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Abstract
Residential segregation is a well studied subject especially after the publication of 
the pioneering and seminal contribution of Duncan and Duncan (Am Sociol Rev 
41:210–217, 1955). Considering the theoretical and methodological advances made 
since then, the contribution endeavours in describing and understanding the differ-
ences in residential segregation in an international perspective using 2011 popula-
tion census data. The contribution analyses the residential segregation of migrants 
(here foreign citizens or foreign born) usually resident in the 493 Functional Urban 
Areas (FUAs) of selected European Union countries. The analysis is conducted 
using 2011 census data on regular grid (100  mt × 100  mt) provided by the Data 
Challenge on ‘Integration of Migrants in Cities’ (D4I) and refers to all migrants and 
to two sub groups (EU 28 and non EU 28). In a first step the levels and spatial pat-
terns of residential segregation across all FUAs of France, Germany, Ireland, Italy, 
Portugal, Spain, The Netherlands and the United Kingdom are analysed. Particu-
lar attention is paid to identifying differences and similarities between the FUAs, 
among and within the single countries. In a further analysis the relationship between 
the level of residential segregation in the metropolitan FUAs of the selected EU 
countries and contextual demographic and socio-economic factors are investigated. 
Results indicate that, even if, the larger metropolitan areas attract more migrants, the 
highest levels of residential segregation are observed in smaller urban areas. Moreo-
ver important national peculiarities emerge clearly with countries of northwestern 
Europe recording lower levels of residential segregation compared to the Southern 
European countries. Finally, residential segregation shows clear relationships with 
some contextual factors, especially the ones related to economic well-being and the 
labour market in a positive manner.
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1 Introduction

The territorial distribution of foreigners has always attracted the interest of 
scholars belonging to different social disciplines and stimulated special interest 
when leading to residential segregation. In general, residential segregation of a 
minority group, whether it be an ethnic group or any subgroup of the population 
defined socially or religiously or in other ways denotes a spatial distribution that 
is different from the one of the rest of the population. Although not all scholars 
agree on the idea that higher levels of residential segregation correspond to lower 
levels of integration (Portes and Zhou 1993; Musterd 2003; Bolt et al. 2010), the 
belief that a minority groups’ residential segregation determines—at least at the 
macro level—a set of negative effects on the societies seems widely shared (Wil-
liams and Collins 2001; Kawachi 2002; Walton 2009; Thomas et al. 2018).

Existing international comparative studies on residential segregation of the 
foreign populations in the European context are numerous (Musterd 2005; Arbaci 
2007; Marcińczak et  al. 2016; Nielsen et  al. 2017; Andersson et  al. 2018a, b; 
Moreno-Monroy and Veneri 2018; Nieuwenhuis et  al. 2020). In the European 
context, numerous are also studies dealing with particular territorial partitions 
like the analysis of Arbaci (2008) referring to Southern Europe and the contribu-
tions that address the issue of residential segregation in reference to urban Europe 
or specific European cities (Mustered and Ostendorf 1998; Kesteloot and Cortie 
1998; Bolt 2009: Musterd and Van Kempen 2009; Tammaru et al. 2016; Musterd 
et al. 2017; van Ham et al. 2018; Casacchia et al. 2019). Finally, there are sev-
eral individual studies that, with different approaches and at various geographi-
cal scales, address the issue of residential segregation of the foreign population 
with reference to individual European countries. For example: Barbagli and Pisati 
(2012), Mazza et al. (2018), and Benassi et al. (2019) for the Italian case, Frie-
drichs and Triemer (2008) and Teltemann et al. (2015) for Germany, Schönwälder 
and Söhn (2007), Hartog and Zorlu (2009) and Sleutjes et al. (2018) for the Neth-
erlands, Iglesias Pascual (2017) and Rubiales Pérez et al. (2012) for Spain, Ver-
dugo (2011) and Pan Ké Shon and Verdugo (2015) for France, Atkinson and Flint 
(2004) and Catney (2016, 2018) for the UK, Vang (2010) for Ireland. Important 
are also some recent studies that link residential segregation to socio-economic 
characteristics in different European contexts (Tammaru et al. 2016, 2020; Nieu-
wenhuis et al. 2020; Musterd et al. 2017).

Most of these studies use administrative divisions as primary geographical 
units of analysis that might be problematic for comparison purposes. Another 
limit is that these studies often focus on single cities as case studies without 
including other urban settlements and the metropolitan dimension in their analy-
sis. Finally, they often do not refer to countries of Northern Europe and Southern 
Europe at the same time. This is in our view a crucial point because the Northern 
European countries have a longer tradition of immigration flows than the coun-
tries of Southern Europe with their more recent immigration. (Collinson 1993; 
de Haas et al. 2020). In addition, the Southern European countries have specific 
urban structures (i.e. compact cities) and less dynamic economies compared to 
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Northern Europe (Kasanko et  al. 2006). Moreover, whereas many studies see a 
clear causal link between the housing markets and the residential segregation 
(Arbaci 2008; Bolt et  al. 2008) the relationship between residential segregation 
and contextual socio-economic factors is still unclear and need to be analysed 
more closely.

This contribution tries to overcome some of these limitations providing a com-
prehensive overview of the intensity, the territorial patterns and the socio-economic 
contextual factors of the residential segregation of migrants in the European urban 
space. Data used refer in fact to a regular geography (grid) allowing a robust spa-
tial comparison between different territorial contexts such as the Functional Urban 
Areas (FUAs, henceforth). More in detail, the analysis refers to the EU and Non-
EU foreign or foreign born residents in the FUAs of 8 European countries—Italy, 
Portugal and Spain for Southern Europe and France, Germany, Ireland, The Nether-
lands and the United Kingdom for Western and Northern Europe—for a total of 493 
FUAs.

The research questions underlying the study are as follows: (1) are there any dif-
ferences in the levels of residential segregation between the Southern European 
countries (Italy, Spain and Portugal) and Northern European countries (France, 
Germany, Ireland, The Netherlands and the United Kingdom)?; (2) is the level of 
residential segregation related to the demographic dimensions of the FUAs?; (3) 
are there distinctive patterns of residential segregation between EU and Non-EU 
migrants?; (4) what are the main socio-demographic and socio-economic contextual 
factors that might influence the residential segregation patterns of these population 
groups in the major FUAs of Europe?; (5) is the higher incidence of the migrant 
population related to lower levels of their residential segregation?

The paper is structured as follows: in the next section statistical data and methods 
are described, giving particular attention to the nature of the data used and to the 
different national contexts studied here. The results are presented in two subsection: 
in the first one the levels and patterns of residential segregation and the incidence of 
the migrant population are presented for the FUAs analysed; in the second subsec-
tion the results of the regression analysis based on the major FUAs are presented. In 
the final part results are discussed and conclusions are drawn.

2  Data and Methods

Data used in the contribution are provided by the Data Challenge on ‘Integration 
of Migrants in Cities’ (D4I). D4I is an initiative launched at the end of 2017 by the 
Joint Research Center (JRC)  -  Knowledge Centre on Migration and Demography 
(KMCD) of the European Commission to disseminate to scholars and researchers a 
data set with population estimates for grids allowing the analysis of the concentra-
tion of migrants in selected European Union cities at high spatial resolution.1

1 Information about the D4I Data Challenge are available at this link: https ://blueh ub.jrc.ec.europ a.eu/
datac halle nge/. The main results are published in Tintori et al. 2018.

https://bluehub.jrc.ec.europa.eu/datachallenge/
https://bluehub.jrc.ec.europa.eu/datachallenge/
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This data set was produced on the basis of ad hoc extractions of the 2011 Popula-
tion and Housing Census data provided by the National Statistical Institute of 8 EU 
member states: France, Germany, Ireland, Italy, Portugal, Spain, The Netherlands 
and the United Kingdom. The results of the spatial processing of the original data is 
an estimation of the population by place of birth or by citizenship, depending on the 
country, for a uniform grid (cells of 100 by 100 meters) in the countries involved in 
the initiative (Tintori et al. 2018). This means that data should be perfectly compara-
ble from a geographical point of view. We refer to the JRC Technical Report (Ales-
sandrini et al. 2017) for details about methods applied for the processing of the orig-
inal data and for other technicalities regarding the estimation of the data used here.

However, it is important to underline that data stem from two different statistical 
concepts to reveal the origin of migrants: the country of citizenship and the country 
of birth. Both approaches are based on information provided by the 2011 general 
population censuses.

Table 1 gives an overview of the data available for the 8 European countries and 
offers a comparison of the data by country of citizenship and country of birth. The 
number of persons born abroad is generally higher, compared to the data by foreign 
citizenship. They reveal often the historical context of the single country. In the case 
of France and the United Kingdom the relatively simple rules regarding naturaliza-
tion and the presence of individuals born in former colonies or areas of influence, 
in the case of Germany the immigration of ethnic Germans from Eastern European 
countries and in Spain and Italy the past of countries of emigration. Obviously the 
quality of the data and their content determine what the analysis will be able to 
reveal. For France and Italy data are available by country of citizenship, whereas 
for all other countries data are by country of birth. Depending on the country these 
two criteria, as mentioned, determine what in the present paper is defined as migrant 
population.

As described in detail by Alessandrini et al. (2017), the statistical information on 
which the estimations of the 100m by 100m grid data are based, in some cases refers 
to sample data. This occurs for technical reasons, when the original census data are 
based on sample techniques, or to protect the people’s privacy by not communicat-
ing small case numbers. Therefore, the following analysis, wherever possible, does 
not refer to absolute values but only percentage values or indices and considers only 
broader/significant groups of the migrant population.

As already mentioned, our analysis is based on all FUAs of the countries involved 
in the D4I data challenge. The FUAs are functional geographical partitions proposed 
by OECD on the base of a defined methodology that refers to daily people’s move-
ments. In particular, FUAs are defined in order to provide a functional definition 
of cities and their area of influence (commuting zone), maximizing international 
comparability and overcoming the limitations and drawbacks of using adminis-
trative approaches ensuring, at the same time, a minimum link to the government 
levels of the city or metropolitan area (OECD 2012).2 In the analysis we also take 
into account the classification of FUAs according to population size proposed by 

2 About FUAs see also https ://ec.europ a.eu/euros tat/docum ents/38595 98/95072 30/KS-GQ-18-008-EN-
N.pdf/a275f d66-b56b-4ace-8666-f3975 4ede6 6b.

https://ec.europa.eu/eurostat/documents/3859598/9507230/KS-GQ-18-008-EN-N.pdf/a275fd66-b56b-4ace-8666-f39754ede66b
https://ec.europa.eu/eurostat/documents/3859598/9507230/KS-GQ-18-008-EN-N.pdf/a275fd66-b56b-4ace-8666-f39754ede66b
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OECD and used by Eurostat in order to underline differential aspects of residen-
tial segregation within the urban and metropolitan European space. The FUAs are 
classified according to their demographic size into 4 categories: small urban areas 
(50,000–100,000 inhabitants); medium-sized urban areas (100,000–250,000 inhabit-
ants); metropolitan areas (250,000–1.5 million inhabitants) and large metropolitan 
areas with more than 1.5 million inhabitants.3

The D4I data challenge (Alessandrini et al. 2017) provides grid data on popula-
tion by citizenship or place of birth according by different categories: for the ‘for-
eign EU28 countries’ and ‘Non-EU28 countries’, for continents and for single coun-
tries. The contribution focuses on the total migrant population and the subdivision 
migrants from EU28 countries and from Non-EU28 countries.

The first step of our empirical analysis is for the sake of simplicity and clarity 
limited to two aspects of the residential segregation of migrants: the incidence of 
migrants and their residential segregation measured through the Index of Dissimi-
larity (Duncan and Duncan 1955). This analysis is carried out for the 493 FUAs of 
the 8 European countries studied. The Index of Dissimilarity was chosen because 
of its simplicity and because the grid data offer already a standardisation according 
to the territorial sub-division. Moreover this index has been used in several stud-
ies on residential segregation (see for example Friedman 2008; Iceland et al. 2013, 
2014; Logan and Parman 2017; Malmberg et al. 2018). This part intends to answer 
research questions 1, 2 and 3.

In a second step an asymmetric analysis using multiple linear regression models 
aims at detecting potential relationships that exist between the level of residential 
segregation and the level of the incidence of the migrant population in the major 
metropolitan FUAs and some socio-economic indicators. More in detail, as ‘inde-
pendent’ variables (i.e., contextual factors) we used a selection of socio-demo-
graphic and socio-economic indicators: population density 2011, population growth 
in the period 2001–2011, percentage of working age population 2011, GDP per 
capita and unemployment rate related to 2011. The first two variables are proxies, 
respectively, of the level of urbanization and of the demographic vitality of each 
territorial context; the percentage of working age population and the unemployment 
rate are linked to the local labour market situation: the first one describes the age 
structure and the second the dynamism of the labour market. Finally, the GDP per 
capita measures the economic well-being of each FUA.

The regression analysis was carried out for the entire migrant population and sep-
arately for the EU28 and Non-EU28 migrants. This analysis is limited, for practical 
reasons, to the metropolitan FUAs (81 FUAs) since these are the areas included in 
the OECD Metropolitan Database under the theme Regions and Cities4 in which 
demographic and socio-economic indicator are provided. The focus on the most 

4 Information for the metropolitan FUAs is available in the OECD Metropolitan Database https ://stats 
.oecd.org/Index .aspx?Datas etcod e=CITIE S.

3 Obviously each FUA presents specific urban, social and economic characteristics that are not taken 
into account here, except for the population size.

https://stats.oecd.org/Index.aspx?Datasetcode=CITIES
https://stats.oecd.org/Index.aspx?Datasetcode=CITIES
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populous FUAs assures also a major statistical significance of the results. This part 
tries to answer research questions 4 and 5.

3  Results

3.1  Residential Segregation in Selected European Urban and Metropolitan FUAs

The countries here analysed are characterized by a migrant population that often 
differs between countries markedly in terms of period of immigration, origins and 
characteristics. Germany, France and the Netherlands recorded strong immigration 
flows in the 1950s and 1960s, mainly from Southern European countries but, in the 
case of France and the Netherlands, also from their former colonies. The United 
Kingdom has an immigration that for a significant part comes from the Common-
wealth countries. The remaining four countries have been for decades, or even cen-
turies, areas of emigration and only in the last decades have become areas of immi-
gration: Italy and Spain since the 1980s and more recently Portugal (from the 1990s) 
and Ireland (from the new millennium). It should be noted however that for Spain 
and Portugal the strongest immigration flows come from their former colonies (Col-
linson 1993; de Haas et al. 2020).

An analysis of the incidence of the migrant population and dissimilarity by size 
classes of FUAs reveals a significant heterogeneity but also some clear signs of reg-
ularity along the urban settlement spectrums.

Large metropolitan areas still remain the areas where the majority of foreign-
ers reside. This is true for all the countries analysed: France (12.9% is the value 
of the incidence of foreigners in large metropolitan areas vs. 10.0% in the total 
urban areas), Germany (17.7% vs. 15.6%), Italy (7.6% vs. 7.5%), Portugal (13.7% 
vs. 9.9%), Spain (14.7% vs. 10.8%), The Netherlands (17.4% vs. 13.0%), United 
Kingdom (24.9% vs. 14.3%). The same pattern, with a certain degree of variabil-
ity, is detected with reference to the foreign EU28 and to the Non-EU28 residents 
(Table 2).

The level of residential segregation of the migrant population recorded in the 
large metropolitan areas is in general somewhat lower than the one recorded in the 
total of urban areas: France (0.237 vs. 0.294), Germany (0.293 vs. 0.313), Italy 
(0.392 vs. 0.400), Portugal (0.234 vs. 0.299), Spain (0.339 vs. 0.428), The Nether-
lands (0.385 vs. 0.413), United Kingdom (0.408 vs. 0.482). In Ireland the level is the 
same (0.322 and 0.321). This pattern is confirmed when observing the sub-groups 
of migrants. Thus, even if the large metropolitan areas seem to be more attractive 
for migrants, we do not observe the highest levels of residential segregation in these 
areas, but often in the minor urban areas. However, this is not true for all countries 
here analyzed as the cases of Italy, Ireland and The Netherlands show (Table 2).

The lowest levels of dissimilarity (residential segregation) are observed in the large 
metropolitan FUAs of France and Portugal. Whereas in Portugal the levels of dissimi-
larity are low in all size classes, in France the level of residential segregation seems to 
be slightly higher in the small urban areas and lower in the large urban areas of Paris, 
Marseille and Lyon. On these results perhaps a bias could be ascribable to the fact 
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Table 2  Incidence and indices of residential segregation of the migrant populations in the FUAs in 
selected countries, by population size class and by origin, 2011. Source: Authors’ calculation on OECD 
data (https ://stats .oecd.org/Index .aspx?Datas etcod e=CITIE S) and data provided by the European Com-
mission in the context of the D4I data challenge (Alessandrini et al. 2017)

Country
FUA-size class

Share (%) Incidence (%) Index of  Dissimilaritya

All migrants EU28 Non-EU28 All 
migrants

EU28 Non-EU28

France
Small urban 9.7 6.5 1.3 5.2 0.327 0.317 0.367
Medium-sized urban 18.2 6.5 1.3 5.2 0.301 0.333 0.334
Metropolitan 23.5 7.7 1.9 5.8 0.285 0.317 0.316
Large metropolitan 48.6 12.9 3.1 9.8 0.237 0.231 0.286
Total 100.0 10.0 2.3 7.7 0.294 0.303 0.330
Germany
Small urban 9.7 13.0 7.3 5.7 0.314 0.261 0.476
Medium-sized urban 30.2 14.2 7.0 7.2 0.324 0.266 0.447
Metropolitan 28.9 15.6 7.6 8.0 0.312 0.254 0.429
Large metropolitan 31.2 17.7 8.6 9.1 0.293 0.236 0.400
Total 100.0 15.6 7.7 7.9 0.313 0.255 0.431
Ireland
Small urban 18.5 15.9 11.4 4.5 0.308 0.285 0.429
Medium-sized urban 14.5 14.8 10.8 4.0 0.310 0.304 0.391
Metropolitan 67.0 18.9 12.0 6.9 0.322 0.296 0.413
Total 100.0 17.7 11.7 6.0 0.321 0.296 0.420
Italy
Small urban 19.0 7.4 4.3 3.1 0.374 0.378 0.483
Medium-sized urban 20.5 8.0 3.9 4.1 0.419 0.409 0.512
Metropolitan 15.5 6.4 2.8 3.6 0.426 0.442 0.498
Large metropolitan 45.0 7.6 3.6 4.0 0.392 0.388 0.498
Total 100.0 7.5 3.7 3.8 0.400 0.400 0.499
Portugal
Small urban 15.2 7.9 2.3 5.6 0.265 0.261 0.342
Medium-sized urban 10.0 6.1 2.0 4.2 0.250 0.259 0.327
Metropolitan 25.3 4.5 1.0 3.6 0.247 0.268 0.271
Large metropolitan 49.5 13.7 1.6 12.1 0.234 0.272 0.257
Total 100.0 9.9 1.6 8.3 0.299 0.291 0.337
Spain
Small urban 20.7 11.2 4.4 6.9 0.486 0.614 0.527
Medium-sized urban 26.6 8.0 2.6 5.4 0.444 0.554 0.500
Metropolitan 21.0 7.6 2.6 5.0 0.450 0.578 0.497
Large metropolitan 31.6 14.7 4.3 10.4 0.339 0.481 0.379
Total 100.0 10.8 3.5 7.3 0.428 0.553 0.472
The Netherlands
Small urban 22.1 10.4 2.7 7.7 0.375 0.404 0.427
Medium-sized urban 30.0 8.5 2.2 6.2 0.394 0.440 0.447

https://stats.oecd.org/Index.aspx?Datasetcode=CITIES
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that in France the population with French citizenship but with foreign origins is quite 
numerous (Tribalat et al. 1996): so the settlement geography of this acquired French 
population could be not really different from the one of the strictly foreign population 
(people with no French citizenship) and this could influence the values of the segrega-
tion measures observed. The differences in the dissimilarity index for the population 
size classes of the FUAs might be an indication of an important variability in the cat-
egories themselves. In fact the calculation of the index of dissimilarity for size classes 
is not the paramount method to present results, but serves here as a way to indicate 
the overall differences in the levels. Regarding the South/North European divide, the 
highest values of the Index of Dissimilarity are observed in Spain (except for the large 
urban areas) and the United Kingdom (except small urban areas). Followed by the size 
classes of Italy forming a compact cluster and of The Netherlands with similar levels 
but with important disparities regarding the incidence of the foreign born population. 
In Italy the incidence of persons with a foreign citizenship is similar in the size classes 
of the FUAs even if it is well-known that important differences between the Centre-
north and the Mezzogiorno (South and Islands) do exist. The range of values of the 
dissimilarity index in the case of migrant populations from a foreign EU28 country 
is higher compared to the case of Non-EU28 countries. The residential segregation of 
EU28 migrants is highest in Spain (predominantly persons born in Romania and Euro-
pean life-style migrants). The results for the size classes are clustered according to 
countries: Spain is followed, with decreasing values, by The Netherlands, Italy and the 
United Kingdom. France, Ireland, Portugal and Germany seem to have the lowest resi-
dential segregation in the case of EU28 migrants. It has to be underlined that the low 
levels in the German large metropolitan areas (Berlin, Hamburg, Munich, Cologne, 
Frankfurt and Stuttgart) have similar low levels, but these data do refer to the place of 
birth and thus include German citizens. In the case of migrants from Non-EU28 coun-
tries Spain is joined by Italy regarding the highest levels of residential segregation. 

The Functional Urban Areas and the size classes are defined by OECD and EU (OECD 2012; http://
www.oecd.org/cfe/regio nal-polic y/funct ional urban areas bycou ntry)
a The Index of Dissimilarity is computed with reference to the native population

Table 2  (continued)

Country
FUA-size class

Share (%) Incidence (%) Index of  Dissimilaritya

All migrants EU28 Non-EU28 All 
migrants

EU28 Non-EU28

Metropolitan 29.6 16.1 3.0 13.1 0.410 0.406 0.444
Large metropolitan 18.2 17.4 3.4 14.0 0.385 0.389 0.420
Total 100.0 13.0 2.8 10.1 0.413 0.415 0.458
United Kingdom
Small urban 15.0 7.3 3.3 4.1 0.357 0.354 0.406
Medium-sized urban 33.1 9.1 3.4 5.7 0.430 0.402 0.480
Metropolitan 22.4 9.6 3.1 6.6 0.452 0.389 0.511
Large metropolitan 29.5 24.9 7.4 17.5 0.408 0.385 0.432
Total 100.0 14.3 4.7 9.6 0.482 0.432 0.527

http://www.oecd.org/cfe/regional-policy/functionalurbanareasbycountry
http://www.oecd.org/cfe/regional-policy/functionalurbanareasbycountry
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It is possible that these exceptional high levels are caused by a ‘hidden’ heterogene-
ity within the two categories. The lowest levels of residential segregation of the Non-
EU28 migrants can be observed again in France and Portugal. The incidence of Non-
EU28 migrants is higher in the larger metropolitan areas, especially in the United 
Kingdom, followed by The Netherlands, Portugal, Spain, France and Germany.

Figure 1 substantially confirms the hypothesis that the higher incidence of for-
eign or foreign-born residents corresponds to lower levels of segregation (hypoth-
esis 5), even with some exceptions, especially with reference to some large British 
and Dutch metropolitan areas. In general, however, what emerges is that the metro-
politan areas of Southern Europe register the comparatively highest levels of resi-
dential segregation and a lower incidence of migrants. This confirms hypothesis 1: 

Fig. 1  Incidence and residential  segregation(a) of the migrant populations in the population size classes 
of the FUAs, 2011. Note: the Functional Urban Areas of France, Germany, Ireland, Italy, Portugal, Spain, 
The Netherlands and United Kingdom are included. Data for France and Italy refer to data by country of 
citizenship and in all other countries to country of birth. The Functional Urban Areas and the size classes 
are defined by OECD and EU (OECD 2012; http://www.oecd.org/cfe/regio nal-polic y/funct ional urban 
areas bycou ntry). Source: Authors’ calculation on data provided by the European Commission in the con-
text of the D4I data challenge (Alessandrini et  al. 2017). (a)The Index of Dissimilarity is computed in 
reference to the native population

http://www.oecd.org/cfe/regional-policy/functionalurbanareasbycountry
http://www.oecd.org/cfe/regional-policy/functionalurbanareasbycountry
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the incidence of migrant populations and their levels of their residential segregation 
are inversely related. The presence of foreign residents in these countries is a more 
recent phenomenon compared to the situation in other European countries with a 
longer history of immigration. When analysing the residential segregation for the 
size classes of FUAs, the observed values can indicate similar residential segrega-
tion in the single FUAs areas or considerable internal differences in the same popu-
lation size class.

Figure 2 shows how residential segregation can probably be seen as a selective 
phenomenon on the basis of having a citizenship of (or being born in) a country 
of the European Union other than the one of residence. In general, the level of 
residential segregation seems to be higher for Non-EU migrants. In fact, except 

Fig. 2  - Residential segregation (a) of the EU28 and Non-EU28 migrant populations in the FUAs, by pop-
ulation size classes, 2011. Note: the Functional Urban Areas of France, Germany, Ireland, Italy, Portugal, 
Spain, The Netherlands and United Kingdom are included. Data for France and Italy refer to data by 
country of citizenship and in all other countries to country of birth. The Functional Urban Areas and the 
size classes are defined by OECD and EU (OECD 2012; http://www.oecd.org/cfe/regio nal-polic y/funct 
ional urban areas bycou ntry) Source: Authors’ calculation on data provided by the European Commission 
in the context of the D4I data challenge (Alessandrini et al. 2017). (a) The Index of Dissimilarity is com-
puted in reference to the native population

http://www.oecd.org/cfe/regional-policy/functionalurbanareasbycountry
http://www.oecd.org/cfe/regional-policy/functionalurbanareasbycountry
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for Spain the residential segregation is systematically higher for the Non-EU28 
migrants compared to the EU28 ones. The higher residential segregation for Non-
EU28 origin migrants observed in Germany, the metropolitan areas of the United 
Kingdom and most size classes of FUAs in Italy is contrasting with relative low 
values in Portugal and France. Nevertheless, it seems that the levels of residential 
segregation for the EU28 migrants and for the Non-EU28 migrants are positively 
related. This indicates that the factors that influence the geographic patterns of 
residential segregation seem to be of importance for both groups studied. How-
ever, it is known that the factors influencing the residential segregation of specific 
national or ethnic groups can vary significantly.

Analysing the single FUAs (Figs. 3, 4) further interesting aspects emerge. Fig-
ure 3 shows that the relationship between the incidence of migrants and the index 
of dissimilarity is not as linear as thought. However the variability regarding resi-
dential segregation is higher in smaller FUAs.

The patterns of the incidence of the migrant populations in the FUAs of the 
countries analysed confirm the findings for the population size classes even if for 
some countries, especially Spain, the variability between FUAs is very important 
and reflect in some cases specific situations: for example the FUA with the high-
est share of migrants born in Non-EU28 countries is Melilla (the Spanish enclave 
bordering Morocco). A similar high incidence have London and Den Haag. In 
general terms in the FUAs studied the share of Non-EU28 migrants is higher than 

Fig. 3  Incidence and residential  segregation(a) of the EU28 and Non-EU28 migrant population in the 
FUAs, by population size class, 2011. Note: the Functional Urban Areas of France, Germany, Ireland, 
Italy, Portugal, Spain, The Netherlands and United Kingdom are included. Data for France and Italy refer 
to data by country of citizenship and in all other countries to country of birth. The Functional Urban 
Areas and the size classes are defined by OECD and EU (OECD 2012; http://www.oecd.org/cfe/regio nal-
polic y/funct ional urban areas bycou ntry). In the figure for the EU28 migrant population the FUA ES035—
Torrevieja is not shown, since with an incidence of 29.1% out of range. Source: Authors’ calculation on 
data provided by the European Commission in the context of the D4I data challenge (Alessandrini et al. 
2017). (a)The Index of Dissimilarity is computed in reference to the native population

http://www.oecd.org/cfe/regional-policy/functionalurbanareasbycountry
http://www.oecd.org/cfe/regional-policy/functionalurbanareasbycountry
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the one from EU28 countries. This was already observed at the country level with 
the exception of Ireland (Table 1).

Residential segregation is on the average higher for the Non-EU28 migrant pop-
ulation. This is especially true for the metropolitan areas of Italy, like Naples and 
Turin, of the United Kingdom, like Birmingham and Manchester, and of Germany, 
like Munich, Cologne and Frankfurt. As mentioned, residential segregation indices 
are generally low for the French large metropolitan areas of Lyon and Paris and also 
for Lisbon. The residential segregation in Madrid and Barcelona seems to be higher 
in the case of EU28 migrants than Non-EU28 ones. Global cities like Paris (low gen-
eral level of residential segregation), London (average levels), Rome and Amsterdam 

Fig. 4  Residential  segregation(a) of the EU28 and Non-EU28 migrant populations in the FUAs, by coun-
try, 2011. Note: the Functional Urban Areas of France, Germany, Ireland, Italy, Portugal, Spain, The 
Netherlands and United Kingdom are included. Data for France and Italy refer to data by country of 
citizenship and in all other countries to country of birth. The Functional Urban Areas and the size classes 
are defined by OECD and EU (OECD 2012; http://www.oecd.org/cfe/regio nal-polic y/funct ional urban 
areas bycou ntry). Source: Authors’ calculation on data provided by the European Commission in the con-
text of the D4I data challenge (Alessandrini et  al. 2017). (a)The Index of Dissimilarity is computed in 
reference to the native population

http://www.oecd.org/cfe/regional-policy/functionalurbanareasbycountry
http://www.oecd.org/cfe/regional-policy/functionalurbanareasbycountry
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show similar levels of residential segregation for both categories. The FUAs of the 
different countries appear to have their country specific position Portugal and France 
occupy the lower left quadrant of the graphs of Fig. 3 with dispersed values of the 
indices of dissimilarity, whereas the other countries appear to align in the form of 
rays with a steep relationship between values of the Index of Dissimilarity.

Figure  4 highlights some important points. Spain and Italy present, comparably, 
higher levels of residential segregation both for EU28 and Non-EU28 foreign or for-
eign born populations. On the opposite, the lowest levels of residential segregation are 
recorded in the FUAs of France. In the first case (Spain and Italy), high level of residen-
tial segregation of EU migrant populations correspond, generally, to high levels of seg-
regation of the Non-EU28 countries ones. The same holds for France. In other countries, 
for example Germany, it seems that the level of residential segregation for Non-EU28 
born populations is higher compared to the one of the European foreign born. The FUAs 
of the various countries are forming specific clusters underlining the importance of the 
national level in determining the level of residential segregation (and integration).

3.2  Contextual Socio Economic Variables and Residential Segregation 
in the Metropolitan FUAs

It is important to understand the relationship between the contextual factors and the 
residential segregation in order to provide some key elements that could be used to 
orient policies. In this perspective a regression analysis is carried out on the results 
of the major metropolitan Functional Urban Areas (FUAs) of the countries involved 
in the D4I data challenge.

For these 81 metropolitan FUAs additional socio-demographic and socio-
economic data are available as described in the ‘Data and Methods’ section. The 
dependent variables are the incidence of the migrant populations in the first set of 
model and the index of dissimilarity observed in the second set of models. The inde-
pendent variables (our contextual factors) selected for the regression analysis are the 
population density, the population growth in the period 2001–2011, the percentage 
of population in working age, the GDP per capita and the unemployment rate. The 
analysis is carried out on the entire migrant populations, as well as on the EU28 and 
the Non-EU28 ones. Results are reported in Table 3.

Regarding the incidence of migrant populations, it emerges that the only nega-
tively correlated factor is the unemployment rate: the incidence is lower where 
unemployment is higher. All the other independent variables are, with reference to 
the entire migrant populations, positively correlated with their incidence.

Differences emerge in reference to the two sub-groups, EU28 and Non-EU28 
migrants, not in the direction of the relationship, but in its significance. In the first case, 
the EU28 migrants, only two coefficients are significant: the GDP per capita and the 
unemployment rate. So EU28 migrants seem to be attracted to the most dynamic areas 
with the higher GDP values and lower unemployment rates. On the contrary, in the sec-
ond case (Non-EU28) all the correlation coefficients are significant, except for the unem-
ployment rate, indicating that the economic situation of the FUA seems to play a less 
important role for this group of migrants. In this situation the overall economic situation, 
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the degree of urbanisation and the dynamism of the areas are of higher importance than 
the unemployment rates. The explanatory capacity of the regression models is relatively 
low for all migrants with an  r2 of 0.48. For the foreign EU28 migrant population we 
obtain an  r2 of 0.30 and a an  r2 of 0.47 for the Non-EU28 migrant populations.

Regarding the Index of Dissimilarity the signs of the correlation coefficients, 
insofar they are significant, are similar whether they refer to all migrants or to the 
two subgroups. This indicates that the contextual factors that affect the level of resi-
dential segregation are the same or that there is no differentiation between the two 
subgroups. However, the explanatory capacity of the regression models is limited 
with an  r2 of 0.35 for the total migrant population. It varies between a maximum 
 r2 of 0.60 for the foreign EU28 migrants and a very low  r2 of 0.27 in the case of 
the Non-EU28 migrants. In general, population density, population growth rates and 
unemployment rates, where significant, have a positive effect on residential segrega-
tion: that is, under the same conditions, their increase corresponds to an increase, 
on average, in residential segregation. The element of urbanity emerges as well as 

Table 3  Regression models between contextual variables and the incidence, and the residential segre-
gation of the migrants in the major FUAs (81) of selected countries, by origin, 2011. Source: Authors’ 
calculation on OECD data (https ://stats .oecd.org/Index .aspx?Datas etcod e=CITIE S) and provided by the 
European Commission in the context of the D4I data challenge (Alessandrini et al. 2017)

Population density is measured as persons per  km2 in 2011; Population growth refers to the period 2001–
2011 in % on a yearly basis; the Working age population is the population from 15 to 64 years in  % of 
the total population in 2011; GDP per capita (US$) in 2011; Unemployment rate (%) in 2011
Data are available for France, Germany, Ireland, Italy, Portugal, Spain, The Netherlands and the United 
Kingdom. Data of France and Italy refer to data by country of citizenship and to the country of birth 
in all other countries. The Functional Urban Areas and the size classes are defined by OECD and EU 
(OECD 2012; http://www.oecd.org/cfe/regio nal-polic y/funct ional urban areas bycou ntry)
*Weighted correlation coefficients are significant at the 0.05 level and ** at the 0.01 level
a The Index of Dissimilarity is computed with reference to the native population
b Results are of a stepwise regression analysis in which not significant variables are excluded

Contextual variables Incidence (in %) Index of  dissimilaritya

All migrants EU28 Non-EU28 All migrants EU28 Non-EU28

Population density + 0.244* − 0.044 + 0.367** + 0.256* + 0.218 + 0.140
Population growth (%) + 0.229* − 0.011 + 0.325** + 0.172 + 0.524** − 0.152
Working age popula-

tion (%)
+ 0.318** + 0.105 + 0.377** + 0.166 + 0.383**  − 0.066

GDP per capita (US$) + 0.600** + 0.547** + 0.496** − 0.485** − 0.417** − 0.517**
Unemployment rate 

(%)
− 0.339** − 0.423** − 0.210 + 0.363** + 0.688** + 0.244*

Incidence (%) by 
country of birth or of 
citizenship (respec-
tive category)

– – – − 0.124 − 0.335** − 0.332**

r2 (Considering solely 
the variables with 
correlation coef-
ficients in bold)b

0.480 0.300 0.465 0.354 0.600 0.267

https://stats.oecd.org/Index.aspx?Datasetcode=CITIES
http://www.oecd.org/cfe/regional-policy/functionalurbanareasbycountry
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the importance of the labour market as factors that favour a greater integration. The 
GDP per capita, on the other hand, has a negative sign and therefore, where signifi-
cant, acts as a deterrent to high levels of residential segregation. The incidence of 
the migrant population seems to be a deterrent to residential segregation showing in 
all cases a correlation coefficient with a negative sign, even if its influence seems to 
be in general limited.

Obviously these results should be read with caution: they just indicate the exist-
ence of relationships between the dependent variable—incidence and index of dis-
similarity—and the contextual ones. The results cannot and should not be read or 
understood in terms of causality.

4  Discussion and Conclusions

The main findings of the study can be summarized as follows: the incidence of 
migrants varies considerably between countries (with the ones of Northern Europe 
with comparatively higher levels) and between 493 FUAs analysed. In this context, 
the large metropolitan areas still remain the areas with the highest share of migrant 
populations, confirming their attractiveness. This is true for all the countries ana-
lysed here. A similar pattern, with a certain variation, is observed for the EU28 and 
Non-EU28 migrants. The level of residential segregation—measured by the Index 
of Dissimilarity—is in most of the countries and FUAs here analysed higher for the 
Non-EU28 migrants. Moreover, even if the large metropolitan areas have a higher 
incidence, the highest levels of residential segregation are recorded in the minor 
urban areas. We observe a division between the ‘new’ immigration countries (espe-
cially Italy and Spain) and ‘old’ ones that record comparatively lower levels of resi-
dential segregation of migrants. The economic situation is a key dimension in the 
observation of residential segregation: a simple regression analysis for the metropol-
itan FUAs (N = 81) shows that the level of residential segregation is positively cor-
related with the unemployment rate indicating that economic opportunities facilitate 
residential integration. Whereas higher general unemployment seems to be of less 
importance in the case of the incidence and the residential segregation of migrant 
populations, especially when their country of citizenship or birth is a Non-EU28 
country. This might be an indication that these groups refer more to the informal 
labour market than the formal one.

The question of the integration of migrants is an important area of action 
especially at the local level in the EU Member states. Any political or admin-
istrative effort to improve the integration of migrants at the local level (here 
intended as the Functional Urban Areas) should be a well-informed effort. This 
contribution presents only a first analysis of the statistical data available and 
should be regarded as an explorative analysis. Any specific action should take 
into account also qualitative information regarding the specific local situation 
and the situation of specific migrant communities.

Further research could allow for a better aimed policy regarding the local 
integration of migrants taking the residential segregation of migrants as an 
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indication of deficiencies regarding the efforts of their integration. Not only for 
residential integration of migrant populations economic development and a well 
functioning labour market is an important factor. The economically better off 
areas in general and FUAs in particular are those where a lower residential seg-
regation is observed and where the integration of migrant populations might be 
easier.

The international comparison of residential segregation can have important 
pitfalls if statistical data and their significance are not painstakingly taken into 
account. Migrant data by place of birth and by citizenship are often difficult to 
compare. And their comparability hinges on the recent migration history of a 
country, or even a specific local area. When studying residential segregation, 
it is essential to well define the disadvantaged groups of a society or a local 
area and the deprived groups can vary considerably between different contexts: 
citizenship, place of birth, ethnic origin are all concepts that help in defining 
deprived groups, but very often also second and third generation migrants have 
to be included. Obviously also other socio-demographic characteristics might 
play a role in defining groups that segregate residentially.

Another point touches the size of the migrant group under investigation. The 
larger the migrant group the most pressing might be seen the issue of residential 
segregation by local administrations and policy makers.

Broader categories of migrants like EU28 and Non-EU28 origins are usu-
ally helpful in understanding overall aspects of residential migration patterns 
because they refer to legal aspects of migrants and their title of sojourn. How-
ever, the different countries, and in some cases ethnic groups or geographic 
areas of origin are usually linked to very different cultural, historical, social 
and economic aspects of the migration process leading to considerably different 
outcomes of the integration process. This outcome can be the consequence of 
behaviours and decisions made by the groups of migrant population and by the 
host societies.
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Appendix

See Figs. 5 and 6. 

Fig. 5  Residential  segregation(a) of the EU28 and Non-EU28 migrant populations in the FUAs, by coun-
try, 2011
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