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Abstract

The Polish population in the Netherlands has grown rapidly since the acces-
sion of Poland to the European Union in 2004. Previous work on this relatively
new migrant group has largely focused on their demographic and socio-economic
characteristics, but hardly on their settlement patterns. This thesis analyses the
degree to which Polish migrants in the Netherlands live in ethnically segregated
neighbourhoods, the location of these neighbourhoods and the consequences
for the incomes of Polish migrants who live in these neighbourhoods by apply-
ing the method of individualised neighbourhoods. Geocoded register data from
Statistics Netherlands of 2012 allows for computation of individualised neigh-
bourhoods on different scales, based on an individual’s 50 to 51,200 nearest
neighbours. The results indicate that strong concentrations of Polish migrants
can be found in the western, and to a lesser degree in the southern and south-
eastern part of the country, and that the role of scale in segregation patterns
varies across municipalities. Fixed effects regression analyses applied on a total
of 62,197 Polish migrants show that there is a negative relationship between
small scale ethnic segregation and the incomes of Polish migrants which can’t
be captured when using administratively defined neighbourhoods. The analyses
provide support for the notion that segregation patterns and neighbourhood
effects are of a multi-scalar nature.

Keywords: neighbourhood segregation, individualised neighbourhoods, Polish
migrants, income, scale, multi-scalar segregation, micro-level segregation



1 Introduction

Since the accession of Poland to the European Union in May 2004, immigration
rates of Polish migrants to the Netherlands have surged. In 2014, the Nether-
lands received 24 thousand Polish immigrants, which makes Polish migrants the
largest new immigrant group in the country (Statistics Netherlands, 2015). Re-
cent research shows that Polish migrants often work in industry, construction
and agriculture and generally have low-wage jobs characterized by precarious
working conditions (Dagevos, 2011; Engbersen, Leerkes, Ilies, Snel, & Meij,
2011; Gijsberts & Lubbers, 2015; Van den Brakel et al., 2014). The experiences
of Polish migrants in the Netherlands are not unique. Countries such as Ger-
many, Ireland, Sweden, Norway and the United Kingdom also have a substantial
Polish population with similar labour market characteristics (Drinkwater, Eade,
& Garapich, 2009; Engbersen, Okolski, Black, & Pant̂ıru, 2010). Despite rela-
tively the high rates of return migration among Polish migrants (Nicolaas, 2011),
about half of the Polish migrants have the intention to settle in the Netherlands
(Gijsberts & Lubbers, 2015). Little research, however, addresses the location
where Polish migrants settle in the Netherlands.

The question arises whether Polish migrants, like many other immigrant
groups in the Netherlands live in ethnically segregated neighbourhoods. Much
research has been dedicated to studying the settlement patterns of migrants,
which shows that migrants are generally not equally spread over countries and
cities, but live in rather ethnically concentrated areas (Musterd, 2005). Living
in these ethnically segregated neighbourhoods is thought to have negative con-
sequences for the socio-economic integration of immigrants (Musterd, 2003). It
is unclear, however, whether this is also true for Polish migrants. This thesis
assesses the extent to which Polish migrants live in ethnically segregated neigh-
bourhoods and analyses the consequences of living in such neighbourhoods for
the incomes of Polish migrants.

The idea that “living in deprived neighbourhoods has a negative effect on res-
idents’ life chances over and above the effect of their individual characteristics”
(Van Ham, Manley, Bailey, Simpson, & MacLennan, 2011, p. 1) are called neigh-
bourhood effects. Despite the strong theoretical foundations of neighbourhood
effects, the empirical work on neighbourhood effects hardly provide a uniform
picture of its impact on individual outcomes (R. Andersson, Musterd, Galster,
& Kauppinen, 2007; E. K. Andersson & Malmberg, 2015; Musterd, 2003; Mus-
terd, Andersson, Galster, & Kauppinen, 2008; Van Ham et al., 2011). Results
often contradict each other, and the size of the effects are generally moderate in
magnitude. Understanding whether neighbourhood effects are present and how
they operate is of key importance given the ample attention that neighbourhood
segregation and its assumed negative effects receives by scholars, policy makers
and politicians on both sides of the Atlantic (Musterd, 2005).

A recent attempt to shed light on the ambiguous results regarding neighbour-
hood effects has been carried out by Andersson and Malmberg (2015). They
argue that the lack of quantitative support for neighbourhood effects may be due
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to methodological errors in the measurement of neighbourhood effects. In the
majority of studies, neighbourhoods are defined by administrative areas, such
as census tracts or administrative neighbourhoods. Andersson and Malmberg
(2015) propose a new methodological technique called individualised neighbour-
hoods, in which neighbourhoods are defined as a buffer around an individual
on the basis of the individual’s k nearest neighbours, rather than on admin-
istrative areas. The value of k is allowed to vary in terms of the amount of
nearest neighbours included in the individualised neighbourhood, allowing the
size of the buffer created around the individual to vary by scale. This method-
ological approach is in line with the notion that neighbourhood segregation and
neighbourhood effects are phenomena that take place and have different char-
acteristics on different scales (W. Clark, Andersson, Östh, & Malmberg, 2015;
Fowler, 2016; Jones, Johnston, Manley, Owen, & Charlton, 2015; Sleutjes &
De Valk, 2015). In their analysis, Andersson and Malmberg (2015) report that
the methodology of individualised neighbourhoods finds neighbourhood effects
which are three times stronger in magnitude compared to conventional area-
based measurements of neighbourhoods, in which neighbourhoods are measured
by administratively defined areas.

The method of individualised neighbourhoods has not yet been applied to
analyse how the composition of the neighbourhood in terms of ethnic segrega-
tion has economic consequences for immigrants (for a notable exception see Van
Ham, Hedman, Manley & Östh, 2014). This thesis will add to the literature
by applying the method of individualised neighbourhoods to the case of Polish
immigrants in the Netherlands. The use of the individualised neighbourhoods
can extend our understanding of the relatively unexplored role of scale in neigh-
bourhood segregation, an aspect often overlooked in the neighbourhood effects
literature (Lupton & Kneale, 2012; Manley & Van Ham, 2012). Moreover, the
use of individualised neighbourhoods circumvents the problem of spatial depen-
dency of segregation measures (known as the modifiable areal unit problem, or
MAUP) by defining personal neighbourhoods in the same way for all individuals
(Östh, Malmberg, & Andersson, 2014). Overcoming this problem allows for a
sound comparison of neighbourhood segregation measures over different areas.

The case of Polish migrants in the Netherlands first of all provide a unique
opportunity to apply this method to a relatively new immigrant group, for which
limited information on their residential patterns is available. Secondly, disen-
tangling whether the degree of ethnic segregation of the neighbourhood affects
the incomes of Polish migrants will add to the knowledge of the economic inte-
gration experience of this new and rapidly growing migrant group.

The objective of this thesis is threefold. First, residential patterns in terms
of ethnic segregation of Polish migrants in the Netherlands are explored. Sec-
ondly, this thesis analyses how the method of individualised neighbourhoods
relates to conventional area-based measurements of segregation for this migrant
group in the Netherlands. Lastly, the influence of ethnic neighbourhood segre-
gation on the incomes of Polish migrants is analysed by using the individualised
neighbourhoods.

The three research questions of this paper are thus:
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1. Where in the Netherlands do Polish immigrants live and to what extent
are the neighbourhoods they live in ethnically segregated?

2. Does the identification of ethnic segregation depend on the measurement
of neighbourhoods and to what extent are different patterns of segregation
found by using the individualised neighbourhoods-approach compared to
using administrative neighbourhoods in the case of Polish migrants in the
Netherlands?

3. How and to what extent does ethnic neighbourhood segregation affect the
incomes of Polish migrants in the Netherlands and how is this relationship
affected by the use of individualised neighbourhoods compared to using
administrative neighbourhoods?

To address the research questions data from the Systems of social statistical
datasets (SSD) that cover the entire population is used (Bakker, Van Rooijen,
& Van Toor, 2014). Having high quality register data is a prerequisite to per-
form an analysis based on the method of individualised neighbourhoods, which
requires geocoded data for all individuals. The register data allows for the
identification and a detailed description of the residential areas in which Polish
migrants live. The effect of ethnic neighbourhood segregation of Polish migrants
on their incomes will be analysed by performing a fixed effects regression.

2 Context: Polish immigrants in the Nether-
lands

Due to the vastly increasing Polish population in the Netherlands since the
accession of Poland to the European Union in May 2004, a growing body of
literature addressing the position of Polish migrants in the Dutch society af-
ter migration is emerging. This literature covers various aspects of the Polish
immigrants’ lives, such as the motivation for migration, living arrangements,
labour market position, demographic behaviour, education and proficiency in
the Dutch language. The following paragraph provides a brief overview on these
topics.

Many Polish migrants arrive in the Netherlands through special recruitment
agencies, which are often located in Poland (Engbersen et al., 2011). Indeed,
the majority of migration from Poland to the Netherlands is driven by labour
motivations, although family motivated migration seems to be slowly increasing
(Gijsberts & Lubbers, 2013). It is not uncommon that employment agencies
also provide housing for the migrants. A prime example are so-called ‘Polish
hotels’, referring to accommodations that are specifically set up for the purpose
of housing Polish migrants, which are mainly located in rural areas (Engbersen
et al., 2012). The majority of Polish migrants in the Netherlands live in areas of
high agricultural activity (Gijsberts & Lubbers, 2013). Polish migrants who live
in more urban areas, however, tend to live in racially mixed areas, character-
ized by high degrees of non-western immigrant concentrations and high levels
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of socio-economic deprivation (Snel, 2011). The available research, however,
does not explicitly address whether Polish migrants live in concentrated areas
amongst themselves.

These locational patterns are reflected by the sectors in which Polish mi-
grants are employed, as the majority of Polish migrants in the Netherlands work
in agriculture, industry and construction (Gijsberts & Lubbers, 2013, 2015).
These are generally temporary, low wage and low prestige jobs (Dagevos, 2011;
Gijsberts & Lubbers, 2015). The rate of unemployment and self-employment
among Polish migrants is relatively low. When Polish migrants are unemployed
re-entry into the labour market takes place rather quick (Gijsberts & Lubbers,
2015). At the same, time sequence analyses on Dutch register data also show
that unemployment is an important factor in return migration (Kleinepier, de
Valk, & Van Gaalen, 2015). Of the Polish migrants that that stay in the Nether-
lands, however, over 70% are able to find a new job within a year (Gijsberts
& Lubbers, 2015). Furthermore, Gijsberts and Lubbers (2015) find that being
in employment is positively affected by a higher frequency of contact with the
own ethnic group. The majority of Poles state that co-ethnics are an important
resource for finding a job (Gijsberts & Lubbers, 2013, 2015).

The literature on Polish migrants in the Netherlands also addresses various
demographic characteristics of this immigrant group. Recent Polish migrants
are generally rather young. The majority of the Polish migrants are between the
ages 18 and 35 (Gijsberts & Lubbers, 2013). Survey data shows that 87% of all
Polish migrants are either in a stable relationship, or are married (Gijsberts &
Lubbers, 2015). The large majority of Polish migrants are in relationships with
co-ethnics (Kleinepier et al., 2015) and around half of the Polish migrants in the
Netherlands have children living in the household (Gijsberts & Lubbers, 2015).
Those who have children are less likely to return to Poland than those without
children in the household (Kleinepier et al., 2015). Cohabitation and marriage
are equally common amongst Polish migrants in the Netherlands, which is re-
markable given that cohabitation is a relatively uncommon living arrangement
in Poland (Kleinepier et al., 2015).

Furthermore, the Polish migrants tend to be higher educated than other im-
migrant groups in the Netherlands (Gijsberts & Lubbers, 2013). Various survey
data show that half of the Polish migrants has achieved secondary education, and
about one-fifth has achieved tertiary education (Weltevrede, De Boom, Rezai,
Zuijderwijk, & Engbersen, 2009; Engbersen et al., 2011; Gijsberts & Lubbers,
2013).

Lastly, Polish migrants in the Netherlands have relatively low proficiency in
the Dutch language (Gijsberts & Lubbers, 2013). There are indications, how-
ever, that language proficiency among Polish migrants increases in the years
following the event of migration, particularly when contact with natives is high
(Gijsberts & Lubbers, 2015). The majority of Polish migrants makes efforts to
learn the Dutch language in the years following migration (Gijsberts & Lubbers,
2015).
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3 Theoretical framework

Despite the growing body of literature on the Polish migrant group in the
Netherlands, no research has yet addressed the extent to which Polish migrants
live in ethnically segregated neighbourhoods. Consequently, it is unclear to
what extent ethnic neighbourhood segregation affects the incomes of Polish im-
migrants.

Moreover, there seems to be no satisfying empirical answer to whether ethnic
neighbourhood segregation affect immigrants’ labour market position in gen-
eral. Since Wilson’s The truly disadvantaged (1987), the amount of research
analysing neighbourhood effects has grown rapidly (Van Ham et al., 2011). In
the United States, relatively strong negative neighbourhood effects on individ-
ual socio-economic outcomes have been found (Jencks & Mayer, 1990; Sampson,
Morenoff, & Gannon-Rowley, 2002). Quantitative European studies, however,
often do not find these strong neighbourhood effects (Musterd, 2003; Musterd
et al., 2008; Van Ham et al., 2011; E. K. Andersson & Malmberg, 2015). Qual-
itative researchers, on the other hand, do find indications for the presence of
neighbourhood effects, also in a European setting (Pinkster, 2007; Atkinson &
Kintrea, 2001). The discrepancy between the available qualitative and quanti-
tative evidence is puzzling, particularly given the strong theoretical foundations
of neighbourhood effects.

According to the existing literature neighbourhood segregation is thought
to affect the incomes of migrants in various ways and these may also apply to
Polish migrants in the Netherlands. Three mechanisms that link ethnic neigh-
bourhood segregation to the individual incomes of Polish migrants are mecha-
nisms of human capital externalities, the ethnic economy mechanism and the
linguistic concentration mechanism.

The first mechanism deals with human capital externalities. Borjas (1992,
1995) argues that the effect of ethnic neighbourhood segregation on immigrants’
economic outcomes depends on the stock of human capital within the eth-
nic community. If the ethnic enclave is highly skilled, disadvantaged recent
immigrants could benefit from living in an ethnic segregated neighbourhood.
When the level of human capital within the ethnic community is low, on the
other hand, the opposite effect may be true (Borjas, 1995; Edin, Fredriksson,
& Åslund, 2003). It has been argued, however, that a migrant’s human capital
obtained in the country of origin is less valued than human capital acquired
in the host country, a notion which also finds empirical support in the Dutch
case (Kanas & van Tubergen, 2014). Also for Polish migrants, it can be argued
that the economic returns to human capital obtained in Poland are relatively
low after migrating to the Netherlands, as Polish migrants generally work in
low prestige and low wage jobs, despite their relatively high levels of education
(Dagevos, 2011; Engbersen et al., 2011; Gijsberts & Lubbers, 2015). Due to the
low returns of education for Polish migrants, the relationship between the labour
market position and educational attainment of Polish migrants is arguably fairly
weak within the Dutch context. Indeed, this has also shown to be the case in
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the case of Polish migrants in the United Kingdom (Drinkwater et al., 2009).
There is thus limited opportunity for Polish migrants to experience the economic
benefits from their co-ethnics’ human capital. Human capital externalities are
therefore likely to establish a negative relationship between ethnic neighbour-
hood segregation and the income of Polish migrants in the Netherlands.

Secondly, strong ethnic neighbourhood concentrations could be associated to
the formation of ‘ethnic enclave economies’ (Galster, Metzger, & Waite, 1999),
a phenomenon which refers to firms located in geographically bounded areas
with high concentrations of other co-ethnic enterprises (K. L. Wilson & Portes,
1980). Given the occupational concentration of Polish migrants in the certain
sectors such as industry, construction and agriculture (Dagevos, 2011; Eng-
bersen et al., 2011; Van den Brakel et al., 2014), it is likely that such ethnic
economies exist. Qualitative research has shown that a living in an ethnically
segregated neighbourhood is associated with higher employment rates of im-
migrants in ethnic enclave economies through social network mechanisms, as
informal job networks among immigrants within ethnic enclave economies are
often shaped along ethnic lines (Pinkster, 2007) Employment resulting from
these immigrant informal job networks, however, generally consists of low-wage
jobs which provide little opportunities for upward social mobility (Sanders &
Nee, 1987; Pinkster, 2007). In line with these findings, quantitative research
shows migrants who live in ethnically segregated neighbourhoods have less in-
terethnic ties (Martinovic, Van Tubergen, & Maas, 2009), and that immigrants
who have more native contacts have a higher occupational status and higher in-
comes than immigrants with less contacts with natives (Kanas, Chiswick, Lippe,
& Tubergen, 2012). In this way, living in an ethnically concentrated neighbour-
hood may hamper the immigrant’s access to the generally more lucrative jobs
of the mainstream economy (Sanders & Nee, 1987). These observations lead
to the hypothesis that higher degrees of ethnic segregation of Polish migrants
negatively affect the incomes of Polish migrants.

The last mechanism relates to the formation of linguistic enclaves, which
are linked to ethnic enclaves by two pathways. First, migrants who live in
ethnically concentrated areas have more opportunities to speak their mother
tongue, as they have the opportunity to meet co-ethnics more frequently than
those migrants living in areas with less co-ethnics (Stevens, 1992; Chiswick &
Miller, 1996). This reduces the amount of Dutch used in daily life and therefore
negatively influences the immigrant’s Dutch language skills. Secondly, the in-
centives for learning the host country’s language become relatively lower as the
size of an ethnic concentration increases, in particular when migrants work in an
ethnic enclave economy where they can rely on their native language (Stevens,
1992; Bauer, Epstein, & Gang, 2005). Living in an ethnically segregated area
is therefore thought to be associated with lower degrees of proficiency in the
host language (Chiswick & Miller, 2002) Indeed, a larger immigrant group size
has been found to relate to lower language proficiency of the migrant group
(Van Tubergen & Kalmijn, 2005, 2009). Chiswick and Miller (1995, 2002) ar-
gue that limited destination language proficiency reduces the earnings potential
of immigrants, as it decreases job search efficiency, access to jobs and may lower
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productivity. Living in areas with higher degrees of ethnic neighbourhood seg-
regation is therefore hypothesized to negatively affect the incomes of Polish
migrants.

4 Measuring segregation in neighbourhoods

In order to test the proposed relationship between segregation and its effects
an accurate measurement of the neighbourhood first is needed. Andersson and
Malmberg (2015) argue that the lack of empirical support for neighbourhood
effects is attributable to the lack of a rigid methodological approach for measur-
ing neighbourhood segregation. They propose a method called individualised
neighbourhoods, where neighbourhoods are defined as a buffer around an in-
dividual in a circular fashion based on his or her k nearest neighbours. The
parameter k can take on different values, allowing the neighbourhoods to vary
by scale.

Defining neighbourhoods as buffers around the individual has three major
advantages over conventional area-based neighbourhood measurements, which
are usually defined as administrative areas. First, area-based measurements of
segregation are plagued by the modifiable areal unit problem MAUP, which
refers to the phenomenon that aggregated segregation measures are affected by
the composition of a geographical unit and by how its boundaries are drawn
(Openshaw, 1984; Wong, Lasus, & Falk, 1999). Wong (1993) has shown that
levels of segregation tend to decline as the scale of the areal unit increases. Con-
sequently, comparing levels of segregation between neighbourhoods which differ
in terms of geographical size and population composition can be misleading.
The issue of MAUP can be circumvented when neighbourhoods are defined as
a buffer constructed based on the k nearest neighbours around the individual,
as the neighbourhoods are then defined equally for all individuals.

A second drawback of conventional neighbourhood measurements is that
such measurements refer to an aggregate measure of an abstract spatial structure
rather than to a phenomenon which affects individuals (Östh et al., 2014). As a
result, geographically defined measures of spatial segregation are based on the
assumption that individuals do not interact across the boundaries of the areal
units in which they reside. Neighbourhood effects are not bounded by geograph-
ically defined areas, as individuals’ social lives extend well beyond boundaries
of administrative neighbourhoods. Defining neighbourhoods as buffers around
individuals based on their nearest neighbours is therefore a more theoretically
sound approach of measuring neighbourhood segregation and its possible effects
on individuals.

A final advantage of the measurement of individualised neighbourhoods over
conventional neighbourhood measurements is that it allows for a more detailed
analysis of the role of scale in neighbourhood research, an aspect which is fre-
quently omitted in the empirical literature (Manley & Van Ham, 2012; Östh,
Clark, & Malmberg, 2015). Patterns of segregation can strongly differ across
various geographical scales (Lee et al., 2008). Differences in micro- and macro-
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levels of segregation are not captured by conventional administrative neighbour-
hood measurements, as the role of scale is not accounted for. Lee and colleagues
(2008) argue that there is not one ‘right’ scale size to measure neighbourhood
segregation, and that different scales of neighbourhood measurements should
explicitly be taken into account.

When accounting for the role of scale, it is important to acknowledge that
neighbourhood segregation and neighbourhood effects may operate differently
at different scales (Van Ham et al., 2011). Neighbourhood segregation and
neighbourhood effects should therefore be approached multi-scalar phenomena.
Different mechanisms of neighbourhood effects may operate at different scales
(Östh et al., 2015). When testing hypotheses regarding neighbourhood effects, it
therefore important to specify the neighbourhood measurements at the correct
scale. Certain neighbourhood effects may not be identified if they are measured
at the wrong scale (Manley & Van Ham, 2012).

It should be noted, however, that the method of individualised neighbour-
hoods does have its drawbacks. The method cannot take natural borders such
as rivers and roads into account. For this reason, the neighbourhood an indi-
vidual perceives to live in may differ from the neighbourhood computed with
the individualised neighbourhoods method. As calculation of the individualised
neighbourhoods are based on the nearest neighbours, this consequently means
that the geographical sizes of individualised neighbourhoods may differ strongly
between people living in rural and in urban areas. Lastly, the choice for the
population size of the individualised neighbourhoods is relatively arbitrary. As
noted, there is no one ‘right’ size for the measurement of neighbourhoods (Lee
et al., 2008).

5 Conceptual model

The conceptual model which follows from the previous paragraphs is depicted
in Figure 1, which outlines the expected relationships between the introduced
concepts. First, the use of individualised, scalable neighbourhoods is thought
to improve measurements of ethnic neighbourhood segregation compared to ad-
ministrative neighbourhoods, by circumventing the MAUP, being theoretically
sound and providing insight in the role of scale. Second, the hypothesized neg-
ative relationship between ethnic neighbourhood segregation of Polish migrants
and the incomes of these migrants is thought to be strengthened by the use of
the individualised neighbourhoods approach compared to administrative neigh-
bourhoods.
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Figure 1: Conceptual model

6 Data and methods

6.1 Data

To analyse the research questions and the hypothesis register-based data from
Statistics Netherlands is used. These data are constructed by using informa-
tion from the System of social statistical datasets (SSD). Bakker, Van Rooijen
and Van Toor (2014) refer to the SSD as a “a system of linked statistical regis-
ters and surveys which cover a broad range of demographic and socio-economic
subjects” (p. 412). The data is constructed by combining data from various
administrative registers into one dataset (Bakker et al., 2014). These data are
linked on the basis of the citizen service number, which is the unique personal
identifier of all Dutch citizens. After linking the various datasets, the SSD un-
dergoes a procedure of anonymization. Data such as the SSD, which are based
on population registers, are widely recognised as high quality data, as they over-
come problems such as non-response, recall errors or small sample sizes. The
data refers to the situation in the Netherlands at the 31st of December, 2012.

The SSD contains geocoded information of the households of all registered
individuals, which is used to calculate neighbourhoods based on an individual’s
k nearest neighbours. This computation is done by using EquiPop, a software
package specifically designed to calculate individualised neighbourhoods (Östh,
2014). As the dataset is very large, calculating these individualised neighbour-
hoods is computationally demanding. Therefore, the geocoded data is trans-
formed to grids of 100 by 100 meters, a computational technique which is in
line with Östh, Malmberg and Andersson (2014) and Östh, Clark and Malm-
berg (2015). Individualised neighbourhoods are then calculated by counting
the amount of individuals within a grid, and subsequently adding neighbours
from adjacent grid cells in a circular fashion until the specified level of k nearest
neighbours has been reached (Östh et al., 2014). The programme then pro-
vides aggregate statistics for these grids. EquiPop calculates the proportion of
people who are Polish immigrants, defined as those individuals who were born
in Poland, within the individualised neighbourhood. EquiPop also provides a
variable indicating the distance needed to reach the specified amount of nearest
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neighbours for every grid. Ethnic neighbourhood segregation is measured on
the on eleven different scales by calculating the percentage of Polish immigrants
within every k -level. These scales are 50, 100, 200, 400, 800, 1,600, 3,200, 6,400,
12,800, 25,600 and 51,200 nearest neighbours. The dataset is restricted to the
working ages of 18 until 64.

6.2 Method

The analysis consists of three parts, which correspond to the three objectives
of the study. In the first part of the analyses, descriptive statistics on the de-
gree to which Polish migrants live in segregated residential areas are presented,
which allow for the identification of the extent to which Polish migrants live in
segregated areas. To explore the location of these areas in the Netherlands, a ge-
ographic analysis is conducted using Geographical Information Systems (GIS).
Presenting the degree ethnic segregation on various k -levels for three selected
municipalities allows for the distinction between micro- and macro-level pat-
terns of segregation.

In the second part of the analyses, the individualised neighbourhood ap-
proach is compared to the conventional measurement of administrative neigh-
bourhoods by means of the isolation index. The isolation index measures the
probability that a minority member, in this case Polish immigrants, meets an-
other minority member if contacts are picked randomly within a neighbourhood
(Östh et al., 2014). The intuitive interpretation of the isolation index makes
this measure a popular choice for measuring neighbourhood segregation. The
isolation index is calculated for Polish migrants on the eleven selected k -levels,
which are then juxtaposed to the isolation index based on administrative neigh-
bourhoods available in the SSD. This analysis is carried out for three selected
municipalities. The isolation index calculated based on administrative neigh-
bourhoods is calculated as:

n∑
i=1

[(xi

X

)(xi

ti

)]
(1)

where xi is the minority population of area i, X is the total minority popu-
lation, and ti is the total population of area i (Iceland & Weinberg, 2002).

Calculating the isolation index on the basis of the individualised neighbour-
hoods method requires a small modification of the original formula:

n∑
i=1

(
xi ∗ xi,k

k

)
n∑

i=1

xi

(2)

where k is the amount of nearest neighbours included in the individualised
neighbourhood (Östh et al., 2015).
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In the last part of the analysis the relationship between ethnic neighbour-
hood segregation and the incomes of Polish migrants is tested by estimating
eleven different fixed effects regression models on all eleven specified k -levels.
This analysis is carried out on the national level. The eleven fixed effects regres-
sion models are identical apart for the value of the specified number of k nearest
neighbours included in the individualised neighbourhoods, effectively testing the
hypothesized relationship on eleven different scales. In the fixed effects models
a dummy for every administrative neighbourhood in which at least one Polish
individual lives is included in the model (6,454 dummies in total). Hereby, the
model accounts for the variation between administrative neighbourhoods, re-
ducing the risk of omitted variable bias on the neighbourhood level.

To test the hypothesized negative relationship between ethnic segregation
and the incomes of Polish migrants, the proportion of Polish migrants within
the individualised neighbourhoods as calculated by EquiPop is included as the
main independent variable in the fixed effects regression model. Due to the
inclusion of the 6,454 dummies for every administrative neighbourhood, the es-
timated coefficient for the proportion of Polish migrants within k effectively
shows the added effect of ethnic segregation on income as calculated by the
individualised neighbourhoods method on top of the administrative neighbour-
hoods. To correct for the spatial autocorrelation between individuals living in
similar residential contexts, clustered standard errors based on the neighbour-
hood level are applied.

The fixed effects regression analysis is restricted to first generation Polish
migrants in the working ages and who participate in the labour market, meaning
that they are between the ages of 18 and 64 and have a job or are looking for
a job at the time of measurement. These are 62,356 individuals in total. The
amount of missing data for these cases is minimal. For 120 Polish migrants no
geocoded data is available. 39 Polish migrants have missing values on one of the
variables in the model (19 missing values on income and 20 missing values for
length of stay in the Netherlands), leaving the fixed effects regression analysis
with a total of 62,197 cases in the final model.

6.3 Dependent variable of the fixed effects regression anal-
ysis

The dependent variable is measured as the absolute income of individuals. In
the SSD this is measured as an individual’s so-called ‘personal’ income, which
is defined as the yearly gross income from work, a business and government
welfare payments from income insurances and social insurances (not including
childcare benefits). The measurement does not include a household’s income
sources or subsidies which cannot directly be traced back to individual mem-
bers of a household, therefore only measuring individual income. In research
in which income is the dependent variable, it is a standard procedure to per-
form a natural logarithmic transformation to the dependent variable to account
for the positive skewness of the income distribution and the violation of the
homoscedasticity-assumption in regression analyses (Mincer, 1974; Chiswick &
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Miller, 2002; Kanas et al., 2012; Drinkwater et al., 2009). In this thesis, how-
ever, the dependent variable remains untransformed due to the fact that the
used income measure can take on negative values (which are values usually
present among people who are self-employed who own a business which records
losses), making a natural logarithmic transformation impossible. The possibility
of adding a constant value which is slightly higher than the minimum observed
value in the income distribution to the dependent variable has been explored,
but has been found to distort the data. To account for the distributional is-
sues of the dependent variable and its consequences, a sensitivity analysis which
uses a relative rather than an absolute specification of the dependent variable
is carried out to test the robustness of the model.

6.4 Independent variables of the fixed effects regression
analysis

The main independent variable of interest measuring the concept of ethnic seg-
regation which is used to test the hypotheses is measured as follows.

Percentage of Polish migrants within k : This variable is calculated by EquiPop,
indicating the percentage of Polish migrants within each individualised neigh-
bourhood at the specific k -level. In the fixed effects regression, the parameter for
this variable must be interpreted as the extra effect of using the individualised
neighbourhood method on top of using conventional administrative neighbour-
hoods, as the administrative neighbourhoods are already included as dummies
in the model. To ease the interpretation of the coefficient, the variable is trans-
formed in such a way that the coefficient gives the estimated difference in income
between the minimum and maximum observed values of ethnic segregation.

The model also contains the following set of individual level control vari-
ables.

Distance: The distance variable represents the Euclidian distance between
the grid in which the individual’s household is located and the grid furthest
removed from the individual’s grid needed to reach the specified k -level as cal-
culated by EquiPop (Östh, 2014). This variable accounts for the variation in
the distance needed to reach the k -level due to differences in the population
densities of residential areas.

Age: This variable indicates the age of the individual on the 31st of Decem-
ber 2012. To account for the non-linearity of age-income profiles a quadratic
specification is included in the model (Mincer, 1974).

Sex : The variable sex is included in the model as a dummy variable, taking a
value of 1 if the individual is a man, and value of 2 if the individual is a woman.

Length of stay : The length of stay of the Polish migrant in the Netherlands
is split in four categories. The first category includes migrants who arrived in
the Netherlands 8 or more years ago (corresponding to the time before Poland
entered the European Union), the second category includes those who arrived
between 5 and 8 years before the moment of observation, the third comprises
those who arrived between 1 and 4 years ago and the last category arrived to
the Netherlands less than one year before the moment of observation.
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Household characteristics: The variable indicating the household charac-
teristics is split into nine categories: living in a household without a partner
(either marriage or cohabitation) and without children, living in a household
with a partner and with one child, living in a household with a partner and
with two children, living in a household with a partner and with three or more
children, living in a household with a partner and no children, living in a house-
hold without a partner and with one child, living in a household without a
partner and with two children, living in a household without a partner and with
three or more children and one rest-category, which is a small category made up
out of children who live in their parents’ household (52.41%), a person living in
a household who is not the partner, the parent or a child of someone else in the
household (39%) or a person living in an institutional household (8.59%).

Self-employed : This dummy variable takes a value of 1 if the Polish individ-
ual is self-employed, and 0 if this is not the case.

7 Results

7.1 Descriptive analysis

To illustrate the extent to which Polish migrants live in segregated areas, Table
1 shows the proportion of Polish migrants in the individualised neighbourhoods
for selected percentile ranks on various k -levels. For a k -level of 50, it can be
seen that half of the Polish migrants in the Netherlands live in an area with
3.8% co-ethnics or less. This means that half of the Polish migrants roughly
have two or less Polish-born neighbours in an area of 50 nearest neighbours.
For k = 200, the value of 0.09 for the 90th decile implies that for ten percent
of the Polish migrants in the Netherlands at least 18 out of the 200 nearest
neighbours are of Polish descent. One percent of the Polish migrants between
ages 18 and 64 lives in small segregated areas which almost only consist of
Polish-born. The 99th percentile has a value of 0.957 on k = 50, implying that
out of the 50 neighbours, 48 are Polish-born. As the k -level increases the highest
observed value naturally decreases. The highest observed value for k = 51,200
is 0.048, meaning that the highest observed number of Polish-born within an
area of 51,200 nearest neighbours is 2,458. These descriptive results show that,
although there are some areas where Polish migrants live in highly ethnically
segregated neighbourhoods, the larger share of the Polish migrants does not live
in such areas.

To explore where these highly segregated areas are, the ratios of Polish mi-
grants on a k -level of 25,600 are shown on a map of the Netherlands, which is
presented in Figure 2. The specific k -level of 25,600 is chosen because it repre-
sents the size of a medium sized city or a metropolitan area, which allows for the
identification of general residential patterns of Polish migrants on a macro-level
of segregation. The colours indicate the proportions of Polish migrants within
the buffer of k nearest neighbours in quintiles.
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Figure 2: Percentages of Polish migrants on k = 25,600
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Table 1: Observed proportion of Polish-born nearest neighbours for selected
k -levels for various percentiles across the Polish population aged 18-64 (N =
62,236)

k = 50 k = 200 k = 800 k = 3, 200 k = 12, 800 k = 52, 200

Minimum value 0.002 0.002 0.000 0.000 0.000 0.001

10th percentile 0.013 0.004 0.003 0.003 0.004 0.004

50th percentile 0.038 0.021 0.014 0.011 0.010 0.009

75th percentile 0.076 0.045 0.030 0.023 0.019 0.017

90th percentile 0.143 0.090 0.060 0.045 0.036 0.029

95th percentile 0.233 0.132 0.090 0.063 0.050 0.036

99th percentile 0.957 0.488 0.228 0.103 0.075 0.041

Maximum value 1 0.996 0.365 0.154 0.089 0.048

Source: own calculations.

Figure 2 shows that the largest Polish concentrations are found in the western
part of the country, near to the city of The Hague in the municipality Westland.
Smaller concentrations are also found in the municipality of Zundert, close to
the Belgian border, and close to Eindhoven in the province of North Brabant
(the municipalities of Asten and Someren in particular). To explore segregation
patterns within particular municipalities, the following section focusses on three
municipalities with high concentrations of Polish migrants which have been iden-
tified in Figure 2. These municipalities are Westland, Zundert and The Hague.
The municipality of Westland is chosen as it is the municipality with the highest
percentage of Polish migrants in the Netherlands on the 31st of December 2012.
Zundert is included to also explore segregation patterns in smaller municipali-
ties with strong concentrations of Polish migrants. The motivation to include
The Hague in the in-depth analysis is that this is the municipality with highest
absolute number of Polish migrants in the Netherlands.

It should be noted that the statistics presented in the Figures 3, 4 and 5 are
based on national calculations.

Figure 3 presents the municipality of Westland. Out of the 63,509 total in-
habitants aged between 18 and 64, 2,910 are Polish migrants, making up 4.6%
of the total population of Westland. For k = 50, very strong concentrations
of Polish migrants can be found in Westland, as shown in Figure 3. There are
numerous grids in which 80 to 100% of the 50 nearest neighbours are Polish mi-
grants. As the k -level gradually increases to 400, patterns of ethnic segregation
become less pronounced, as some of the very strong concentrations disappear
when the value of k increases. This shows that patterns of segregation in the
municipality of Westland are particularly pronounced on smaller scales, and be-
come gradually less pronounced when higher scale levels are introduced.

The same analysis is presented for the municipality of Zundert in Figure 4,
which is a much smaller municipality. The 415 Polish migrants living in this
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Figure 3: Proportion of Polish migrants in an individualised neighbourhood on
various k -levels in the municipality of Westland

16



Figure 4: Proportion of Polish migrants in an individualised neighbourhood on
various k -levels in the municipality of Zundert

municipality make up 3.1% of the total population in the age range of 18 until
64. In Zundert, some fairly strong concentrations of Polish migrants can be
found. For k = 100, there are concentrations of 40 to 60 Polish migrants in the
southern part of the municipality. As the k -level increases, the weaker northern
concentrations disappear, while the area of the concentrations in the southern
part of the municipality increase in size. This is likely to be related to the low
population density in this municipality. The size of the ethnic concentration
naturally increases as the number of households within the grids is low. This
outcome indicates that there is geographical variation in the role of scale in
neighbourhood segregation between municipalities. It also implies that the use
of higher k -levels may be less informative for rural areas with a low population
density such as Zundert.

In the municipality of The Hague, another relationship between scale and
ethnic segregation emerges. The Hague is the municipality with the highest
absolute number of Polish migrants (6,575) in the Netherlands. The Polish
residents in The Hague account for 8.7% of the total Polish population in the
Netherlands aged between 18 and 64. Figure 5 shows that on the smallest
k -levels presented in the figure (k = 400), virtually no segregation of Polish
migrants is visible. As the k -level gradually increases, however, the patterns of
segregation strongly change. At the highest k -level presented in the figure (k
= 3,200), relatively high levels of segregation are found in the administrative
neighbourhood of Laakkwartier in the eastern part of the municipality. Levels of
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Figure 5: Proportion of Polish migrants in an individualised neighbourhood on
various k -levels in the municipality of The Hague

ethnic segregation become more pronounced as the size of the buffer constructed
around the grids increases.

In sum, the results from the GIS analysis indicate that the role of scale is an
important factor to take into account when exploring patterns of neighbourhood
segregation, as the observed degree of segregation can change when a different
scale-level is specified. It is also important to note that there appears to be
geographical variation in the scale at which neighbourhood segregation is most
pronounced. In the municipality of Westland, segregation takes place on the
smallest level identified in the analysis, whereas in the municipality of The
Hague patterns of segregation appear not to be pronounced on smaller scales,
but do take place on larger scales. These results may relate to differences in
the population density of the two municipalities. Lastly, the results indicate
that for smaller, less densely populated municipalities such as Zundert, higher
k -levels may be less informative than in more densely populated municipalities.

7.2 Comparing isolation indices on different k-levels

In the following section the isolation index based on the individualised neigh-
bourhoods measurement is compared to the same index calculated by means
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Figure 6: Isolation index calculated for different k -levels (yellow line) and based
on administrative neighbourhoods (red line) for the municipality of Westland

of administrative neighbourhoods. Comparing the isolation index calculated
by using both neighbourhood measurements allows for the analysis of how the
measurement of segregation may depend on the methodology used for measuring
neighbourhoods. It also allows for the direct comparison of how individualised
neighbourhood approach relates to the conventional administrative neighbour-
hoods. The analysis is carried out for the three selected municipalities of West-
land, Zundert and The Hague.

The results of the comparison are presented in Figures 6, 7 and 8. The yel-
low line depicts the isolation-index based on the k nearest neighbours, whereas
the red line represents the same measurement calculated on the basis of ad-
ministrative neighbourhoods. The yellow lines indicate that the chance that
a random contact between Polish individuals is made decreases for higher val-
ues of k, providing support for the idea that segregation is a scale-dependent
phenomenon. The point where the two lines intersect indicate the effective pop-
ulation size of the administrative neighbourhoods in the given municipality, and
thus the level of segregation which is most strongly captured when using con-
ventional area-based segregation measures. The figures show that segregation
measurements which are based on administrative neighbourhood measurements
do not reveal the level of ethnic segregation on scales lower than the population
size of administrative neighbourhoods. When measuring neighbourhoods by us-
ing administrative neighbourhoods, one would find an isolation index of 0.20
for the municipality of Westland, whereas when neighbourhoods are defined by
the 50 nearest neighbours, the isolation index has a substantial higher value of
0.35. These results are in line with the results found by Östh, Malmberg and
Andersson (2014) for visible minorities in Sweden.

By circumventing the MAUP, the method of individualised neighbourhoods
also allows for a meaningful comparison of levels of segregation over different k -
levels. This is done for the municipalities of Westland, Zundert and The Hague,
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Figure 7: Isolation index calculated for different k -levels (yellow line) and based
on administrative neighbourhoods (red line) for the municipality of Zundert

Figure 8: Isolation index calculated for different k -levels (yellow line) and based
on administrative neighbourhoods (red line) for the municipality of The Hague
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Figure 9: Comparing isolation indices on different k -levels for the municipalities
of Westland, Zundert and The Hague

as presented in Figure 9. The results indicate that ethnic segregation of Polish
migrants is strongest in Westland for k = 50. The values of the isolation index of
Westland and Zundert converge at k = 400, implying that levels of segregation
are similar at this scale. When comparing the isolation indices based on the
geographically defined neighbourhoods, one would overlook this convergence
and simply conclude that in the municipality of Westland, Polish migrants live
in more segregated neighbourhoods than in Zundert.

The analysis shows that different municipalities have different effective neigh-
bourhood population sizes. To compare neighbourhoods in a meaningful way,
neighbourhoods should be calculated on the basis of the same population size,
which can be achieved by using the individualised neighbourhoods methodology.
As we have seen in the previous part of the analysis, however, municipalities dif-
fer in terms of the scale at which segregation is most pronounced. When taking
both these notions into account, the choice of the correct scale for meaningfully
comparing two different areas is not straightforward.

7.3 Fixed effect regression analysis

To explore whether there is a statistical relationship between income and the
level of ethnic segregation of Polish-born migrants within a neighbourhood con-
sisting of k nearest neighbours on the national level, the correlations between
income and ethnic segregation are presented in Table 2. From the analysis, there
appears to be a moderately negative correlation between income and higher lev-
els of ethnic segregation, meaning that incomes of Polish migrants who live in
more ethnically segregated areas seem to be lower than the incomes of Polish mi-
grants living in areas with lower degrees of ethnic segregation. The strength of
this negative correlation is rather stable over various k -levels. Naturally, the de-
gree of segregation strongly correlates with segregation measures on scales close
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to a particular k -level. This correlation decreases in strength as the k -level is
further removed from the particular scale. The correlation between ethnic seg-
regation on k = 50 and k = 100, for example, is 0.960, whereas the correlation
between the scales of k = 50 and k = 12,800 is 0.302.

Table 2: Bivariate correlations between income and the proportion of Polish
migrants within the individualised neighbourhoods on 11 scales on the national
level (N = 62,197)

Income
k =

50

k =

100

k =

200

k =

400

k =

800

k =

1,600

k =

3,200

k =

6,400

k =

12,800

k =

25,600

k =

51,200

Income 1

k = 50 -0.090 1

k = 100 -0.086 0.960 1

k = 200 -0.080 0.901 0.962 1

k = 400 -0.089 0.863 0.916 0.951 1

k = 800 -0.096 0.782 0.833 0.868 0.954 1

k = 1,600 -0.100 0.661 0.703 0.732 0.839 0.937 1

k = 3,200 -0.096 0.502 0.536 0.559 0.676 0.807 0.927 1

k = 6,400 -0.090 0.384 0.414 0.435 0.558 0.703 0.851 0.955 1

k = 12,800 -0.086 0.302 0.325 0.340 0.464 0.615 0.780 0.894 0.961 1

k = 25,600 -0.085 0.268 0.289 0.300 0.416 0.563 0.725 0.837 0.911 0.969 1

k = 51,200 -0.085 0.261 0.278 0.288 0.394 0.523 0.663 0.759 0.825 0.890 0.954 1

Source: own calculations.

To assure the moderately negative correlation between ethnic segregation
and income is no spurious relationship which is influenced by other confounding
variables, the fixed effects regression includes various individual level variables.
Descriptive statistics for these individual level variables for Polish-born immi-
grants, who are participating in the labour market and are within the age range
of 18-64, are presented in Table 3. These descriptive statistics are calculated on
the national level. The table also shows the median income for different values
of the independent variables.

The descriptive statistics indicate that there are differences between the in-
comes of Polish migrants for different demographic characteristics. The majority
(58.66%) of Polish migrants are between the ages 25 and 40. This group also
has the highest median annual income (21,606 euro), which is 5,679 euros higher
than those in the youngest age category of 18-24 and 1,185 euros higher than
those aged 41-64. The data also shows that there are slightly more female Polish
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immigrants in the Netherlands than male immigrants (53.28% is female). Men,
however, have a higher annual median income than women (median income =
22,805 euro for men and 18,558 euro for women). Furthermore, it appears that
almost half (46.19%) of the Polish migrants have been living in the Netherlands
for a period between one and four years and 19.59% arrived in the Netherlands
less than a year before the 31st of December 2012. Those who have resided in
the Netherlands for longer periods of time have a higher median annual income
than those who have arrived more recently (22,532 euro for those have lived in
the Netherlands for a period longer than 8 years, and 17,733 euro for those who
arrived less than a year ago). In terms of household characteristics, it seems
that the most common living arrangement for employed Polish immigrants is to
live in a household without a partner and without any children (33.11%), who
have a median annual income close to the that of the total Polish population
(19,856 euro). Almost one in ten of the Polish migrants are self-employed, who
do not seem to have different income levels than other Poles.

In Table 4 the results of the fixed effects regression model with clustered
standard errors calculated on the neighbourhood level are presented for all k -
levels. As mentioned, the coefficients of the variable measuring the proportion of
Poles within the individualised neighbourhoods of k nearest neighbours should
be interpreted as the added effect of using the individualised neighbourhoods
method on top of administrative neighbourhoods, due to the inclusion of a
dummy-variable for all the administrative neighbourhoods. Figure 10 displays
the coefficients of all eleven models in a line plot, including the confidence in-
tervals based on the clustered standard errors.

The results indicate that for Polish migrants in the Netherlands, there is
a negative relationship between ethnic neighbourhood segregation and income.
The relationship between ethnic segregation as measured by the individualised
neighbourhood method and income is strongest on lower k -levels. On k = 400,
the estimated difference between the least and most segregated Polish migrants
is 7,708.33 euros per year, while controlling for other individual level factors and
neighbourhood variation.

The relationship is no longer significant for k = 3,200 and higher k -levels.
The absence of a significant relationship for k -levels of 3,200 and higher is likely
to be accounted for by the overlap between individualised neighbourhoods and
administrative measures of neighbourhoods at higherk -levels, which are included
in the model as fixed effects. From the model, the main added value of using the
individualised neighbourhoods approach appears to be that the effects of ethnic
segregation on scales smaller than the effective population size of administrative
neighbourhoods can be taken into account.

The control variables, lastly, generally show the same results in all eleven
models. First, migrants who have resided in the Netherlands for a shorter pe-
riod of time have lower earnings than those who have arrived earlier, which is
in line with earlier findings for Poles in the United Kingdom (Drinkwater et
al., 2009). Secondly, the model implicates a non-linear, inverted U-shape re-
lationship between age and income, which corresponds to the human capital
earnings function (Mincer, 1974; Chiswick & Miller, 2002; Drinkwater et al.,
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Table 3: Descriptive statistics for the individual level variables for Polish-born
immigrants between ages 18-64 who are active in the labour market on the
national level (N = 62,337)

N % Median annual income (in euros)

Total 62,337 100.00 20,422.00

Age

18-24 9563 15.34 15,927.00

25-40 36,569 58.66 21,606.00

41-64 16,205 26 20,421.00

Mean age: 35.05

Sex

Male 29,122 46.72 22,805.00

Female 33,215 53.28 18,558.00

Length of stay

longer than 8 years 11,485 18.42 22,532.00

between 5 and 8 years 10,453 16.77 22,406.00

between 1 and 4 years 28,566 45.83 20,820.50

less than 1 year 11,813 18.95 17,733.00

Household characteristics

without a partner, no children 20,642 33.11 19,856.00

without a partner, 1 child 2324 3.73 18,998.00

without a partner, 2 children 702 1.13 18,939.00

without a partner, 3 or more children 156 0.25 18,266.50

with a partner, no children 18,439 29.58 21,542.00

with a partner, 1 child 10,219 16.39 21,263.00

with a partner, 2 children 5,713 9.16 21,487.00

with a partner, 3 or more children 1,189 1.91 20,675.00

other 2,953 4.74 14,239.00

Self-employed

Yes 5,692 90.87 20,702.50

No 56,645 9.13 20,405.00

Source: own calculations.
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Figure 10: Estimated coefficients for the proportion of Polish migrants within
the individualised neighbourhoods from the fixed effects model with 95% confi-
dence interval based on clustered standard errors for 11 k -levels

2009). Third, the results show that Polish women earn significantly less than
Polish men, a difference which has also been found among recent migrants from
the Eastern European countries which accessed the European Union in 2004 in
the United Kingdom (K. Clark & Drinkwater, 2008). Fourth, Polish migrants
with a partner earn more than those without a partner, which is in line the
relationship between higher labour market activity and being in a marital or co-
habitational union found by Kleinepier and colleagues (2015). When a migrant
with a partner lives with three children or more, however, the effect is oppo-
site to when living with a partner and without children, which may be driven
by lower labour market activity of Polish women after childbirth (Kleinepier et
al., 2015). Compared to living without a partner and without children, living
without a partner but with two or more children also negatively relates to the
incomes of Polish migrants, indicating a relationship between single parenthood
and lower incomes. Lastly, Polish migrants who are self-employed have signif-
icantly lower incomes than those who are not self-employed, which is notable
given the absence of such a difference in the descriptive analysis.

7.4 Sensitivity analyses

The results have proven to be robust in a variety of sensitivity analyses. Remov-
ing outliers on the right- and left-hand side of the income distribution does not
alter the interpretation and the results of the model, although coefficients do
slightly change. When using household income rather than individual income
as the dependent variable, the pattern and significance of the results remain the
same. Also, transforming the dependent variable to a relative rather than an
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absolute income measure, by means of transforming the income variable into
100 groups of equal sizes, does not alter the results of the model. When chang-
ing the level of the fixed effects dummies and the clustered standard errors to a
higher level of aggregation, such as the district or the municipality level (and all
combinations thereof), the results remain robust. Even though the coefficients
change, the overall pattern and conclusions of the analyses remain similar. The
same holds when excluding those individuals from the active population who
currently do not have a job (such as people who are receiving government ben-
efits for unemployment or illness) from the estimations. In a different type of
model, where the fixed effects of the administrative neighbourhoods are removed
from the model and are replaced by various socio-economic neighbourhood mea-
surements, which correspond to the control variables in the analysis, calculated
on the basis of the individualised neighbourhoods method on all eleven k -levels,
the results remain similar (although issues with estimating the coefficients due
to high levels of multicollinearity occur at higher k -levels).

8 Discussion

The influx of Polish migration to north-western European countries since Poland’s
accession to the European Union in May 2004 has been an emerging subject of
interest for social scientists. This thesis fills the gap of scholarly knowledge on
the locational patterns of Polish migrant in the Netherlands in terms of eth-
nic neighbourhood segregation and assesses the extent to which neighbourhood
effects for the incomes of Polish migrants are present by applying the individu-
alised neighbourhood methodology on the basis of geocoded Dutch population
register data. In addition to this, the methodology of individualised neighbour-
hoods is compared to the conventional measure of administrative neighbour-
hoods. The use of such a methodology may contribute in the methodological
shift the neighbourhood effects literature required to provide a more clear-cut
answer on how neighbourhood effects operate (Van Ham et al., 2011).
The analyses show that Polish migrants are not equally spread over the country
of the Netherlands, but live in rather clustered areas in the west, the south and
the south-eastern part of the country. Although the majority of Polish migrants
do not live in highly segregated areas, there is a substantial amount of Polish
migrants who live in residential contexts with a relatively high number of co-
ethnics in their individualised neighbourhoods.

The analyses show that the use of the individualised neighbourhood method
allows for a more detailed inspection of micro-level patterns of segregation within
municipalities, which would be overlooked when using conventional administra-
tive measures of neighbourhoods. When comparing the isolation index over
various scale-levels, the individualised neighbourhood method shows higher de-
grees of segregation on lower scale levels than on higher scale levels, which is in
line with results found by Östh, Malmberg and Andersson (2014). Segregation
measures based on administrative neighbourhoods would overlook and underes-
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timate levels of ethnic segregation for areas which are smaller than the effective
population size of the administrative neighbourhoods.

Moreover, the method of individualised neighbourhoods demonstrates the
role of scale in segregation, an aspect often overlooked in the neighbourhood seg-
regation and neighbourhood effects literature (R. Andersson & Musterd, 2010;
Lupton & Kneale, 2012; Manley & Van Ham, 2012). The analyses show that
the scale of ethnic segregation varies between municipalities. In Westland, seg-
regation is most pronounced the lowest specified scale levels, whereas in the
municipality of The Hague the opposite pattern is found. The analyses also
show that administrative neighbourhoods have varying effective population sizes
in different municipalities, making comparison between municipalities infeasible
when using administrative neighbourhood measurements. The individualised
neighbourhood approach is not affected by this problem as neighbourhoods are
measured in the same way for all individuals.

The role of scale also becomes apparent in the multivariate analyses. The
results from the fixed effects regression indicate that the magnitude of neigh-
bourhood effects may vary by scale. In this analysis the relationship between
ethnic segregation of Polish migrants based on the individualised neighbourhood
method and the income of Polish individuals between the ages 18 and 64 who
are participating in the labour market is estimated, while also including fixed
effects for administrative neighbourhoods. In this way, the extra effect of using
individualised neighbourhoods over conventional methods of measuring neigh-
bourhoods measures can be assessed, while also decreasing the risk of omitted
variable bias on the neighbourhood level.

In line with the hypotheses, the results show that there is a negative re-
lationship between ethnic segregation and income. The negative relationship
between ethnic segregation and income is particularly pronounced on smaller
scale levels. This result corresponds to earlier findings emphasizing that neigh-
bourhood effects on incomes may be stronger on smaller scales (R. Andersson
& Musterd, 2010). When the buffer of nearest neighbours around an individ-
ual passes the threshold of 3,200 nearest neighbours, the negative relationship
between ethnic segregation and income no longer holds. This seems to be the
point where administrative neighbourhoods and individualised neighbourhoods
overlap. The sensitivity analyses have shown that this relationship has proven
to be robust to various specifications of the statistical model.

The analyses indicate that the main added value of the individualised neigh-
bourhoods method is that it allows for the identification of micro-level neigh-
bourhood effects which may be overlooked when using administrative neigh-
bourhoods measures. The results also underline the importance of specifying
the measurement of neighbourhoods on the correct scale, as noted by Van Ham
and colleagues (2011). When neighbourhoods are specified on the wrong scale,
certain neighbourhood effects may be underestimated or even overlooked, as dif-
ferent mechanisms of neighbourhood effects may operate differently on different
scales.

The results from the thesis support the notion that neighbourhood segre-
gation and neighbourhood effects are multi-scalar phenomena (W. Clark et al.,
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2015; Fowler, 2016; Jones et al., 2015). Approaching neighbourhood segregation
and neighbourhood effects as multi-scalar phenomena implies that neighbour-
hood segregation and neighbourhood effects can operate differently at different
scales, as shown by the analyses. The inability to methodologically approach
neighbourhood effects as a multi-scalar phenomenon could partially account for
the unsatisfactory empirical results of the neighbourhood effects literature.

The conclusions, however, should be interpreted with care, as the analyses
have certain drawbacks. The first drawback deals with issues related to the indi-
vidualised neighbourhood, which cannot take into account the distance needed
to achieve the set amount of nearest neighbours. Consequently, the 50 nearest
neighbours may cover a larger area in rural areas than it does in urban areas,
which may be particularly problematic in descriptive analyses when using higher
k -levels, as illustrated by the rural municipality of Zundert. Using a distance
decay function may provide a solution to overcome this problem. The function
is available in EquiPop, but unexplored in this thesis.

The method of individualised neighbourhoods can also not account for nat-
ural borders of neighbourhoods. In addition to this, the ‘correct’ choice of the
population size chosen for the individualised neighbourhood is problematic and
may differ in different contexts, as illustrated by the case of Westland and The
Hague. A sound comparison between the two municipalities, however, requires
that segregation is measured on the same scale. When comparing different ar-
eas, it is therefore suitable to present segregation measures on different scales.
Ultimately, the choice of the scale on which segregation is measured should be
based the scale which is of theoretical interest.

A second issue deals with the issue of endogeneity. Residential behaviour has
been argued to be subject to selection bias, meaning that the selection mecha-
nism into certain neighbourhoods is not independent from the outcome variable
(Hedman & van Ham, 2011). An alternative explanation for the lower incomes
of Polish migrants who live in highly segregated areas could be the self-selection
of Polish migrants into these areas. As Polish migrants are strongly represented
in employment sectors such as agriculture, they may move to areas of high agri-
cultural activity such as Westland. The lower incomes of Polish migrants who
live in highly segregated areas such as Westland could then be explained by the
fact that agricultural jobs are often not very high-wage jobs.

The use of cross-sectional data and the statistical analyses carried out in
this thesis cannot account for this selection bias, meaning that fully causal
neighbourhood effects cannot be identified. Furthermore, recent research has
emphasized the temporal dimension in neighbourhood effects (Hedman, Man-
ley, Van Ham, & Östh, 2015; Van Ham, Hedman, Manley, Coulter, & Östh,
2014). Cumulative exposure to disadvantaged is shown to have a stronger nega-
tive effect on individual outcomes than short-term exposure. Longitudinal data
is needed to establish the temporal dimension of neighbourhood effects and its
causal relationships.

A third issue regards the “black box” of neighbourhood effects. Underlying
mechanisms of neighbourhood effects are often not explicitly researched and re-
main unclear (Jencks & Mayer, 1990; Galster, 2011). This criticism also applies
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to this thesis, as the data used in the analyses does not allow for the explicit test-
ing of the mechanisms behind the theories on neighbourhood effects. As argued
Andersson and Musterd (2010), the collaboration of qualitative and quantitative
researchers seems to be the most appropriate way to tackle this problem. This
research should be aimed at identifying the specific scale at which mechanisms
of neighbourhood segregation operate.

The fourth shortcoming of the analysis is the inability to take individual
data regarding education. First, the available data on education of in the regis-
ter data is based on surveys and data from educational institutions. There are
high degrees of missing data for education, in particular for older-aged people
and for those who obtained their educational degree in a country outside of
the Netherlands. Polish migrants belong to this second category. When pre-
dicting income, having no data on the education level of Polish migrants may
induce omitted variable bias. However, as the relationship between educational
attainment income is fairly weak for Polish migrants in the Netherlands, the
consequences of omitted variable bias are arguably moderate.

A last drawback of the analysis is the registration and non-registration of Pol-
ish migrants in the Netherlands. Different estimates indicate that 50% to 77%
of all Polish migrants in the Netherlands are registered (Nicolaas, 2011; Van der
Heijden, Cruyff, & Van Gils, 2013). Migrants who do not intend to stay in the
Netherlands for a period longer than three months, however, are not required
to register. As unregistered migrants are less likely to settle in the Netherlands
(Nicolaas, 2011), they are less central to the analyses. It should be noted that
there are also municipalities who actively incentivise employers to register their
Polish workers, such in the municipality of Westland (Karpinska & Ooijevaar,
2016). Strong concentrations of Polish migrants in Westland could therefore
simply be a consequence of a successful registration policy. In line with the
local turn identified in migration policy research (Penninx, Kraal, Martiniello,
& Vertovec, 2004), research should take into account regional variation in such
policies, which can have major consequences in assessing neighbourhood effects
when using register data.

Despite these limitations, the results that are presented have proven to be
robust to various specifications of the model, indicating that there is a negative
relationship between ethnic segregation and income of Polish migrants on small
scale levels, which is not identifiable when using administrative neighbourhoods,
also while controlling for individual level variables. The case of Polish migrants
in the Netherlands has illustrated that neighbourhood segregation and neigh-
bourhood effects are multi-scalar phenomena. For policy makers, this implies
that the successfulness of neighbourhood mixing policies may depend on scale
at which neighbourhoods are specified.

Future research should focus on whether the effects found for Polish migrants
are also generalizable to other migrant groups and other countries. To go beyond
correlations and fully establish causal neighbourhood effects longitudinal data is
required. Furthermore, an integration of qualitative and quantitative research
is needed identify the scale on which mediating mechanisms of neighbourhood
effects operate to fully understand the multi-scalar nature of neighbourhood ef-
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fects. In this way, we can obtain a thorough understanding of the consequences
of ethnic neighbourhood segregation which can be used to develop effective poli-
cies to contribute to the economic integration of migrants.

Acknowledgements

This thesis is part of the ResSegr programme, which is funded by JPI Urban
Europe. The claims made in this thesis are made by the author and do not
necessarily reflect the views of Statistics Netherlands or the ResSegr project
team. Special thanks to Jeroen Ooijevaar (Statistics Netherlands) and dr. Bart
Sleutjes (Netherlands Interdisciplinary Demographic Institute) for their useful
comments and supervision throughout the project.

References

Andersson, E. K., & Malmberg, B. (2015). Contextual effects on educational
attainment in individualised, scalable neighbourhoods: Differences across
gender and social class. Urban Studies, 52 (12), 2117-2133.

Andersson, R., & Musterd, S. (2010). What scale matters? Exploring the rela-
tionships between individuals’ social position, neighbourhood context and
the scale of the neighbourhood. Geografiska Annaler: Series B, Human
Geography , 92 (1), 23–43.

Andersson, R., Musterd, S., Galster, G., & Kauppinen, T. M. (2007). What
mix matters? Exploring the relationships between individuals’ incomes
and different measures of their neighbourhood context. Housing Studies,
22 (5), 637-660.

Atkinson, R., & Kintrea, K. (2001). Disentangling area effects: Evidence from
deprived and non-deprived neighbourhoods. Urban Studies, 38 (12), 2277–
2298.

Bakker, B. F., Van Rooijen, J., & Van Toor, L. (2014). The system of social
statistical datasets of Statistics Netherlands: An integral approach to the
production of register-based social statistics. Statistical Journal of the
IAOS , 30 (4), 411–424.

Bauer, T., Epstein, G. S., & Gang, I. N. (2005). Enclaves, language, and
the location choice of migrants. Journal of Population Economics, 18 (4),
649–662.

Borjas, G. J. (1992). Ethnic capital and intergenerational mobility. The Quar-
terly Journal of Economics, 107 (1), 123-150.

Borjas, G. J. (1995). Ethnicity, neighborhoods, and human capital externalities.
The American Economic Review , 85 (3), 365-390.

Chiswick, B. R., & Miller, P. W. (1995). The endogeneity between language
and earnings: International analyses. Journal of Labor Economics, 13 (2),
246-288.

32



Chiswick, B. R., & Miller, P. W. (1996). Ethnic networks and language profi-
ciency among immigrants. Journal of Population Economics, 9 (1), 19–35.

Chiswick, B. R., & Miller, P. W. (2002). Immigrant earnings: Language skills,
linguistic concentrations and the business cycle. Journal of Population
Economics, 15 (1), 31–57.

Clark, K., & Drinkwater, S. (2008). The labour-market performance of recent
migrants. Oxford Review of Economic Policy , 24 (3), 495–516.
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