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5 / Residential Segregation in Prague and the Central
Bohemian Region in 2012-2018: A Multiscalar
Approach Using Individualised Neighbourhoods

Martin Simon, Ivana Kfizkova, Adam Klsak

5.1INTRODUCTION

After 1989, and more significantly after joining the Europe-
an Union in 2004, the number of foreigners in the Czech
Republic increased. At present, 590 thousand people with
a foreign passport live in the Czech Republic, of which 294
thousand live in Prague and the Central Bohemian Region
and 213 thousand live in Prague alone. Roughly every sev-
enth registered inhabitant in Prague and every twentieth
of the Czech Republic is a foreigner (MICR, 2020). As the
number of foreigners in the country is increasing, the for-
eign population’s diversity is also growing. Therefore, it is
of increasing importance to monitor the development and
distribution of the foreign population and to create data
and inputs for public policies. Without this knowledge, we
cannot effectively influence the integration of foreigners
into society and mitigate the possible negative consequenc-
es of immigration.

The aim of this text is to describe and compare the resi-
dential distribution of foreigners in Prague and the Central
Bohemian Region and its development in the years between
2012 and 2018. In order to do so, we use detailed data on the
foreign population from the records of the Ministry of the
Interior. We measure the distribution of foreigners using
a new method of individualised scalable neighbourhoods.
This method allows us to compare the distribution of mi-
nority and majority population on multiple scales and does
not depend on the statistical-administrative division of the
territory. Particularly, we focus on Slavic and EU migrants
and explore the effects of cultural proximity and legal sta-
tus on residential segregation. In conclusion, we discuss the
results and evaluate the merits of the individual scalable
neighbourhood method.

The term residential segregation (i.e. the inequality re-
sulting from different conditions in the place of residence)
is used in literature to denote social, economic or ethnic
inequality present in space. In some localities, neighbour-
hoods or regions, better-paid job opportunities, better
housing stock, more varied educational opportunities and
leisure activities are readily available, while other localities,
neighbourhoods or regions have low salaries, poor housing,
poor schools or public infrastructure. Studies of residen-

tial segregation show that the spatial concentrations of the
poor, foreigner or ethnic minorities have an effect on the
inhabitants’ deteriorating life chances in such localities (van
Ham et al., 2012; van Ham et al., 2013). The disadvantage
resulting from the individual characteristics of a person is
thus multiplied by the contextual effect of the disadvanta-
geous locality, district or region. At the same time, segre-
gation studies show that the negative effects of residential
segregation are stronger in countries with neoliberal mar-
ket orientation and weaker in countries with strong welfare
policies, where income redistribution or housing policy
moderates socio-spatial polarisation of society (Friedrichs,
Galster, Musterd, 2003). Therefore, it is vital to explore how
segments of immigrant population are spatially segregated
in Czechia.

The development of inequalities in spatial distribution of
ethnic population groups is a major topic in urban studies.
Empirical evidence from established immigration countries
led to the formulation of spatial assimilation theory in the
second half of the twentieth century. The theory holds that
on arrival, immigrants tend to spatially gravitate towards
their co-ethnics. Earlier arrivals can provide new immi-
grants with assistance when searching for jobs and housing.
Living in proximity to co-ethnics also allows for sustaining
cultural habits acquired in the country of origin and over-
coming the language barrier many immigrants face in their
destination countries. Later on, when immigrants become
more culturally integrated in the host society and improve
their socio-economic status, the spatial assimilation theory
expects them to spatially disperse, making their spatial dis-
tribution more similar to that of the majority population
(Park, 1928; Massey, 1985). Spatial assimilation theory is
therefore apt to describe the current situation in Czechia
as an emerging immigration country (Simon, Kiizkova,
Klsak, 2020).

Based on the assumptions of the spatial assimilation the-
ory, we can hypothesise that:

H, immigrant residential segregation will decrease in
time;

H, residential segregation of an immigrant group culturally
close to the majority of the population will be smaller
than that of a culturally distant group;

)
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H,, immigrant groups socio-economically similar to the ma-
jority population will be less segregated than groups

whose socio-economic status is more distinct.

)

When measuring and evaluating residential segregation,
it is critical that the spatial assimilation theory does not con-
sider some important aspects of immigrant residential segre-
gation, notably the neighbourhood size. Previous literature
reports that the development of segregation in time may
occur in opposing directions (towards concentration or de-
concentration) based on different scales of analysis (Malm-
berg et al., 2018). Moreover, the spatial assimilation theory
expects changes in segregation to manifest themselves in
a longer time period — over the course of immigrant gener-
ations. In this text, we use the term ‘foreign’ or ‘population
of foreign citizens’, as the Czech immigrant population is
rather recent, with a low share of second-generation mi-
grants and the data we use is based on state citizenship.
We operationalise the segregation decrease through time
according to the spatial assimilation theory by evaluating
a period of 2012-2018, assuming that a convergence of the
minority and the majority occurs gradually over time. Be-
tween 2012 and 2018, the foreign population in the country
grew by further in-migration , with new foreigners having
less time to potentially assimilate.

Research on the development of foreign citizens’ resi-
dential segregation has been scarce in Czechia due to the
rather short history of foreign population in the country
as well as the relevant data sources having some important
drawbacks. Among the exceptions is the work of Spac¢kova,
Pospisilova and Oufednicek (2016), which documents the
increase in the proportion of people with non-Czech ethnic-
ity from 1971 until 2011, suggesting a growing importance
of ethnic structure in the differentiation of Prague’s urban
space. Differences in levels of dissimilarity between select-
ed immigrant groups (Ukrainians, Russians, Vietnamese,
and Americans) and tendencies towards spatial dispersal
in most groups between 2001 and 2011, were observed by
Pridalova and Oufednicek (2017). Similarly, Pfidalova and
Klsak (2017) detected a stability of spatial patterns of the
four above-mentioned immigrant groups in Prague from
2008 until 2015, despite the fact that foreign citizens were
among the population groups most affected by the 2008
economic crisis. Although these studies bring primary valu-
able insights into residential segregation of foreigners, they
are based on data for administrative units, making their re-
sults dependent on the chosen spatial scale and susceptible
to ecological fallacy. As indicated in Robinson’s research
on segregation already in 1950, ecological correlations can-
not validly be used as substitutes for individual ones. Pos-
sible invalid transfer of aggregate results to individuals or
vice versa points to the critical role of multilevel analysis in
achieving more robust and comprehensive results (Subra-
manian et al., 2009).

The chapter is organised according to its two main aims.
Firstly, it strives to introduce the innovative method of in-
dividualised neighbourhoods in the Czech context, which
allows for the overcoming of some limitations of previous
research in residential segregation. Secondly, it seeks to
present the basic trends in residential segregation of foreign
citizens (1) in the city of Prague and (2) in Central Bohemia
on multiple spatial scales, independent of arbitrary admin-
istrative boundaries. The results are presented for (i) total
foreign population registered to reside in Czechia in 2012
and 2018; (ii) subgroups of Slavic and non-Slavic migrants,
which represent culturally closer and culturally more dis-
tant foreign citizens; and (iii) subgroups of EU and non-EU
migrants, which represent a critical legal difference between
migrants. The concluding part evaluates the merits of the
novel methodology and discusses implications of current
findings.

5.2 MEASURING SEGREGATION

Understanding residential segregation across the globe is
subject to three main sets of challenges: those of available
data, methods of measurement, and conceptual framing. In
the last few years advancements have been made in the three
areas of challenges. Firstly, segregation research traditional-
ly relied on primary census data, that typically comes aggre-
gated to administrative units. However, new data sources
have recently become available for segregation research,
such as geocoded register-based data (Andersson et al.,
2018; Simon, Kiizkova, Klsik, 2020). These allow for the
tailoring of spatial units to the needs of the given research
question, in order to evaluate the development of spatial in-
equalities in-between censuses, and may be linked to other
administrative data sources. In this paper, of special interest
is the possibility to create user-defined spatial units, which
has been increasingly used in research. So-called individu-
alised (or bespoke) neighbourhoods allow for the centering
of the research attention on individuals, by looking at the
characteristics of the population living in their proximity,
instead of making assumptions of individuals’ living situ-
ation based on the administrative unit they live in. Fron-
tier studies in residential segregation (Andersson, Lyngs-
tad, Sleutjes, 2018) alongside many other research fields,
focused on the impact of contextual effects on human be-
haviour shifted towards a dynamic understanding of spatial
exposure (Kwan, 2012; Greenberg Raanan, Shoval, 2014;
Farber et al., 2015; Jarv et al., 2015; Wissink, Schwanen,
van Kempen, 2016; Yip, Forrest, Yian, 2016; Helbich, 2018,
Kwan, 2018).

In residential segregation research, individualised neigh-
bourhoods are typically defined by a certain distance thresh-
old, e.g. all people living within a given distance from each



individual (Reardon et al., 2008; Petrovi¢, van Ham, Man-
ley, 2018) or by a certain number of nearest neighbours,
e.g. the given number of people nearest to the individual,
regardless of the numerical distance from them (Andersson
et al., 2018; Sleutjes, Valk, Ooijevaar, 2018). Individualised
neighbourhoods therefore can be applied at different scales,
allowing us to assess segregation on multiple spatial levels.
Individualised neighbourhoods better represent location
of individuals’ daily life activities, rather than their official
residential neighbourhood, and provide information about
wider socio-spatial configurations “nested” around (Samp-
son, 2013). However, even with the application of individu-
alised neighbourhoods for segregation measurement, issues
of group classification and taxonomy still matter when pro-
ducing research outcome (Wright et al., 2020).

Secondly, improved segregation measurement would
not be possible without the recent computational advance-
ments (Fossett, 2017), that make it possible to analyse larger
samples, e.g. in replicating the computations for various
spatial scales (Piekut, Pryce, van Gent, 2019). Juxtaposing
the results obtained through analyses of spatial units of
varying definition, enable us to avoid the trap of the Modi-
fiable Area Unit Problem (MAUP). More precisely, we deal
with MAUP of spatial units within a region we analyse, but
not of a region we analyse. This second MAUP is only par-
tially tackled through the inclusion of two analysed regions:
1) the city of Prague and 2) Central Bohemia.

Thirdly, the advancements in data and methods allow to
re-conceptualise segregation. Once understood through the
lens of residence and the labour market, it is now being in-
creasingly acknowledged that segregation of social groups
occurs in time and in people’s free-time activities (Wong,
Shaw, 2011; Silm, Ahas, 2014). This creates new avenues for
research, such as the use of big data and spatial tracking
studies (Goldman, Cornwell, 2021). However, segregation
measurement still has to be seen within a broader social
and historical context, reflecting the politics of minority —
majority relations and power dynamics (Rothstein, 2017;
Kaufmann, 2018).

(a) (b)
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As the data available on Czechia reports on people’s res-
idences, we focus primarily on the first two challenges in
segregation research and the opportunities for their over-
coming, as discussed above: that of using individualised
neighbourhoods on several geographical scales. Research
on residential segregation and its impacts is conditioned by
the availability of data and the methodological questions
regarding the measurement of segregation. The contem-
porary history of international migration to Czechia dates
back to the 1990s. However, the intensity of foreigner’s im-
migration increased in speed after the 2004 EU accession
and therefore, in recent years, the research on residential
segregation of immigrants is gaining more importance.
Previously, the available data allowed researchers to use
predominantly census data, published once per decade and
available for administrative units. This prevented the analy-
ses of developmental trends and resulted in research focus-
ing on the smallest administrative units (basic settlement
units), containing data for foreign population that was
large enough only for the purposes of analysis of Prague.
Studies by Oufednic¢ek and Novak (2007) and by Sykora
(2009) are exceptions which ventured beyond the capital
city and employed indicators such as the location quotient
and index of segregation. Only recently has research begun
to use more detailed data sources and elaborate methods of
measurement, see €.g. Simon, K¥izkova and Klsik (2020)
and Simon et al. (2020) and Ptidalova and Klsak (2017) for
studies analysing register-based data aggregated to a pop-
ulation grid.

5.3 METHODS AND DATA
Individualised scalable neighbourhood method

A key added value of the individualised scalable neigh-
bourhood method is that it measures indicators of segrega-
tion independently of the existing administrative division.
Residential segregation is not measured with data for city

Figure 5.1: Individualised
neighbourhoods using population grid.
Source: Sleutjes, de Valk, Ooijevaar (2018).
Note: Constructing an individualised

neighbourhood of 50 nearest neighbours
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districts or municipalities, but for individuals geocoded in
a population grid, taking into account their mutual spatial
proximity. The method of individualised scalable neigh-
bourhoods uses user-defined threshold values to delimit
neighbourhoods of different sizes. For these individual
neighbourhoods, it calculates the proportions of minori-
ty and majority population, serving as the basis of segre-
gation indices. Aggregation and clustering of these input
values allows for the measurement of segregation across
neighbourhood scales and population groups. Figure 5.1
illustrates how individual neighbourhoods are constructed
for computation. For each raster cell, the algorithm adds
the surrounding raster cells until a specified critical value
is reached — the threshold value of k-nearest neighbours.

For instance, if we are interested in the segregation of
foreigners at the micro-level, we will set a critical value
to the 50 nearest neighbours. The algorithm starts at the
first cell of the grid and will add the surrounding cells to
it until 50 inhabitants are reached in the current territorial
selection. Then the algorithm performs the same calcula-
tion sequentially for all the cells of the population raster.
As a result, we get two numbers representing the count of
minority and majority populations for each individualised
neighbourhood. Foreigners living in the same cell of the
population grid will therefore have the same resulting val-
ues because they share a residential location. As a result, we
can determine which of the calculated neighbourhoods has
the highest concentration rate of foreigners and what the
average concentration rate of foreigners is in the neighbour-
hoods at k = 50 level. The calculation can be performed for
any neighbourhood size in EquiPop software (Osth, 2014).
It is possible to perform the calculation for any group which
is sufficiently numerous for the subsequent meaningful in-
terpretation of the data.

Data

This chapter is based on data from the Directorate of the
Alien Police, which manages data on the complete pop-
ulation of foreigners in the Czech Republic. The study is
focused on Prague and the Central Bohemian Region -
representing the most important region in the geography
of the foreign population in the Czech Republic (Klsék,
Ktizkova, 2022, this book). The data on the citizenship of
foreigners in the years 2012 and 2018 are analysed to mon-
itor population changes. For the purposes of our case study,
we divided the population of foreigners into four groups. In
particular, groups of foreigners from Slavic/non-Slavic and
European/non-European countries are distinguished. The
data contains information on foreigners with permanent

19 1.1.2012and 1.1.2018.

or temporary residence, but does not include tourists or
undocumented foreigners. We opted for sizes 100-800 to
capture segregation at the micro level (housing segrega-
tion), 1 600-6 400 at the meso level and 12 800-51 200 at
the macro level (labour market segregation). The analysis
is computed in parallel for (i) the city of Prague and for
(ii) Prague and the Central Bohemian Region.

Foreigners, according to their official citizenships, com-
prise of many small groups, which are not suitable for the
selected computational method of measuring segregation
per se (except for a few of the most numerous groups of
Ukrainians, Slovaks, Russians and Vietnamese — see Klsak,
Ktizkova, 2022 in this book). Therefore we decided to
seperate individual citizenships into groups (Table 5.1). Ac-
cording to spatial assimilation theory, we utilised cultural
distance and legal status as two key factors in clustering
foreigner groups. Firstly, we differentiate between Slavic
and non-Slavic citizens based on cultural distance. Slavic
citizens are operationalised as citizens of countries where
a Slavic language is either spoken, widely used or consid-
ered official language. Foreigners with a similar language
are likely to be less different to the Czech majority, their
assimilation into the population of destination country is
supposedly easier than for non-Slavic citizens. Therefore,
the spatial distance between Slavic citizens and the major-
ity is expected to be smaller than the distance between the
majority and non-Slavic citizens. Secondly, we differentiate
between EU and non-EU citizens based on legal status. The
EU group encompasses citizens of EU-28 countries (the
UK was a member of the EU during the analysed period)
and EFTA. Non-EU group is a residual category. In general,
non-EU citizens hold a less advantageous position legal-
ly than those migrating from EU countries (Kusnirdkova,
2014). Although there are other factors in play, notably the
individual and country-specific differences between groups
(Ptidalov4, Hasman, 2018), legal status is closely linked to
the socio-economic distance. Therefore, the non-EU group
is less likely to resemble the Czech majority in terms of spa-
tial distribution than the EU group. The Czech legislation
influences rights and duties of foreign citizens and it can in
turn affect the ability of those citizens to reside in specific
parts of the region.

The data in this study has its limitations. Our approxi-
mation of socio-economic position based on legal status is
far from ideal as despite having the same legal status, differ-
ent groups were shown to have a different socio-economic
distance from the majority population, probably as a result
of individual-level factors, which could not be controlled in
this study. As well as that, we noted that the groups consist
of a heterogeneous mixture of countries. Thus, we acknowl-
edge that a binary categorisation of groups is rather crude



Table 5.1: Delimitation of citizenships into groups.

Countries with a Slavic language widely spoken

Yes No

Romania, Germany, Great Britain,
Italy, Hungary, France, Netherlands,
Spain

Yes | Slovakia, Bulgaria, Poland, Croatia

Vietnam, China, USA, Kazakhstan,
India, Mongolia, Uzbekistan,
Turkey, South Korea, Armenia,
Japan

Ukraine, Russia, Belarus, Moldova,
No | Serbia, Bosnia and Herzegovina,
Macedonia

Member states of
European Union

Note: Only countries with over 1000 citizens in Prague and the Central
Bohemian Region as of 2018 are listed, ordered by number of members.

and somewhat arbitrary and does not consider the internal
heterogeneity of foreigners’ populations. However, this bi-
nary categorisation enables us to apply a novel method of
segregation measurement and test our hypotheses in a ro-
bust way.

Computation of segregation measurement is based on
a population grid of 100 m x 100 m, covering the whole
territory of Prague and the Central Bohemian Region. This
grid is used for aggregation of raw data in geographical
information systems and subsequently for calculations of
residential segregation indicators using EquiPop software.
The analysis of segregation in individualised scalable neigh-
bourhoods does not take administrative borders into ac-
count. Therefore, the grid cells near administrative borders
of Prague also include in their nearest neighbourhoods
units located in the neighbouring administrative unit — the
Central Bohemian Region. Table 5.2 overviews the input
data for geo-computation.

Table 5.2: Number of foreign citizens by country groups in Prague
and the Central Bohemian Region and the city of Prague in 2012 and
2018.

Prague and Central Prague
Bohemian Region 9
2012 2018 2012 2018

All foreign
citizens (in 203 271 149 197
thousands)
EU countries 67 100 44 67
Non-EU 135 70 104 129
countries
Slavic countries 140 176 99 2
Non-Slavic 49 9% 49 75
countries

Data source: MICR (2020), own elaboration.
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Index of dissimilarity for individualised
neighbourhoods

The dissimilarity index (D) is employed to capture the
changing distribution of foreigners in individualised
multi-scalar neighbourhoods. The dissimilarity index mea-
sures the similarity of the spatial distribution of two popu-
lations in space on the basis of their mutual share in indi-
vidual territorial units. The index is calculated according to
the formula below.

D=0,5*z

In the formula, N denotes the number of inhabitants of
the majority in the whole grid and N, the number of inhab-
itants of the majority in the individualised neighbourhood.
Furthermore, N, represents the number of inhabitants of
the minority in the whole grid and N, the number of inhab-
itants of the selected minority in the individualised neigh-
bourhood.

Compared to the standard calculation of the dissimilar-
ity index, this formula uses individualised neighbourhoods
instead of administrative units as it takes into account the
spatial proximity of the population. It is therefore a more
appropriate indicator for capturing residential segregation,
compared to other traditional indicators. The factual in-
terpretation of the dissimilarity index is the same as in the
standard calculation. The value 0 expresses an even distri-
bution of both populations in all territorial units and the
value 100 expresses an extremely uneven distribution. The
value of the dissimilarity index indicates the proportion of
the minority population which would have to move in order
for an even distribution across spatial units to be achieved.
As the indicator is sensitive to population size, its trend
(decrease or increase of dissimilarity) should be evaluated,
rather than the actual numerical values (Simon, Kiizkova,
Klsak, 2020).

Nia Nib

Na Np

5.4 RESIDENTIAL SEGREGATION
OF FOREIGN CITIZENS IN PRAGUE AND
THE CENTRAL BOHEMIAN REGION

This section presents an analysis of foreign groups’ distribu-
tion in Prague and the Central Bohemian Region between
2012 and 2018. Firstly, general segregation trends of for-
eign citizens are introduced. Secondly, we focus on Slavic/
non-Slavic and EU/non-EU groups of foreigners. These
two distinctions represent major cultural, legal, and so-
cio-economic differences when contrasted with the majority
population. Therefore, the two binary groups are likely to
show dissimilar patterns in spatial distribution.
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General segregation trends between
2012 and 2018

The dissimilarity in foreign citizens’ spatial distribution
range from 37 (k = 100) to 10 (k = 51 200) for the city of
Prague. The values of dissimilarity index are higher for the
whole metropolitan region (Central Bohemia), where it
ranges from 50 (k =100) to 27 (k = 51 200). Only 10-37 per-
cent of the minority population would have to move in or-
der to achieve an equal spatial distribution in the capital
city compared to 27-50 percent in Central Bohemia (Fig-
ure 5.2). Residential segregation of foreigners is thus very
low. Moreover, the dissimilarity is greater at the micro scale
and smaller at the macro scale. The results suggest that
there are virtually no large areas in Central Bohemia, where
there would be an absence of the foreign population, where-
as on the level of small-scale neighbourhood (k = nearest
100 neighbours), more areas remain predominantly Czech.

The overall trend is a decrease in dissimilarity in the spa-
tial distribution of foreign citizens, both in Prague and its
metropolitan region, between 2012 and 2018 (Figure 5.2).
This suggests that the spatial distributions of foreign cit-
izens and Czech citizens converge towards each other in
time. However, contrasting trends for different scales of dis-
similarity index do emerge. While for small-scale neighbour-
hoods, the dissimilarity index decreases, at the macro-scale
stagnation or a moderate increase of the dissimilarity index
can be observed. At the micro-level, the spatial distribution
of foreign citizens is becoming increasingly similar to that
of the majority population, while at the macro-level the two
groups tend to gravitate towards different regions. We can
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thus observe a concentration supposedly in some macro-re-
gions which provide job opportunities for foreigners (Fig-
ure 5.3), and a dispersal in micro-level spatial distribution.

The concentration trend at the macro-level can be ex-
plained by the growing attractiveness of the Central Bo-
hemia for foreigners in the past few years. The number of
foreigners is increasing in most areas of Prague and some
parts of Prague’s metropolitan hinterland. The deconcen-
tration trend at micro level invites several possible and
complementary explanations. Firstly, as expected by the
assimilation theory, this may be due to foreigners’ gradu-
al assimilation into Czech society, providing immigrants
with more resources to find residence of their choice. The
second and third possible explanations relate to the recent
situation of the housing market. Prague has been experienc-
ing a housing shortage since 2016, due to limited housing
construction and increases in housing prices. This resulted
in an increased suburbanisation from Prague to Prague’s
metropolitan hinterland (Hudecek et al., 2019). The second
explanation we propose is that due to the limited offer of
available housing, foreigners may also either have to search
for available housing in areas which would otherwise not
be suitable for them or opt for sub-standard housing ar-
rangements. For instance, foreigners might share an apart-
ment with others to decrease housing cost per unit. So far,
we have sparse evidence to support this residential strategy
and we are not aware of any scientific literature that would
confirm this hypothesis. Our third proposition is that the
micro-level dispersal of foreigners is driven by wealthier
parts of the foreign population that can overpay the ma-
jority population on the housing market, e.g. by buying

Prague 2012

@ Prague 2018

Prague and Central Bohemian Region 2012

= Prague and Central Bohemian Region 2018
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Figure 5.2: Change in dissimilarity index for individualised scalable neighbourhoods of foreigners in the Central Bohemian Region and Prague in 2012

and 2018.
Data source: MICR (2019), own elaboration.



or renting newly built properties, many of which are unaf-
fordable for the majority population (Figure 5.3; Ktizkova,
Oufednicek, 2020).

The multi-scalar nature of segregation is highlighted by
our methodological approach presenting the observed ex-
tent of foreigners’ dissimilarity at multiple scales of indi-
vidualised neighbourhoods. For instance, slightly different

patterns of concentration and deconcentration can be mea-
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sured by using different k-levels. We document this by com-
paring the maps of changes in foreign citizens’ count on the
level of 200 nearest neighbours (Figures 5.3 and 5.4) and
3 200 nearest neighbours in Central Bohemia (Figures 5.5
and 5.6). The larger the scale (k-value), the higher number
of areas that have experienced an increase in foreign resi-
dents. Our further analyses show that such increase is due to
relatively small numbers, only exceptionally reaching above
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.. Rural municipalities with population

" loss or stagnation First class road

Figure 5.3: Change in number of foreigners in individualised scalable neighbourhoods at k = 200 level in Central Bohemia 2012-2018.

Data source: MICR (2019), own elaboration.

Note: Values above 105 percent (red) indicate an increase in the number of foreign citizens in the given grid cell between 2012 and 2018, values below 95 percent
(blue) indicate their decrease. Grid cells with at least 10 foreigners are visualised. Grid size is 1000 m.



80/

20 people in one grid cell. However, all the individualised
neighbourhoods are computed for k-nearest neighbours,
but the resulting value is visualised only in one grid cell
each time. Therefore, an increase in number of foreigners in
grid cell is reflected in all other neighbouring cells, whose
k-nearest neighbourhood reach this cell. Moreover, relevant
changes in spatial patterns of change in foreign citizens’
numbers are visible when different grid sizes are visualised
(compare e.g. Figure 5.2 using 1 000 m grid to visualize
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Central Bohemia and Figure 5.3 using 100 m grid to visu-
alise city of Prague). Although the grid square size used
for comparison in our study is constant (100 m x 100 m),
we highlight this to steer our readers’ attention to the fact
that the size of spatial units matters for visualisation of out-
comes. However, our additional analyses (not presented
here) indicate that trends in segregation in the Central Bo-
hemia, achieved through the analysis of larger grid squares,
are like those commented on in this chapter.
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Figure 5.4: Change in number of foreigners in individualised scalable neighbourhoods at k = 200 level in Prague in 2012-2018.

Data source: MICR (2020), own elaboration.

Note: Values above 105 percent (red) indicate an increase in the number of foreign citizens in the given grid cell between 2012 and 2018, values below 95 percent
(blue) indicate their decrease. Grid cells with at least 10 foreigners are visualised. Grid size is 100 m.
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Figure 5.5: Change in number of foreigners in individualised scalable neighbourhoods at k = 3 200 level in Central Bohemia in 2012-2018.

Data source: MICR (2019), own elaboration.

Note: Values above 105 percent (red) indicate an increase in the number of foreign citizens in the given grid cell between 2012 and 2018, values below 95 percent
(blue) indicate their decrease. Grid cells with at least 10 foreigners are visualised. Grid size is 1000 m.
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Figure 5.6: Change in number of foreigners in individualised scalable neighbourhoods at k =3 200 level in Prague in 2012-2018.

Data source: MICR (2019), own elaboration.
Note: Values above 105 percent (red) indicate an increase in the number of foreign citizens in the given grid cell between 2012 ad 2018, values below 95 percent

(blue) indicate their decrease. Grid cells with at least 10 foreigners are visualised. Grid size is 100 m.



Segregation of European and non-European
immigrants

European and non-European citizens? are subject to differ-
ent rights in and obligations towards the Czech society, with
the non-European citizens being in a more disadvantageous
position. Non-EU migrants have different socio-economic
distance to the Czech society, which may translate into res-
idential segregation. In line with our hypothesis, EU citi-
zens are more equally distributed in space in both Prague
and in the Central Bohemia, in comparison to non-EU citi-
zens (Figures 5.7 and 5.8, respectively). While the difference
in dissimilarity index among groups is kept stable across
k-levels in the metropolitan region (Figure 5.8), it decreases
with larger k-values in Prague (Figure 5.7). This marginal
difference for large spatial levels in Prague results from the
fact that among the 50 thousand nearest neighbours of all
Prague residents, there is a similar mix of EU and non-EU
population. This underlines earlier observations of non-ex-
istence of larger spatially-bounded communities where only
one specific group of foreign citizens would predominate
(Pridalova, Oufednicek, 2017). Although micro-concentra-
tions of foreigners exist in certain parts of the city (expen-
sive areas in the city centre, gated communities and newly
built residential properties; Temelova et al., 2011), they are
not clearly pronounced when individualised neighbour-
hoods are taken into account.
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Dissimilarity index for non-EU foreigners is around
0.2 lower in Prague than in Central Bohemia. This confirms
larger inequalities in this group’s representation in the met-
ropolitan region. While parts of Central Bohemia have only
a few non-EU residents, their population is more concen-
trated in other areas of the region. Non-EU citizens tend to
reside predominantly in larger towns and areas with a good
accessibility to Prague, while their population is sparse in
rural areas. The proximity to job opportunities thus emerg-
es as the key localisation factor in non-EU foreigners’ set-
tlement in Prague and the Central Bohemian Region. Work
opportunities for non-EU population (where Ukrainians
predominate, making up over 40 percent of non-EU for-
eigners in Central Bohemia in 2018) are more concentrated
in Central Bohemia, than those for Europeans (where Slo-
vaks predominate, representing 51 percent of EU foreigners
in Central Bohemia in 2018), whereas they are equally acces-
sible for both groups in Prague.

For the EU and non-EU groups in both Prague and met-
ropolitan region between 2012 and 2018 (Figures 5.7 and
5.8), the values of the dissimilarity index observed a general
decrease. The most pronounced decline in the dissimilarity
index was found for smallest neighbourhood levels across
all groups. Some exceptions to the overall decrease were
the largest scales (k-values), where moderate increases of
dissimilarity index could be observed for non-EU citizens
in both Prague and Central Bohemia. As our data indicates

All foreigners in Prague 2012
All foreigners in Prague 2018
EU foreigners in Prague 2012
EU foreigners in Prague 2018
Non-EU foreigners in Prague 2012

Non-EU foreigners in Prague 2012

Figure 5.7: Change in dissimilarity
index for individualised scalable
neighbourhoods for European and
non-European foreigners in the city
of Prague between 2012 and 2018.
Data source: MICR (2019), own
elaboration.

12 800 25600 51200

European citizens, further referred to as EU-citizens, were operationalised as citizens of EU-28 and EFTA countries. The group consists of citizens of the following

countries (in thousands): Slovakia (114), Poland (21), Germany (21), Bulgaria (15), Romania (14), United Kingdom (7), Hungary (6), Italy (5), France (4), Austria (4), the
Netherlands (3), Croatia (3), Greece (2), Spain (2), and Sweden (1). Non-European citizens were operationalised as citizens of all countries outside EU-28 and EFTA.
The group consists of the following countries’ citizens: Ukraine (126), Vietnam (60), Russia (37), Mongolia (9), China (7), USA (7), Belarus (6), Kazakhstan (6), Moldova
(6), India (4), Serbia (4), Turkey (2), Uzbekistan (2), Korea (2), Bosnia and Herzegovina (2), Macedonia (2), Armenia (2), Japan (2), Philippines (1), Syria (1), Thailand (1),
Azerbaijan (1), Nepal (1), Israel (1), Egypt (1), and Tunisia (1). Only countries with over 1000 citizens in Prague and the Central Bohemian Region as of 2018 are listed.
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an almost uniform increase in the numbers of foreign citi-
zens across the studied area, the slight increase in non-EU
citizens’ spatial unevenness is likely to stem from residen-
tial behaviour of the majority population, which tends to
suburbanise and thus vacate housing stock for incoming

/v

foreigners, as documented by Ktizkové, Klsék and Simon
(2022).

Segregation of Slavic and non-Slavic foreigners

Distinguishing between Slavic and non-Slavic foreigners®
allows us to examine the relationship between the ability
to speak a language similar to that of the majority popu-
lation and the subsequent outcomes in residential segrega-
tion. Language advantage presumably increases foreign-
ers’ chances to assimilate into the majority, thus leading to
a lower residential segregation. In line with our expecta-
tions, Slavic citizens are indeed more equally distributed
in space than non-Slavic citizens in both Prague and the
metropolitan region (Figures 5.9 and 5.10). This confirms
our hypothesis that Slavic citizens are more prone to spatial
dispersal than linguistically more distant foreigners.
Citizens of Slavic countries are more equally distributed
than all foreigners in Central Bohemia (Figure 5.9). The
comparison of 2012 and 2018 data indicates that spatial dis-
tribution of Slavic group is becoming increasingly similar
to that of the majority population. This is due to an over-

Data source: MICR (2019), own elaboration.

all dispersal of Slavic foreign population across the whole
region in time. This micro-scale dispersal is evidenced by
the decreasing dissimilarity values for the two groups and
accompanied by a stagnation of dissimilarity index on larg-
er scales in time. Dissimilarity index for non-Slavic group
decreased throughout the period of 2012-2018 for all scales
except the largest one. These developments were similar
both in Prague and in the Central Bohemia.

Contrasting cultural and legal perspective
in segregation outcomes

We have provided evidence that suggests that segrega-
tion of foreign citizens in the city of Prague and in Cen-
tral Bohemia depends on scale, i.e. the number of nearest
neighbours. A comparison of binary delimited groups of
foreigners provides an insight on how differences in lin-
guistic ability and in rights derived from foreign state cit-
izenship affect residential segregation. These distinctions
use country citizenship, due to the fact that other relevant
indicators, such as the country of birth, are not available.
If we compare all four groups, non-Slavic citizens are more
segregated than non-EU citizens in both regions. Slavic cit-
izens, however, are more segregated on smaller scales, while
slightly less segregated on larger scales, compared to the
EU citizens in Central Bohemia. The likely higher cultural
distance between the majority and non-Slavic citizens as

21 Slavic citizens were operationalised as citizens of countries where a Slavic language is spoken, widely used or considered official language. The group consists of
citizens of the following countries (in thousands): Ukraine (126), Slovakia (114), Russia (37), Poland (21), Bulgaria (15), Belarus (6), Moldova (6), Serbia (4), Croatia (3),
Bosnia and Herzegovina (2), and Macedonia (2). Non-Slavic citizens were operationalised as citizens of all countries where a Slavic language is not spoken, widely
used or considered official language. The group consists of the following countries’ citizens: Vietnam (60), Germany (21), Romania (14), Mongolia (9), China (7), USA
(7), United Kingdom (7), Hungary (6), Kazakhstan (6), Italy (5), France (4), India (4), Austria (4), the Netherlands (3), Turkey (2), Uzbekistan (2), Korea (2), Armenia (2),
Japan (2), Greece (2), Spain (2), Philippines (1), Syria (1), Thailand (1), Azerbaijan (1), Nepal (1), Israel (1), Egypt (1), Tunisia (1), and Sweden (1). Only countries with over

1000 citizens in Prague and the Central Bohemian Region as of 2018 are listed.
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opposed to between the majority and EU citizens as well as
the selective and more spatially concentrated labour market
opportunities, are the probable causes of the higher dissimi-
larity of non-Slavic compared to non-EU group.

The values of dissimilarity index for Slavic and all foreign
citizens are very similar both in the city of Prague and in
Central Bohemia, while the values for EU citizens were only
similar to those of all foreigners in Prague (compare Fig-
ures 5.9 and 5.10 to Figures 5.7 and 5.8). This suggests that
there are larger regional differences between EU citizens
and all citizens than between Slavic citizens and all foreign

citizens in the whole of the metropolitan region. Therefore,
EU foreigners are less equally distributed than Slavic ones
in Central Bohemia. The groups of foreigners from Slavic
and EU countries overlap in the cases of Slovakia, Bulgaria,
Poland, and Croatia, making most of the remaining EU pop-
ulation consist of the citizens of EU-15 and EFTA countries.
These groups generally possess higher socio-economic status
than other migrants in Czechia and can therefore afford to
reside in more attractive localities, which leads to the cluster-
ing of their population in parts of Prague and some suburbs
(see Klsak, Ktizkova, 2022, this book).
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5.5 MERITS OF MEASURING SEGREGATION
BY THE METHOD OF INDIVIDUALISED
SCALABLE NEIGHBOURHOODS

The results of our study present a rather complex picture
of segregation that combines several research objectives,
neighbourhoods, and geographical scales. Although this
intricacy may present a minor challenge to the readers’ and
policymakers’ understanding of segregation, it has undeni-
able benefits.

Firstly, the method of individualised scalable neighbour-
hoods applied to geocoded data allows us to move beyond
census-based research. Earlier studies of residential segre-
gation were sparse due to the recentness of international
migration and the limited availability and reliability of data
on foreign citizens in Czechia. The present research thus
allowed us to look beyond the administrative border of
Prague which has traditionally been regarded as the only
area where a population of foreigners is large enough to
be subjected to a quantitative analysis of residential seg-
regation. Nevertheless, our study provided evidence for
the overall decreasing trend of residential segregation of
foreign citizens in Prague observed by earlier studies, e.g.
Pridalova, Oufednicek (2017). The method of individual-
ised neighbourhoods emphasises the spatiality of segrega-
tion as opposed to previous research into segregation that
employed administratively defined areas as units of analysis.
It does so by considering the actual distances between in-
dividuals rather than the mere residential belonging within
a container of an administrative unit and by assessing seg-
regation simultaneously on multiple scales, each of which
can be relevant to a different feature of segregation (Fowler,
2016; Costa, de Valk, 2018).

Secondly, the method of individualised scalable neigh-
bourhoods provides us with an opportunity to compare
the extent of residential segregation in Czechia with results
using the same methodology achieved in other European
countries. While some comparisons could be drawn using
census data on administrative units, such as those used by
Jaczewska and Grzegorczyk (2016) in the study of Paris and
Berlin metropolitan regions, the dependency on census data
prevented us from evaluating the more recent changes in the
spatial distribution of population. For instance, comparing
our results to the recent Swedish study (Malmberg et al.,
2018) shows that the index of dissimilarity for non-Europe-
an migrants at k = 100 is slightly larger in Central Bohemia
(0.56-0.58) than in Sweden (0.51-0.54). This suggests that
there is similar level of residential segregation of non-Euro-
pean population in Central Bohemia when compared to the
whole country of Sweden. Although the two studies look at
differently defined populations (based on country of birth
in the Swedish case and on state citizenship in the Czech
case) and research areas (the whole country and the metro-

politan region of the capital city), both observed a gradual
decrease of segregation indexes in time. Similar results were
reported in the Netherlands (Sleutjes, Ooijevaar, de Valk,
2019). This finding appears contradictory to much of the
public concern about increasing residential segregation,
which is not always evidence-based (Catney, 2016; Malm-
berg et al., 2018).

Thirdly, geocoded data, together with the method of in-
dividualised scalable neighbourhoods, open new possibili-
ties for research that can bring valuable insights into trends
and mechanisms of residential segregation. One example
is cohort studies that track segregation of people who were
born in the same year or who experienced a key life event
such as immigration to a new country in the same period.
Such research would step beyond the initial explorato-
ry analyses, highlighting the age aspect of segregation by
comparing ethnic groups further divided to subgroups of
age (Sabater, Catney, 2019). Further linking to other regis-
ter data or contextual variables extends the options of this
research method and makes it possible to study the relation-
ships between people’s residential and workplace segrega-
tion (Strémgren et al., 2014), residential and school segre-
gation (Osth, Malmberg, Andersson, 2015), and the spatial
and temporal patterns of economic segregation (Osth,
Shuttleworth, Niedomysl, 2018) in the Czech context.

Finally, the interconnectedness between different aspects
of segregation and the multi-scalarity of the phenomenon
can yield rich results that require nuanced interpretation,
rather than one straightforward message about decrease or
increase of segregation. There is no single map of segrega-
tion. Instead, by using our data, we can produce a map of
residential segregation for each of the five groups multiplied
by ten neighbourhood scales and two sizes of grid units re-
sulting in a hundred different maps. Residential segregation
can be both increasing and decreasing at the same time, but
at different spatial scales. For example, we have seen that
segregation of foreign citizens has generally decreased from
2012 until 2018, but there were differences between popu-
lation subgroups based on country of citizenship as well
as between geographical scales. Though more difficult to
grasp, we believe that this complexity is an opportunity for
those who want to understand the underlying mechanisms
and to formulate policy recommendations aimed at coun-
tering the possible negative effects of segregation.

5.6 DISCUSSION AND CONCLUSION

Despite being one of the central issues in urban studies, the
understanding of segregation was compromised by a num-
ber of factors, particularly the (un)availability of data and
unsuitable reporting on the spatial distribution of people
and their activities. This chapter introduced the method of



individualised scalable neighbourhoods as a promising av-
enue for future research in segregation. The method was
applied to the newly available geocoded data on foreign
citizens residing (1) in the city of Prague and (2) in Central
Bohemia to show a truly complex picture of residential seg-
regation in a cross-sectional analysis of multiple scales and
groups.

In general, the study provided a clear evidence of de-
creasing segregation in Prague and Central Bohemia be-
tween 2012 and 2018. Two different population classifica-
tions were used to explore the effects of cultural and legal
differences on residential segregation. Reflecting on our hy-
potheses, we argue that spatial assimilation does occur in
Central Bohemia. Firstly, it was shown that residential seg-
regation decreases in time for most groups and most neigh-
bourhood sizes. Contrary to this, a moderate rise in residen-
tial segregation was measured at the macro scale where the
increase is likely to stem from the spatial distribution of jobs
available to foreigners. Secondly, residential segregation of
the culturally close group (citizens of Slavic countries) is in-
deed generally lower than the culturally more distant group
(citizens of non-Slavic countries). Thirdly, the legally and
socio-economically closer group to the Czech majority (EU
citizens) proved to be more equally distributed as opposed
to the more dissimilar group (non-EU citizens). All three
hypotheses were thus supported by the data. While the mer-
its and shortcomings of this research have to be acknowl-
edged, we believe that our study brings important insights
into residential segregation, that have not yet been present-
ed in Czechia. As the numbers of foreigners increase, it will
be crucial for research and policy makers to ensure that
evidence is scrutinised and interpreted using appropriate
techniques, one of which was presented here.
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