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Introduction 

The question of how to improve the educational quality is of top importance for policy-makers 

around the world. One policy that has gained popularity in many country is to increase the role of 

private provision of education. Typically, this has been done by introducing school vouchers that 

allow students to choose to enter the school of their choosing, be it publicly or privately 

provided. Notably, this system allows funding to be kept strictly public, while adding market 

based elements of (more or less) free entry for private providers, and competition between 

schools. 

Sweden was one of the first countries to implement such policies on a large scale. A series of 

reforms in the early 1990s introduced practically free entry for privately operated schools, with 

full public funding granted through a voucher system. The reforms applied both to the lower, 

compulsory, education system (grades 1–9), and to the voluntary upper secondary education 

system (grades 10–12). We will in this paper call these types of privately operated but fully 

publicly funded schools as private schools, although the Swedish term corresponds to “free-

schools”. 

While the effects of the privatization reform on students in the lower level education system has 

been the subject of a handful of previous research studies1, the research on the upper secondary 

level is scarce.2 Private provision and school choice may however work differently for the upper 

secondary level. For example, students entering upper secondary education are older and thus 

likely to have more say in the choice of school than younger students, where it is probably the 

parents who make the choice. In addition, upper secondary education is in Sweden organized in 

around 20 educational tracks, which means that students simultaneously choose a school and a 

track. Private schools that enter the market can choose which of these educational tracks they 

offer, and are not required to offer any certain mix of tracks. The effects of private provision and 

the ensuing school choice and competition may hence differ between the lower and upper levels 

of education. 

This paper studies how the expansion of the private upper secondary education that took place 

during the first decade of the 2000s affected student educational and early labor market 

outcomes. Our research design takes advantage of the rapid increase in the number of private 

schools following the private school reform. That is, we study how the opening of new private 

schools nearby a student’s residence affects students’ educational and labor market outcomes.3 

We construct our measure of private school presence such that it takes into account the type of 

educational tracks that are offered by the schools near the student’s home (the measure is 

described in detail further below in the paper). We then base the analysis on the variation in 

private school access, caused by school openings, among students who reside in within the same 

1km2-square but who start upper secondary school in different years. In order to ensure that 

students in untreated and treated areas are reasonably similar, we limit the analysis to 

                                                           
1 See Böhlmark and Lindahl (2013), Sandström and Bergström (2005), Ahlin (2003), Björklund et al (2005). 
2 The exception is Tyrefors-Hinnerich and Vlachos (2016) who study grade inflation for a subset of Swedish upper 
secondary students, using a conditional-on-observables approach. 
3 The approach is similar to e.g. Dobbie and Fryer (2011) and Currie and Moretti (2002). 
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geographical areas (1km2-squares) that are similar in the sense that they will at some point in time, 

during the 10 years that we study, be “treated” with at least one private school opening nearby.4 

One way of viewing our measure of proximity to private schools is as an instrument for the 

likelihood of attending a private school. However, it is possible that the effects of the opening of 

private schools do not work exclusively through private school attendance. For example, the 

distribution of total slots available in different educational tracks in the vicinity is likely affected. 

Entry of new schools may also affect the competitive pressure among schools in the area. It may 

thus be more correct to focus on the direct (“reduced form”) effects of private school-availability 

on student outcomes, in awareness that these incorporate all such potential effects. These issues 

will be further discussed in the method-section. 

In theory, the effects of introducing private provision of education and school choice can go 

either way. On the one hand, school choice can be argued to give rise to better matching between 

students and schools, and also to give rise to a positive competition for students which leads to 

improved quality in all schools. These processes are reinforced by allowing private school entry, 

as this provides both more alternatives for students, and increased competition. On the  other 

hand, the theoretical arguments can be turned up-side down: there is no guarantee that the 

competitive pressure among schools will improve quality – it may even be damaging if schools 

start competing with measures that could be harmful to learning, such as lax discipline, short 

school days or overly generous grading. There is also no guarantee that private schools are as 

good – or better – providers of education than their public counterparts.5 

The previous studies6 on the Swedish private school reform are of particular relevance to our 

study. The results of the studies for compulsory level (grade 1–9) schools suggest positive effects 

on student’s grades, test scores, and on the enrollment in and length of higher (university) 

education. The sizes of the effects range from fairly small to quite large. All these studies use the 

same basic treatment measure, namely the share of students in a municipality that attend private 

school in a given year. However, a difficulty with this approach is that the municipalities 

experienced several reforms around the time of the private school reform, and it is hard to rule 

out that other reforms or municipality specific changes have influenced the results.7 In addition, 

the municipalities vary significantly in size8, and most students reside in municipalities that are 

relatively large: 64 percent of the population aged 7–18 reside in a municipality with a population 

over 40,000 inhabitants. Alternatively, 26.5 percent of the school-age population resides in one of 

the 10 most populous municipalities, each of which has a (total) population of more than 130,000 

individuals. The relevant schooling market is likely to be smaller, as students are unlikely to be 

interested in schools that are far from the home. In fact, our data suggests that 90 percent of the 

students attended an upper secondary school within at most 26 km9 during our sample period 

                                                           
4 What is meant with “neaby” will become clear in the Method section below. 
5 See e.g. Schleifer (1998) and Besley and Ghatak (2003) for theories on private provision in the welfare sector. 
6 See footnote 1. 
7 The previous studies, in particular Böhlmark and Lindahl (2015), address this matter by adding municipality specific covariates as 
well as municipality specific trends to the specification. (The also test for pre-reform municipality trends in student outcomes 
using five pre-reform years, 1988–1992, and find no evidence of such trends. This however does not rule out that the other 
municipality level reforms that were implemented in the early 1990s influence the results.) 
8 The population ranges from 2,455 in the smallest municipality (Bjurholm) to 923,158 in the largest (Stockholm). This is based on 
the population statistics from Statistics Sweden for Nov 1 2015. 
9 This refers to the distance “as the crow flies”, and not the actual travelling distance. 
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2001–10. This implies that aggregating over a large municipality comes at the risk of losing 

valuable variation. 

The sole previous study on private upper secondary schools studies whether grading standards 

for standardized mandatory tests differs between schools. The analysis makes use of information 

on a subset of tests that were first graded by the students’ teachers (as is the usual procedure for 

these tests) and were then re-graded by the National School Inspectorate. The re-grading showed 

that the students’ teachers were in general more generous in grading than the School 

Inspectorate. In addition, this pattern was stronger in private schools than in the public schools, 

and this holds even after conditioning on a large set of student background characteristics, as is 

reported in Tyrefors Hinnerich and Vlachos (2016). In addition, Tyrefors Hinnerich and Vlachos 

find that, conditional on student background characteristics, students in private school score 

lower on the re-graded tests than students in public schools. If the student background 

characteristics that are included in the analysis sufficiently control for all relevant student 

differences, and if the re-graded tests give an accurate measure of student learning, then the 

results suggest that private schooling is on average harmful to learning, but that this may not be 

reflected in the student results that are available for the full population, namely teacher-graded 

test results and final grades. It is however difficult to know whether or not these two “ifs” are 

fulfilled, and a more careful way of interpreting the results are as indications of more generous 

grading standards in private than in public schools.  

The results of our study suggest that the increase in private Vocational schools had a positive 

effect on the likelihood of graduating on time, and on final grades from upper secondary schools. 

However, it also seems to have resulted in a higher likelihood of being inactive, defined as neither 

in university nor working, at age 21 and 22. How can these results be explained? One possibility 

is that the seemingly improved educational outcomes in upper secondary school are rather a 

result of more generous, or lax, grading standards in Vocational private schools, and that in the 

long run, by age 21–22, students are instead harmed by this. This explanation goes hand in hand 

with the results of Hinnerich Tyrefors and Vlachos (2016) that were referred above. Another 

possibility is that our measure of inactivity fails to measure some categories of training or 

education that are more relevant for students of Vocational private schools, and that is it hence 

not a good measure for this group. For the Academic private schools, finally, there is some 

evidence that the expansion led to lower final upper secondary grades, when we study the 

reduced form effects on all students – in private and public schools. This could be due to an 

increased likelihood to attend the (academically more challenging) academic tracks when 

academic private schools open up in the area. 

 

Background: the Swedish private school reform  

The Swedish private school reforms can be traced back to the parliamentary election in the fall of 

1991 which resulted in a right-wing four-party coalition government, following 9 years of left-

wing government.10 The new government aimed to introduce more choice and competition in the 

public sector, and introduced reforms that significantly facilitated for private providers in 

                                                           
10 The victory was tight: the right-wing coalition received 48.7% of the parliamentary seats, the two opposition left-wing parties 
together received 44.1% of the seats, and a right-wing populist party, New Democracy, which has since then vanished, received 
7.2% of the seats. 
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education. In 1992 a voucher system, granting private providers funding at basically the same 

level as the municipality schools, was introduced for the compulsory level schools (serving age 7–

15 students). The reform was extended to the upper secondary schools (serving age 16–18 

students) following a government bill put forth in the spring of 1993. In short, the reforms 

granted private providers close to free entry, and full public funding. There was no cap on the 

total number of private schools, and both for-profit and not-for profit providers were allowed. 

Although the regulation regarding private voucher school providers has become stricter over 

time, which has partially reflected an aim to make it more similar to the regulation for the public 

sector schools (for example regarding educational qualifications of the staff), the basic features of 

the reforms remain in place.  

The private school reform has given rise to a marked increase in the number of privately 

operated schools. Figure 1 shows how the number of private upper secondary schools, and the 

number of students in such schools have in increased over time. It also shows the corresponding 

developments for the public schools. As can be seen in the figures, the number of private upper 

secondary schools increased dramatically between 2001 and 2010, while the number of public 

schools remained fairly constant. The number of private school students also increased, but not 

as dramatically. This pattern reflects that the private schools are in general much smaller than the 

public schools, which can be seen in the two figures furthest below. 

 

Figure 1: Development of number of private and public schools, and number of students in public and private 

schools, over 2001–10. 
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As was mentioned in the introduction upper secondary education is divided into around 20 

separate educational tracks. Six of these prepare students for further academic studies, whereas 

12 are vocational tracks. There is also a group of 1–2 year long preparatory tracks. These are for 

students who lack sufficient final grades from lower secondary education to qualify directly for a 

regular educational track, and the aim is to qualify students for the regular educational tracks. 

Figure 2 shows the number of students in the first grade of upper secondary education, for 

different types of educational tracks over the same period, for private and public schools 

respectively. The educational tracks are grouped into five categories: Academic Natural Science 

(abbreviated AcSc in Figures), Academic Social Science or Arts (AcSocEst), Vocational Nursing 

and Health Care (VocCare), Vocational Industry, Craft and Technical (VocTech), Vocational 

Trade and Administration (VocTrade), and Preparatory tracks (Prep). 

Figure 2: Number of students in the first year of upper secondary education, for types of educational tracks and 

private and public schools, respectively. 

 

 

As can be seen in the left-hand panel of Figure 2, the number of students in private schools 

increased in particular in the Academic Social Science and Arts tracks (AcSocEst), and in the 

Vocational Industry, Craft and Technical tracks (VocTech). Very few students attended 

Preparatory tracks in private schools (which is not surprising given that private schools were not 

allowed to offer these tracks until 2006). The number of students in public schools follow a 

different pattern: it is initially quite stable for most tracks, and then decreases a bit after year 

2006. The exceptions are the Vocational Industry, Craft and Technical tracks (VocTech), and the 

Preparatory tracks (Prep) which increase a bit over the period.  

 

Data  

Our sample of data is made up of all students that entered upper secondary education, in years 

2001-2010. Most students do this at age 16, but there are some students who are older or younger 

in the data. Grade retention is not a standard practice in the Swedish education system, and 

students who start upper secondary education at older ages are to a large share made up by recent 

immigrants. We limit the data set to students who are between age 15 and 17 the year they start 
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grade 10. This represents approximately 99.5% of all students starting upper secondary school in 

the data period, 2001–2010.11 

In Sweden, upper secondary education is 3 year-long and is organized into various vocational or 

academic educational tracks. However, students may take a preparatory track before they enter 

into an ordinary educational track. This preparatory track is often one year, but may be longer, 

and takes place at a regular upper secondary school. In the data analysis, we exclude students who 

do not qualify for a regular educational track (based on their grades from lower secondary 

education), which means that we exclude basically all students who are targeted by the 

Preparatory tracks.12 

Upper secondary school is voluntary, but the vast majority of students continue on to upper 

secondary school after finishing lower secondary school. In our data, approximately 99% of 

students who finish grade 913 in the spring of years 2001–2010 started upper secondary education 

in the fall of the same year. 

The data material that was used for the analysis was made by combining several registers at 

Statistics Sweden, for all students born in 1985–1993, and all upper secondary level schools. The 

registers cover four categories of information: 1) personal information about students and their 

parents, 2) school and labour market information for the students, 3) school level information, 

and 4) geographical information for both schools and individuals.  

Personal information 

For all students and parents we have information on gender, year of birth, highest level of 

completed education and country of birth (Sweden, or if outside Sweden at the continent 

aggregate level). Apart from that we observe links between parents (both biological and adoptive) 

and children, and we can also link siblings. For all parents we additionally use information on 

employment status and household disposable income.  

Student educational trajectory and results  

For all students, we have information on their schooling attendance and outcome. We observe 

school of attendance as students finish lower secondary education (at the end of grade 9), and we 

observe their final grade in grade 9. Furthermore, we observe which school and educational track 

they attended throughout upper secondary school and the final grade in grade 12. 

Tertiary education and labour market information  

For the years 2001-2014 we observe registrations to university courses. Furthermore, for all 

individuals we observe the annual income incomes (based on the income registers of Statistics 

Sweden, which are in turn based on info form the tax authority, and other government agencies).  

School level information 

                                                           
11 Some students are observed in the data as starting grade 10 more than one year. For these students, we use the 
information corresponding to the first instance of starting grade 10. 
12 Some students with basic qualification may still choose to attend a Preparatory track in order to gain qualification for some 
special track. 
13 There are a few students who are observed in the final grade register in grade 9 more than one year. Such cases are, 
according to Statistics Sweden, likely to represent students who retake grade 9, due to incomplete grades. For these 
cases, we use the last (in time) observation). 
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For all lower and upper secondary schools, we observe whether schools are privately or publicly 

operated. 

Geographical information 

Lastly, for all schools and individuals we observe geographical information, meaning that we have 

midpoint coordinates for 250m2-boxes for all schools and residential locations except those in 

very rural areas. We use this information to measure distances between students and schools, 

which are needed for the construction of the treatment variable. We also have access to the 

geographical midpoints of slightly larger 1km2-boxes. These will be used for fixed effects in the 

regression specifications. 

 

Method 

This section describes the method of analysis of the paper. In order for the results of the analysis 

to be interpreted as causal effects, the method needs to deal with the fact that private school 

location is unlikely to be random. In fact, recent evidence suggests that Swedish private school 

locations tend to be correlated with local characteristics.14 This means that correlations between 

student outcomes and private school presence in the local school market could be a result either 

of the private school, or of some other factor that is correlated with both student outcomes and 

private school location. 

Our approach deals with this by making use of the variation in access to private schools that 

resulted from the dramatic increase in private schools in the first 10 years of the 2000s (which 

was documented in Figure 1), while controlling for geographical fixed effects at a very detailed 

level, and year fixed effects. That is, we will compare students who are “treated” with increased 

private school presence due to private school openings nearby, with older cohorts of students in 

the same neighborhood who had lower access to private upper secondary schools. We use very 

small neighborhood units of 1km2 geographical squares. This specification ensures that any 

location specific factors that are correlated with private school openings are not a part of the 

identifying variation, to the extent that they remain fixed over time. Thus, the crucial risk for our 

identification strategy is that there are different trends in neighborhood characteristics, and that 

these in turn are associated with increased private school presence and with student outcomes. In 

order to minimize this risk, we do the following: First, we add a large set of student and local 

characteristics to the regressions (these will be further described following equations 1 and 2 

below). Second, we include county-specific linear trends, in order to account for linear changes 

over the period that are specific to the 21 counties of Sweden. These trends may capture aspects 

such as changes in labor market conditions that occur within these larger regions. Third, we only 

include students residing in areas that will at some point during the 10-year sample period have a 

private school nearby. In other words, we only include observations from locations that are “ever 

treated” during the sample period.15  Finally, we will perform tests of the assumption that school 

location can be viewed as exogenous in our regression specification. 

                                                           
14 Angelov and Edmark (2016) find that lower secondary schools are less likely to open up in municipalities that are 
governed by a left-wing majority, and more likely to open up in neighbourhoods where a larger share of the 
population is either born abroad or has higher education. 
15 The maximum level of treatment intensity may however differ between locations, since we use continuous measures of private 
school presence. 
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To the extent that we successfully manage to control for all factors that may influence both 

student outcomes and private school openings, our results can be interpreted as the effects of 

private school presence on student outcomes. As was noted in the introduction, there are several  

potential mechanisms for such effects: they may stem from increased private school attendance, 

increased school competition, changes in student composition among schools (peer effects) or, as 

we are studying upper secondary education, changes in the number of slots that are available for 

different types of tracks in the local area. In the results section, we will first present 2SLS-results, 

when we use local private school presence as instruments for attending a private school. That is, 

these are the causal estimates of private school attendance on student outcomes if all the effect of 

private school presence is channeled through attendance. We then also show the reduced form 

estimates, where the effect of private school presence is estimated directly on student outcomes. 

If not only private school attendance, but also other types of effects such as competition and 

sorting effects are important, then these are the preferred estimates.  

Our measure of local private school presence is defined as the share of upper secondary schools 

within 20 km from a student’s residence that are private. The choice of 20 km as a cutoff is 

somewhat arbitrary, but can be motivated on the grounds that most students attend a school 

within this distance. Distances are calculated as the Euclidean distance16, and distances are 

measured the year that the student starts upper secondary school.17  

In order to account for the fact that schools often do not offer all educational tracks, we define 

two private school share measures: one for schools with Academic tracks, and one for schools 

with Vocational tracks (note that a school that offers both types of tracks is represented in both 

these categories). We hence treat all Academic tracks as one category, and all Vocational tracks as 

one category. That is, we do not use the more detailed grouping of educational tracks that was 

shown in Figure 2. This is mainly done in order to keep the results more tractable, and to increase 

the power of identification for the separate treatment variables. Since the Preparatory tracks are 

hardly ever offered by the private schools, we exclude these types of tracks in the private school 

share measures. It shall be noted that we also exclude all students who are targeted by the 

Preparatory tracks, i.e. all students who do not qualify for the regular educational tracks based on 

their final grades from lower secondary school. Our regression sample hence only includes 

students who qualify for (at least some of the) regular tracks without first taking a Preparatory 

track.18  

The regression specification is shown in Equations (1) and (2), where Equation (1) shows the 

reduced form specification, and equation (2) the 2SLS-regression. 

yigmtc = a + b*Tgt + Xigt’d + Zmt’d + YRt’f + GEOg’g + Trc’c + eigmtc (1) 

yigmtc = a + b*�̂�gt + Xigt’d + Zmt’d + YRt’f + GEOg’g + Trc’c + eigmtc (2) 

…where yigmtc denotes the outcome variables for student i in year t, municipality m, county c, and 

geographical 1km2 square g. Tgt, in equation (1), is a matrix of the two treatment variables, for the 
                                                           
16 Measures that more closely mirror the actual travelling distance would be feasible, but are not available. 
17 For example, for a student that finishes 9th grade in the spring of 2002, and thus starts grade 10 in the fall of the 
same year, the distance based treatment variable is based on student and school locations in year 2002. Geographical 
locations are furthermore measured at the end of the year, such that a school opening up in the fall of 2002 is 
included in the data. 
18 The qualification requirements vary between tracks. The students need not qualify for all the regular educational tracks to be 
included in the regression sample, but we include all who qualify for at least some of the regular tracks. 
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Academic and Vocational tracks respectively, which measure the share of upper secondary 

schools within 20 km from the student’s home that are private. �̂�gt, in equation (2), denotes a 

matrix of two dummy variables for attending a private school and a Vocational or Academic 

track, respectively. Attendance is measured in the fall of the first year of upper secondary 

education. 

As  outcome variables, we use three alternative measures: i) a dummy for whether the student 

graduates from upper secondary education within time (upper secondary educational tracks are 

three years, so this measure captures all who graduate within three years), ii) final grade point 

average from upper secondary education (students who dropout and hence do not receive any 

final grades, who receive only incomplete grades, i.e. are not graded in all subjects due to absence, 

are excluded from this regression), and iii) a dummy for whether the student was neither in 

university education nor working measured at the age 21 and 22.19  

Xigt is a matrix of student covariates, and includes the following variables: household disposable 

income in level and squared; mother’s and father’s education levels, respectively, measured as 

dummies for having any post-secondary education or not, and dummies for having university 

education or not; a set of dummies for mother’s and father’s country of birth at an aggregated 

regional level; and dummies for mother’s and father’s employment. All these variables are 

measured the year the student starts upper secondary education. Furthermore, the covariate 

matrix includes dummies for the students’ country of birth at an aggregated regional level; for 

student gender; for whether student finished 9th grade in a private school. Dummy variables for 

the age of the student as the student starts upper secondary education are also included. Finally, 

students’ previous educational attainment is added, in the form of the students’ final GPA from 

lower secondary education. This variable is added in level and square.  

Zmt denotes a matrix of the following municipality level covariates: the share of students 

attending a private school in grade 9, and the municipality’s education cost per student for the 

municipality-operated (public) grade 1-9 schools. The reason for including educational spending 

for the lower levels of education instead of for upper secondary education, is that no cost info is 

available for grade 10-12-schools. We this use the lower level spending as a proxy for how the 

municipality values education, which may indicate how much a private provider may expect to 

receive in student vouchers.  

Finally YRt denotes a set of year dummies, GEOg denotes dummy variables for the 1km2 

geographical square the covers the student’s home address, and Trc denotes a matrix of linear-

county-specific trends. 

All the estimations described above are carried out using linear estimation, and standard errors 

are clustered at the level of the geographical 1 km2-square. 

 

Regression results 

 This section describes the results of the regression estimations. 

Before we show the results, we present some specification tests. 

                                                           
19 Information on whether the student was working or not is based on incomes from employment and 
entrepreneurial activity, and does not include social income such as employment benefits, sickness benefits etcetera. 
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Specification test 1: Are private school openings relevant? 

In order to test if the definition of our treatment variable makes sense, we first estimate the effect 

of private school openings on private school attendance, when we use the treatment dummy 

variable for having a private school as nearest school. This amounts to the following regression 

specification:  

Pj
igmtc = a + b*Tgt + Xigt’d + Zmt’d + YRt’f + GEOg’g + Trc’c + eigmtc (3) 

... where Pj
gt is a dummy variable for attending a private upper secondary school and an 

educational track of type j, where j is either Academic or Vocational, and where attendance is 

measured in the fall of the first year of upper secondary school. The notation is otherwise similar 

to equation (1). It can be notes that this specification corresponds to the first stage regression for 

the 2SLS specification of equation (2). 

The results, which are presented in Table 1 in the Appendix, suggest that increasing the share of 

all Academic schools that are private from zero to a 100 percent results in a 10 percentage point 

increase in the likelihood that a student attends an Academic track in a private school. Given that 

the private schools are in general a lot smaller than the public counterparts (see Figure 1), and 

given that not all students are interested in attending an Academic track, this seems like a 

reasonable effect. The estimated effect on attending a private Vocational school, for a similar 

increase in the share of private schools offering Vocational tracks, is 8 percentage points. This 

measure is also estimated to have a small negative effect on the likelihood of attending an 

Academic track in a private school. This reasonable given that there may be crowding out effects 

between the type of tracks. All of these mentioned variables are statistically significant at the one 

percent level. The reported F-statistics also suggest that the variables are strong predictors of 

private school attendance for both Academic and Vocational track students. 

 

Specification test 2: Are the groups of treated and untreated students balanced? 

We run a set of regressions to test whether treated and non-treated students are balanced with 

respect to student and parental background characteristics that we observe in the data material 

and that are likely to be predetermined. The crucial test of our method of analysis, is whether the 

groups are balanced conditional on the two municipality level covariates, Zmt, year fixed effects, 

YRt, fixed effects for geographical 1km2-boxes for student residence, GEOg, and county specific 

linear trends, Trc, since this is the variation that will be used in the regression analysis. The 

resulting regression equation is the following: 

yigmtc = a + b*Tit + Zmt’d + YRt’f + GEOg’g + Trc’c + eigmtc (4) 

The regression will be run for either of the following student predetermined characteristics 

(measured at age when student is observed as starting upper secondary school), yigmtc: household 

disposable income, dummy for mother or father being unemployed, dummy for mother or father 

having post-secondary education, dummy for mother or father born in Sweden, and dummy for 

student being male, dummy for student being Swedish born. 

The results of these regressions are given in Table 2 in the appendix. Out of the 12 coefficients in 

Table 2, one is statistically different from zero. We that this could reasonably be due to chance. 
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However, it is worth emphasizing that student-level covariates for all these types of measures are 

included in the regression analysis. 

 

Regression estimates for the effect of private school openings on student outcomes 

This section presentes the main results of the analysis, and these are found in Table 3 in the 

Appendix. Let us start by interepreting the 2SLS-estimates. They suggest that attending a 

Vocational track private school has a positive effect on graduating on time and on the final 

grades from upper secondary school. More precisely, attending a Vocational private school is 

estimated to increase the likelihood of graduating on time with as much as 15 percentage points, 

and student GPA with 1.6 points at a 0-20-scale. These are both to be considered as large effects. 

However, attending a private Vocational school is also estimated to increase the likelihood that 

the student is inactive, defined as being neither in university nor working at age 21 and 22 with 11 

percentage points. Are these results reconcilable? One possibility is that the positive effect on 

graduating on time and final GPA is not a result of better educational progress, but rather of 

more generous, or lax, grading standards and graduation requirements in private Vocational 

schools. In fact,  was mentioned in the introduction, recent evidence in Tyrefors Hinnerich and 

Vlachos (2016) suggests that that standardized student tests are more generously graded in 

private schools. Another possibility is that the Vocational private school students are at age 21 

and 22 more involved in training programs that our measure of inactivity fails to capture. We 

intend to add more outcome measures relating to students employment in order to better capture 

such effects. 

For the  measures for the share of private school share in Academic educational tracks, no 

statistically significant effects are estimated in the 2SLS-regressions. This suggests that it may be 

important to separate between Vocational and Academic tracks, as the effects may differ between 

the tracks. 

However, the 2SLS-estimates hinge on the assumption that the effect of an increased private 

school share of student outcomes is transmitted solely through attending a private school. As was 

pointed out previously in this paper, this may not be the case, but also public school students 

may be affected though e.g. school competition, student sorting or through the changed 

distribution of slots available in different tracks in the vicinity. Table 3 therefore also shows the 

direct, “reduced form”, effects of the private school share-variables on student outcomes. The 

results indicates that increasing the Vocational private school share from zero to 100% has a 

positive effect on student GPA of 0.1 units, on a 0–20 scale, but that increasing the Academic 

Private school share with the same amount has a negative effect of 0.09. Again, this suggests that 

it is reasonalbe to use estimate the effects separately for Vocational and Academic private 

schools: the negative effect of more Academic private schools could run through more students 

in the area attending Academic tracks, as the overall supply of Academic tracks increases  (and 

vice versa for the Vocational private schools). Among the other reduced form estimates, a 

statistically significant and positive effect is estimated of the Vocational Private school share on 

the likelihood to be neither in university nor working at age 21 and 22. The remaining estimates 

are not statistically significantly different from zero. 
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Conclusions  

To be written. 
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Appendix 

Table 1 shows the results of regression equation (3). The table notation is as follows: 

 dPAc=1 if attending a private school and Academic track, measured in the fall of the first year of upper 
secondary school (0 otherwise) 

 dPVoc=1 if attending a private school and Vocational track, measured in the fall of the first year of upper 
secondary school (0 otherwise) 

 shPAc = for Academic track schools: the share of private schools out of all schools within 20km. Runs 
from 0-1. 

 shPVoc = for Vocational track schools: the share of private schools out of all schools within 20km. Runs 
from 0-1. 

 
Table 1: Are private school openings relevant? Effect of private school share within 20 km from a student’s home 
– for Academic and Vocational tracks respectively – on the likelihood of attending a private school and an 
Academic track (column 1) or attending a private school and a Vocational track (column 2)  
  (1) (2) 

VARIABLES dPAc dPVoc 

      

shPAc 0.1013*** -0.0141*** 

 
(0.0053) (0.0048) 

shPVoc -0.0088 0.0800*** 

 
(0.0057) (0.0048) 

   Observations 674,937 674,937 

R-squared 0.0297 0.0316 

county-spec lintr YES YES 

Number of geo1000 8,750 8,750 

FE geo and year geo and year 

Studcovars YES YES 

Muncovars YES YES 

Missing covars replaced# YES YES 

F-stat 200.9 146.5 

SW F-stat 386 285.2 

Angrist-Pischke F-stat 394.9 287.2 

Standard errors in parentheses are clustered at the level of geographical 1km2-squares 
*** p<0.01, ** p<0.05, * p<0.1 
#Missing covariates are replaced with a constant value, and dummy 
variables for whether covariates are missing are included. 
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Table 2 shows the results of regression equation (4). All the below variables are measured the year the 

student starts upper secondary education. The table notation is as follows: 

 shPAc = for Academic track schools: the share of private schools out of all schools within 20km. Runs 
from 0-1. 

 shPVoc = for Vocational track schools: the share of private schools out of all schools within 20km. Runs 
from 0-1. 

 Household inc = household disposable income, in 200X years value. 

 Parent unempl = 1 if at least one of the student’s parents are unemployed, (=0 otherwise) 

 Parent postsec education = 1 if at least one of the student’s parents has any completed post-upper 
secondary education, (=0 otherwise) 

 Parent Sw = 1 if at least one of the student’s parents was born in Sweden 

 Student Male = 1 if student is male (=0 if female) 

 Student Sw = 1 if student is Swedish-born. 

 

 
Table 2: Are the groups of treated and untreated students balanced? This table shows results from regressions with 
predetermined student characteristics on the treatment, conditional on all fixed effects and municipality covariates, 
and county-specific linear trend. 
  (1) (2) (3) (4) (5) (6) 

VARIABLES Household inc 
Parent 
unempl 

Parent 
postsec educ Parent Sw Student male Student Sw 

  
      shPAc 4,215.1954 0.0008 -0.0081 -0.0051 -0.0054 -0.0028 

 
(3,655.2976) (0.0029) (0.0084) (0.0050) (0.0086) (0.0049) 

shPVoc 2,600.6245 -0.0031 -0.0122 -0.0116** -0.0039 -0.0010 

 
(3,740.9387) (0.0028) (0.0085) (0.0051) (0.0087) (0.0048) 

       Observations 674,932 654,261 645,544 676,119 688,285 688,227 

R-squared 0.0393 0.0002 0.0014 0.0007 0.0001 0.0033 

Number of geo1000 8,746 8,736 8,731 8,761 8,766 8,766 

geo-fe YES YES YES YES YES YES 

lintrend*countyfe YES YES YES YES YES YES 

muncovars YES YES YES YES YES YES 

Standard errors in parentheses are clustered at the level of geographical 1km2-squares 
  *** p<0.01, ** p<0.05, * p<0.1 
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Table 3 shows the 2SLS (in uneven numbered columns) and reduced form (in even numbered columns) 

estimates. The variable notation is the following: 

 Grad3 = 1 if the student graduates from upper secondary school on time, that is within three years from 

starting (=0 otherwise). 

 GPA12 = Final grade point average from upper secondary education. Maximum value is 20. 

 Inac2122 = 1 if the student had no earnings and was not in university at age 21 and 22 (=0 otherwise). 

 dPAc=1 if attending a private school and Academic track, measured in the fall of the first year of upper 
secondary school (0 otherwise) 

 dPVoc=1 if attending a private school and Vocational track, measured in the fall of the first year of upper 
secondary school (0 otherwise) 

 shPAc = for Academic track schools: the share of private schools out of all schools within 20km. Runs 
from 0-1. 

 shPVoc = for Vocational track schools: the share of private schools out of all schools within 20km. Runs 
from 0-1. 

 

 

Table 3: Regression estimates for the effect of private school openings on student outcomes: 2SLS and reduced form 
estimates. 

 
2SLS 

Reduced 
form 2SLS 

Reduced 
form 2SLS 

Reduced 
form 

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

VARIABLES Grad3 Grad3 GPA12 GPA12 inac2122 inac2122 

              

dPAc -0.0915 
 

-0.6132 
 

-0.0326 
 

 
(0.0680) 

 
(0.4541) 

 
(0.0448) 

 dPVoc 0.1598* 
 

1.5599*** 
 

0.1176** 
 

 
(0.0877) 

 
(0.5526) 

 
(0.0519) 

 shPAc 
 

-0.0084 
 

-0.0877** 
 

-0.0024 

  
(0.0070) 

 
(0.0415) 

 
(0.0042) 

shPVoc 
 

0.0103 
 

0.1118*** 
 

0.0088** 

  
(0.0070) 

 
(0.0401) 

 
(0.0044) 

       Observations 674,460 687,805 556,604 568,159 462,191 471,238 

R-squared 0.1338 0.1463 0.5308 0.5562 0.0008 0.0238 

county-spec lintr YES YES YES YES YES YES 

Number of geo1000 8,273 8,286 8,119 8,136 7,888 7,908 

FE 
geo and 

year 
geo and 

year 
geo and 

year geo and year 
geo and 

year 
geo and 

year 

Studcovars YES YES YES YES YES YES 

Muncovars YES YES YES YES YES YES 
#Missing covars repl YES YES YES YES YES YES 

Standard errors in parentheses are clustered at the level of geographical 1km2-squares 
*** p<0.01, ** p<0.05, * p<0.1 
#Missing covariates are replaced with a constant value, and dummy variables for whether covariates are 
missing are included. 

 


