017** 0.014**

(0.000) (0.001) (0.001)

UE_mode −0.018** −0.018** −0.017**

(0.000) (0.001) (0.001)

RE_mode 0.020** 0.019** 0.018**

(0.000) (0.001) (0.001)

OE_mode 0.015** 0.016** 0.007**

(0.000) (0.001) (0.001)

R-squared 0.401 0.380 0.387 0.402 0.380 0.391

Number of
observations

6,929,785 355,518 545,849 6,929,785 355,518 545,849

Note: The models also include controls for age, age squared, marital status, having young children, years since migration
(for immigrants), sector (five categories), municipality, birth region for immigrants (six categories) and year dummies.
Standard errors in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1.
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Bauer (2002) argues that if there is a negative correlation between ability and overed-

ucation, i.e. workers with lower ability would be more likely of being overeducated; we

would therefore expect that the estimates in the pooled OLS model underestimate the

returns to overeducation. This is not consistent with our findings since the estimates of

the returns to overeducation, both for natives and immigrants, is lower in the specifica-

tion where we control for unobserved heterogeneity. It is however interesting to note

that the estimate for immigrants is much less affected by the inclusion of individual

fixed effects than the corresponding estimate for natives.

A conclusion to be drawn from these results is that immigrants lose more from being

overeducated in terms of lower wages. This is in contrast to the results for the US

where immigrants gain more from being undereducated compared to natives Chiswick

and Miller (2008).

It is worth stressing that the return to undereducation is about the same for natives

and both groups of immigrants. That is, immigrants do not lose from being underedu-

cated any more than natives. This is the reason for our focus on the persistence and

state dependence in overeducation in the following section.

To summarize, we find that non-Western immigrants face a higher risk of being

overeducated once they enter the labor market and lose more from being incorrectly

matched. The outcomes for Western immigrants are not as bad, but still worse than

that of natives. But is this a short run or long run phenomenon? We turn to this ques-

tion in the next section.
6 State dependence in overeducation
Mavromaras et al. (2012) make a distinction between simple persistence and state de-

pendence where the former can be interpreted as the duration of time an individual

stays overeducated while the latter refers to the fact that previous overeducation has a

direct causal effect on future overeducation. That is, state dependence is present if we

find an effect of lagged overeducation on future overeducation once we have controlled

for background factors that caused overeducation in the first place.

In this section we first describe (simple) persistence in overeducation by presenting

the share that is still overeducated in 2002–2008 among those who were overeducated

in 2001 in a balanced panel over the years 2001–2008 that will be used in the estima-

tion of state dependence. See Table 8. The modal method has been used to define the

educational norm.5 For native men, 67 percent are still overeducated in 2008, i.e. seven

years after observed overeducation. For all groups of male non-Western immigrants,

the persistence is even stronger. Around 80 percent of those overeducated in 2001 are

still overeducated in 2008. For Western immigrants, between 71 and 75 percent are still

overeducated in 2008. For all groups of women, outflow from overeducation is higher

compared to their male counterparts, but also for women we find that the persistence

in overeducation is higher among non-Western immigrants.

Since job changes, or lack thereof, are likely to be important elements of the persist-

ence in overeducation we take a closer look at the extent to which workers change jobs.

Looking at job changes between consecutive years 13.9 percent of native women com-

pared to 14.8 percent among immigrant women change workplace from one year to

the next. For men the corresponding figures are 13.7 percent (natives) and 13.9 percent



Table 8 Persistence in overeducation

Region 2002 2003 2004 2005 2006 2007 2008

Men

Sweden 92.1 83.1 78.9 77.0 73.5 72.7 67.0

Other Nordic countries 93.5 85.7 81.7 80.0 77.4 76.8 70.9

EU15 93.9 86.9 80.8 79.5 77.1 76.2 71.6

Rest of Europe 96.5 93.1 91.3 90.4 88.3 87.6 84.2

Africa 95.3 91.4 89.2 87.3 85.8 83.9 81.9

North America 94.7 89.7 85.0 83.4 80.7 79.8 75.8

South America 94.2 89.4 86.9 85.7 83.6 82.5 80.0

Asia 95.5 90.0 86.4 85.4 83.1 82.7 79.2

Women

Sweden 90.3 71.7 69.1 64.9 61.1 60.3 50.5

Other Nordic countries 91.6 73.2 70.5 67.2 64.8 63.8 54.5

EU15 91.6 76.6 73.8 71.3 67.9 66.6 60.8

Rest of Europe 94.6 86.6 84.7 82.5 78.7 78.1 73.8

Africa 94.6 86.8 84.8 83.1 80.3 79.1 75.7

North America 90.3 79.1 77.3 74.4 72.7 72.9 67.5

South America 95.1 84.9 83.2 81.8 78.5 77.8 72.8

Asia 94.3 82.4 80.3 78.4 75.5 75.2 69.1

The percentage among those who were overeducated in 2001 that was also overeducated in subsequent years.
(Mode method to decide the norm within occupations – balanced panel 2001–2008).
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(non-Western immigrants). Job changes occur to a similar degree for Western immi-

grants. Estimating the probability of changing workplace in a regression framework and

controlling for years of schooling, age, being married, having young children, sector,

and municipality, we find that non-Western immigrants are less likely to change work-

place between two consecutive years.6

The question of how important job changes are for explaining state dependence is

analyzed below but as a descriptive exercise we have looked at persistence in overedu-

cation among job switchers only. A bit surprisingly, we see that persistence in overed-

ucation is also high among those switching jobs. Among native men that were

overeducated in 2001 and had switched job in 2008, 63 percent were still overedu-

cated. Among non-Western immigrants this share is around 75 percent. This shows

that changing job is no guarantee for improved matching on the labor market.

Next we turn to the results from the dynamic random effects probit models. For

comparison we present the results from a random effects probit model without correct-

ing for the initial conditions problem and without the Mundlak correction in the upper

panel of Table 9 for men and in the corresponding panel in Table 10 for women. The

results from the random effects probit model with both corrections for the initial con-

ditions problem by inclusion of overeducation in period t = 0, in our case year 2001,

and the individual means over age, number of children, years of schooling, and years

since migration for immigrants are presented in lower panels of Tables 9 and 10.

In all models and for both natives and immigrants we find indications of a very high

degree of state dependence in overeducation. In the model with controls for initial

overeducation the estimates are about 2.1 for natives, 2.2 for Western immigrants and

around 2.4 for non-Western immigrants. Using a similar method and Australian survey



Table 9 State dependence in overeducation, men

Random effects probit, 2002 − 2008

Natives Western immigrants Non-Western immigrants

III I II III I II III

Overeducation t-1 3.193*** 3.381*** 3.381*** 3.377*** 3.596*** 3.595*** 3.619***

(0.004) (0.012) (0.012) (0.021) (0.010) (0.010) (0.018)

Job change 0.091*** 0.033** 0.032** 0.108*** −0.088*** −0.089*** 0.002

(0.004) (0.016) (0.016) (0.023) (0.013) (0.013) (0.019)

Region of birth - - Yes Yes - Yes Yes

Occupation Yes - - Yes - - Yes

Number of observations 4,800,915 194,683 292,424

Number of individuals 708,673 28,759 43,664

lnsig2u −0.303*** −13.737*** −13.739*** −0.351*** −14.209*** −14.210*** −0.342***

(0.010) (3.870) (3.874) (0.054) (3.650) (3.659) (0.044)

Random effects probit, 2002–2008 – Wooldridge estimator with
Mundlak correction

Natives Western immigrants Non-Western immigrants

III I II III I II III

Overeducation t-1 2.130*** 2.604*** 2.603*** 2.227*** 2.760*** 2.761*** 2.391***

(0.005) (0.026) (0.026) (0.029) (0.023) (0.023) (0.024)

Overeducation t = 0 2.703*** 1.422*** 1.422*** 2.884*** 1.577*** 1.571*** 2.699***

(0.013) (0.052) (0.052) (0.074) (0.052) (0.051) (0.059)

Job change 0.110*** 0.046** 0.045** 0.119*** −0.086*** −0.087*** −0.010

(0.005) (0.019) (0.019) (0.028) (0.015) (0.015) (0.022)

Region of birth - - Yes Yes - Yes Yes

Occupation Yes - - Yes - - Yes

Means over time Yes Yes Yes Yes Yes Yes Yes

Number of observations 4,800,915 194,942 293,021

Number of individuals 708,673 28,762 43,670

lnsig2u 0.7092 −0.722*** −0.721*** 0.984*** 0.3323 −0.704*** 0.6855

(0.0016) (0.069) (0.069) (0.041) (0.0139) (0.063) (0.0074)

Note: The random effects probit models also include controls for: age, age squared, number of children, marriage, years
of schooling and years since migration for immigrants, sector (five categories), county (21 categories), birth region for
immigrants (six categories), and occupation (nine categories).
The random effects probit models using the Wooldridge estimator and Mundlak corrections include means over time
for age, age squared, number of children, years of schooling and years since migration. Standard errors in parentheses.
***p < 0.01, **p < 0.05, *p < 0.1.
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data over six waves, the highest estimate of lagged overeducation that is reported by

Mavromaras and McGuinness (2012) is 1.13, i.e. substantially below the estimates we

find. Although there are many factors to consider when making cross-country compari-

sons, it has been argued that overeducation might be more self-persistent in countries

with greater labor market rigidity (Verhaest and Van der Velden, 2013).

Even if it is difficult to compare estimates across groups we can say something about

the state dependence among natives as compared to immigrants. First, we note that the

standard errors of the estimates are small which makes the 95 percent confidence inter-

val rather narrow. As a result, the confidence intervals of the same estimate for the two

groups are not overlapping making the estimates of the lagged dependent variable for

natives and immigrants being significantly different from each other. It might thus



Table 10 State dependence in overeducation, women

Random effects probit, 2002 − 2008

Natives Western immigrants Non-Western immigrants

III I II III I II III

Overeducation t-1 2.725*** 3.057*** 3.057*** 2.891*** 3.298*** 3.299*** 3.101***

(0.0033) (0.010) (0.010) (0.016) (0.009) (0.009) (0.014)

Job change 0.0774*** 0.054*** 0.054*** 0.106*** −0.051*** −0.052*** 0.022

(0.0038) (0.013) (0.013) (0.018) (0.012) (0.012) (0.016)

Region of birth - - Yes Yes - Yes Yes

Occupation Yes - - Yes - - Yes

Number of observations 4,655,054 223,213 300,290

Number of individuals 693,242 33,682 46,057

lnsig2u −0.4198 −12.415*** −12.416*** −0.493*** −14.026*** −14.030*** −0.455***

(0.0091) (2.327) (2.327) (0.045) (3.824) (3.820) (0.040)

Random effects probit, 2002–2008 – Wooldridge estimator with Mundlak
correction

Natives Western immigrants Non-Western immigrants

III I II III I II III

Overeducation t-1 2.253*** 2.555*** 2.555*** 2.285*** 2.739*** 2.739*** 2.428***

(0.004) (0.019) (0.019) (0.020) (0.019) (0.019) (0.018)

Overeducation t = 0 1.148*** 0.863*** 0.863*** 1.376*** 1.003*** 1.005*** 1.383***

(0.007) (0.032) (0.032) (0.037) (0.034) (0.034) (0.034)

Job change 0.108*** 0.073*** 0.073*** 0.138*** −0.037*** −0.038*** 0.049***

(0.004) (0.015) (0.015) (0.019) (0.013) (0.013) (0.017)

Region of birth - - Yes Yes - Yes Yes

Occupation Yes - - Yes - - Yes

Means over time Yes Yes Yes Yes Yes Yes Yes

Number of observations 4,655,054 223,392 300,712

Number of individuals 693,242 33,685 46,061

lnsig2u −0.155*** −1.211*** −1.212*** 0.038 −1.151*** −1.156*** −0.007

(0.008) (0.067) (0.067) (0.036) (0.065) (0.065) (0.033)

Note: The random effects probit models also include controls for: age, age squared, number of children, marriage, years
of schooling and years since migration for immigrants, sector (five categories), county (21 categories), birth region for
immigrants (six categories), and occupation (nine categories).
The random effects probit models using the Wooldridge estimator and Mundlak corrections include means over time for
age, age squared, number of children, years of schooling and years since migration. Standard errors in parentheses.
***p < 0.01, **p < 0.05, *p < 0.1.

Joona et al. IZA Journal of Migration 2014, 3:9 Page 19 of 23
http://www.izajom.com/content/3/1/9
seem reasonable to conclude that state dependence is a more severe problem among

non-Western immigrants than among natives but that it is exists and is fairly large also

for natives. The estimates for Western immigrants are between those for natives and

non-Western immigrants.

State dependence is present if overeducation in an earlier period has an independent

effect on current overeducation. By taking into account the initial conditions problem

we hope to be able to distinguish this from the heterogeneity between workers that

makes some more likely to be overeducated due to unobservable factors such as ability.

Since we have found that state dependence is present and stronger among non-

Western immigrants this would mean that immigrants are more negatively affected in

the future by having been overeducated earlier in their careers. This is different from
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saying that immigrants on average are more likely to have, to the researcher, unobserv-

able qualities that increase the risk of being overeducated.

Looking at the estimate for having changed a job we find interesting results. First, we

note that the inclusion of job changes does not significantly change the estimate of

lagged overeducation suggesting that there is a high degree of state dependence even

after having controlled for job changes. Second, the effect of changing job on overedu-

cation differs between natives and immigrants. For natives and Western immigrants,

changing jobs seems to be correlated with an increasing probability of being overedu-

cated while for immigrants we find that changing jobs is correlated with a lower prob-

ability of being overeducated.

In specification II and III for immigrants we successively add region of birth and oc-

cupation. Note that occupation is already added in specification III for Natives. As dis-

cussed earlier, the quality of education in the home country of the immigrant does not

need to be the same as the corresponding Swedish education. To investigate whether

the higher persistence of overeducation of immigrants just reflects a different quality of

education, lack of language proficiency or cultural factors, we add region of birth ef-

fects in specification II. The estimate on overeducation remains unchanged. Even if the

education obtained is of the same quality, due to entry restrictions in certain occupa-

tions, it may take time for immigrants to get their credentials validated. As a partial test

of this hypothesis, we control for both region of birth and occupation in the last

specifications of the model in Tables 9 and 10. Doing so reduces the estimate on

overeducation from about 2.6 to 2.2. for Western immigrants and from 2.8 to 2.4 for

non-Western immigrants. Thus, imperfect transferability of human capital across

countries has greater merit as explanation but even after controlling for region of

birth and occupation, persistence in overeducation for immigrants significantly exceeds

that for natives.

Comparing men and women, both simple persistence and state dependence is slightly

lower among women than among men, which might be explained by the sample of

women being more select than the male sample or that women have an outside option.

But also for women we find a positive correlation between changing job and the prob-

ability of being overeducated for natives and Western immigrants while we find a nega-

tive correlation for non-Western immigrant women. For women, the persistence effect

is reduced when controlling for occupation.7
7 Summary and conclusion
This paper studies educational mismatch among non-Western immigrants in Sweden.

We first analyze differences in the incidence of overeducation and find that the overed-

ucation is higher among all groups of immigrants than natives but the difference is lar-

ger for regions from which Sweden traditionally receives many refugees and tied

movers. Concerning the incidence of undereducation, we find that it is highest among

immigrants from the Nordic countries and lowest among immigrants from North

America. The difference between natives and non-Western immigrants is smaller than

the corresponding difference in overeducation. Turning next to the wage effects of edu-

cational mismatch, we find that on average the return to required schooling is about

the same for natives and immigrants. However, the returns to overeducation are
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substantially smaller for immigrants than for natives; immigrants lose much more from

not being correctly matched than natives do. The return to undereducation is about

the same for natives and both groups of immigrants.

However, there are some caveats to our analysis. The estimates of the returns to ac-

tual, required, under and overeducation presented in this paper should be interpreted

with some care. There are several sources of selection that might influence our results.

First, selection into over or undereducation is not random. It is difficult to determine

in which direction the selection goes. Some have argued that there is negative correl-

ation between ability and the probability of being overeducated since less able workers

might require a higher education to perform a job for which the formal requirements

actually are lower. But in the paper we argue that this might not be true for immigrant

workers. Employers may see overeducation as a signal of ability and conscientiousness

and prefer to hire immigrant workers with a higher education than what is actually

needed to perform the job instead of hiring an immigrant worker with the required

educational qualifications.

In the third part of the paper we analyze state dependence in overeducation, in par-

ticular if this appears to be a more severe problem among immigrants than among na-

tives. We choose to focus on state dependence in overeducation since there are smaller

differences between natives and immigrants in the incidence of undereducation and the

return to undereducation is about the same for natives and immigrants. We find that

there is a very high degree of state dependence in overeducation among natives as well

as among immigrants, but it is stronger for immigrants than for natives. One hypoth-

esis that may explain this result is that job mobility is lower for immigrants compared

to natives in Sweden, and hence will result in a greater degree of state dependence in a

spell of overeducation. However, job mobility in our sample is about the same for na-

tives and immigrants and even after controlling for job changes in the regression, there

is a higher degree of state dependence among immigrants. A novel and interesting

result is that changing job seems to be associated with a higher probability of being

overeducated for natives while immigrants that change jobs are less likely of being

overeducated compared to those who do not change jobs. Another hypothesis we test

is whether quality of education or imperfect transferability of human capital obtained

in the home country could explain the greater persistence of overeducation among

immigrants. Our results indicate that the latter explanation does indeed hold some

merit, but only in part.

We will conclude by discussing some policy implications. If the explanation that im-

migrants are overeducated is because they have insufficient knowledge of the Swedish

language or a lower quality of education then increased and improved education in

Swedish could be one method to improve the situation. However, controlling for region

of birth did not reduce persistence in overeducation. Our results rather point to the

fact that immigrants’ qualifications are not viewed the same as Swedish ones, and thus

validation of credentials but also additional complementing education could be part of

the solution. Such policies exist already but could be further developed. Compared to

those born in Sweden immigrants on average have less information about the Swedish

labor market and their networks may be less suited for finding a job corresponding to

their qualifications. More intense assistance from the labor market administration may

be part of a solution as well. All policy changes have of course to be evaluated.
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Endnotes
1For an overview of the literature on educational mismatch of immigrants, see

Piracha and Florin (2012).
2Employees at Statistics Sweden with good knowledge of the 1990 census indicate,

however, that many may have reported an education level higher than their acquired

one.
3Carlsson and Rooth (2007) show that the degree of employer discrimination in the

hiring process varies with the characteristics of the job and the workplace.
4We have also estimated the probability of being overeducated using the mean

method to define the educational norm within occupation. All marginal effects are

slightly smaller using the mean but the sign of the estimates are not affected by the

way overeducation is defined.
5Using the mean method when defining the educational norm leads to a lower degree

of persistence for all groups. The mean method implies that the norm is an interval for

years of schooling and not an absolute number of years of schooling.
6The results are not presented in the paper but are available from the authors

upon request.
7We have also estimated models for state dependence in undereducation (results

available on request). Our focus in this paper is, however, to look more at overeduca-

tion, since immigrants in Sweden are hurt more by overeducation relative to natives,

whereas they face the same penalties for undereducation. We find patterns of persist-

ence also in undereducation.
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