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Residential location influences proximity to critical resources, such as schools, hos-
pitals, childcare facilities, and employment opportunities, but also to environmen-
tal and social hazards, such as exposure to crime and violence (Reardon 2006). 
Moreover, it affects access to social networks, other forms of social capital, and it 
shapes human interaction and the demographic processes that originate from it, like 
mortality, fertility, and mobility (Almquist and Butts 2012). Hence, residential seg-
regation of demographic groups, often related to ethnicity or social status, leading 
to the creation of enclaves or ghettos is a significant topic of interest among social 
scientists (Massey and Denton 1988; Singh et al. 2009). This topic is of increased 
relevance among European scholars following recent debates that link segregation 
with the perceived failure of integrating immigrants into host societies (Kalandides 
and Vaiou 2012; Andersson 2013). The ‘war on terror’ and the threats to the econ-
omy, culture, and ‘national security’ posed by immigrants and their descendants, has 
heightened anxieties about their inclusion within host societies (Phillips 2010), and 
especially in regions where the contribution of migration to the change in population 
size or composition is significant.

In broad terms, a minority group is segregated when its households’ spatial 
arrangement departs from expectations based upon a random spatial allocation 
(Freeman et  al. 1971). Traditional segregation studies rely on data aggregated by 
areal units, typically census tracts. However, this approach has several drawbacks. 
First, there is the “modifiable area unit problem,” i.e., alternative zoning or differ-
ent scales might yield different results (Openshaw 1984). Furthermore, census tracts 
may change in size and shape, and different countries might use different zoning 
systems; these issues can make comparisons over time and space inconsistent. The 
five papers in this Special Issue, all leveraging fine-scale data, explore substantive 
and methodological issues in a set of empirical studies from Europe.
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In the first paper of this Special Issue, Catney and Lloyd pinpoint that tract-level 
analysis limitations are particularly significant when dealing with ethnic and racial 
studies, where spatial pattern alterations are likely to be highly localized. They pro-
vide a comprehensive illustration of population data grids’ potential as an effective 
means for studying long-term fine-scale changes in ethnic diversity and segrega-
tion. Catney and Lloyd take advantage of a new and open data source, PopChange 
(https ://www.qub.ac.uk/resea rch-centr es/GIS/Resea rch/PopCh ange/), that provides 
a 1  km by 1  km gridded data on country of birth (1971–2011) and ethnic group 
(1991–2011) for the whole of Great Britain. Their analysis provides insights on 
forty years of change in ethnic diversity and segregation across Britain. As residen-
tial segregation has steadily declined, trends in ethnic diversity show an increase, 
with the all-time higher levels of diversity of urban areas “spreading out” in sub-
urban and rural areas. The authors summarise the spatial extent of diversity using 
variograms estimated from the reciprocal diversity index. A graph with variograms 
over five time-points is an original and effective way to evaluate how the extent of 
diversity has changed over a long period. The authors measured micro-scale changes 
in residential segregation using the dissimilarity index (Duncan and Duncan 1955). 
Although many segregation indexes have been suggested, with different formula-
tions referring to different definitions of segregation (for an overview, see Massey 
and Denton 1988), the dissimilarity index is still the most widely used. Piekut et al. 
(2019) report that in 2018 a Google Scholar search for the ‘index of dissimilarity’ 
revealed 176,000 scholarly articles, 24,000 of which have been published since 
2014; at the end of 2020, the same search reports 218,000 articles.1 Indeed, three of 
the five contributions in this Special Issue measure segregation with it.

Olteanu et al. outline an intriguing new methodology, the distortion analysis, that 
measures the extent to which some specified small area and the continuous sequence 
of bespoke neighborhoods around it are similar to, or different from, the citywide 
average. Distortion analysis allows for the measuring of segregation at multiple 
scales, taking full advantage of fine resolution data. Furthermore, whereas the dis-
similarity index’s sensitivity to random allocation implies an upward bias, their 
approach is much less sensitive to sampling effects. The authors illustrate their tech-
nique through a case study related to Chinese and Algerian citizens in Paris. Olteanu 
et al. and three other contributors of this Special Issue exploit the D4I dataset (Data 
for Integration dataset, https ://ec.europ a.eu/knowl edge4 polic y/migra tion-demog 
raphy /data-integ ratio n-d4i_en), recently released by the European Commission’s 
Knowledge Centre on Migration and Demography. This dataset was produced from 
harmonizing official census statistics collected by National Statistical Institutes in 
eight E.U. Member States. The dataset provides gridded data (cells of 100  m by 
100 m) of the population with migrant backgrounds; see Alessandrini et al. (2017) 
for a detailed description.

The D4I dataset provides consistent data for France, Germany, Ireland, Italy, 
Netherlands, Portugal, Spain, and the U.K. Benassi et al. take full advantage of the 
D4I data coverage to make comparisons of spatial segregation in all Functional 

1 Note that both Google Scholar queries were carried out without quoting the search string.

https://www.qub.ac.uk/research-centres/GIS/Research/PopChange/
https://ec.europa.eu/knowledge4policy/migration-demography/data-integration-d4i_en
https://ec.europa.eu/knowledge4policy/migration-demography/data-integration-d4i_en
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Urban Areas of the eight European countries covered by D4I. They analyze demo-
graphic and economic factors that influence segregation, showing that whereas 
larger metropolitan areas attract more migrants, the highest residential segregation 
levels are in smaller urban areas. Moreover, key national peculiarities emerge, with 
countries of North-Western Europe recording lower levels of residential segregation 
compared to those patterns found within the Southern European countries.

Kalantaryan and Alessandrini consider the influence of immigration on the well-
being of Italian natives through its effects on the dynamics of the real estate market, 
a central issue in the current debate on the consequences of migration in Europe. 
They integrate the DI4 dataset with data on house prices and rents that the Italian 
Revenue Agency periodically releases for homogenous micro-areas. Their findings 
suggest that natives see immigrants’ presence as an adverse amenity, with more 
diverse neighborhoods exhibiting lower housing values. Furthermore, the extra 
demand created by the inflow of migrants seems to increase house values, but only 
up to a critical immigrant concentration, after which natives begin to leave for other 
residential areas, causing a decrease in house values.

In the final paper of this Special Issue, Lopez Gay et al. focus on how migration 
and residential mobility change Barcelona and Madrid’s social composition at a 
neighborhood scale. They take advantage of a register-based dataset accounting for 
flows into, out of, and within Barcelona and Madrid’s municipalities between 2011 
and 2017. Notably, data available include the educational attainment of every indi-
vidual moving; this dataset, unique for Spain, allowed the authors a thorough char-
acterization of the interconnected processes of population substitution, polarization, 
and segregation. Immigration, which has been declining after the 2008 economic cri-
sis, since 2014 is experiencing a remarkable increase, characterized by a share of the 
highly educated migrants higher than ever, especially from abroad. These changes in 
the composition of migration inflows initiated, in both cities, a social restructuration 
process that boosted transformations in the social hierarchy of the urban space.

When accessible, as in Lopez Gay et al., individual-level information is ideal; the 
availability of individual household locations would allow the use of distance-based 
indicators, avoiding spatial aggregation altogether.2 However, individual household 
locations are usually not offered for privacy or administrative costs.3 Catney and 
Lloyd made a point that population grids can provide an effective means for mul-
tiscale, long-term, and inter-country studies; Benassi et al. provided an example of 
exploiting both the fine-scale and the broad geographical coverage of the D4I data-
set to achieve consistent comparisons across diverse countries.

Although its sensitivity to random allocation implies an upward bias, especially 
when dealing with smaller spatial units, smaller minority proportions, and lower segre-
gation levels,4 the dissimilarity index is still the most common measure of segregation.

2 An example of segregation study that use individual household data is Mazza and Punzo (2016).
3 Almquist and Butts (2012) provide a method to effectively simulate the location of individual house-
holds within small areal units.
4 Mazza and Punzo (2015) give analytical proof of the non-negativity of the bias of the dissimilarity 
index and provide a bias correction procedure based on resampling.
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All in all, the increasing availability of fine-scale data, consistent over time and 
space, suggests that it might be the time to move beyond census tract data (Lee et al. 
2008). Moreover, the distortion analysis introduced by Olteanu et al. provides one 
option for also leaving the dissimilarity index behind.

I would like to thank Stephen A. Matthews, Editor-in-Chief of Spatial Demogra-
phy, for allowing me to edit this Special Issue, the authors who contributed to this 
volume, and all the reviewers.
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