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Abstract 
 
This article explores the relationship between school choice, student mobility and school 
segregation in Barcelona. The case of Barcelona is particularly interesting because the school 
admissions policy combines a particular design of catchment areas with a significant level of 
choice options. We work on students and schools’ register datasets for the school year 2016-2017 
to observe the association between the socioeconomic characteristics of the students and their 
residential and educational geographical distribution. The article tests whether recent reforms that 
have undermined the role of residential proximity in admissions policy have impacted on the 
school segregation of three groups of socially disadvantaged students (foreign, students entitled to 
Free School Meals (FSM) and students who are Recipients of Social Allowances (RSA)). We 
explore different patterns of mobility between socially disadvantaged and non-disadvantaged 
students and the impact of opting out from neighbourhood schools on school segregation. By using 
a counterfactual approach that compares real enrolment with simulated school enrolment in 
proximity schools, we provide evidence of a significant reduction of school segregation for all 
socially disadvantaged students, showing the negative effects of the current high number of school 
choice options. In addition, our analysis shows that school choice boosts remarkably the inequality 
between public and private subsidised schools. The final section of the article reflects on the 
implications of our findings for potential reforms in the current definition of catchment areas and 
the overall school choice policy in Barcelona. 
 

Introduction 
 
Debates and discussion on the virtues or harms of school choice are among the central foci of 
education policies. They have gained momentum in recent years, as many countries have adopted 
market-oriented reforms that have increased school choice. The expansion of voucher systems, the 
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increase in public funding to private schools, the growth of charter or independent schools and the 
greater flexibility given to schools over admission criteria are reforms that have boosted market 
mechanisms of educational provision (OECD, 2017). In the past 25 years, as a result of these 
policies and other trends, most OECD education systems have experienced an expansion in school 
choice (Musset, 2012; OECD, 2019). All these reforms have increased concern over the potential 
effects of school choice on the quality and equity of education systems.  
 
School choice advocates argue that increasing choice results in higher gains in quality and equity 
of education systems (Chubb and Moe, 1990; Hoxby, 2003). Quality benefits result from higher 
competition between schools. School choice gives power to the demand side (users have exit 
options), forcing schools to compete to attract and retain students, which is argued to be an 
incentive for increasing academic quality. Equity gains are associated with reduced effects of 
residential segregation on school segregation. Thus, school choice opens the possibility for poor 
families – especially those highly motivated – to escape from low quality local schools and access 
higher quality schools. It is assumed that improved quality and equity of education systems can be 
achieved by giving families the option to choose – through universal or targeted vouchers, for 
example (Hoxby, 1998; Lindbom, 2010; Merrifield, 2001). 
 
On the other hand, critics of school choice are concerned with the negative effects of school choice 
policies, because schools have incentives for cream-skimming to improve their academic 
reputation and attractiveness (Ball, 1998; van Zanten, 1996; West et al., 2004) and because 
families of lower socioeconomic backgrounds have few possibilities to access the ‘best’ schools, 
either for financial reasons (when tuition add-ons are allowed) or information asymmetries (Allen, 
2007; Elacqua et al., 2013; Gewirtz et al., 1995; van Zanten, 1996). These reasons explain why 
policies expanding school choice do not necessarily reduce school segregation but can, in fact, 
increase it. They facilitate white flight processes of the middle classes from neighbourhood schools 
and increase the isolation of the most vulnerable students (Boterman, 2013; Butler and Robson, 
2003; Kye, 2018).  
 
While reviews of the effects of school choice and education markets on education equity underline 
the predominance of negative effects (Musset, 2012; OECD, 2019; Waslander et al., 2010; Wilson 
and Bridge, 2019), the relationship between choice and school segregation is far from 
homogeneous and varies among different education systems and cities. The configuration of the 
local education markets or “lived markets” (Felouzis et al., 2013; Taylor, 2001) is crucial to 
understanding the dynamics of school segregation and the hierarchical position of schools. Factors 
such as admissions policy design (Bonal et al., 2019; Bonal and Zancajo, 2018a), characteristics 
and size of the catchment areas (Saporito, 2017), relative presence of private providers (Alegre 
and Ferrer, 2010), expansion of autonomous schools (Gorard, 2014) and different rationalities of 
educational demand (Ben Porath, 2009; Bonal and Zancajo, 2018b) are some of the reasons for 
different interactions between school choice, mobility and school segregation. 
 
This paper explores the dynamics of school choice, mobility and segregation of socially 
disadvantaged students in the city of Barcelona. The particularities of Barcelona’s admissions 
policy, which combines catchment areas that are not completely closed with high levels of 
schooling options, makes the case particularly interesting. An interesting method to explore the 
effects of school choice on school segregation is to compare the real school segregation in a city 
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or district with a simulated scenario in which students enrol in a school closer to their residence, a 
method recently used in several case studies (see the literature review in the next section). By using 
a counterfactual approach, we observe whether recent reforms that have expanded choice 
opportunities have increased or reduced the school segregation of three groups of socially 
disadvantaged students. We analyse patterns of mobility and school segregation of foreign 
students1, student beneficiaries of Free School Meals (FSM) and students eligible as Recipients of 
Social Allowances (RSA), as proxies of low-income students in primary education. 
 
The rest of this paper is structured as follows. The next section reviews the main evidence 
regarding the relationship between school choice and school segregation, with a focus on studies 
that have used a counterfactual approach. The main characteristics of the school admissions policy 
and school choice in the Spanish quasi-market education system, including a description of the 
school catchment area system in Barcelona, are then presented. The research questions, data and 
methods used in the study are then described followed by the main results of our analysis. We then 
conclude on the study and open a discussion over the policy implications of our findings. 
 
School Choice and School Segregation: Main Trends and Counterfactual Approaches 
 
School choice programs are intended to broaden possibilities of enrolment to schools beyond the 
area of residence. They are conceived as programs to provide improved opportunities to all 
families and are often also planned as a strategy to potentially reduce the effects of residential 
segregation on academic, social or ethnic school segregation. Several studies have assessed the 
impact of policies that have expanded school choice on school segregation by comparing the 
schools’ composition by race, socioeconomic status or other proxies of socially disadvantaged 
students before and after the implementation of reforms.  
 
As an example, Frankenberg et al. (2011), evaluated the school composition of charter schools in 
40 states and other metropolitan areas in the US and observed that the expansion of charter schools 
isolated students by race and social class at significantly higher levels than traditional public 
schools, a result that confirmed findings of previous studies (Cobb and Glass, 2003; Garcia, 2008). 
In a longitudinal study that measured the evolution of school segregation in England between 1989 
and 2014, Gorard and Siddiqui (2016) identified the expansion of grammar schools (schools that 
can select their students based on academic criteria) as the main factor causing increased school 
segregation in the country. In Sweden, Brandén and Bygren (2018) evaluated the effects of 
introducing a voucher system and the expansion of independent schools by comparing the 
evolution of 13 cohorts of students; they concluded from their study that increased choice led to 
increased school segregation between native and non-native students. In Chile, the universalisation 
of vouchers increased the socioeconomic social stratification of schools, not only between public 
and private schools but also within the private subsidised system itself (Elacqua, 2012; Hsieh and 
Urquiola, 2006). 
 

 
1 We use ‘foreign’ students as a category of vulnerable students for two main reasons. First, there is no reliable data 
on students’ country of origin, which would provide a more accurate category of vulnerability. Second, because of the 
recent migration waves, most students with foreign nationality in Spain proceed from developing countries. Other 
studies about school segregation in Catalonia have also used foreign nationality as a category of vulnerability (Síndic 
de Greuges, 2016). 
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An alternative method for assessing the impact of school choice on school stratification that has 
been increasingly used by several case studies involves comparing observed and counterfactual 
scenarios of school segregation. Counterfactual scenarios in the study of school choice and school 
segregation have been generally defined by using two different methods. The first one is the 
method of proximity allocation. Students are allocated fictitiously in schools close to their area of 
residence. The inequality observed in the counterfactual scenario is then compared to the real 
inequality in a context of free or controlled school choice. The second method consists in 
comparing changes in territories that have implemented reforms increasing or reducing school 
choice possibilities (treatment group) with similar territories where the policy or programme has 
not been implemented (control group). The counterfactual scenarios and the methodological 
strategies used by different studies depend on the data available and the characteristics of the 
relationship between school choice and inequalities in each education system (Musset, 2012). 
These are factors that condition the choice of territorial units as well as the students’ characteristics 
for which to analyse school segregation. In addition, differences in results can be affected by the 
geographical distribution of schools in the territory (the more schools are dispersed in the territory, 
the less reliable may be the counterfactual scenario as a proxy of proximity schooling) and by the 
specific admission policies. 
 
All available studies that have used the counterfactual method find – with no exception – higher 
levels of school segregation in real scenarios in comparison with the counterfactual simulations 
that allocate students using different proximity-based systems (e.g., nearest school, catchment 
areas, municipalities, districts). In the US, Sohoni and Saporito (2009) analysed racial segregation 
in the 22 largest school districts in elementary, middle and high schools. The authors compared 
the percentage of white students enrolled in traditional public schools with those living in each 
school’s catchment area and showed that the average percentage of white students enrolled in 
schools was lower than the percentage living in the catchment area. This difference is greater in 
areas that have similar proportions of white and non-white students, meaning that the higher the 
heterogeneity of the catchment area, the higher the probability that white students opt out (to a 
public school outside the catchment area or to a private school). The authors also found higher 
levels of school segregation in those areas with a higher presence of private, magnet and charter 
schools, showing a negative effect of higher levels of choice on school segregation. Bifulco et al. 
(2009) used a similar methodology for a study of Durham (North Carolina) and also found that 
schools are more segregated by race and class with broadened school choice programs than in 
simulations where all students attended their geographically assigned schools. According to the 
authors, school choice programs favour outgroup avoidance (white flight) and neutral 
ethnocentrism (seeking out educational environments of similar social background) and these 
effects are higher than the potential of liberating vulnerable families from residential constraints 
(Archbald, 2003). In other words, with the introduction of school choice policies, the white flight 
effect is stronger than the integrative movement of less advantaged students towards schools with 
more socially advantaged students. This combination of effects increases class and racial 
segregation.  
 
Allen (2007) showed how the secondary school choice policy in England produced a stratified 
education system. She compared observed and counterfactual scenarios for all Local Education 
Authorities (LEA) of the country. Allen’s (2007) methodological innovation is a model that 
combines socioeconomic variables with variables that capture the characteristics of the local 
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education markets across different LEAs. Allen (2007) found that pupil mobility in a LEA depends 
on the ability of parents to access a non-local school, which in turn depends on aspects such as 
population density, social composition of the area or the presence of grammar or voluntary-aided 
schools (which can use oversubscription criteria to enrol students). By iterating student allocation 
based on proximity and available places, Allen (2007) concluded that the counterfactual scenario 
significantly reduces school segregation by ability and social class. Similar results were found by 
Burgess et al. (2007). They compared the choices available to different families by considering the 
number of secondary schools within their proximity area. Their analysis shows that school 
segregation is considerably higher than residential segregation in those geographical areas with 
more school choice. Also, in the UK, Allen et al. (2013) assess student sorting after changes in the 
school admissions reform in Brighton and Hove. The authors evaluate whether the introduction of 
lotteries for oversubscribed places as an alternative to allocation based on student preferences 
reduced school segregation. The authors found a general reduction in school segregation, though 
results depended largely on the specific design of catchment areas. 
 
In Sweden, Söderström and Uusitalo (2016) compared the academic, socioeconomic and ethnic 
school segregation in municipalities which suppressed the proximity criteria in the school 
admissions policy, with municipalities which did not introduce the reform. Their findings show 
that school segregation increased in those municipalities that favoured school choice. Hansen and 
Gustafsson (2016) also found an increase in between-school segregation with respect to migration 
and educational achievement in a context of reforms that increased decentralisation and school 
choice in Sweden. By creating fictitious schools of 16-years old students sharing the same 
residential area, they compare the evolution of segregation indices between 1998 and 2011. 
Remarkably, the increase in the difference between the real and the counterfactual scenarios 
coincides with an increase in the proportion of students enrolled in independent schools. Östh et 
al. (2013) used a counterfactual approach to assess whether school choice increases between-
school variation in academic performance of secondary school graduates. They found that 
increasing performance gaps between schools are not the result of changes in residential patterns, 
but rather of the increasing number of students attending voucher-financed independent schools.  
 
Riedel et al. (2010) found that the likelihood of opting out of the neighbourhood school in 
Wuppertal (Germany) is significantly higher for a higher ratio of immigrants in the school district. 
They also identified that the segregating effects are both the result of choices made by advantaged 
families living in areas with a higher presence of immigrants and the choices made by the migrant 
families themselves. The overall result is a higher level of school segregation in the real than in 
the counterfactual scenario.  
 
For the case of Chile, Santos and Elacqua (2016) also used a counterfactual approach to compare 
socioeconomic school segregation in public, privately subsidised and independent private schools 
in the metropolitan area of Santiago. They show how parental preferences and economic barriers 
to accessing private schools increases the homogeneity of school composition. The higher the 
number of available private schools practicing academic selectivity with high fees, the greater the 
difference between observed segregation and counterfactual proximity-based segregation. 
 
Interestingly, despite different institutional designs in school choice and school admissions 
policies and variations in the use of counterfactual simulations, the evidence available shows that 
school segregation is always higher than residential segregation, revealing mostly negative effects 
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of school choice policies on education equity. Available school choices may be determined by 
regulations that allow families to choose beyond their area of residence and/or because the system 
increases its diversity by expanding private or public schools with higher levels of autonomy. 
Barcelona is an interesting case study because it meets the two conditions. In 2012, the educational 
authority of the city – Consorci d’Educació de Barcelona (CEB) – introduced a reform that 
expanded available school choice. In addition, the educational system is highly diverse, with 
56.6% of families opting for a private subsidised school, 41.4% for a public school and only 2% a 
private independent school. The following section describes the particularities of Barcelona’s 
school admissions policy, as an interesting case of controlled choice. 
 
School Admissions Policy in Barcelona 
 
Barcelona has a particular and rather exceptional school admissions policy compared to other cities 
in Spain. Most families apply for a school place in pre-primary education during the year in which 
the child turns three years old.2 Parents may express a set of school preferences including any 
public or subsidised private schools in the city and students are allocated using an immediate 
acceptance algorithm (also known as the Boston mechanism)3. Although families are free to apply 
to any public or privately subsidised school in the city, in case of oversubscription, applications 
are prioritised using three main criteria that were already established by the 8/1985 Education 
Reform Act on the Organic Law of the Right to Education. These criteria include residential 
proximity, the enrolment of siblings at the school and household income4.  
 
The inclusion of both public and private subsidised schools in the same system of school choice 
responds to the long-standing dual character of the Spanish education system. The historical 
inhibition of the state in education consolidated a private education sector which has retained a 
significant share of the education market, even following a progressive increase in the quality and 
quantity of public education since the democratic transition (Bonal, 2012). Most private subsidised 
schools are Catholic (72.1%), even in some regions they account for more than 85% of all private 
subsidised schools. 5  In Barcelona, in particular, the proportion of children in compulsory 
schooling attending private subsidised schools is 56.6%, while 41.4% of students attend public 
schools, with only 2% enrolled in private independent schools (CEB, 2017). Private subsidised 
schools’ costs and school ethos are very diverse. Some of them are similar to public schools and 
are open to all students, but others charge de facto high school fees6 (in the form of voluntary 

 
2 In Spain, compulsory education starts at the age of six, when children begin primary education. However, most 
applications take place at the age of three, since the system provides universally three years of preprimary education. 
Indeed, the net enrolment rate for the three-year-old population in Catalonia is 94.2% according to the Catalan Institute 
of Statistics (IDESCAT, 2020). 
3 The immediate acceptance algorithm or ‘Boston mechanism’ is a student placement procedure, through which 
students (families) list their preferences. Given the reported preferences, the allocation of school places follows an 
algorithm that maximises students’ preferences, subject to the pre-specified priorities of students at each school: places 
at each school are allocated based on students’ rank calculated from the algorithm (Cantillon, 2017). 
4 While these general criteria are set as a national regulation, regional and local educational authorities can establish 
their own indicators to define residential proximity and thresholds for household income.  
5  Data from ‘Datos y cifras de la Educación Católica. Curso 2016-2017’ Retrieved online from: 
https://www.escuelascatolicas.es/wp-content/uploads/2018/02/Estadistica20162017.pdf [Accessed 19/9/2020] 
6 A recent study carried out in the city of Barcelona estimates that despite formal gratuity, most publicly subsidised 
private school and many public schools charge fees to parents (in the form of voluntary contributions). The average 
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contributions), which prevent most low-income students from attending. Despite these differences, 
all private subsidised schools are under the same regulations as public schools regarding school 
admissions, curriculum obligations and other requirements and standards regarding material 
resources, facilities and teaching staff (Bonal et al., 2019). 
 
The peculiarity of Barcelona’s school admission system lies in the way the proximity priority is 
established. There are 29 catchment areas or school districts in the city. All residents have the 
proximity priority for all public and subsidised private schools within their catchment area of 
residence. However, in 2006, the CEB, the public body in charge of the city’s educational 
planning, established a unique system of school choice: a minimum common number of schools 
was approved to balance available choice for all families. While each family could choose all the 
schools located within the catchment area, a minimum of six schools (three public and three private 
subsidised) was guaranteed as ‘proximity’ schools, even if these schools were located outside the 
catchment area of the student’s residence. In this way, the system ensured a minimum but balanced 
choice availability for all, with the possibility for families living in ‘border zones’ to access schools 
closest to their homes. Therefore, student residence and the number of available public and 
subsidised private schools in the catchment area determined each student proximity choice set.  
 
In 2012, a new reform was approved to make the system even more choice-friendly. For each 
cluster of houses, proximity schools were assigned following these criteria: 
 

1. All schools located in the same catchment area where the cluster of houses is located.  
2. The three public schools and three privately subsidised schools closest to the cluster of 

houses.	
3. All schools less than 500 meters from the cluster of houses.  
4. If necessary, all closest schools to achieve a minimum choice set of six public schools and 

six privately subsidised schools. 
 
As a consequence of these new criteria to ascribe proximity priority and considering the 
oversupply of schools in certain areas of the city, the estimated average of proximity schools per 
family increased from 7.9 to 16.7 in 2012 (CEB, 2012). By shifting school choices through these 
criteria, the CEB tried to compensate for the unequal internal distribution of the different 
catchment areas, which differ both in the overall number of schools and in public and privately 
subsidised provision.  
 
While a minimum number of 12 choices were guaranteed with the new admissions policy, the 
implementation of the new criteria produced significant geographical inequalities in the choice 
options. Figure 1 reflects differences in the number of schools available per cluster of houses as a 
result of implementing the above-mentioned criteria. While the average of proximity schools is 
currently 18.5, available options range from 12 schools to more than 40 in certain locations. This 
unequal geographical distribution of school supply, with some catchment areas having a high 
supply and others with fewer school places, explains these differences in families’ available 
choices. Wealthier districts in the centre and the north-west part of the city have many schools 
(most of them are subsidised private schools), which result in higher choice options for their 

 
private cost of schooling in the wealthiest district of Barcelona is 1640€, while this cost is 634€ in the poorest district 
(with a reduced presence of publicly subsidised private schools) (Authors, 2019). 
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residents. Poorer districts in the periphery offer lower choice possibilities. Figure 2 shows that the 
location of privately subsidised schools, (which enrol 56.6% of the student population in 
compulsory education), is one of the main reasons of inequalities in students’ available choices.  
 
 
Figure 1. Choice set per block of houses and catchment areas, Barcelona. school year 2016-
2017.  
 

 
Source: Authors’ elaboration based on CEB dataset 
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Figure 2: Choice set for public and private subsidized schools per block of houses. school 
year 2016-2017.  
 

 
Source: Authors’ elaboration based on CEB dataset 

 
 
 
Regarding the type of educational institution, the average number of proximity public schools by 
cluster of houses is 9.0, whilst in the case of privately subsidised schools it increases to 9.6. 
However, the possibilities for accessing a public or a private school are clearly unevenly 
distributed geographically. Figure 3 shows the ratio of public/private schools available as 
proximity schools for each cluster of houses. Values above 1 indicate higher availability of public 
options, while values under 1 reflect a higher number of subsidised private school options. The 
map clearly identifies some central areas in the city (the wealthier areas) with a clear oversupply 
of private schools and others with more public school options in the periphery. 
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Figure 3. Ratio public/private schooling options included in the choice set by block of houses. 
school year 2016-2017. 
 

 
Source: Authors’ elaboration based on CEB dataset 

 
The admissions policy reform adopted in 2012 was presented by the conservative government as 
a strategy to reduce the supposed strong relationship between residential and school segregation 
(Bonal & Verger, 2013). By allowing more choice, it was expected that students’ mobility would 
increase, so families living in poorer neighbourhoods of the city would not be restricted to 
accessing only local schools, thus reducing the overall school segregation. However, although a 
specific impact evaluation of the effects of extending school choice was not commissioned, 
research suggests that school segregation of foreign students in Barcelona remained stable between 
2006 and 2016 (rather than reducing), and even increased slightly in some districts (Síndic de 
Greuges, 2016).  
 
This unique school admissions policy design, which combines the existence of catchment areas 
that cannot be considered as completely closed spaces with broader school choice, generates 
dynamics of enrolment that are highly contextually and geographically driven. That is, whether 
families opt for their children to attend a neighbourhood school, a school in the catchment area or 
commute to a school outside their area depends on an interaction of several factors. In particular, 
the geographical distribution of schools in the city (the closeness to each catchment area), the 
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spatial distribution between public and private schools, the level of oversubscription of proximity 
schools and parental preferences for a certain type of school are all factors affecting the strategies 
of different types of families (Bonal et al., 2019). These factors and decisions, in turn, affect the 
overall level of school segregation in the city and among catchment areas. 
 
Research Questions, Data and Methods 
 
In the context of the described system of controlled choice, this research explores whether 
students’ geographical mobility resulting from school choice affects the school segregation of 
three groups of socially disadvantaged students: a) students with foreign nationality; b) FSM 
beneficiaries and; c) RSAs7. If the effects of the 2012 reform were as foreseen, we would expect 
higher levels of mobility of socially disadvantaged students, which could reduce school 
segregation. To achieve this objective, this research addresses two questions: 
 

1. How does the current system of controlled choice affect the mobility of socially 
disadvantaged students? That is, do socially disadvantaged students opt out of local schools 
more than non-disadvantaged students? 

 
2. How would school segregation of disadvantaged students change if the available choices 

were reduced and students enrolled in schools close to their homes? 
 
The evidence presented is based on the secondary data analysis of two datasets provided by the 
CEB8, which contain information for the school year 2016-17:  
 

1. Students’ register, which contains information on all the students regarding the school 
they are enrolled in, the geographical coordinates of their residence, their grade, their 
nationality and whether FSM or RSA beneficiaries;  

2. Schools’ register, a dataset providing information on all city schools: type of 
institution (public or private subsidised), education levels provided, and the 
geographical coordinates of their location.  

 
Since the new system of school choices was introduced during the academic year 2012–2013, only 
students who accessed the education system when the new system was already in place were 
selected. The analysis therefore included students enrolled between the first grade of preprimary 
education and the second grade of primary education. Table 1 summarises the main characteristics 
of the final sample of students analysed, including the number of socially disadvantaged students 
in each subgroup and the total number of public and privately subsidised schools.  
 
 
 
 
 

 
7 RSAs include students in a situation of severe poverty, who receive cash transfers from the City Council. 
8  The students’ and schools’ register datasets proceed from the administrative records of the Barcelona’s local 
educational authority (CEB). All student information is reported by schools to the CEB through an online platform 
for administrative purposes. 
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Table 1. Basic characteristics of the sample, school year 2016-2017.  
n % 

Students 58,487 100.0 
   

Socially disadvantaged students 17,259 29.5 
FSM 11,329 19.4 
RSA 5,117 8.7 
Foreign 9,928 17.0 
   

Schools 331 100.0 
Public 167 50.5 
Private subsidised  164 49.5 
Source: Authors’ elaboration based on CEB dataset 

Note: Some students may belong to more than one category of disadvantage, which explains why the total of 
socially disadvantaged students does not correspond to the sum of each category. 

 
By applying Geographical Information System techniques, location variables were generated, 
including identification of the catchment area of residence and schooling of students, the nearest 
school to the residence of each student and in which catchment area each school was located.  
 
As a measure of school segregation, we used the dissimilarity index. This index is particularly 
relevant in the case of school segregation, because it reflects an estimation of the percentage of 
disadvantaged students that should be located in a different school to achieve a perfectly equal 
distribution among schools. The index is calculated as follows:  
 

𝐷 =
1
2%&

𝑥!
𝑋 −

𝑦!
𝑌&

"

!#$

 

 
Where 𝑥! is the number of each group of socially disadvantaged students in the school (i), X is the 
total number of disadvantaged students in the city, 𝑦! is the number of non-disadvantaged students 
in the school and Y is the total number of non-disadvantaged students in the city or catchment area. 
Students’ residential segregation was estimated following the same procedure but using census 
tracts9 as spatial subunits of analysis (i) instead of schools. The dissimilarity index varies between 
0 and 1 and higher values indicate higher levels of school segregation.  
 
 
 
Students’ Mobility and School Segregation 
 
In Barcelona, inequalities between districts and neighbourhoods have significantly increased after 
the rapid growth of migration, that was particularly acute at the beginning of the 21st century. 
Income inequality widened in the wake of the economic crisis, and the residential segregation of 

 
9 In Spain, census tracts (secciones censales) are the smallest administrative units. Barcelona is divided into 1,068 
census tracts, which range between 1000 and 2500 inhabitants.  
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both foreign and poor population increased after 2009 (Nel·lo and Blanco, 2015). The oldest city 
centre and two districts in the two extremes of the city concentrate the poorest inhabitants and also 
have the highest presence of foreign population (Galeano and Bayona, 2015).  
 
In addition to residential inequalities, school choice plays an important role in the reproduction of 
school segregation. Figure 4 shows the relationship between residential and school segregation for 
the 29 catchment areas of the city and for each subgroup of socially disadvantaged students. The 
three graphics show that in most catchment areas, school segregation is significantly higher than 
residential segregation (all those points that are above the 45-degree line). This pattern is 
observable for the three subgroups of disadvantaged students. There are a few exceptions to this 
rule, particularly in the case of RSAs, who have higher residential segregation than school 
segregation in five catchment areas. This could be explained by the particular geographical 
characteristics and distribution of school supply in these areas. 
 

Figure 4. Residential vs school segregation by catchment areas (Dissimilarity indices), 
school year 2016-2017. 

 

 
Source: Authors’ elaboration based on CEB dataset 

 
The greater disparity in distribution of students in schools than residential territories is the result 
of patterns of school choices (by both families of socially disadvantaged and non-disadvantaged 
students). These choices are conditioned by available choices, systems of preferences and choice 
restrictions in specific local education markets (Alegre et al., 2010; Bonal et al., 2019). Differences 
in the patterns of mobility of different subgroups of students reflect how these opportunities, 
restrictions and preferences interact to produce specific circuits of schooling (Ball et al. 1995) 
generating a significant distance between residential and school segregation.  
 
Mobility of Socially Disadvantaged and Non-socially Disadvantaged Students 
 
As a result of the new system of school choice, students’ mobility can be classified into three 
different patterns: 1) attending a school located in their catchment area of residence, 2) attending 
a school located outside their catchment area of residence, but considered as a proximity school, 
resulting from the extended proximity criteria established by the new choice scheme and 3) 
attending a school outside their catchment area of residence but not classified as a proximity 
school, thus opting out of the local schools assigned by the system. Table 2 shows the prevalence 
of each of these three patterns for all the students included in the analysis. While one out of three 
students (33.5%) are not enrolled in a school located in their catchment area of residence, only half 
of them opt out of proximity schools and the other half are enrolled in proximity schools.  
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When these patterns of choice are broken down by the type of institution, generally students 
leaving their catchment area are more likely to enrol in privately subsidised schools. Commuting 
to a privately subsidised school is primarily the preferred option of those students opting out of 
proximity schools. Beyond any particular school choice scheme, the presence of private schools 
in the city acts as a strong predictor of students’ mobility and school segregation, which has also 
been demonstrated in other Spanish cities (Bonal et al., 2019; Gortázar et al., 2020). 
 

Table 2. Distribution of students depending on their area of schooling, school year 2016-
2017. 

  
Students % Public Private 

subsidized 

Catchment area 66.5 53.0 47.0 
Extended proximity 16.8 46.0 54.0 
Non-proximity schools 16.7 28.1 71.9 

Source: Authors’ elaboration based on CEB dataset 
 
From a geographical point of view, opportunities to leave the catchment area of residence by using 
the extended proximity provided by the new scheme of school choice are also affected by its 
particular design, which gives more possibilities to leave the catchment area to those students 
inhabiting border zones. Figure 5 and Figure 6 include two maps displaying enrolment outside the 
catchment areas, the former for those attending proximity schools outside their catchment area of 
residence and the latter for those opting out of proximity schools. Figure 5 shows how students 
living in border zones are more likely to access schools outside the catchment area (for which they 
also obtain the maximum proximity points). Figure 6 reveals a more heterogeneous spatial 
distribution of the real opting out of proximity schools. 
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Figure 5. Percentage of residents enrolled in proximity schools outside the catchment area 

of residence, by block of houses, school year 2016-2017. 

 
Source: Authors’ elaboration based on CEB dataset. 

Note: No data (n.d.) refers to those blocks of houses with no students residing.  
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Figure 6. Percentage of residents enrolled in non-proximity schools outside the catchment 
area, by block of houses. 

 

 
Source: Authors’ elaboration based on CEB dataset. 

Note: No data (n.d.) refers to those blocks of houses with no students residing.  
 

 
To assess whether different patterns of choice impact on the school segregation of socially 
disadvantaged students, we compared their patterns of mobility with those of the non-
disadvantaged students. Current regulations of school choice may result in similar or different 
patterns of enrolment in proximity and non-proximity schools, which may reveal who makes 
greater use of the broader school choice. Table 3 shows differences in the spatial patterns of 
enrolment between socially disadvantaged and non-disadvantaged students. In all cases, non-
disadvantaged students are more likely to leave the catchment area than disadvantaged students. 
Higher differences are observable for RSAs, followed by foreign students and by recipients of 
FSMs. The table also shows that while non-disadvantaged students who leave the catchment area 
are more likely to opt out of neighbourhood schools (enrolling in non-proximity schools), most 
disadvantaged students who leave their catchment area of residence are enrolled in proximity 
schools.  
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Table 3. Students enrolled outside the catchment area, school year 2016-2017. 
   

Students leaving their catchment area Students 
distribution   

% n % 
Extende

d 
proximi

ty 

% Opting 
out 

% 
Extende

d 
proximi

ty 

% 
Opting 

out 

FSM No 35.0 16,507 17.2 17.8 49.1 50.9 
Yes 27.3 3,093 15.3 12.0 56.0 44.0 

RSA No 34.5 18,416 17.2 17.3 49.9 50.1 
Yes 23.1 1,184 13.0 10.1 56.3 43.7 

Foreign No 34.9 16,966 17.3 17.7 49.4 50.6 
Yes 26.5 2,634 14.6 12.0 54.9 45.1 

 
Table 4 shows that patterns of mobility of disadvantaged and non-disadvantaged students are 
highly related to their enrolment in public or privately subsidised schools. It shows that the real 
opting out usually has privately subsidised schools as the main destination: 71.9% of students who 
leave their catchment area and are enrolled in non-proximity schools attend privately subsidised 
schools and only 28.1% go to public schools. Table 4 also presents patterns of mobility of the three 
subgroups of disadvantaged students. As expected, the level of enrolment of disadvantaged 
students in public schools is significantly higher than the rest of students. In addition, and in 
contrast to the patterns of mobility of the overall population, for all subgroups the cases of non-
proximity options are higher in public than in privately subsidised schools. Differences are 
especially acute in the case FMS and RSA beneficiaries, while the real opting out of foreign 
students is more balanced between public and privately subsidised schools. 
 
Table 4. Proximity and non-proximity enrollment in public and private subsidized schools, 
school year 2016-2017.  

All students FSM RSA Foreign 
 

Public Private 
subsidized 

Public Private 
subsidized 

Public Private 
subsidized 

Public Private 
subsidized 

All students 47.7 52.3 76.9 23.1 82.7 17.3 68.0 32.0 
         

Catchment area 53.0 47.0 78.3 21.7 83.7 16.3 70.9 29.1 

Extended 
proximity 

46.0 54.0 74.9 25.1 82.2 17.8 63.5 36.5 

No proximity 28.1 71.9 71.5 28.5 76.4 23.6 55.4 44.6 

Source: Authors’ elaboration base on CEB dataset. 
 
 
School segregation is also affected by the different patterns of enrolment of disadvantaged and 
non-disadvantaged students in proximity schools. Table 5 shows that 17.2% of students attend the 
nearest school to their home. In all cases, socially disadvantaged students are more likely to attend 
the nearest school.  
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Table 5. Percentage of students enrolled in the nearest school to their home, school year 

2016-2017. 
   

Nearest 
school 

All students 17.2 
FSM No 16.0 

Yes 22.4 
RSA No 16.5 

Yes 25.3 
Foreign No 16.1 

Yes 23.0 
Source: Authors’ elaboration base on CEB dataset. 

 
To analyse to what extent these different patterns of mobility between disadvantaged and non-
disadvantaged students are statistically significant, we present the odds ratios of enrolling in 
proximity schools (catchment areas and other criteria of proximity established by the CEB) and 
those of enrolling in the nearest school to their home (Figure 7). Since the different conditions of 
disadvantage overlap for some students, the odds ratios were estimated using a logistic regression, 
which avoids coincidence between different students’ characteristics. Both graphs clearly show 
that the use of proximity schooling is significantly higher for socially disadvantaged students, in 
particular for foreign students, who are 40% more likely to enrol in proximity schools compared 
to native students. 
 

Figure 7: Odd ratios in two scenarios of proximity schooling for the three subgroups of 
vulnerable students 

Proximity school (catchment area + other 
proximity schools) 

 Nearest school 

Source: Authors’ elaboration base on CEB dataset. 
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To respond to whether students’ mobility increases or reduces school segregation (the second 
research question), we completed a counterfactual approach that compares the actual enrolment of 
socially disadvantaged and non-disadvantaged students with enrolment that would take place in 
two hypothetical scenarios, one with reduced school choice and another based on proximity 
allocation. The two simulated scenarios were estimated as follows:  
 

1) Catchment area: all students were assigned to the school situated in their catchment area 
of residence. Students already attending a school located in their catchment area of 
residence were retained in the same school. Students enrolled outside their catchment area 
were assigned to one of the schools situated in their catchment area using an equal 
probability function.  
 

2) Nearest school: all students were assigned to attend the nearest school to their place of 
residence. To simulate this scenario, the Euclidean distance between the students’ 
residence and all city schools was calculated and each student was assigned to their nearest 
school.	

 
While both methods of allocation may incur in the potential problem of oversubscription of some 
schools (which could make the counterfactual scenarios less realistic), this problem can be 
practically ignored in the case of Barcelona, since there is a significant oversupply of school places 
in the city. That means that in most cases, both schools and catchment areas would have the 
possibility to absorb the educational demand of the students’ area of residence.10  
 
We estimated the dissimilarity indices for the real scenario and the two simulated scenarios for 
each group of socially disadvantaged students (Table 6). As the table shows, school segregation 
significantly decreases in both simulated scenarios. For FSM beneficiaries, segregation reduces by 
21.6% in the catchment area scenario and by 33.3% in the case of the nearest school scenario. A 
similar reduction is observed in the case of foreign students. However, in the case of RSAs, the 
reduction is less acute: 16.7% in the catchment area scenario and 25.9% in the nearest school 
scenario. This can be explained by the fact that the residential segregation of RSAs is higher than 
for the other two subgroups of disadvantaged students.11  
 
 
 
 
 
 
 
 
 

 
10 In addition, we did not have access to data on changes in the number of units (classrooms) per school for the 
academic year 2016-17. In Barcelona, there are frequent changes in the final number of units offered by the schools, 
especially after the increase of newly arrived migrant students in the last two decades. 
11 Dissimilarity indices of residential segregation are 0.31 for RSAs, 0.24 for FSM beneficiaries and 0.21 for foreign 
students. 
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Table 6. Dissimilarity index for the for the three subgroups of socially disadvantaged 
students in real and simulated scenarios, school year 2016-2017. 
  

Real 
scenario 

Catchment 
area 

Nearest 
school 

%△ 
Catchment 
area vs Real 

scenario 

%△ Nearest 
school vs 

real 
scenario 

FSM 0.51 0.40 0.34 -21.6 -33.3 
RSA 0.54 0.45 0.40 -16.7 -25.9 
Foreign 0.45 0.34 0.28 -24.4 -37.8 

Source: Authors’ elaboration base on CEB dataset. 
 
The simulated scenarios may also be an interesting tool of analysis to observe how social 
stratification between public and privately subsidised schools could change by restricting school 
choice. Table 7 shows the ratio between the percentage of each one of the three subgroups of 
disadvantaged students enrolled in public and private subsidised schools as an indicator of the 
stratification between the two sectors. Higher stratification values indicate a higher proportion of 
disadvantaged students attending public schools, relative to a perfectly balanced distribution 
between public and private subsidised schools. In both simulated scenarios stratification between 
public and private schools is significantly reduced. In the catchment area scenario, the reduction 
of social stratification varies between 22.6% in the case of foreign students and 39.0% for RSAs. 
However, differences in the enrolment of disadvantaged students between public and private 
sectors would be particularly reduced in the nearest school scenario. While the rate of reduction is 
particularly significant for FSM beneficiaries (66.0%) and RSAs (74.8%), in the case of foreign 
students, the nearest school scenario leads to almost a complete balance between the public and 
private sectors (an index of stratification of 1.1). Interestingly, the counterfactual approach shows 
that student sorting between public and private schools is more influenced by the school choice 
opportunities given by the current policy rather than by students’ residential segregation or the 
geographical distribution of private subsidised schools.  
    
Table 7. Stratification between public and private schools for the three subgroups of 
socially disadvantaged students in real and simulated scenarios (ratios public/private), 
school year 2016-2017.  
  

Real 
scenario 

Catchment 
area 

Nearest school %△ 
Catchment 
area vs Real 

scenario 

%△ Nearest 
school vs real 

scenario 

FSM 3.7 2.4 1.3 -35.4 -66.0 
RSA 5.2 3.2 1.3 -39.0 -74.8 
Foreign 2.3 1.8 1.1 -22.6 -52.2 

Source: Authors’ elaboration base on CEB dataset. 
Note: A ratio of 1 means that the distribution between public and private subsidized schools is perfectly balanced. 

Ratios above 1 indicate that disadvantaged groups are overrepresented in public schools. 
 
To sum up, the counterfactual analysis shows how higher restrictions to families’ school choices 
would reduce school segregation of socially disadvantaged students, as well as the social 
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stratification between public and private schools. The policy shift of 2012, which expanded the 
choices, seems to have failed both in reducing education inequalities and enhancing the mobility 
of most disadvantaged students. In contrast, non-disadvantaged families have used the increased 
school choices to opt out of proximity schools.  
 
Conclusion and Discussion 
 
Research on the effects of school choice has consistently demonstrated a trade-off between 
increasing families’ choice and equity, particularly regarding school segregation and social 
stratification between schools. Indeed, this analysis is in line with the findings of a recent OECD 
(2019: 80) comparative report, which asserts that ‘relaxed residence-based admission regulations 
are related to an increase in social segregation across schools. The case of Barcelona is particularly 
interesting because in recent years, the education authorities have progressively increased families’ 
school choices, reducing the role of proximity as a criterion for accessing schools.  
 
As our findings have shown, students’ patterns of commuting to school differ significantly 
between socially disadvantaged and non-disadvantaged students. Disadvantaged students are not 
only less likely to opt out of their neighbourhood schools, but also the extended proximity 
opportunities provided by the reformed school choice system in 2012 are less used by 
disadvantaged than non-disadvantaged students. Likewise, even among those students enrolled in 
proximity schools, disadvantaged students are more likely to attend the nearest school to their 
residence than non-disadvantaged students. Beyond the analysis of the differences in students’ 
mobility, the counterfactual analysis has shown that more restricted choice scenarios would have 
the potential of reducing both the school segregation of disadvantaged students and the social 
stratification between public and private schools.  
 
While the 2012 school choice reform was justified as a means to reduce school segregation, we 
argue that the expansion of school choices did not benefit disadvantaged students in Barcelona. 
Rather, it resulted in non-disadvantaged students exiting neighbourhood schools at a higher rate 
than disadvantaged students. A reform initially designed to constrain the relationship between 
residential and school segregation produced the unintended effects of increasing geographical 
inequalities of schooling in the city.  
 
Our analysis underlines the existence of two factors that can help us to understand the different 
patterns of mobility. First, while the reform ensured a common minimum number of proximity 
schools, it could not avoid significant differences in the available school choices between the 
different areas of the city. The schools’ geographical distribution heightens the heterogeneity in 
the available choices open to different families. Second, the distribution of public and private 
schools in the city is very unequal, with a much larger presence of private schools in the wealthier 
areas. However, as our counterfactual analysis has proven, despite this unequal geographical 
distribution, differences in social stratification between public and private schools would 
drastically reduce in scenarios of more proximity schooling. School choice expansion seems to 
encourage non-disadvantaged students to opt out of proximity schools, increasing the polarisation 
of the two sectors.  
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There are certainly other unexplored factors that might impinge on differences in the patterns of 
mobility between disadvantaged and non-disadvantaged students. These include, for instance, the 
particular characteristics of local education markets, with lower or higher number of quality 
schools and the geographical isolation of certain city neighbourhoods, which limit the possibilities 
of commuting to non-local schools. In any case, what appears clear is that the aggregate result of 
reducing residence-based admission is an increase in the school segregation of socially 
disadvantaged students. 
 
Our findings invite a review of the current system of (un)controlled choice to reduce school 
segregation of socially disadvantaged students. Although replications of the analysis carried out 
would be necessary to check whether mobility patterns are relatively stable across different school 
years, based on our findings public authorities may have at least three options to reduce school 
segregation between disadvantaged and non-disadvantaged students. The first and less ambitious 
policy change would be to try to equalise not only the minimum choice set for all families but also 
the maximum number of proximity schools. The current system is unequal, with extreme ranges 
from 12 to more than 40 schools, depending on the cluster of houses of residence. The impact of 
such a policy change on school segregation would need to be assessed, but at least this measure 
would be more coherent with the spirit of a reform that tries to equalise school choices.  
 
A second reform of the current institutional design could be to redefine the catchment areas, 
making them demographically balanced, socially heterogeneous and defining them as ‘closed’ 
spaces of access to proximity schools. This reform would also require reducing the current 
minimum number of schools as proximity schools, especially in some areas that might have fewer 
schools available. While the number of choices might not be perfectly balanced, an adequate 
planning of school supply would compensate for these differences. Such a reform would ensure 
higher levels of proximity schooling, which would situate school segregation closer to residential 
segregation. Considering the relatively lower levels of residential segregation of Southern 
European cities (Arbaci, 2019; Boterman et al., 2019) and the differences observed between 
residential and school segregation in our study, such reform would most probably reduce spatial 
inequalities in education. 
 
Finally, a third potential reform might combine some of the previous policies with an efficient and 
ambitious system of school place reservations for socially disadvantaged students in all schools. 
While this policy is already in place in Spain (students with physical, psychological or 
socioeconomic needs have reserved seats in ordinary schools), it can clearly be improved by 
extending the minimum number of reserved seats and adapting it to the needs of different territories 
(catchment areas, for instance). The CEB is currently developing this third policy option, which 
might ensure a more balanced distribution of disadvantaged students, if they choose to access those 
schools where they have reserved seats. While this policy may certainly contribute to reduce school 
segregation, it should probably be combined with other policy reforms to minimise the current 
opting out of some non-disadvantaged families. 
 
There are many non-spatial policies that may also help to achieve higher levels of equity in the 
education system, in particular compensatory policies addressing the most marginalised schools, 
which might contribute to attracting educational demand. Nevertheless, these policies are perfectly 
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compatible with a policy reform of the current institutional design, which generates school 
segregation by allowing high levels of school choice. 
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