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Abstract
I compute and investigate wage differentials in Belgium between individuals born in the country
and five major groups of non-native workers. I find that foreigners, except for those from
EU15 countries, earn on average less than natives, with the size of the wage gap varying im-
portantly across the different groups. Applying the Oaxaca-Blinder decomposition to the wage
differentials, I find that skills and characteristics only account for a portion of the gaps. Com-
plementarily, a part of the wage differentials remains persistently unexplained, especially for non-
European workers. Additional information on industry affiliation and occupation decreases this
unexplained part, but it also shows the existence of industrial and especially occupational seg-
regation. Detailed heterogeneity analysis reveals also a prominent role of the time spent in the
country in decreasing wage gaps and evidence of glass ceilings rather than sticky floors.
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Introduction

The number of migrants in the labour force worldwide has tripled in the past decade (Global
Migration Indicators, 2021). Due to proximity to emigration areas and a policy framework that
allows free movement of people among member states, the European Union experienced a
significant reshaping of its labour force composition. This touched primarily the EU15 countries,1

where the study of wage disparities between native-born citizens and immigrants has garnered the
attention of both academic research and policymakers.

In fact, wage inequality between natives and immigrants has important macroeconomic
implications, particularly in ageing economies reliant on migration to sustain their labour force
(OECD, 2023). Wage disparities may also affect public finances if lower earnings among
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immigrants result in smaller tax contributions and greater reliance on social transfers (Dustmann&
Frattini, 2014). At the individual level, wage gaps limit immigrants’ economic mobility and
increase the risk of poverty and exclusion (Heath & Sin Yi, 2007).

Belgium underwent among the most sizeable immigration waves, ranking among the top
countries by foreign-born population (5th and 10th among EU and OECD countries, respectively).
On January 1st, 2022, the share of non-Belgians was almost 13%, compared to 10.6% in 2012 and
8.2% in 2002. In addition, more than 20% of the population were Belgian with a foreign
background (source: Statbel). Although the increase was less pronounced than in the neighbouring
countries,2 the International Labour Organization (2020) Report shows that, from 2015 to 2020,
the migrant pay gap in Belgium has risen from 10% to 13%. These disparities are not fully
explained by differences in education, language skills, or work experience, and are partly driven
by discrimination, lower returns to human capital, and occupational segregation. On the side of
firms, Fays et al. (2021) demonstrate that foreign-born workers are less likely to be employed in
upstream, higher value-added segments of global value chains – a pattern that helps explain their
relatively lower wages.

In this paper, I document the existence of a gap between the wage that individuals born in
Belgium earn and the one that it is earned by those who were born abroad. In addition, given the
wide variety of countries from where immigrants in Belgium come from, I try to answer to three
main research questions: first, what group of foreigners suffers or benefits from the largest gap;
second, what wage differentials are due to; and third, whether results hold within specific cat-
egories of the population. To address these questions, I compute wage gaps between individuals
born in Belgium and five major groups of foreign-born workers: EU15, EU13,3 Other Europe,4

North Africa and Middle East, and Sub-Saharan Africa. Then, I decompose the wage differentials
using the Oaxaca-Blinder methodology with three specifications (without industry and occupation
fixed effects, with only industry fixed effects, and with both). In addition, I replicate the de-
composition within genders, levels of education, industries, occupations, and years spent in the
country.

I find that all foreigners (but those from EU15 countries) earn, on average, significantly
less than natives, with the actual size of the average wage gap between the Belgian and non-
Belgian-born that varies importantly according to the geographical area of origin. Addi-
tionally, I find that skills5 and characteristics explain only a portion of this gap, which is
mainly attributable to differences in years of work experience (on average, more in the
sample of Belgians) and in the share of individuals working in elementary occupations (on
average, larger among immigrants). Complementarily, a part of the wage differentials,
which is particularly large for non-European workers (Africans and Middle-Easterners),
remains persistently unexplained. Further information on industry affiliation and occupation
decreases this unexplained part, but it also shows the existence of industrial and occu-
pational segregation. I investigate this evidence replicating the decomposition within
specific industries and occupations, besides genders, levels of education, and the time spent
in the country. In fact, I find that, while sorting into industries does not contribute sizeably to
the explanation of the wage differentials, the unexplained wage gap shrinks remarkably in
occupations with large shares of foreign workers. Likewise, among low educated indi-
viduals (where all groups of foreigners except for those from the EU15 are overrepresented)
and those who have been living in Belgium for more than 10 years, the wage differentials are
almost fully explained by differences in the characteristics, besides being notably very
small.

This paper speaks to several lines of research. First, it contributes to the literature on wage
determinants and wage gaps. Since Mincer’s seminal paper (Mincer, 1974), a wide literature
developed in the attempt of identifying the main determinants of earnings and wages. While there
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is broad consensus upon the role of a number of explanatory variables in impacting returns on the
labour market,6 persistent gaps remain unexplained even when controlling for these character-
istics. The identification and the quantification of such gaps were pioneered by Oaxaca (1973) and
Blinder (1973), whose methodology (Oaxaca-Blinder decomposition) stands now as a cornerstone
for this kind of analyses. After (and along the same line of) the two seminal papers (Oaxaca, 1973;
Blinder, 1973), many studies using this methodology were carried out worldwide to assess wage
differentials between male and female workers.

A more recent strand of research, to which this paper is more closely related to, uses the
Oaxaca-Blinder decomposition to quantify existing wage gaps between native and foreign
workers. This has been generally applied to countries with long immigration histories, like the
United States (Chaikwaeng, 2017), Germany (Lehmer & Ludsteck, 2011; Aldashev et al., 2012;
Brunow & Jost, 2019, 2020; Schmid, 2022), and Portugal (Cabral and Duarte, 2013), although
some exceptions exist also for those with a more recent one (e.g. Strzelecki, 2018 for Poland).
Also in this case, findings tend to be similar across countries, that is, while, on average, Western
immigrants earn as much as (occasionally even more than) the natives, other categories of
immigrants (e.g. from Latin America in the United States or from Turkey in Germany) earn
systematically less. In addition, this wage gap is often partially unexplained.

The use of the Oaxaca-Blinder decomposition to analyse wage gaps between native and
foreign workers in Belgium is broadly limited to the application of Pineda-Hernández et al.
(2025). In particular, they delve into the natives-foreigners wage gap with a focus on in-
tergenerational differences among immigrants from developing countries. In fact, they find
that whereas there is no evidence of a wage gap for second-generation immigrants, first-
generation immigrants still experience a sizeable wage gap (2.7%). Besides using a different
type of data, this paper complements their study in two main respects. First, it expands the
immigrants’ spectrum also to developed countries; second, it explores a much wider range of
characteristics for heterogeneity analysis (e.g. the time spent in the country). More generally,
this detailed sensitivity analysis makes an important contribution to the existing literature, as
each of the moderators explored reflects mechanisms that are central to understanding the
persistence of wage gaps. For example, Dostie (2023) have recently shown that immigrants
are much more likely to find jobs in low-wage firms, concentrated in certain industries and
occupations, and that a sizeable part of the catch-up in wage levels over time is due to
immigrants moving from low-wage to high-wage firms. Similarly, this study incorporates the
time spent in Belgium, which is a key proxy for labour market integration and human capital
transferability (Chiswick, 1978; Duleep & Regets, 1999).

As a Western developed economy that has experienced several massive and diverse waves of
immigration,7 Belgium presents a case study with high external validity. Furthermore, with the
employment of an extremely large survey data set, the present study overcomes the usual trade-off
faced in the related literature. That is, the use of high coverage census or employment register data,
with limited access to individual characteristics and labour market outcomes, versus survey data,
where these variables are normally available but where the number of observations is much
smaller. Besides providing more robust results in the overall decomposition, the heterogeneity of
the database used in this paper allows for further decompositions by a number of categories that
are rarely investigated in such detail. In particular, I study the role of gender, industry, occupation,
education, and the time spent in the country.

The remainder of the paper is organised as follow. In Section 2, I present the data employed in
this study, with a number of descriptive statistics characterising my sample. In Section 3, I il-
lustrate the identification strategy of my empirical analysis. The main results provided by the three
specifications of the threefold Oaxaca-Blinder decomposition are summarised in Section 4.
Section 5 concludes.
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Data and Descriptive Statistics

The European Union Labour Force Survey (EU LFS) is a large household sample survey on labour
participation of people aged 15 and over and on people outside the labour force. It focuses on
individual socio-demographic characteristics and conditions of employment, unemployment, and
inactivity.8 In this paper, I use the Eurostat version of the LFS data for Belgium for the years 2011–
2019,9 restricted to employed wage earners. Overall, the data consists of a merged repeated cross
sectional data set counting 257,170 observations, each with its weight expressing the individual’s
representativeness within the population.

Foreigners are distinguished from natives on the basis of the country in which they were born
(different from Belgium). Therefore, an individual born abroad remains labelled as a foreigner in
my sample, even if he or she obtained the Belgian citizenship. On the one hand, this allows to
capture the impact of the individuals’ background (language, culture, etc.) and labour market
frictions for foreign workers (e.g. higher job searching costs), which linger even after the eventual
acquisition of the host country’s citizenship. On the other, this also means that immigrants’
children who were born in Belgium classify as natives, which could create some bias in the context
of potential ethnic discrimination. In fact, while it is true that Belgian-born children do not face all
their parents’ hurdles when they enter the labour market (e.g. knowledge of the language or
absence of a recognised diploma), they could still suffer from discrimination based on observable
ethnic characteristics (e.g. skin colour or foreign-sounding names).

The country of birth variable is categorised into major geographical areas (see Table A1, Online
Appendixes).10 Only the five most represented areas are considered for this study: EU15, EU13,
Other Europe, North Africa and Middle East, and Sub-Saharan Africa.11 The eventual sample
results into 252,538 observations. In the remainder of this section, I present the most relevant
descriptive statistics from my sample to the understanding of the results in Section 4. Additional
figures are relegated to Appendix A of the Online Appendices.

Table 1 shows the observation figures for the different nationalities, as well as the average
income decile12 by country of origin.13 Apart from EU15 countries, which are overrepresented,
the other geographical areas different from Belgium range around similar figures in terms of
number of observations. Non-EU European countries, and even more North Africa and the Middle
East, present disproportionate shares of male compared to female workers. Interestingly,
EU13 countries present the reverse picture. For what concerns the average income decile, Table 1
strongly motivates the research at hand. As reported in Column 4 (w), there is a remarkable

Table 1. Country of Birth, Gender, and Average Income Decile

Group Male Female Total w̄

Belgium 51% 49% 215,584 5.68
EU15 51% 49% 16,143 6.13
EU13 39% 61% 4,677 4.65
Europe (Other) 57% 43% 4,398 4.50
North Africa and Middle East 71% 29% 6,365 4.62
Sub-Saharan Africa 51% 49% 5,371 5.10

Source. LFS for Belgium, own calculations.
Notes. Shares are computed using sample weights. w̄ is the average income decile (which is a proxy of the average net
monthly wage); scale: 1 to 10. EU15: Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy,
Luxembourg, Netherlands, Portugal, Spain, Sweden, and United Kingdom. EU13: Bulgaria, Croatia, Cyprus, Czechia,
Estonia, Hungary, Lithuania, Latvia, Malta, Poland, Romania, Slovakia, and Slovenia. Europe (Other): different from EFTA
countries (Iceland, Liechtenstein, Norway, and Switzerland).
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difference between Western (European) countries, including Belgium, and the others. Except for
Sub-Sahara Africa (with 5.10), the remaining groups of non-Western foreigners have an average
income decile below the 50th percentile. On the contrary, that of workers from EU15 countries
towers over all the others’. Belgians fall immediately behind, with an average income decile of
almost 5.7.

A potential explanation for Sub-Saharan African nationals having better wage outcomes lies in
their specific migration history in Belgium. In particular, Belgium’s historical ties with the
Democratic Republic of the Congo have shaped a relatively unique migration profile, with a
considerable share of Congolese immigrants arriving through education, professional, or family
reunification channels. Many of these migrants tend to be highly educated (see Table 2) and
French-speaking, which facilitates their access to more stable or better-paid employment.

Table 2 depicts the breakdown of my sample according to the country of birth and the level of
education. EU15 countries (including Belgium) present analogous figures: very low shares of
individuals with at most primary education and roughly half of the workers who have attained
tertiary education (bachelor or master). Conversely, large shares of individuals from non-EU
countries are still very low educated. However, Sub-Saharan Africa stands out for having also a
sizeable share of workers (42%) holding a bachelor or a master.

Evidence from previous research14 has revealed that industrial segregation of foreigners into
certain firms and segments of the value chain does contribute to the wage gap with native

Table 2. Country of Birth and Education

Group Primary (or lower) Secondary Bachelor Master Total

Belgium 4% 51% 28% 17% 215,584
EU15 7% 42% 18% 33% 16,143
EU13 9% 56% 11% 23% 4,677
Europe (Other) 20% 55% 9% 16% 4,398
North Africa and Middle East 21% 53% 12% 14% 6,365
Sub-Saharan Africa 13% 45% 22% 20% 5,371

Source. LFS for Belgium, own calculations.
Notes. Shares are computed using sample weights.

Table 3. Country of Birth and Industry Affiliation

Group Largest Industry
Share
1

Second-largest
Industry

Share
2

Third-largest
Industry

Share
3

Belgium Health 15% Manufacturing 14% Automotive 13%
EU15 Manufacturing 13% Health 12% Automotive 11%
EU13 Administration 22% Health 13% Construction 12%
Europe (Other) Manufacturing 15% Automotive 13% Administration 12%
North Africa and
Middle East

Manufacturing 15% Administration 14% Automotive 12%

Sub-Saharan Africa Health 24% Administration 10% Public
Administration

9%

Source. LFS for Belgium, own calculations.
Notes. Shares are computed using sample weights. Health: NACE 1-digit code = Q; Manufacturing: NACE 1-digit code = B
and C; Automotive: NACE 1-digit code = G; Administration: NACE 1-digit code = N; Construction: NACE 1-digit code =
F; Public Administration: NACE 1-digit code = O.
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workers. Therefore, in Table 3, I look at the top three industries15 (in terms of share in total
employment) for every geographical area. Hence, two facts are worth to be noted. First, across
the majority of the groups the top industry employs between 13% and 15% of the workers.
EU13 and Sub-Saharan Africa are exceptions, with 22% and 24% of the individuals, re-
spectively, working in the top industry. Second, descriptive-wise, there is no particular evidence
of industrial segregation: the top industry for Belgians (Health) is also the top industry for Sub-
Saharan Africans and the second-largest for EU workers; and the second-largest industry for
Belgians (Manufacturing) is the top industry for three groups of foreigners (EU15, Other
Europe, and North Africa and Middle East). In fact, the only industry in which foreigners are
partially sorted is that of administration.

Even across industries, immigrants’ segregation can take place even at the level of the position
held within the firm (occupational segregation). In fact, this is the case in my sample, as illustrated
in Table 4. While Belgian and EU15 workers work prominently as professionals (23% and 26% of
the total employment, respectively), an average share of 31% across all other groups of foreign
workers is employed in elementary occupations.16 This occupational sorting is corroborated by
the reverse shares. That is, a mere 9% of Belgians work in elementary occupations and only 12%
of foreigners (cross-group average) work as professionals.

Methodology

The descriptive figures presented in Section 2 reveal marked differences in the skills and
characteristics of natives and immigrants. To analyse thoroughly the existing wage gaps between
natives and the various groups of foreigners living in Belgium, I decompose the wage differentials
using the methodology developed by Oaxaca (1973) and Blinder (1973). More specifically, I
employ the threefold Oaxaca-Blinder decomposition.

The first step of the decomposition is the estimation of the wage equation for the two groups g2
{B,F}, where B is the sample of Belgium-born workers and F is, in turn, one of the five groups of
foreigners (i.e. F 2 {EU15, EU13, Other Europe, North Africa and Middle East, and Sub-Saharan
Africa}). As the Oaxaca-Blinder decomposition builds on linear models, given wi, g the wage for
the individual i belonging to group g, I let the usual Mincerian-type wage equation be given as
wi, g ¼ X0

i, g βg þ ϵi, g," i, g, where X 0
i, g is a vector of explanatory variables, βg is the vector of

corresponding coefficients, and ϵi, g contains the error terms. Consequently, the estimated equation

of the average wage for group g is wg ¼ Xg
0 bβg,"g. Hence, the difference in the mean wage across

Table 4. Country of Birth and Occupation

Group % of Professionals % in Elementary Occupations Total

Belgium 23% 9% 215,584
EU15 26% 11% 16,143
EU13 13% 37% 4,677
Europe (Other) 9% 30% 4,398
North Africa and Middle East 9% 31% 6,365
Sub-Saharan Africa 16% 25% 5,371

Source. LFS for Belgium, own calculations.
Notes. Shares are computed using sample weights. Only two occupations are reported: professionals and elementary
occupations. The majority of native and EU15-born individuals work as professionals. On the contrary, in each of the other
groups of foreigners, the largest share is employed in elementary occupations. Professionals: ISCO 1-digit code = 200;
elementary occupations: ISCO 1-digit code = 900.
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the two groups (g 2{B,F}) that the Oaxaca-Blinder decomposition aims at explaining can be

expressed as: is Δw ¼ wB � wF ¼ XB
0cβB � XF

0cβF .
From Δw ¼ XB

0cβB � XF
0cβF :

1. XB
0cβF , XF

0cβB , and XF
0cβF are added and subtracted:

Δw ¼ XB
0cβB � XF

0 bβF þ XB
0cβF � XB

0cβF þ XF
0 bβB � XF

0cβB þ XF
0 bβF � XF

0 bβF

2. Rearranging the terms of the equation:

Δw ¼ XB
0cβF � XF

0 bβF þ XF
0cβB � XF

0cβF þ XB
0 bβB � XB

0cβF � XF
0 bβB þ XF

0 bβF
Factoring out the common factors, I obtain that,"F, the average wage gap between Belgian and

foreign workers is given by:

Δw ¼ �
XB � XF

�0cβF|fflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflffl}
characteristics ðexplainedÞ

þ XF
0 ðcβB � cβF Þ|fflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflffl}

coefficients ðunexplainedÞ

þ�
XB � XF

�0ðcβB � cβF Þ|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}
interaction

(1)

Equation (1) is the threefold decomposition according to the Oaxaca-Blinder methodology.
The threefold decomposition divides the difference in mean wages into: a portion that is explained
by differences in the explanatory variables (characteristics or endowments term); a part that
remains unexplained, as it is due to group differences in the coefficients (coefficients term); and a
part that accounts for the fact that cross-group differences in the explanatory variables and in the
coefficients can occur at the same time (interaction term). In other words, the characteristics effect
represents the wage difference that is purely due to differences in characteristics and skills (e.g.
higher education and longer work experience). Contrarily, the coefficients effect has to do with
how skills are remunerated. That is, different coefficients of the same explanatory variable across
natives and foreigners mean that the skills and characteristics have different returns for Belgians
and immigrants. In a hypothetical situation, where foreigners’ skills and characteristics are re-
munerated in the same way as those of natives (i.e. cβB = cβF ), the coefficients effects are null and
the average wage gap is fully explained by the endowments term. For this reason, this term is
labelled as ‘unexplained wage gap’ (Mincer & Polachek, 1974). Finally, the interaction effects
measure the wage difference ‘if endowment differences were remunerated with coefficient
differences’ (Lehmer & Ludsteck, 2011).

The threefold decomposition, as depicted in equation (1), is estimated based on Ordinary. Least
Squares regressions, with standard errors calculated on 100 bootstrapping replicates.17 More
precisely, equation (1) is estimated with three different specifications, according to the explanatory
variables that are included in the X vector, which are summarised (with detailed description of the
variables) in Table 5. Notably, the base specification includes only (although a wide range of)
variables related to the endowments (individual characteristics and skills). The first extended
specification includes all the variables of the base specification plus controls for the industry
affiliation. The second extended specification includes all the variables of the first extended
specification plus controls for the occupation (i.e. the actual position that the individual holds).
The choice of this tripartite analysis is to account for potential industrial and occupational
segregation. That is, the unexplained wage gap in the base specification includes, besides a
fraction due to either ‘pure’ wage discrimination or other omitted variables, the impact of in-
dustrial and occupational segregation. By including the controls for industry affiliation and
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occupation in the extended specifications, I limit the interpretation of the unexplained part of the
wage differentials only to unobservables. In addition, if this shrinks with the insertion of the
dummies for the industry and the occupation, I would also find evidence of industrial and oc-
cupational segregation, respectively, determining (at least partially) the wage gaps. Whether these
are, in turn, effect of discrimination (immigrants are sorted by the employers in certain industries
and/or occupation) or taste (immigrants sort themselves in certain industries and/or occupation)
cannot be known, neither investigated in the present study.

Wages are measured by income deciles (calculated from actual wages, i.e. no other source of
income is included), as made available in the LFS data.18

Results

Overall Decomposition

Table 6 contains the wage gaps between the specific group of immigrants and the reference group
of Belgians (Δw), as well as the threefold decomposition results for the three specifications, as
described in Section 3. More precisely, for every of the three effects (characteristics, coefficients,
and interaction), Column (1) reports the results for Base Specification (without Industries and
Occupations); Column (2) shows the estimates for the Extended Specification with Industries;
Column (3) contains the results for the Extended Specification with Industries and Occupations.
For each of the three specifications, the three components sum up exactly the value in the second
column, Δw. For example, 1.03 mean income decile gap between natives and EU13 workers using

Table 5. Variables Employed in the Threefold Decomposition

Variable Description

Outcome (w)
Income decile Proxy of monthly net wage from employed work (values 1 to 10)

Explanatory (X)
Age Linear and quadratic terms of age, measured in years
Gender Binary variable for gender
Education 4 binary variables for levels of education, as described in Table 2
Household
composition

6 binary variables for household types; 1 continuous variable for number of
children

Area of residence Binary variable for urban vs. rural area (see Table A.1)
Region of residence 3 binary variables; one for each region (see Table A.2)
Experience Linear and quadratic terms of experience, measured in months
Hours worked Hours usually worked per week
Type of contract Binary variable for full-time vs. part-time contract
Duration of contract Binary variable for permanent vs. temporary contract
Work from home Binary variable for possibility of working from home
Establishment size Binary variable for 10 (or more) employees in the enterprise vs. fewer
Sector 17 binary variables for industry affiliation (NACE 1-digit code)
Occupation 10 binary variables for occupation affiliation (ISCO 1-digit code)
Time effects 9 binary variables for time effects, one for each year

Notes. The variable ‘Experience’ is proxied by the number of months worked for the same employer. The base specification
includes all variables except for Sector and Occupation. The first extended specification adds Sector to the base. The
second extended specification includes all variables.
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the first specification, Column (1), is the sum of 0.63 (characteristics effect), 0.31 (coefficients
effect), and 0.09 (interaction effect).

The descriptive figures in Table 3 are confirmed. Namely, the share of the characteristics
(coefficients) effects in the explanation of the whole wage gap does not sizeably increase (de-
crease) with the introduction of the controls for industry affiliation (from Column (1) to Column
(2)). Instead, occupational segregation accounts for an important share of the unexplained dif-
ferential, which shrinks accordingly with the introduction of the dummies for the occupation (from
Column (2) to Column (3)). For foreigners from EU13 and other non-EU European countries, in
the full specification with industries and occupations (Column (3)), the wage gap is almost totally
explained by differences in the endowment term (91% and 76%, respectively). For the remaining
groups of foreigners, however, the unexplained portion of the wage differentials remains re-
markable: 38% for EU15 countries, 35% for North Africa and Middle East, 32% for Sub-Saharan
Africa. While there is not a certain interpretation to these relatively large coefficient terms, it is
likely that it is however not the same for the different geographical areas.

The negative unexplained wage gap between Belgian and EU15 immigrants (i.e.
EU15 workers earn higher wages) is probably due to the unobservable bias generated by the
international institutions (European Commission, European Parliament, etc.) settled in Brussels.
According to the most recent figures, 56% of the total employment in the European Commission
comes from EU15 countries (European Commission, 2022).19 As such institutions pay, on av-
erage, much higher wages (than, for example, the private sector) this is likely to create a wage gap
with peers working elsewhere. In turn, this gap is unobservable because, while I can control for the
occupation, I cannot observe in my data where this occupation is held. For example, the majority
of both Belgian and EU15 workers are professionals. However, I cannot distinguish a professional
working in the private sector from one working in an international institution. Yet, the latter is
likely to earn a higher salary. To elaborate this interpretation more thoroughly, I perform an
additional decomposition of the wage gap between natives and EU15 immigrants (only of
Specification 3, the most detailed one with industries and occupations, see Table 6, Column (3)),
excluding individuals residing in Brussels from my sample. Results of such robustness check are
reported in Table B3, Appendix B, Online Appendices. In fact, I find that the hypothesis that the
international institutions settled in Brussels generate a wage gap between EU15 and Belgian
workers is corroborated. That is, when I remove the people living in Brussels frommy sample, this
wage gap almost vanishes (see Table B3, Appendix B, Online Appendices). This suggests that, for
the same characteristics, workers from EU15 countries are treated by the labour demand as
substitutes to natives and they are, in turn, similarly remunerated. Therefore, when a wage
difference arises (see Table 6), this is rather the effect of the concentration of EU15 workers into
the more remunerative international institutions industry.

Another possible evidence generating unobservable wage differentials between natives and
immigrants from EU15 countries concerns the most qualified individuals (which constitute 51%
of the total EU15 employment, see Table 2). In fact, to attract foreign high-skilled individuals,
many employers often offer a larger remuneration to compensate their relocation to Belgium from
their current home country.

These two main channels likely contributing to the negative unexplained wage gap between
Belgian and EU15 immigrants, however, cannot explain similarly the positive unexplained wage
gap between Belgian and migrants from Africa and the Middle East, for two main reasons. First,
positions within EU institutions are mostly reserved to EU citizens.20 Second, non-European
immigrants, especially from North Africa and the Middle East are, on average, very low qualified
(see Table 2). Therefore, the interpretation of the unexplained wage gap between natives and
individuals from Africa and the Middle East is more subtle and much less evident. The related
literature often treats it as discrimination towards foreigners coming from Arab and African

Sonewald 53

https://www.dropbox.com/scl/fi/xqqvnog4vuevh0v8ifigh/Online-Appendices.pdf?rlkey=p838xfwp2jbhsc030hlpr0sr8&e=4&dl=0
https://journals.sagepub.com/doi/suppl/10.1177/05694345251387089


countries.21 Although it could be, at least partially, true, the absence of direct causality gives to
other unobservables the possibility to also play a role. For example, I cannot observe language
skills, neither if education (when attained) was completed in Belgium or in the country of origin.
As shown by Aldashev et al. (2012), this latter is an important component of economic integration
of immigrants, and degrees obtained abroad are valued less. In addition, it is very peculiar to non-
European immigrants, as within Europe (and particularly the EU) full cross-country recognition of
education diplomas was achieved. In fact, besides the still potential discrimination channel, this
would also explain why, on the other hand, the unexplained part of the wage gap is so small for
workers from European (non-EU15) countries.

Within each wage gap between Belgians and each group of foreigners, I can look at the role of
the variables in explaining the differences in the characteristics, and I can identify the major
differences in the coefficients that generate the unexplained fraction of the wage differentials. I
carry out this analysis only for Specification 3, the most detailed one with industries and oc-
cupations (see Table 6, Column (3)) and I relegate to Appendix C of the Online Appendices the
full set of graphs where the detailed decompositions are plotted. Few common trends in the role of
some variables and coefficients in accounting for the wage differentials can be identified. First, the
explained wage gap (differences in the characteristics) between natives and immigrants (except
those from EU15 countries) is mostly driven by differences in: years of work experience (higher
for Belgians); and the proportion of individuals working in elementary occupations (higher for
foreigners). This latter has also a prominent role in the unexplained wage gap (differences in the
coefficients) between natives and European workers (EU15 countries being excluded). For
African and Middle Eastern individuals, instead, this is highly attributable to differences in the
coefficients of age. Precisely, the difference in the age coefficient (representing the wage return to
an additional year of age) between these groups and Belgians is roughly 6 percentage points.

In the next five subsections, I exploit the heterogeneity of my sample to replicate and compare
the decomposition of the wage differentials within sub-groups of workers: men vs. women
(Section 4.2); low educated vs. high educated (Section 4.3); manufacturing industry vs. ad-
ministration vs. health industry (Section 4.4); professional occupations vs. elementary occupa-
tions (Section 4.5); immigrants residing in the country for less than 5 years vs. between 5 and
10 years vs. more than 10 years (Section 4.6). The main objective of such deeper investigation is to
see whether (and where) the coefficients effects decrease, therefore providing hints of possible
factors accounting for the unexplained portion of the wage gaps. All replications are performed
using Specification 3, the most detailed one with industries and occupations.22 All tables are
relegated to Appendix D of the Online Appendices; additional replications (urban area vs. rural
area and Flanders vs. Brussels vs. Wallonia) are relegated to Appendix E (Online Appendices).

Gender

In the related literature, a trade-off is often faced when it comes to insert restrictions to the sample:
limiting it only to men (e.g. Lehmer & Ludsteck, 2011; Schmid, 2022) or including also women
(e.g. Cabral & Duarte, 2013; Chaikwaeng, 2017; Brunow & Jost, 2019). The first option usually
guarantees more homogeneity in the sample, as labour market outcomes for foreign women
change profoundly depending on the country and culture of origin, and they are often not easily
comparable with natives’. On the other hand, the second option, which is the one adopted in the
present study, better represents the overall labour force. I document the existence of different
labour outcomes across female individuals coming from different geographical areas in my
sample. For example, Table 1 shows that not even 30% of the employed workforce from North
Africa and Middle East are women. For this reason, I also delve into wage differentials between
natives and foreigners breaking down my sample into men and women, as illustrated in Table D1.
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A first detectable evidence is that in geographical areas where women are outnumbered, that is,
North Africa and Middle East, and Europe (Other), the overall wage gap is much larger in the
women sample than in the one for men.23 Therefore, women from North Africa, the Middle East
and non-EU European countries work, on average, in less remunerative jobs (regardless of the fact
that only a small share does work). At the same time, the unexplained portion is relatively less
important, letting the largest part of the gap be explained by differences in the characteristics. This
would suggest that the reason why they hold less remunerative positions is that they are less
qualified compared to native women, rather because of unobservable factors.

The unexplained wage gap is notably very low also for Sub-Saharan African women (although,
in this case, the overall gap is smaller than for men). Altogether, this result confirms another
finding already documented in the literature.24 That is, Arab and African men suffer from a much
larger coefficient term than their female peers.

Level of Education

In their study of the immigrant wage gap in Germany, Lehmer and Ludsteck (2011) run a quantile
decomposition and find the existence of sticky floors, rather than glass ceilings. According to the
literature (Arulampalam et al., 2007), higher unexplained wage differentials at the bottom of the
wage distribution provide evidence of sticky floors. Reversely, when the unexplained part of the
wage gaps increases with the wage it is referred to as glass ceilings. In other words, sticky floors
describe a situation where individuals are ‘stuck’ in lower-paying or lower-skilled jobs, high-
lighting the persistence of inequality at the lower levels of an organisation or industry. On the other
hand, glass ceilings are considered to be a set of barriers (e.g. discriminatory practices, stereotypes,
or biases) that prevents certain groups of people from advancing to higher positions or leadership
roles within an organisation or profession. The term implies that, while these individuals may have
the qualifications and skills necessary for advancement, they are hindered to progress beyond a
certain point.

Given that my outcome variable is the income decile, I cannot run a quantile decomposition.
However, I can replicate the Oaxaca-Blinder decomposition (as specified in Table 6, Column 3) at
the lower and upper ends of the education distribution. This is not a particular loss of generality as,
according to the human capital theory, education is the best predictor of earnings on the labour
market. In addition, as shown in Table 2, foreigners are profoundly clustered according to the
education level.

Table D2 presents the result of the Oaxaca-Blinder decomposition for both the lowest (workers
with at most primary education) and the highest educated (individuals with a bachelor or a higher
degree). Hence, I find opposite results to those of Lehmer and Ludsteck (2011), as my sample
seems governed by glass ceilings. In fact, in the sample of the low educated, the coefficient term in
the overall wage gap is very small across most of groups of foreigners.25 On the contrary, it is quite
large in the sample of high educated. Controls for the field of education make sure that this is not
the effect of the otherwise unobserved content of the corresponding degree.26 Rather, this would
suggest that high educated foreign workers lag behind native workers with the same charac-
teristics, and their qualifications are not equally remunerated.

One interesting exception is the case of EU13 highly educated individuals. In fact, compared to
their overall (small) positive wage gap with native workers (i.e. Belgians earn higher wages), they
present a negative coefficient term. That is, the unexplained fraction of the gap is ‘in favour’ of the
foreigners. While this does not lead to any straightforward economic interpretation, it is likely that
what said about the unexplained wage gap between EU15 and Belgian workers reported in Table 6
also applies to EU13 high-qualified individuals. Namely, such sub-samples of EU13 immigrants
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are also likely to work for EU institutions and, when not, they could also receive higher com-
pensations to move to Belgium.

Industry Affiliation

Clustering of foreigners into specific industries and/or occupations is a phenomenon that has
always existed (Toussaint-Comeau, 2016; Kerr & Mandorff, 2023). The reasons for this are
manifold, including certainly social and human capital (networks and skills), as well as demand
and supply factors. Belgium itself presents one of the best examples in recent history, with
thousands of Italians and Turks that, after the Second World War, moved to the country to work as
miners in the coal extraction industry.

Notwithstanding both the descriptive evidence and the general decomposition results in Table 6
have proven that my sample of foreigners is not particularly affected by industrial segregation, in
this subsection I look thoroughly at the wage gaps within specific industries. Specifically, I
investigate whether the unexplained fraction of the wage differentials decreases in the top in-
dustries (in terms of share) where foreigners work, which are (as summarised in Table 3):
manufacturing, administration and health.

Results, presented in Table D3, reveal that the coefficient term decreases sizeably (getting
occasionally roughly null) in the administration and health sector, while it maintains a significant
relative importance in the manufacturing industry. This is not particularly surprising if we look at
shares of foreign workers across these three industries. While manufacturing is the top industry for
three groups of foreigners (EU15, Europe (Other), and North Africa and Middle East), in none of
them the relative share is beyond 15%, and for Belgians, it is however the second-largest industry,
with 14% of workers employed. Contrarily, 35% and 34% of EU13 and Sub-Saharan African
workers work, respectively, in the administration or health sector, which suggests that these are
industries into which the foreign workforce truly sorts itself (or into which it is sorted) and where,
consequently, the unexplained wage gap tend to be of lesser importance. That said, it is worth
noting that while the administration seems dominated by foreigners, the health industry is also the
top industry for Belgians (15%). A possible explanation for the coefficient term remaining low (at
times null) in the health industry could relate with its semi-public nature, with consequent higher
care for inclusion and better implementation of policies that promote diversity and contrast
discrimination in the workplace.

In conclusion, although industrial segregation does not seem to affect the overall unexplained
portion of the wage gap between native and foreign workers, there are still few industries into
which some group of immigrants tend to sort themselves. Here, the impact of the coefficient term
fades away, suggesting that, within these specific industries, the characteristics of the industry play
a role in reducing the unexplained term.

Occupation

As I find strong evidence that occupations do explain the natives-foreigners wage gap (i.e. the
coefficients term shrinks with the introduction of the dummy variables for the occupation, in
Specification 3), in this subsection (see Table D4), I further investigate the role of the unexplained
wage gap within occupations with both high (elementary occupations) and low (professional
occupations) shares of immigrants (see Table 4).

A first main finding is that the overall gap is much lower among individuals employed in
elementary occupation. Even more, it turns to the opposite sign (with respect to the general
decomposition in Table 6) for four out of five groups of foreigners (the sole exception is
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EU13 group). In turn, the coefficient term loses most of its importance (it gets even null for North
African and Middle Eastern workers).

Contrarily, among professionals the unexplained part of the gap remains large, at times prominent
compared to the explained one. Nevertheless, even here the overall gap presents the opposite sign (with
respect to the general decomposition in Table 6) for EU13, Sub-Saharan Africa, and (although roughly
null) North Africa and Middle East, clearly due to differences in the characteristics.

Overall, the implications of these findings are noteworthy. On the one hand, immigrants (apart from
those from EU15 countries) in the Belgian labour market are evidently affected by occupational
segregation: whether as a personal choice or because of unobservable mechanisms from the demand
side, they find themselves mainly sorted into elementary occupations. On the other hand, within these
occupations they experience no unequal treatment with respect to natives, as the unexplained fraction
of the wage gap tends to zero (and, for certain groups, the overall average wage is even higher than the
one of Belgians). Given the positive correlation between occupation level and wage, this also cor-
roborates the existence of glass ceilings. A possible explanation to these results is that, as in elementary
occupations natives are outnumbered, it is actually the mass of foreign workers that determines the
equilibrium wage for the individuals employed in these jobs. Wage levels in these occupations might
be shaped by overall supply and demand dynamics within the foreign workforce, rather than by direct
competition with native workers.

Time Residing in the Country

Pineda-Hernández et al. (2025) find that, contrarily to their first-generation peers, second-
generation immigrants do not suffer from any difference in wages with respect to native
workers. In the present study, I do not investigate this evidence, as I look only at people who were
not born in Belgium. However, I can exploit the information about how long they have been living
in the country. In fact, while time does not break all the barriers that first-generation immigrants
face, compared to second-generation ones (e.g. place of education attainment), it does so for at
least some of them (e.g. language skills). Specifically, in this section, the usual five groups of
foreigners are split into three sub-groups according to the time that they have spent in the country:
less than 5 years; between 5 and 10 years; more than 10 years.

Table D5 summarises the main results. For what concerns the overall wage gap, a remarkable
drop in Δw is observable in the group of foreigners who have been residing in the country for more
than 10 years. While certainly consistent with Pineda-Hernández et al. (2025), such findings
provide additional evidence showing that the time itself spent in a country, regardless of the place
of birth, does matter in explaining wage differentials.

As for the breakdown of the wage gaps, I find that, except for few isolated cases, in all three
categories (<5, 5–10, and >10 years) and across all groups of countries, the role of the coefficients
effects is marginal, suggesting that (at least a portion of) the unexplained part in the overall
decomposition is due to unobservable characteristics linked to time (e.g. language skills and
acquisition of local habits). Interestingly, however, unlike the overall gap, differences in the
coefficients do not decrease considerably with time. Since a small but stable share remains
unexplained over the years, there might be a set of unobservable characteristics that cannot be
acquired with time, regardless of its duration.

Conclusions

Using the Labour Force Survey data, I document the existing wage gaps between individuals born
in Belgium and five major groups of immigrant workers. Using the Oaxaca-Blinder methodology,
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I centre around the decomposition of the wage differentials, and on the role of variables (skills,
characteristics, demographics, and work-related variables) in explaining them.

My main analysis delivers four primary results. My first result is that only workers from
EU15 countries present an average income decile (6.13) that is higher than Belgians’ (5.7). On the
contrary, the average income decile of the remaining groups of foreigners is lower than natives
and, except for Sub-Sahara Africa (with 5.10), below the 50th percentile. My second result
concerns the decomposition of the wage differentials between native and foreign workers.
Namely, I find a more prominent role of occupations, rather than industries, in explaining the
existing wage gaps. Hence, I find evidence that occupational segregation among foreigners
accounts for an important share of the unexplained differential. My third result is that for some
immigrants, even when I fully account for industry affiliation and occupation, the unexplained
portion of the wage differentials is sizeable (38% for EU15 countries, 35% for North Africa and
Middle East, and 32% for Sub-Saharan Africa). The study of the role of the variables and the
coefficients in the explained and the unexplained fractions of the wage differentials, respectively,
delivers my fourth main result (Appendix C, Online Appendices). Most notably, I find that the
wage payoff of an additional year of age is greater for Belgian workers by roughly 6 pp.

The replication of my empirical exercise restricted to sub-groups of workers delivers several
additional insights on the role of gender, education, industry, occupation and the time spent in the
country. Remarkably, wage gaps shrink to very low level for immigrants that are low educated,
employed in elementary occupations, and for those who have been living in the country for more
than ten years.

With its large share of immigrants from many countries of origin and very different back-
grounds, Belgium proves to be an optimal ground for this kind of research. Room for future
research building up on the findings of the present study, as well as replicating it to similar
contexts, remains wide.
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Notes
1. Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, Nether-

lands, Portugal, Spain, Sweden, and the United Kingdom.
2. In Luxembourg and in the Netherlands, foreigners earn 27% and 20% less than nationals, respectively

(compared to 15% and 16.5% in 2015).
3. Bulgaria, Croatia, Cyprus, Czechia, Estonia, Hungary, Latvia, Lithuania, Malta, Poland, Romania,

Slovakia, and Slovenia.
4. Different from EFTA countries (Iceland, Liechtenstein, Norway, and Switzerland).
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5. In general, the scope of what constitutes ‘skills’ can be rather extensive. In this study, I mainly refer to
skills as the level of education achieved together with the work experience.

6. These variables range over individual characteristics (e.g. gender and age), demographics (e.g. place of
residence and household composition), human capital (e.g. education and experience), family back-
ground (e.g. parents’ income), industry (e.g. manufacturing and services), and occupation (e.g.
manager).

7. Outlining the history of immigration in Belgium is beyond the scope of this study. However, one major
distinction between two categories of incomers is worth to be made: the low-skilled, who come mostly
from Eastern Europe, North Africa and the Middle East; and the high-skilled, who are mainly from
Western Europe and often gravitate around the industry of the International Institutions in Brussels.

8. Persons carrying out obligatory military or community service are not included in the target group of the
survey, as is also the case for persons in institutions/collective households. For a detailed description of
the data set, see Eurostat (2020).

9. Prior to 2011, data on wages are collected differently and not consistently with the subsequent years.
10. Besides their representativeness within the sample, the selected groups of immigrants constitute 81% of

the total foreign-born population in Belgium (source: Statbel). Geographical areas that are not considered
are excluded due to a lack of observations.

11. The detailed breakdown of these areas is illustrated in Section 1 and in the notes to Table 1. The decision
to group individuals from North Africa and the Middle East into a single category was driven primarily
by sample size considerations (the number of observations in each sub-group being too small when
disaggregated). At the same time, there is a meaningful rationale for grouping these origin countries
together. Despite differences in their specific national contexts, these groups tend to share several socio-
cultural characteristics relevant to labour market integration, including a predominantly Muslim
background, language (with the exception of Turks), and broadly comparable experiences of dis-
crimination in Western European societies.

12. Income deciles are an accurate proxy of actual salary (Section 3).
13. The terms ‘country of birth’, ‘country of origin’, ‘geographical area’, and ‘nationality’ are used in-

distinctly in the remainder of the paper.
14. See, for example, Dostie et al. (2023) and Fays et al. (2021).
15. Industries are identified using the 1-digit code of the Statistical Classification of Economic Activities in

the European Community (NACE).
16. Occupations are identified using the 1-digit code of the International Standard Classification of Oc-

cupations (ISCO), by the International Labour Organization (ILO). ‘Professionals increase the existing
stock of knowledge, apply scientific or artistic concepts and theories, teach about the foregoing in a
systematic manner, or engage in any combination of these three activities. Most occupations in this major
group require skills at the fourth ISCO skill level’ (source: International Labour Organization, 2022).
‘Elementary occupations consist of simple and routine tasks which mainly require the use of hand-held
tools and often some physical effort. [...] Most occupations in this major group require skills at the first
ISCO skill level’ (source: International Labour Organization, 2022).

17. The estimation is performed using the oaxaca() package on R. I refer to Hlavac (2022) for a detailed
explanation of the package’s functionalities. Standard errors were also calculated with bootstrapping up
to 1000 replicates. As results remain unchanged, I keep the standard 100 replicates for the sake of
computing speed.

18. ‘Monthly (take home) pay from main job’ (Eurostat, 2020). In the reminder of the article, I refer to the
actual income decile simply as ‘wage’.

19. This share was not significantly different during the period of my analysis.
20. For example, the share of non-EU workers in the European Commission (in 2022) is only 6%. Source:

European Commission (2022).
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21. The interpretation of the gap due to differences in the regression coefficients as a direct measure of
discrimination is highly debated in the literature. Statistically, the unexplained wage gap can be due to
any non-identifiable unobservable variable or, even more likely, to the combined effect of more than one
of them. While controlling for a broad range of characteristics (as in the present study) reduces sub-
stantially the set of unobservables, together with discrimination, a number of other potential candidates
(e.g. transferability of human capital) remains. According to Lehmer and Ludsteck (2011), ‘from a
theoretical point of view, the influence of unobservable variables is ambiguous. On the one hand,
variables that provide information on language skills or the transferability of human capital [...] could be
expected to reduce the unexplained gap significantly. On the other hand, immigrants are assumed to be a
highly motivated sample of the foreign labour force’. That said, the full attribution of the unexplained
wage gap to pure discrimination, neglecting any other possible difference in unobserved characteristics,
remains by far the most popular interpretation in the literature.

22. This is, in turn, adapted to the sub-group under analysis. For example, when I decompose the wage gap
between individuals with at most primary education, controls for the education level are clearly removed.

23. The reverse is true when the shares are more balanced (or even in favour of women, e.g. in
EU13 countries).

24. Neuman and Oaxaca (2003), for example, when they compare they wage gaps among workers with
different backgrounds in Israel, find that the smallest unexplained wage differentials of those that they
consider is that between Western and Eastern women.

25. It is worth noting, however, that for some groups (i.e. EU13 and North Africa and Middle East), it is the
(usually negligible) interaction term, and not the characteristics, that accounts for the largest part of the
wage differentials.

26. A growing body of literature (e.g. Altonji et al., 2012; Lemieux, 2014; Anelli and Peri, 2017) has recently
documented the prominent role of the field of study as main educational outcome for determining
income.
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