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Abstract 

The aim of this study is to investigate how school choice opportunities affect school 

segregation. Theoretically, free school choice may affect school segregation in different 

directions, depending on its design, baseline residential segregation, and underlying 

preferences for separation. Our test case is the Swedish voucher-based free school choice 

system, and we utilize Swedish population register data that include 13 cohorts of ninth 

graders, with geocoded information on schools, their socioeconomic and ethnic composition, 

and the composition of the neighborhoods surrounding the schools. To identify causal effects 

of school choice opportunities, we treat fixed school areas as the unit of analysis, and we 

follow these over time to net out time-invariant area-level confounders. Within-area panel 

estimates indicate segregation based on both ethnic and educational background to be 

strongly affected by school choice opportunities. Increased choice opportunities lead to 

increased school segregation, to a large extent because of a higher propensity among native 

children and children with well-educated parents to attend newly established (non-public) 

independent schools. The segregating impact of school choice opportunities is uniform 

across school areas with different socioeconomic and ethnic profiles, but school segregation 

increases much more in residentially integrated areas as a consequence of an increase in 

school choice options. The lesson to be learned from the Swedish case is that large scale 

school voucher systems need to be designed to include mechanisms that counteract the 

strong segregating forces that such systems appear to produce. 
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Introduction 

Over recent decades, most OECD countries have increased school choice 

opportunities for parents and their children (Musset 2012), endowing them with 

certain rights to make independent choices regarding where their children will be 

educated. In the U.S., this is the subject of an ongoing debate, as recent budget 

proposals suggest increasing parental school choice as a means of empowering 

parents to make choices for their children. However, concerns are often voiced 

about the potentially segregating effects produced by free school choice. If choice 

opportunities are disproportionately exploited by more privileged parents and their 

children, the positive peer effects experienced by less advantaged students may be 

diluted, and social integration is hampered. Defenders of school choice policies 

instead argue that, in addition to empowering parents, they may be seen as a means 

of counteracting the school segregation that results from residential segregation, 

because such policies provide access for disadvantaged children to better schools 

outside their deprived neighborhoods (Archbald 2004).  

A large number of studies have focused on the effects of school 

segregation, typically by examining how school composition affects some individual 

level outcome such as school achievement, delinquency, or employment (see, e.g., 

Benito et al. 2014). In this stream of research, the institutions that lie behind the 

selection process leading to an unequal distribution of population groups across 

schools are usually treated as a nuisance to be netted out in the estimation of the 

composition effects in focus. Fewer studies have examined the effects of school 

choice institutions on segregation. Variations in levels of school segregation across 

time and space have multiple and sometimes unobservable causes, which makes it 

rather difficult to single out the pure effects of school choices on school segregation.  

In order to increase our knowledge about how school choice impacts 

on segregation, this article focuses on how differences in local school choice 

opportunities within the same general school choice system affect the local sorting 

of students – by country of birth and their parents’ education – across schools. Our 

study has been conducted in the Swedish context, which has a voucher system that 

gives parents a more or less free choice of schools, at no cost, subject to the 
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availability of schools within their municipality of residence. Our analytical strategy 

exploits the fact that choice opportunities vary greatly over time within school 

areas. Given that the causal mechanisms are most likely to operate at a local level, 

we construct small-scale school areas and carefully examine the dynamics of 

segregation as opportunities for segregation change. We contribute to current 

research by providing a highly stringent test of whether and how local school choice 

opportunities affect local school segregation levels. We map out (1) the effects such 

changes have on segregation levels, (2) the selection of students to newly opened 

schools, and (3) how the effects of such changes are contingent upon the local 

availability of alternative school forms, local area population composition, and local 

area segregation.  

School choice policies and school segregation 

Theoretically, it is not evident whether free school choice should lead to higher or 

lower levels of segregation. Proponents of free school choice policies argue that free 

school choice creates access for disadvantaged (i.e., minority or low-class) children 

to better schools outside their deprived neighborhoods. Therefore, increased choice 

should lead to decreased school segregation (Archbald 2004; Epple, Romano & 

Urquiola 2015). This ‘liberation model’ of school choice, in which school choice is 

seen as a means of counteracting residential segregation, together with ideological 

developments that favor the New Public Management paradigm of promoting 

market-like competition in the public sector (see Peterson 1991), has guided policy 

makers in most Western countries for the past couple of decades.  

However, there are reasons to believe that applying free school choice 

rather than school allocation mechanisms based on, for instance, geographical 

proximity, might both mitigate and exacerbate segregation, depending on the design 

of the system used to choose schools (cf. Archbald 2004; Elacqua 2012). Contrary to 

the assumptions of the ‘liberation model’, more affluent majority-group parents are 

generally more likely to exercise an active school choice and opt out of their local 

school, if they are given the opportunity to do so (Musset 2012; Saporito & Sohoni 

2006). Such segregating effects of free school choice are also likely to be exacerbated 

if schools are allowed to employ hurdles to entrance, such as interviews, admission 
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tests or waiting lists, or to charge tuition fees (cf. Elacqua 2012). For this reason, 

diversity goals are often integrated into school choice reforms. So-called magnet 

schools in the U.S. – schools with specialized curricula that attract students from 

different catchment areas – emerged as a means of decreasing segregation across 

public schools; regulations ensure that these schools employ entrance criteria that 

contribute to desegregation, and this appears to be a school choice model that does 

not increase segregation (Archbald 2004; Saporito & Sohoni 2006). Unfettered 

school choice, without any form of requirement to balance school composition with 

regard to the background of the children attending, tends to increase segregation 

(for a review, see Miron et al. 2013). In the U.S., white students are more likely to be 

enrolled in private schools as the proportion of black children in their community 

increases (Saporito & Hanley 2014). Bifulco & Ladd (2006) have found that students 

who enroll in charter schools tend to end up in schools with higher proportions of 

students who are similar to themselves racially and in terms of family background 

than was the case in public schools. In Chile, Hsieh & Urquiola (2006) found that the 

country’s school voucher program increased sorting on socioeconomic background, 

with private schools attracting high-SES students at the expense of public schools.  

What kind of schools do parents want? 

In order to understand the impact that the availability of school choice has on 

segregation levels, it is crucial to understand the micro-level preferences of the 

parents choosing the schools. A few stylized facts may be discerned from the 

research, which shows that parents typically prefer i) schools located close to their 

home, ii) schools that have an appropriate peer composition, and iii) ‘high 

achievement’ schools, as reflected in average test scores or average grades (e.g., 

Hastings, Kane & Staiger 2005; Burgess et al. 2015).  

With regard to the relative weight given to peer composition and 

school quality, research tends to show that peer composition is the more important 

factor for school choices, but there are important nuances to this pattern. Mean 

school achievement is a joint function of the value added by school effectiveness and 

effects associated with student selection into schools, with the latter accounting for 

the larger part of variance (OECD 2005). Thus a parent interested in the learning 

development of their child should weigh in some kind of value-added measure of 
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school effectiveness in addition to school composition. However, a number of 

studies demonstrate that this dimension does not appear to influence parents’ 

school choices (cf. the review in Black & Machin 2010), even when such information 

is publicly available (Mizala & Urquiola 2013). If academic achievement enters the 

calculation of parents, it typically does so in the form of mean school achievement, 

which correlates strongly with school socioeconomic and ethnic composition. Most 

studies, however, show that the social composition of schools is more important for 

school choice than the schools’ achievement level as such (see Billingham & Hunt 

2016; Kallstenius 2010; Fiske & Ladd 2000; Renzulli & Evans 2005; Saporito & 

Lareau 1999. Exceptions include Borghans et al. 2015; Burgess et al. 2014). Because 

of the strong correlation between these two dimensions, parents probably find it 

difficult to distinguish between them, or use one as an indicator of, or even an 

excuse for, the other, as in the case when concerns about the social composition of 

schools are apparently masked as concerns about school quality (see Malmberg, 

Andersson & Bergsten 2014). Parents might also engage in a two-stage decision 

process, in which schools with a large presence of out-groups are first screened out, 

with other school factors only being taken into consideration subsequent to this 

initial sorting (see Saporito & Lareau 1999).  

There also appears to be a considerable degree of heterogeneity in 

parental school preferences and in how parents define a preferred peer 

composition. The preference for high-performing schools is stronger among high 

income/high-SES parents (Hastings et al. 2005; Borghans et al. 2015; Burgess et al. 

2015). The relative weight placed on homophily and high performance also appears 

to vary between socio-demographic groups. White middle-class parents are not 

faced with a trade-off between composition and school quality, but the situation is 

very different for minority parents. In the U.S. context, some research suggests that 

minority families tend to prioritize homophily at the expense of the school’s 

performance levels (Hastings et al. 2005), thus manifesting a desire for similarity 

that outweighs the performance level of the school. Similarly, Sikkink & Emerson 

(2008) have found that highly educated whites are more likely to have their children 

in homogenous schools than are less educated whites. Part of the reason for this is 

that highly educated whites are more likely to choose open-enrollment schools or 



6 

private schools for their children the higher the proportion of African American 

residents in the surrounding area. 

Swedish parents who exercise an active school choice are over-

represented among the highly educated, the employed, and the native-born 

population (Bunar & Kallstenius 2006). Holmlund et al. (2014:284) report that the 

presence of independent schools in school catchment areas is correlated with ethnic 

sorting between schools in that area. If there is a high proportion of immigrants in 

an area, natives tend to place their children in independent schools, and vice versa; 

immigrant families tend to place their children in independent schools if there is a 

high portion of native families in the area, and the authors report similar 

independent school effects for sorting on socioeconomic background. Andersson, 

Malmberg & Östh (2012) found similar school choice patterns: Natives chose more 

distant schools as the neighborhood fraction of immigrants, or the neighborhood 

fraction of families on social assistance, increased. 

These micro-level patterns clearly indicate ‘revealed’ separative 

desires among Swedish parents. However, when parents are asked directly what 

they think about the school choice system, a more complex picture emerges. 

Although there is great support for the school choice system among Swedish 

parents, there is also substantial ambivalence in the sense that a large fraction of 

positive parents are concerned about its macro effects in terms of public school 

depletion and school segregation, and express an awareness about what they 

consider to be a conflict between their children’s interests and the interests of 

society (Malmberg et al. 2014).  

Institutional context 

In line with most western countries, Sweden has moved towards a system with 

increasing opportunities for free school choice for students and their parents, and 

which encourages competition between schools. In fact, one of the more radical 

school choice reforms seen in the western world was implemented in Sweden in 

1992, which moved from a system with virtually no choice and no private 

alternatives, to a voucher system that allowed parents to place their children in any 

public school in the municipality (subject to space limitations), or an independent, 
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publicly funded school, without any kind of requirement to balance the school 

composition with regard to the background of the children attending, The 

proportion of students enrolled in independent schools has increased dramatically 

since the reform. During the observation period for the present study, 2000 to 2012, 

this proportion increased from 4 percent to 13 percent (Swedish National Agency 

for Education 2017).  

The Swedish voucher system is large scale in the sense that it does not 

target vouchers at particular groups, and is similar to the school choice systems in 

place in Chile, Denmark, Holland and New Zealand (Epple et al. 2015). Swedish 

independent schools should be distinguished from private schools since they are not 

financed in any way by fees paid by parents but must accept the school voucher as 

payment in full, and no add-on fees are allowed (Lindbom 2010). Independent 

schools may be run by for-profit companies, and such companies operate the 

majority of independent schools (Swedish National Agency for Education 2014). 

Although all schools must be open to anyone who applies and are not allowed to 

discriminate, there is scope for the independent schools to influence the pool of 

applicants indirectly, by locating themselves in areas with certain socioeconomic or 

ethnic profiles, and by targeting information at specific groups of parents. 

Independent schools are not required to have a balanced composition with regard to 

the background of the children attending. ‘Creaming off’ high-ability students is not 

allowed, but may still be practiced, since independent schools have a high degree of 

discretion in whom they admit. Swedish independent schools tend to locate in more 

densely populated municipalities, in areas with high portions of students with highly 

educated parents, but also in areas with higher-than-average proportions of 

immigrants (Angelov & Edmark 2016). 

At popular public schools, children who live close to the school or 

children with a sibling at the school are prioritized in the admissions process. By 

contrast, independent schools, in addition to these principles, can also use waiting 

lists to prioritize children in the admissions process, and they do so extensively. A 

majority of Swedish independent schools admit students who have been on their 

waiting lists for at least two years and one-fifth have queuing times that exceed five 

years. A school’s waiting list tends to increase with the average level of education 
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among the parents whose children go to the school (Lärarförbundet et al. 2016). 

Lengthy waiting lists are most probably looked upon as status markers by 

independent schools, and as ‘social proof’ of school quality by parents. They may 

also guarantee a certain degree of stability with regard to the composition of a 

school, since the group of children attending such schools comprises a select group 

of the more stable residents of the surrounding area, whose parents are somewhat 

more knowledgeable about how to navigate the local school system.  

The few studies that have investigated the effects of school choice on 

school segregation in Sweden have found school choice to produce a modest 

increase in ethnic segregation, but smaller or zero effects have been observed for 

socioeconomic segregation. Lindbom (2010) compared the actual distribution of 

students to that which would have emerged if the proximity principle had been 

used. He found increased residential segregation to be the main cause of the 

increase in ethnic school segregation noted during the study period. School choice 

also contributed to increased ethnic segregation, but only marginally. 

Socioeconomic segregation was not affected by increased school choice. Yang 

Hansen & Gustafsson (2016) used a similar approach and compared the 

development of actual school segregation to proximity-based counterfactual school 

segregation levels, concluding that school choice dynamics had increased ethnic 

school segregation, but that socioeconomic segregation had not been affected. 

Similarly, Böhlmark, Holmlund & Lindahl (2016) found that the increase in ethnic 

and socioeconomic school segregation between 1988 and 2009 could for the most 

part be explained by a parallel increase in residential segregation, but that it was 

also in part a consequence of school choice dynamics. Children from high-SES 

families have a tendency to opt out of the nearest school and have a higher 

probability of attending an independent school. Students with a native Swedish 

background opt out of public schools with a high proportion of immigrants.  

Empirical strategy 

One general problem in analyses of how the school choice system affects segregation 

levels is that it is hard to find a group of schools which can be used as a 

counterfactual, to suggest what levels of segregation we would have witnessed if no 

free school choice existed. The logic in our analytical strategy is therefore that even 
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in a system based on free school choice, such as Sweden, the actual possibilities to 

choose a school vary over time and space. In more sparsely populated areas, there is 

in practice no free school choice, whereas more densely populated areas are 

characterized by an abundance of free school choice. It is quite common for schools 

to open and close down in any given area, and in doing so they contribute to 

changing the landscape of the actual school choice opportunities that are available at 

the area level. To examine the impact of free school choice on segregation levels, we 

exploit these differences and examine how school segregation is affected by 

differences in the availability of choice.  

We conceptualize school choice opportunities as the number of 

available schools to choose from in local areas of a given size. With this approach, we 

can assess how groups of schools that are competing for the same stock of students 

are affected by an increase, or decrease, in the availability of alternative schools to 

choose among. Since cause and effect is likely to operate at the local level, we focus 

on changes within local school areas of rather small size (2 miles in diameter, see 

below), but the robustness of our results is also checked using larger area 

definitions.  

Empirical expectations 

The design and implementation of a school choice system obviously has an impact 

on its potential effects on segregation. The Swedish school choice system is 

relatively laissez-faire when it comes to school composition, since no quotas are 

enforced or even encouraged by the authorities. Given previous research on how 

school systems impact segregation, this kind of system is likely to amplify 

segregation levels (Miron et al. 2013). On the other hand, fees are prohibited, and 

there are no entrance tests or other types of entrance hurdles, such as interviews, to 

school admission, which could limit some of the system’s likely effects on 

segregation. However, given the evidence of parents’ wishes to have their children 

attend schools with ‘similar’ or ‘high-status’ children (e.g., Böhlmark et al. 2016; 

Saporito & Hanley 2014; Sikkink & Emerson 2008), we hypothesize that when given 

the opportunity to separate oneself from ‘others’, a non-negligible portion of parents 

will take this opportunity, which leads us to the following empirical expectation: 
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When the number of schools in an area increases, segregation increases as a 

consequence (Hypothesis 1). 

As mentioned above, geographical distances are important for 

delineating the set of schools from which parents can feasibly make their school 

choice. If a school is so far from the home as to make commuting unrealistic, it is 

effectively not part of this choice set. Given that there is a latent desire for a certain 

higher degree of separation, an increase in the size of the feasible choice set should 

increase segregation less if there are already a reasonable number of schools to 

choose from, because the difference between the actual and the desired degree of 

separation should then have been reduced through prior sorting. In a voucher-based 

school system such as that in Sweden, there is less (or no) room for choice for 

households in less densely populated regions, and more room for choice for 

households in densely populated regions. As a result of saturation, however, it is 

reasonable to expect that the segregating effect of an increased number of schools in 

a given area is positive at a decelerating rate.  

Placing a child in a non-public school is always an active choice 

compared to the default option of placing your child in the closest available public 

school, which is where the child is placed by the municipality in the absence of any 

action on the part of the parent. In other words, parental desires and beliefs should 

come more into play in relation to the placement of children in independent schools 

compared to their placement in public schools. The empirical expectation is 

therefore: When the number of independent schools in an area increases, segregation 

increases more as a consequence, compared to when the number of public schools 

increases (Hypothesis 2).  

We further hypothesize that the segregating impact of an increase in 

the choice set depends on the socioeconomic and ethnic composition of the context 

in which these choices are made. In order for a change in the choice set to impact 

segregation, there must be a certain portion of parents who are dissatisfied and 

ready to move their children from their current school, and this group of parents 

must differ, ethnically or socioeconomically, from other parents who are not ready 

to move. If the choice set were to increase in an environment where dissatisfaction 
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is uncorrelated with socioeconomics or ethnicity, it would not impact segregation, 

since the children who opt out from the old school would not be different from the 

children who stay put. We therefore expect that the segregating effect of increases in 

the number of schools in an area is larger in school areas that are tilted, skewed, or in 

some way unrepresentative of the population (Hypothesis 3), i.e., school areas where 

sizeable portions of parents find themselves to be in a local minority, or at least to 

have fewer in-group peers than would be expected on the basis of population 

averages. Smaller, or zero effects, are expected in areas that are representative of 

the population.  

The tendency to segregate is further likely to be stronger among ‘high-

status’ groups (e.g., Böhlmark et al. 2016; Saporito & Hanley 2014; Sikkink & 

Emerson 2008). Groups that are perceived by themselves and by others as ‘high-

status’ should be more inclined to uphold social boundaries, and therefore want to 

avoid having their status contaminated by being physically proximate to ‘low-status’ 

groups (cf. Zhang 2004). We therefore expect the segregating effect of increasing the 

number of schools in an area to be larger in areas where the ‘high-status’ groups are in 

a minority position, compared to areas where the ‘low-status’ groups are in a minority 

position (Hypothesis 4). Minority position may be relative; what is important is 

whether groups are underrepresented given the underlying population structure.  

In a final step, we test a corollary of the ‘liberation’ perspective on 

school choice, which highlights the fact that while choosing a home is often 

simultaneous with choosing a school, this is not necessarily the case in a system with 

free school choice. Free school choice, which frees parents from being referred to 

the neighborhood school, has the potential to disconnect these choices and 

attenuate the correlation between neighborhood composition and school 

composition, by giving children in residentially segregated environments the 

opportunity to opt out of homogenous and often disadvantaged schools (see 

Archbald 2004). We test this hypothesis by comparing areas with different levels of 

baseline residential segregation. If this hypothesis holds true, i.e., if school choice 

has the kind of desegregating effects hypothesized in this perspective, changes in the 

availability of school choice would have a negative effect on school segregation in 

areas with high levels of residential segregation (Hypothesis 5).1 
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Data and variables 

We have utilized Swedish population register data for the years 2000 to 2012, 

including all students who finished the ninth grade in any of these years. We linked 

geocoded data on where they lived, where they went to school (with 100 by 100 

square meter accuracy), their social and ethnic background, and their grades.  

School areas 

In order to examine how school choice availability in school areas affects school-

area segregation levels, we need first to define school areas that do not change over 

time. We have operationally defined school areas by specifying each school as a focal 

centroid school in a school area that consists of this school and all other schools 

located within the same municipality and within a distance of one mile from the 

focal school. Our school areas are thus two miles in diameter (which produces an 

area of about three square miles). Schools within such an area are highly likely to 

compete for the same stock of students, since children can usually only choose 

schools within their home municipality, and since 1 mile is the median ninth grader 

home-to-school travel distance. Depending on the municipality, 2.5 to three miles is 

usually considered to be the maximum home-to-school walking distance for 

students in ninth grade (this is the cut-off used in decisions on eligibility for publicly 

funded transportation). As a robustness check, we used school areas that were 

seven miles in diameter (3.5 miles is the 75th percentile home-to-school travel 

distance for ninth graders), with very similar results to those reported below. 

Our operational definition of school areas implies that areas can 

overlap such that one school may belong to more than one school area. To obtain 

unbiased estimates and standard errors, we used weights based on the number of 

different school areas in which the schools from a specific school area were 

included. We therefore weighted observations (school areas) with the inverse of the 

average number of school areas in which the schools in the given school area 

appeared. In order to obtain meaningful measures of segregation, only school areas 

that included at least two schools were included in our analyses. On the basis of our 

area definition, 48 percent of Swedish schools were found to be isolated – i.e., they 

did not have a neighboring school within the one mile cutoff and were therefore 
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excluded from the analytical sample. The sample includes 1,137 school areas, with 

an average of 3.5 schools per area. Figure 1 plots our school areas across Sweden 

and zooms in on the municipality of Norrtälje, north of Stockholm.  

[Figure 1 about here] 

Individual level variables 

We examined segregation across two dimensions: immigrant status and parents’ 

education. For Immigrant status, we distinguished between (1) foreign-born to two 

foreign-born parents and (2) others. The native population contains all children who 

were born in Sweden, including Swedish-born children of immigrants, and also a 

(small) group of foreign-born children with one or two Swedish-born parents.  For 

Educational background, we distinguished between (1) children whose parents had 

at most upper secondary education, and (2) children whose parents had at least 

some post-secondary education. 

Segregation measurement 

Our measure of segregation is a variant of the dissimilarity index, D, called the index 

of systematic dissimilarity, �̂� (Carrington & Troske 1997). Unlike D it adjusts for the 

upward bias in segregation indices when the units across which segregation is 

analyzed are small, or when the minority share is small. Using a segregation 

measure that is robust to the size distribution of schools as well as the size of the 

minority share is imperative, since the addition of a school to a school area may 

simply decrease the average number of students across schools in the area – thereby 

increasing the upward bias in measured segregation. First, we calculated the 

observed dissimilarity index for school area j at time t as 𝐷𝑗𝑡 =
1

2
∑ |

𝑔1𝑗𝑡𝑘

𝐺1𝑗𝑡
−

𝑔2𝑗𝑡𝑘

𝐺2𝑗𝑡
|𝑁

𝑘=1 , 

where 𝑔1𝑗𝑡𝑘 represents the proportion of “group 1” in school k, 𝐺1𝑗𝑡  is the 

proportion of “group 1” in the school area, 𝑔2𝑗𝑡𝑘 is the proportion of “group 2” in 

school k, and 𝐺2𝑗𝑡 is the proportion of “group 2” in the school area (where 1 and 2 

are groups defined by country of birth, or socioeconomic background, depending on 

the context of segregation). The observed values of 𝐷𝑗𝑡  with range (0, 1) are related 

to the E(𝐷𝑗𝑡) we would observe if the individuals had been randomly allocated to 

schools in the area, 𝐷𝑗𝑡
∗ . The systematic dissimilarity index is defined as �̂�𝑗𝑡 =
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{

𝐷𝑗𝑡−𝐷𝑗𝑡
∗

1−𝐷𝑗𝑡
∗ if 𝐷𝑗𝑡 ≥ 𝐷𝑗𝑡

∗

𝐷𝑗𝑡−𝐷𝑗𝑡
∗

𝐷𝑗𝑡
∗ if 𝐷𝑗𝑡 < 𝐷𝑗𝑡

∗
. That is, 𝐷𝑗𝑡  is remapped to the (-1, 1) interval, where the 

baseline value zero corresponds to the segregation level under random allocation 

(𝐷𝑗𝑡
∗ ), rather than perfect integration. �̂�𝑗𝑡  reports how far, in percentage terms

relative to 𝐷𝑗𝑡
∗ , systematic forces have moved 𝐷𝑗𝑡  towards perfect (de)segregation

(Bygren 2013). When the size of the units to which individuals are allocated varies, 

there is no simple expression for 𝐷𝑗𝑡
∗ . Instead, we estimated this quantity via

simulations of 100 counterfactual random allocations of students to schools within 

school areas, holding composition and school-size distribution constant. For each of 

these, we calculated 𝐷𝑗𝑡 , and 𝐷𝑗𝑡
∗ =

∑ 𝐷𝑗𝑡

100
. 

Analytical strategy 

To properly understand how school segregation is maintained and changed by the 

interplay between parental desires, composition and school-choice opportunities, 

we focus our attention on those instances when the set of schools in an area 

changes, that is, when changes occur in the local availability of the school choices 

faced by parents and their children. One important problem here is that changes in 

the number of schools in an area do not occur randomly. Areas with an increasing 

number of schools are likely to be situated in expanding areas – in Sweden usually 

metropolitan areas or university towns – while areas with a decreasing number of 

schools are likely to be situated in areas with contracting populations – usually small 

towns or rural areas. Changes in the number of schools also occur for area-specific 

idiosyncratic reasons, e.g., because of school reorganization, a declining student 

base, quality concerns etc. Importantly, such factors may also impact on segregation, 

which may give rise to biased estimates of the effect of the number of schools in an 

area. We address this endogeneity issue by adopting an area fixed effects approach, 

differencing out all time-constant area-specific factors that may affect school 

segregation. In effect, we follow areas over time to see whether changes in the 

availability of school choice are accompanied by changes in school segregation in 

these areas, holding all stable area-specific factors constant. Because independent 

and public schools are substitutes and compete for the same student base within 

areas, their effects should not be viewed in isolation. For this reason, we have 
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estimated the effect of increasing the number of one type of school conditional on 

the number of schools of the other type. To be more specific, we have estimated the 

following general empirical model: 

�̂�𝑗𝑡 =  𝛼 + 𝛽1𝑃𝑛𝑗𝑡 + 𝛽2𝐼𝑛𝑗𝑡 + 𝛽3𝑃𝑛𝑗𝑡𝐼𝑛𝑗𝑡 + 𝛽4𝑅𝑒𝑠𝐷𝑗𝑡 + 

𝜏𝑡 + 𝑐𝑗 + 𝑢𝑗𝑡   (1) 

where �̂�𝑗𝑡  measures the school segregation in area j at time t, 𝑃𝑛𝑗𝑡  measures the 

number of public schools operating in area j at time t, 𝐼𝑛𝑗𝑡  measures the number of 

independent schools operating in area j at time t,  𝑅𝑒𝑠𝐷𝑗𝑡  measures the residential 

segregation of ninth graders in area j at time t, 𝜏𝑡  represents year fixed effects, and 𝑐𝑗  

represents area time-invariant fixed effects. 𝛽1, 𝛽2 and 𝛽3 capture the effects of 

within-area changes in the number of public and independent schools, 

independently and in combination, on segregation, and these estimates are unbiased 

in relation to simultaneous changes in residential segregation in the area, any time 

trend common to all areas, and also in relation to observed and unobserved area 

characteristics that have not changed during the observation period.  

𝛽1 measures the effect of increasing the number of public schools in an area when 

the number of independent schools is zero, and 𝛽2 measures the effect of increasing 

the number of independent schools in an area when the number of public schools is 

zero. We expect 𝛽1 and 𝛽2 to be positive (Hypothesis 1), but at a decelerating rate. 

And because enrollment in an independent school represents a more active choice 

compared to enrollment in a public school, we expect 𝛽1 < 𝛽2 (Hypothesis 2). The 

interaction effect captures the multiplicative effect of adding yet another school to 

an area in which there is at least one of each type, and we expect that 𝛽3 > 0. We test 

whether there is heterogeneity in the effects of public and independent schools by 

areas grouped by the composition of the residents living there (Hypothesis 3 and 4), 

and the degree of residential segregation (Hypothesis 5). To rule out the possibility 

that our ‘treatments’ are in fact just capturing a pre-treatment trend, we have 

conducted analyses of how the timing of the emergence of a new school impacts 

segregation levels. These analyses did not suggest any pre-treatment trend (not 

reported but available upon request). We report descriptive statistics in Table 1.  
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[Table 1 about here] 

Results 

To provide a first overview, Figure 2 reports the distribution of students in public 

and independent schools, by foreign-born and educational background, and across 

school areas with different compositions in terms these two factors.  

[Figure 2 about here] 

Figure 2 demonstrates striking differences in which children attend independent 

and public schools across school areas with varying composition in terms of 

immigrant and educational background. Figure 2A shows that in school areas with a 

large proportion of immigrants, natives are clearly overrepresented in independent 

schools, whereas immigrants are underrepresented. For example, in areas where 

the overall proportion of foreign-born children is over 30 percent, only 2.8 percent 

of immigrants attend an independent school, as compared with 11.4 percent of 

natives. In areas where the proportion of foreign-born children is less than five 

percent, the proportion of natives attending an independent school is on average 16 

percent, whereas foreign-born are overrepresented at 21.4 percent. We find similar 

patterns for educational background, reported in Figure 2B, but children with highly 

educated parents are always more likely than children without highly educated 

parents to attend an independent school. When the proportion of children whose 

parents have low levels of education is higher in the area, children with highly 

educated parents are more overrepresented in independent schools. With the 

exception of immigrants in native-dense areas, these patterns suggest that ‘high-

status’ children tend in particular to cluster in independent schools when the 

neighborhood population has a high proportion from the ‘low-status’ group.  

[Figure 3 about here] 

In a next step, we examine descriptively how different groups react to 

an addition to the available choice set of schools in their vicinity. We do this by 

examining which groups attend newly opened independent and public schools. 

From Figure 3 we learn that in general, foreign-born students are underrepresented 
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in new independent schools, as was also suggested by Figure 2. This pattern is 

particularly pronounced in areas with a large proportion of foreign-born students, 

where an average of 27 percent of the native students flock to a newly established 

independent school when such an opportunity emerges, as compared with just 11 

percent of the foreign-born students. The pattern by educational background 

resembles the pattern by foreign background; in areas where highly educated 

parents are in a minority, they disproportionately place their children in newly 

opened independent schools. In Figure 4, we present similar results but for the 

proportions that attend newly opened public schools when such an opportunities 

emerge. We do not find any such sorting when new public schools are established.  

We thus see that independent schools attract a select group of 

children. ‘High-status’ students appear to cluster in new non-public alternatives, 

when such opportunities emerge, and particularly so in areas with a large 

proportion of the ‘low-status’ group. Although far from conclusive, these descriptive 

results provide indicative support for Hypothesis 2, that independent schools tend 

to increase segregation more than public schools, and partial support for ‘minority 

flight’ (Hypothesis 3) and ‘high-status flight’ (Hypothesis 4). We now turn to a more 

stringent test of these and our other hypotheses.  

[Figure 4 about here] 

It should be noted once again that only areas with at least two schools 

have been included in the analytical sample, giving us three structural zeros in the 

combination of public and independent schools (see Table 2). In our multivariate 

analyses, areas with zero independent schools and two public schools are treated as 

the reference category as this is by far the most common area type in the data.  

[Table 2 about here] 

We examine whether there is an association between the number of 

schools within a school area and segregation levels in the same area by estimating 

Equation 1. We have chosen to present a summary of the most important results in 

Figure 5, with heat maps describing the combined effect of changes in the number of 
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public and independent schools in a school area on D̂(foreign) and D̂(education), as 

compared to the reference category (i.e. areas with two public schools). The models 

include school-area fixed effects, time-varying residential segregation, year 

dummies and weights to adjust for overlapping school areas. Models excluding the 

school-area fixed effects are included in the Supplemental Tables 1 and 2. 

[Figure 5 here] 

There is a positive association between changes in the number of 

independent schools in an area and changes in the level of ethnic school segregation 

in the same school area. The higher the number of schools, the higher the level of 

ethnic segregation becomes. If an area with two public schools goes from zero to one 

independent school, this moves ethnic segregation about 10 percentage points 

closer to a state of perfect segregation, and going from two to three public schools in 

an area moves ethnic segregation about 11 percentage points closer to a state of 

perfect segregation. The impact from an increase in the number of independent 

schools is contingent on the number of public schools in the area. In areas with three 

or more public schools, the addition of independent schools has a rather modest 

effect, whereas in areas with one or two public schools, the impact is much greater. 

Also, in areas with two public schools, the impact is greater when an area moves 

from zero to one independent school than when it moves from two to three or more 

independent schools. Interestingly, and perhaps contradicting what we would 

expect given the descriptive results reported in Figure 4, an increase in the number 

of public schools also impacts segregation levels, but only when there are zero or 

only one independent schools in the area. In areas with two or more independent 

schools, the addition of public schools sometimes even decreases ethnic segregation.  

Patterns are similar for educational segregation. Moving from zero to 

one independent schools in an area with two public schools increases segregation 

levels by 13 percentage points, but for increases in public schools, the effect only 

appears if zero or only one independent alternative exists. Overall, the results 

suggest that changes in the number of both public and independent schools matter 

for segregation levels, although the impact from a change in the number of 

independent schools tends to be larger. However, in areas that already have at least 

three public schools to choose from, an increase in the number of independent 
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schools is rather small. It is in areas with zero or only one public school that 

segregation levels increase more sharply with the number of independent schools.  

These models have been estimated using variation within school 

areas, netting out the effects of all school area characteristics that are constant over 

time, as well as any time-varying effects of residential segregation, and any time 

trends that are common to all areas (see Supplemental Tables 1 and 2 for analyses 

without fixed effects included). Thus, they indicate that when there is an increase in 

the number of schools in an area, a select group of students opt out of the old 

school(s), and cluster in the new school(s), thereby increasing the ethnic and 

educational school segregation in the area. In sensitivity checks (not reported bur 

available from the authors), we estimated staggered fixed effects to ensure that 

segregation levels had not already started to increase prior to the addition of a new 

school in a given area, since this would violate our causal interpretation of the 

results. Also, the period prior to the year in which a new school emerged should 

have significantly lower levels of segregation than year t, whereas we would expect 

segregation levels to increase and remain elevated during the period after year t. 

This is precisely the pattern observed in this analysis. Segregation levels are 

significantly lower during the period prior to the emergence of a new school, and 

they then increase in the year in which the school is established and remain stable at 

a higher level during the period following the establishment of the school (with the 

exception of educational segregation following the establishment of a new public 

school, which decreases). Also, our conclusions are similar if segregation is 

measured using the Theil index instead of the systematic diversity index (these 

results are not presented but are available from the authors upon request). 

Together, these results provide convincing evidence to support Hypothesis 1, that 

the mean effect of the availability of school choice on segregation is positive, and 

Hypothesis 2, that independent schools appear to increase segregation more than 

public schools.2 

Turning to Hypotheses 3 and 4, our expectation is to find 

heterogeneity in the effect of increasing opportunities for school choice based on the 

composition of the area in which such changes take place. In order to address this 

issue, Figure 6 reports how the effect from increased school choice differs by the 



20 

social composition of residents in the school area. The analyses correspond to those 

presented in Figure 5, but are estimated separately for areas with different 

compositions. We divided areas into quartiles based on the proportion of immigrant 

children or children with parents who had low levels of education, and we 

distinguish between the lowest quartile, the two middle quartiles and the top 

quartile. Given the small N for different combinations, in these analyses we 

distinguish between 0, 1, and 2 or more schools of either the independent or public 

type.  

[Figure 6 here] 

We expected stronger effects in areas with a high proportion of the 

‘low-status’ group (H4). However, this expectation did not find empirical support. If 

we focus on the example of increasing the number of independent schools from zero 

to one in a school area with two or more public schools, this increased segregation 

by 7 percentage points in areas with few immigrants (not significant), and by 3 

percentage points in areas with many immigrants (not significant). Significant 

differences were found for moving from zero to two independent schools for all 

neighborhoods, but the effect size is larger in areas with a small proportion of the 

‘low-status’ group than in areas with a large proportion of the ‘low-status’ group 

(.16 compared to .08). Similar patterns were found for educational segregation. That 

is, in contrast to our expectation, school choice appears to increase segregation 

everywhere, including in school areas that present parents and students with a 

neighborhood composition that is representative of the underlying population. 

When the number of independent schools in an area increases, the estimates are 

always positive. However, sometimes – when there are many independent schools 

in operation – an increase in the number of public schools decreases segregation.  

[Figure 7 here] 

Finally, in Figure 7, we repeat the analyses from Figure 6, but instead 

of dividing neighborhoods based on their proportion of the ‘low-status’ group, we 

have divided them on the basis of their levels of segregation. We have done this in 

order to test Hypothesis 5, i.e. whether increasing choice can be a catalyst for a 

decrease in segregation in areas with high residential segregation. We do not find 
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any support for this hypothesis. The results in fact point in the other direction. The 

strongest effects of increased availability of school choice are found in areas with 

low residential segregation. Again, we find independent schools to be particularly 

toxic. When independent schools locate in integrated areas, segregation increases in 

a way that is astounding, and particularly ethnic segregation. The effect estimate for 

2+ independent schools combined with zero public schools is equal to .93, on a scale 

going from -1 to +1. For more segregated areas, we see more variation in the 

direction of effects, although the main tendency is that of increased segregation as a 

consequence of more schools, and particularly so as a consequence of more 

independent schools.  

Discussion and concluding remarks 

The aim of this study has been to address the larger, and highly topical, question of 

how school choice impacts on school segregation. We have achieved this by 

examining how changes in local school choice opportunities within the same general 

voucher-based school choice system affect the local sorting of students. By 

exploiting variations in the local availability of school choice over time, we have 

arrived at estimates which we believe come close to estimates of the causal impact 

of the availability of school choice on segregation levels.  

We hypothesized a positive impact from increased availability of 

school choice on segregation levels, and particularly so for non-public (independent) 

schools. Accordingly, and in line with what we would expect to find if parents have a 

latent desire to segregate their children from children who are different from theirs, 

we document strong effects of local changes in school choice opportunities on both 

ethnic and educational school segregation. The effect is immediate and it also 

prevails during the years following the establishment of new schools in the areas 

examined. In contrast to earlier studies based on Swedish data (Böhlmark, 

Holmlund & Lindahl 2016; Lindbom 2010; Yang Hansen & Gustafsson 2016), we 

document some rather strong effects of school choice on segregation, not only in the 

form of ethnic sorting but also sorting by parental education, probably because our 

more local level of analysis lies closer to where, as it were, the action is when it 

comes to segregation processes. In an international perspective, our study adds to 

the accumulated evidence (cf. Hsieh & Urquiola 2006; Miron et al. 2013; Musset 
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2012; Saporito & Sohoni 2006) indicating that school choice policies contribute to 

more sorting across schools on the basis of family background, i.e., to more school 

segregation.  

The emergence of independent schools appears to push both ethnic 

and educational segregation upwards more than the emergence of public schools. 

The effect is particularly strong in terms of ethnic segregation. It should be noted 

that the segregating impact from independent schools is evident even for newly 

established independent schools, such as those studied here. That is, the segregating 

impact of independent schools is not (only) driven by the first-come-first-served 

admission rules that they commonly apply, which may favor natives or children with 

highly educated parents who have sufficient information to place their child on the 

school’s waiting list at an early age. Our descriptive analyses describing which 

students attend newly established schools show that native students and students 

with highly educated parents are overrepresented in the new independent schools 

as early as their first year of operation, which contributes to these patterns. Even 

though we find that a local increase in the number of public schools sometimes 

increases segregation levels, we find no micro-level association between immigrant 

or educational background and the likelihood of attending newly established public 

schools. The increasing segregation levels could however also be caused by a biased 

inflow into the old schools in the school area, as they replace the students lost to the 

newly established school. The mechanisms involved in such ‘vacancy chain’ 

segregation processes would be a promising avenue for future research.  

We further hypothesized that the impact from an increase in the 

effective availability of school choice would be greatest in areas with a high 

proportion of immigrants or children whose parents have a low level of education, 

since this would be where the latent demand for school choice would be greatest. 

We found no such differences however – an increased availability of school choice 

impacts segregation regardless of neighborhood composition. We also tested 

whether an increase in the availability of school choice may sometimes have a 

negative impact on segregation, when it occurs in a previously highly segregated 

area. We found the opposite to be the case – an increased availability of school 

choice leads to a surge in school segregation in areas with low residential 
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segregation, as if the parents in these areas were waiting in the starting blocks for 

the opportunity to separate themselves from their current neighbors. This pattern is 

in stark contrast to the expectations of proponents of school choice policies, who 

often argue that school choice policies can be used to counter the effects of 

residential segregation (see Archbald 2004; Epple et al. 2015), and to reduce school 

segregation.  

Although there is substantial support for the school choice system 

among Swedish parents, they also have major concerns about its macro effects in 

terms of public school depletion and school segregation (Malmberg et al. 2014). The 

results of this study corroborate the validity of these concerns; these policies have 

macro (segregation) consequences that are neither intended nor desired.  

To sum up, our results suggest that the trend of increased school 

choice, which has taken place on school markets throughout the western world, has 

probably contributed to increased school segregation. If parents are faced with the 

possibility to choose, this is likely to lead to more segregated school environments, 

because of an apparently latent desire for separation among parents. It is worth 

stressing, however, that the expected consequences of school choice are dependent 

on the design of the school choice system. Unregulated school choice, without any 

demands to balance school composition with regard to the students’ background, is 

likely to increase segregation levels (Miron et al., 2013). Further, if schools are 

allowed to employ entrance hurdles such as interviews, admission tests, waiting 

lists, or to charge tuition, the segregating effects of school choice are likely to be 

greater (Elacqua 2012). If, on the other hand, the possibility of school choice is 

integrated with diversity goals and admission principles that counteract 

segregation, the impact on segregation is likely to be weaker (Archbald 2004; 

Saporito & Sohoni 2006). The Swedish system is unregulated, with no diversity 

demands linked to the admissions process. However, there are no tuition charges 

and only rarely is admission based on interviews or admission tests (for the age 

group studied here).  

Our findings strongly suggest that segregation is lower in areas where 

the number of available school units is relatively low. One simple way of decreasing 
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segregation would be to encourage fewer, larger, heterogeneous school units rather 

than multiple, small and homogenous school units. Further, segregation could be 

kept at a subdued level if admission principles were changed to counteract 

segregation, for example through the enforcement of quotas, or an increased use of 

admission lotteries. The Swedish school choice system gives independent schools a 

somewhat high degree of discretion in whom to admit, but the accumulated 

evidence on the effects of school choice on segregation strongly suggests that 

admission rules need to be constrained in order for parents’ ‘natural’ separation 

tendencies – the effects of which appear to be clearly documented in this study – not 

to be given free reign.  
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1 It should be noted that a large part of the desire that we are seeking to reveal has probably 
been realized via a preceding residential sorting process. However, as a result of moving 
costs, crowding and simple inertia it seems highly unlikely that families always live in their 
preferred residential area, or that they are always satisfied with their children’s school. 
When local school choice opportunities increase (decrease), this is therefore likely to 
translate into a local decrease (increase) in the costs associated with the implementation of a 
segregational change of schools (see Stoica & Flasche 2014). 
2 In additional school-area-fixed-effect-analyses we examined how changing neighborhood 
characteristics affect the likelihood that a new independent or public school will establish 
itself in a given school area. We found that when the proportion of foreign-born students 
increases in an area, this is associated with an increased likelihood that a new independent 
school will establish itself in the area. No such effect was found on the likelihood that a new 
public school will be established in a given area (Supplemental Table 3). 
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Tables and Figures 

Tables 

Table 1: Descriptive school-area statistics, 2000-2012.  

  
Mean Min Max 

School D^(foreign) 
 

0.140 -1 0.954 
School D^(education) 

 
0.002 -1 0.539 

     
Number of public schools in area 0 0.010   
 1 0.173   
 2 0.458   
 3 0.211   
 4 0.082   
 5 0.034   
 6 0.014   
 7 0.007   
 8+ 0.011   
     
Number of independent schools in area 0 0.402   
 1 0.335   
 2 0.140   
 3 0.048   
 4 0.028   
 5 0.016   
 6 0.013   
 7 0.012   
 8+ 0.006   
     
Proportion foreign-born residing in school area 0-3% (low) 0.250 

  
 

3-7% (mid) 0.250 
  

 
7-14% (mid) 0.250 

  
 

14%+ (high) 0.250 
  

  
 

  Proportion parents with low education residing in school 
area 3-38% (low) 0.250 

  
 

38-50% (mid) 0.250 
  

 
50-60% (mid) 0.250 

  
 

60%+ (high) 0.250 
       

Residential D(foreign) 0-.31 (low) 0.250   
 .31-.47 (mid) 0.250   
 .47-.61 (mid) 0.250   
 .61+ (high) 0.250   
     
Residential D(education) 0-.15 (low) 0.250   
 .15-.25 (mid) 0.250   
 .25-.34 (mid) 0.250   
 .34+ (high) 0.250   
     
Residential D(foreign) 

 
0.454 0 0.992 

Residential D(education) 
 

0.249 0 0.828 

Note: School areas are circles of 2 miles in diameter. In total the data set includes 9,174 

observations distributed over 1,137 unique school areas.  



 

30 
 

Table 2. Distribution of independent and public schools across school areas, 2000-2012. 
N

 in
d

ep
en

d
en

t 

sc
h

o
o

ls
 

3+ 45 144 345 595 

2 47 338 341 557 

1 0 1,101 1,135 836 

0 0 0 2,383 1,307 

  0 1 2 3+ 

  N public schools 

Note: The unit of observation is school area-years. School areas are circles 2 miles in diameter. 
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Figures  

Figure 1. Distribution of school areas across Sweden in 2012, including close-up of school areas 

in Norrtälje municipality.  
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Figure 2. The proportion of students attending an independent school by composition of school 

area and (A) Foreign-born or native and (B) Parents with low or high level of education. 2000-

2012. 

Note: The composition of the school areas is based on all ninth graders living in a SAMS area 

with its geographical centroid within a school area of 2 miles in diameter. Only areas in which at 

least 2 schools are competing for the students are included (N=747,388 (A) and 741,440 (B)) 
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Figure 3. The proportion of students attending a new independent school in school areas in 

which a new independent school exists, by composition of school area and (A) Foreign-born or 

native and (B) Parents with low or high level of education. 2000-2012. 

Note: The composition of the school areas is based on all ninth graders living in a SAMS area 

with its geographical centroid within a school area of 2 miles in diameter. Only areas in which at 

least 2 schools are competing for the students, and in which a new independent school has 

emerged, are included (N=52,430 (A) and 52,834 (B)) 
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Figure 4. The proportion of students attending a new public school in school areas in which a 

new public school exists, by composition of school area and (A) Foreign-born or native and (B) 

parents with low or high level of education. 2000-2012. 

 

Note: The composition of the school areas is based on all ninth graders living in a SAMS area 

with its geographical centroid within a school area of 2 miles in diameter. Only areas in which at 

least 2 schools are competing for the students, and in which a new public school has emerged, 

are included (N=48,552 (A) and 48,105 (B)) 
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Figure 5. Number of public and independent schools in school areas and their level of 

segregation (�̂�). Coefficients from OLS regressions with school-area fixed effects. 2000-2012. 

School D̂(foreign) 

 

School D̂(education) 

In
d

ep
en

d
en

t 
sc

h
o

o
ls

 

3+ 0.29* 0.15** 0.17*** 0.13*** 

 

In
d

ep
en

d
en

t 
sc

h
o

o
ls

 

3+ 0.12 0.24*** 0.18*** 0.11*** 

2 0.26* 0.13*** 0.15*** 0.13*** 

 

2 -0.18 0.13*** 0.16*** 0.10*** 

1 
 

0.02 0.10*** 0.10*** 

 

1 
 

0.07** 0.13*** 0.12*** 

0 
  

0 (ref.) 0.11*** 

 

0 
  

0 (ref.) 0.09*** 

  
0 1 2 3+ 

 
  

0 1 2 3+ 

  

Public schools 
   

Public schools 

 

Note: Unit of observation is school area-years, where school areas are circles of 2 miles in 

diameter. Analyses also include school-area fixed effects, time-varying residential segregation, 

year dummies and weights to adjust for overlapping school areas. Full models are presented in 

Supplemental Tables 1 and 2.  
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Figure 6. Number of public and independent schools in school areas and their level of 

segregation (�̂�), by proportion comprised of low-status group in area. Coefficients from OLS 

regressions with school-area fixed effects. 2000-2012. 

D̂(foreign) D̂(education) 

Low proportion of low-status group 

Independent 
schools 

2+ 0.29* 0.22* 0.16* Independent 
schools 

2+ 0.14 0.15* 0.19*** 
1 0.09 0.07 1 0.08 0.15*** 
0 0 0 0 

0 1 2+ 0 1 2+ 
Public schools Public schools 

Mid-range proportion of low-status group 

Independent 
schools 

2+ 0.29 0.05 0.08*** Independent 
schools 

2+ -0.33 0.10* 0.09*** 
1 -0.01 0.08* 1 0.01 0.07*** 
0 0 0 0 

0 1 2+ 0 1 2+ 
Public schools Public schools 

High proportion of low-status group 

Independent 
schools 

2+ 0.00 0.12 0.08* Independent 
schools 

2+ 0.40*** 0.22* 0.04 
1 -0.01 0.03 1 0.08 0.07** 
0 0 0 0 

0 1 2+ 0 1 2+ 
Public schools Public schools 

Note: Unit of observation is school area-years, where school areas are circles of 2 miles in 

diameter. Analyses also include school-area fixed effects, time-varying residential segregation, 

year dummies and weights to adjust for overlapping school areas. Full models are presented in 

Supplemental Tables 1 and 2. 
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Figure 7. Number of public and independent schools in school areas and their level of 

segregation (�̂�), by proportion of segregation levels in area. Coefficients from OLS regressions 

with school-area fixed effects. 2000-2012. 

D̂(foreign) D̂(education) 

Low segregation 

Independent 
schools 

2+ 0.93*** 0.40*** 0.13* Independent 
schools 

2+ 0.07 0.24** 0.20*** 

1 0.16* 0.04 1 0.16* 0.17*** 

0 0 0 0 

0 1 2+ 0 1 2+ 

Public schools Public schools 

Mid-range segregation 

Independent 
schools 

2+ -0.18* 0.01 0.08** Independent 
schools 

2+ 0.11 0.07 0.05* 

1 -0.07* 0.05* 1 0.03 0.06*** 

0 0 0 0 

0 1 2+ 0 1 2+ 

Public schools Public schools 

High segregation 

Independent 
schools 

2+ 0.29 0.11 0.13* Independent 
schools 

2+ -0.27 0.10* 0.12*** 

1 0.06 0.12** 1 0.03 0.09** 

0 0 0 0 

0 1 2+ 0 1 2+ 

Public schools Public schools 

Note: The unit of observation is school area-years, where school areas are circles of 2 miles in 

diameter. Analyses also include school-area fixed effects, year dummies and weights to adjust for 

overlapping school areas. Full models are presented in Supplemental Tables 1 and 2. 
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Supplemental Table 1. Full set of analyses on D̂(foreign). Also presented in Figures 5 - 7. 

All All 
By  
proportion low-status 
group 

By  
segregation levels 

No FE 
Figure 
5 

Figure 6 Figure 7 

Low Mid High Low Mid High 

(1) (2) (3) (4) (5) (6) (7) (8)

0 public schools * 2 independent 
schools 

0.10* 0.26** 

0 public schools * 3+ independent 
schools 

0.16* 0.29** 

1 public school * 1 independent 
school 

-0.03* 0.02

1 public school * 2 independent 
schools 

0.13**
* 

0.13**
* 

1 public school * 3+ independent 
schools 

0.10**
* 

0.15**
* 

2 public schools * 0 independent 
schools 

ref. ref. 

2 public schools * 1 independent 
school 

0.16**
* 

0.10**
* 

2 public schools * 2 independent 
schools 

0.23**
* 

0.15**
* 

2 public schools * 3+ independent 
schools 

0.26**
* 

0.17**
* 

3+ public schools * 0 independent 
schools 

0.16**
* 

0.11**
* 

3+ public schools * 1 independent 
school 

0.20**
* 

0.10**
* 

3+ public schools * 2 independent 
schools 

0.25**
* 

0.13**
* 

3+ public schools * 3+ independent 
schools 

0.29**
* 

0.13**
* 

0 public schools * 2+ independent 
schools 

0.29* 0.29 0.00 
0.93**
* 

-0.18* 0.29

1 public school * 1 independent 
school 

0.09 -0.01 -0.01 0.16* -0.07* 0.06

1 public school * 2+ independent 
schools 

0.22* 0.05 0.12 
0.40**
* 

0.01 0.11 

2+ public schools * 0 independent 
schools 

ref. ref. ref. ref. ref. ref. 

2+ public schools * 1 independent 
school 

0.07 0.08*** 0.03 0.04 0.05* 
0.12*
* 

2+ public schools * 2+ independent 
schools 

0.16* 0.08* 0.08* 0.13* 0.08** 0.13* 

Year 2000 ref. ref. ref. ref. ref. ref. ref. ref. 

Year 2001 -0.03 -0.02 -0.12 0.02 -0.03 0.02 -0.05 -0.01

Year 2002 -0.01 -0.01 -0.08 -0.00 0.00 0.06 -0.05 0.00

Year 2003 -0.02 -0.00 -0.09 0.03 0.00 0.09 -0.01 -0.08

Year 2004 0.00 0.03 -0.04 0.05 0.03 0.10 -0.00 0.03

Year 2005 -0.01 0.02 0.04 0.03 0.03 0.09 -0.00 0.00

Year 2006 0.02 0.05* 0.09 0.07* 0.02 0.15** 0.01 0.05 



 

39 
 

Year 2007 0.05* 
0.08**
* 

0.09 0.10** 0.06 
0.19**
* 

0.03 0.07 

Year 2008 -0.02 0.02 0.03 0.04 -0.00 0.12* -0.02 0.02 

Year 2009 -0.01 0.02 0.01 0.02 0.08* 0.09 -0.01 0.05 

Year 2010 0.02 0.06** 0.05 0.07* 0.07* 0.11* 0.03 0.03 

Year 2011 -0.02 0.01 0.03 -0.00 0.05 0.10* -0.03 -0.03 

Year 2012 0.01 0.05* 0.06 0.09* 0.03 0.10 0.04 0.03 

         

Residential D(foreign) -0.02 0.01 -0.04 0.08 0.20* 
   

Constant  0.03 0.01 0.02 -0.03 0.04 -0.09* 
0.11**
* 

0.02 

N 9102 9102 2268 4558 2276 2275 4551 2276 

r2 0.095 0.407 0.433 0.466 0.551 0.482 0.500 
0.51
2 
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Supplemental Table 2. Full set of analyses on D̂(education). Also presented in Figures 5 - 7. 

 
All All 

By  
proportion low-status 
group 

By  
segregation levels 

 
No FE 

Figure 
5 

Figure 6 Figure 7 

 
 

 
Low Mid High Low Mid High 

 
(1) (2) (3) (4) (5) (6) (7) (8) 

0 public schools * 2 independent 
schools 

-0.02 -0.18 
      

0 public schools * 3+ independent 
schools 

0.26**
* 

0.12 
      

1 public school * 1 independent 
school 

0.09**
* 

0.07** 
      

1 public school * 2 independent 
schools 

0.17**
* 

0.13**
*       

1 public school * 3+ independent 
schools 

0.21**
* 

0.24**
*       

2 public schools * 0 independent 
schools 

ref. ref. 
      

2 public schools * 1 independent 
school 

0.18**
* 

0.13**
*       

2 public schools * 2 independent 
schools 

0.22**
* 

0.16**
*       

2 public schools * 3+ independent 
schools 

0.24**
* 

0.18**
*       

3+ public schools * 0 independent 
schools 

0.16**
* 

0.09**
*       

3+ public schools * 1 independent 
school 

0.24**
* 

0.12**
*       

3+ public schools * 2 independent 
schools 

0.27**
* 

0.10**
*       

3+ public schools * 3+ independent 
schools 

0.28**
* 

0.11**
*       

 
 

       
0 public schools * 2+ independent 
schools 

 
 

0.14 -0.33 0.40*** 0.07 0.11 -0.27 

1 public school * 1 independent 
school 

 
 

0.08 0.01 0.09 0.16* 0.03 0.03 

1 public school * 2+ independent 
schools 

 
 

0.15* 0.10* 0.22* 
0.24*
* 

0.07 0.10* 

2+ public schools * 0 independent 
schools 

 
 

ref. ref. ref. ref. ref. ref. 

2+ public schools * 1 independent 
school 

 
 

0.15**
* 

0.07**
* 

0.07** 
0.17*
** 

0.06**
* 

0.09** 

2+ public schools * 2+ independent 
schools 

 
 

0.19**
* 

0.09**
* 

0.04 
0.20*
** 

0.05* 
0.12**
* 

 
 

       
Year 2000 ref. ref. ref. ref. ref. ref. ref. ref. 

Year 2001 -0.04 -0.04 -0.07* -0.06* 0.03 -0.03 0.00 
-
0.11**
* 

Year 2002 -0.03 -0.03 -0.04 -0.04 0.02 -0.06 0.01 -0.08* 

Year 2003 -0.03 -0.01 -0.02 -0.02 0.01 -0.02 0.03 -0.08* 

Year 2004 -0.03 -0.01 -0.03 -0.02 0.01 -0.01 0.03 
-
0.10** 
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Year 2005 -0.02 0.00 0.00 -0.02 0.06 -0.04 0.04 0.01 

Year 2006 -0.02 -0.01 -0.04 -0.01 0.04 -0.04 0.05 -0.07* 

Year 2007 -0.03 -0.02 -0.05 -0.04 0.07 -0.04 0.03 -0.05 

Year 2008 -0.02 0.00 -0.06 0.01 0.07 0.03 0.04 -0.08* 

Year 2009 -0.05* -0.03 -0.07* -0.03 0.04 -0.04 0.04 -0.09* 

Year 2010 -0.02 0.01 0.01 -0.02 0.13*** -0.03 0.06* -0.01 

Year 2011 -0.02 0.01 -0.00 -0.01 0.09* -0.01 0.07* -0.05 

Year 2012 -0.01 0.03 0.04 0.02 0.05 -0.02 0.08** 0.02 

         

Residential D(education) 
0.13**
* 

0.14** -0.05 0.15* 0.29* 
   

Constant 

-
0.15**
* 

-
0.13**
* 

-0.06 -0.07* 
-
0.22*** 

-
0.13*
* 

-
0.10**
* 

0.02 

N 9102 9102 2275 4551 2276 2275 4551 2276 

r2 0.115 0.413 0.502 0.450 0.453 0.439 0.457 0.566 
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Supplemental Table 3. School-area characteristics and likelihood that a new (1) independent 

or (2) public school will be established in the school area. Coefficients from linear probability 

models with school-area fixed effects. 2000-2012. 

 

 
New independent New public 

 
(1) (2) 

Residential D(foreign) -0.00 -0.01 

Residential D(education) 0.01 0.03 

Proportion foreign-born in 
SAMS area 

0.19* -0.02 

Proportion parents with low 
education in SAMS area 

-0.09 0.06 

2000 ref. ref. 

2001 -0.00 0.02 

2002 0.03* -0.00 

2003 0.07*** -0.05** 

2004 0.03* -0.02 

2005 0.00 -0.04* 

2006 0.01 -0.06*** 

2007 -0.01 -0.09*** 

2008 -0.00 -0.10*** 

2009 -0.00 -0.09*** 

2010 -0.03* -0.11*** 

2011 -0.03** -0.09*** 

2012 -0.07*** -0.11*** 

Constant 0.09** 0.09** 

N 9102 9102 

r2 0.199 0.218 
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