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Abstract

This paper evaluates average educational performance effects of an expanding
independent- school sector at the compulsory level by assessing a radical voucher
reform that was implemented in Sweden in 1992. Starting from a situation where all
public schools were essentially local monopolists, the degree of independent schools
has developed very differently across municipalities over time as a result of this reform.
We regress the change in educational performance outcomes on the increase in the share
of independent-school students between Swedish municipalities. We find that an
increase in the share of independent-school students improves average performance at
the end of compulsory school as well as long-run educational outcomes. We show that
these effects are very robust with respect to a number of potential issues, such as grade
inflation and pre-reform trends. However, for most outcomes, we do not detect positive
and statistically significant effects until approximately a decade after the reform. This is
notable, but not surprising given that it took time for independent schools to become
more than a marginal phenomenon in Sweden. We do not find positive effects on school
expenditures. Hence, the educational performance effects are interpretable as positive
effects on school productivity. We further find that the average effects primarily are due
to external effects (e.g., school competition), and not that independent-school students
gain significantly more than public-school students.

Keywords: school choice; independent schools; educational performance; external
effects
JEL-codes: 12, H4
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1 Introduction

The theoretical arguments for why vouchers and school choice are expected to have
positive effects on overall educational performance are well known. The main argument
is that schools’ incentive to improve is enhanced when they must compete for students.
Because the money follows the student, the schools are expected to raise their quality in
order to attract students. By allowing for alternatives to the local public-school
monopoly one may also expect a better matching of students to schools and a greater
influx of new ideas on how to improve teaching. However, despite the theoretical
arguments that school choice should have a positive impact, the empirical evidence is
mixed.

One of the most interesting evaluation settings comes from the experience in
Sweden, which implemented a radical nation-wide voucher reform in the early 1990s.
The design of this reform essentially mimics the original idea proposed by Milton
Friedman in his classic article “The role of government in education” from 1955: it
introduced vouchers and free choice between public and independently run schools,
similar economic terms for both types of schools, and fairly few regulations restricting
new schools from entering the market. Before this reform, the public schools were local
monopolists and the few private schools that existed were not funded through vouchers
and therefore did not compete for students with public schools. Due to this reform, a
completely new sector of publicly funded but independently run schools was created, so
called “independent schools.”* Importantly, the full financing of the independent
schools comes from the local government in the form of a voucher for each student they
attract. Hence, we expect a stronger economic pressure on the local public schools the
more students that chooses to opt out and attend independent schools.

Although the reform concerned the entire country, the establishment of independent
schools has differed widely across municipalities; indeed a sizeable fraction of the
municipalities still have no independent schools. Our basic evaluation strategy is to
relate this differential growth in the share of independent-school students to changes in
average educational outcomes across municipalities. We use high-quality administrative

data for the whole Swedish population of students born 1972-1993 who finished

1 We have decided to label these schools “independent schools” (in Swedish: “fristdende skolor”) since they are
privately owned and operated, but publicly funded. Earlier papers by us and others sometimes instead call them
“private schools”, which we believe is a less apt term since it is associated with funding by student fees.
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compulsory school in Sweden between 1988 and 2009. We look at grades and test score
outcomes at the end of compulsory school.? We are also able to follow the students as
they grow older and, hence, look at the effects on long-run outcomes such as high-
school grades, university attendance and years of schooling.

We find that an increase in the share of independent-school students has caused an
increase in average educational performance. This increase is evident for both short-
and long-run measures and the estimates remain very similar if we control for changes
in a number of demographic, family background and municipality-level characteristics.
We also find that these positive effects are not driven by differential pre-reform trends
in educational outcomes and that they are very robust to a number of other issues that
might bias the estimates (such as grade inflation and the increased choice opportunities
between public schools). Interestingly, it appears that the positive effects are primarily
due to external effects (e.g., spill-over or competition effects) and not that independent-
school students gain significantly more than public school students. We are also able to
show that a higher share of independent-school students in the municipality has not
generated increased school expenditures. Hence, our positive educational performance
effects are interpretable as positive effects on school productivity. However, for most
measures, we do not detect positive and statistically significant educational performance
effects until approximately a decade after the reform. This time lapse is notable, but not
surprising since it has taken time for independent schools to become more than a
marginal phenomenon in Sweden.

The paper is organized as follows. The next section provides a brief survey of the
previous literature as well as a discussion of our contributions in relation to existing
studies. Section 3 describes the Swedish school system, the voucher reform and the
evolution of independent schools. Section 4 describes the data set and the variables used
in the estimations. Section 5 discusses the estimation strategy and reports the main
results for educational performance. Section 6 reports the results from a number of
sensitivity analyses as well as from the investigation of underlying mechanisms. Section

7 concludes the paper.

2 In Sweden, compulsory school means grade levels 1-9, which consists of stage 1 (grade levels 1-3), stage 2 (4-6)
and stage 3 (7-9). Stage 1-2 is sometimes labeled as primary school and stage 3 sometimes as lower secondary
school.
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2 Previous studies and the value added of the present study
There is an extensive literature that studies whether private (or other independent type)
schools are better than public schools, and a number of papers have turned to quasi-
experiments (e.g., voucher lotteries) in order to estimate the effects of attending these
schools.® However, students’ choices are likely to have external effects. School choice
might improve the quality of education for both private and public school students and
lead to improved overall educational outcomes even if the students in private schools
benefit no more than the students in public schools. Moreover, a reallocation of students
among schools can generate peer-effects that can have both positive and negative
effects. Only the private-school attendance effect can be estimated using small-scale
voucher lotteries. To estimate the overall effect, researchers typically instead need to
utilize large-scale school-choice reforms or peculiar institutional features of schooling
systems to find credible exogenous variation in the degree of choice and competition
across regions.

There is one strand of literature that evaluates choice between public schools or
school districts and another that focuses on choice between different types of schools.
We focus here on the latter literature.® Hsieh and Urquiola (2006) estimate private
school-choice effects from a large-scale reform that dramatically increased school
choice in Chile during the 1980s. They found no impact on overall educational
performance. Clark (2009) evaluates a U.K. reform where high schools were allowed to
become autonomous (but still publicly funded) schools, the so called Grant-Maintained
(GM) schools. Whether a local public school became a GM school depended on
whether a majority of parents voted for the change. This rule in combination with vote
shares is used in a Regression-Discontinuity estimation framework to evaluate the
effects of GM schools. Clark finds large positive effects for these schools, but little
spillover effects on the neighborhood schools. Card, Dooley and Payne (2010) evaluate
whether competition between the publicly funded secular and Catholic primary schools
(where the former is open to all students and the latter only to students with Catholic

% Some recent examples of such work are: Angrist et al. (2006); Hoxby and Murarka (2009); and Abdulkadiroglu et
al., (2011). For overviews of the literature, see Gill et al. (2007) and Bettinger (2011).

* Findings from some selected studies which have estimated achievement effects of choice and competition among
public schools are: Positive effects are found for the U.S. (Hoxby, 2000) and for Israel (Lavy, 2008), whereas
Gibbons, Machin and Silva (2008) find no effect for the U.K. de Haan, Leuven and Oosterbeek (2011) investigate
competition effects in the Netherlands, where a universal voucher system exists. They find that fewer schools in an
area lead to higher pupil achievement, which they argue is because the effect of school size offsets competition
effects.
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backgrounds) lead to more efficient schools. The argument is that the more Catholic
families there are in an area, the more competitive pressure is put on the secular schools.
The authors find small positive effects from increased competition on test score gains.
There are also several studies of the effects of private school competition on the test
scores of public school students in the U.S. Hoxby (2003) and Chakrabarti (2008) study
the degree of vouchers offered to low-income students in the Milwaukee public schools
and compare, in a difference-in-differences setting, their test scores with those in similar
Wisconsin schools. They find positive effects on public school test scores. Figlio and
Hart (2010) study the effects of private school competition on the test scores of public
school students in Florida. Utilizing a scholarship program offered to low-income
students to attend private schools and variation across regions in access to private
schools, they find that greater degrees of competition are associated with greater
improvements in students’ test scores following the introduction of the program. Since
the estimates in these U.S. studies are for low-income students, their generalizability to
other groups is likely limited.’

Our empirical approach, to relate the differential growth in the share of independent-
school students to changes in average educational outcomes across municipalities, is
similar to the approach used in Hsieh and Urquiola (2006) who utilize Chile’s voucher
reform and find no effect on educational outcomes. However, an advantage with our
study is that we do have access to outcome variables for several school cohorts leaving
compulsory school before the reform was implemented. We are therefore able to test for
the existence of differential pre-reform trends in outcome variables across
municipalities. If there was a higher demand for private voucher school slots in regions
where the quality of public schools was deteriorating, the “no-effect” estimates in Hsieh
and Urquiola (2006) would be expected to be downward biased. Although they
acknowledge and discuss this extensively, they are not able to directly test for this
because they lack outcome variables for the school cohorts finishing primary school
prior to the reform.

There are a few previous studies that have looked at the effects of Sweden’s
independent schools on grades and test scores at the end of compulsory school (Ahlin,
2003, Bjorklund et al., 2005, and Sandstréom and Bergstrom, 2005). The findings range

® See Gill (2007) for a discussion of this literature.
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from statistically zero to very large effects. The first Swedish study was Sandstrém and
Bergstrém (2005), which used individual-level data from 30 municipalities and studied
the effects of the share of independent-school students on average grades and math test
scores for public school students in 1998. Estimating OLS and 1V models they find very
large positive effects on math test scores. They also perform an analysis using
aggregated data and examine the effects of the private school share on average grades
for the years 1992 and 1994-1997. Using OLS they find significant positive effects, but
for a specification with municipality fixed effects they find insignificant effects. Ahlin
(2003) uses individual level data from 34 municipalities in 1998. Estimating value-
added models she finds positive and significant effects of the share of independent-
school students for tests scores in math but insignificant estimates for test scores in
English and Swedish. Bjorklund et al. (2005) use data on test scores for individuals
from 30 municipalities and on grades for the total population of pupils for the years
1998-2001. They estimate municipality FE models and find positive effects from the
share of independent-school students for English and Swedish, and mixed results for
math.

However, we believe that we can significantly extend and improve on the analysis in
previous papers in several important ways. First, we look at new and better outcomes.
Whereas previous papers have only looked at effects on grades and test scores at the end
of compulsory school, we are able to track the individuals over time and, hence, also
study medium and long-term effects (high school, university and years of schooling). In
fact, studying effects on long-run outcomes is an advantage compared to almost all
existing studies of overall effects of choice and competition.® We also use improved
measures of achievement (covering almost 100% of the students) and of the share of
independent schooling (built on the actual cohorts graduating from compulsory school).
Second, we study a much longer time period, including 17 post-reform school cohorts
as well as 5 pre-reform school cohorts. We use a large administrative data set of the
whole Swedish population of individuals born 1972-1993 who finished compulsory
school in Sweden between 1988 and 2009. Previous papers have only looked at earlier
and fewer post-reform years. Because we aim to capture general equilibrium effects of

independent schooling, we need to allow enough time before evaluation. It takes time

® Hsieh and Urquiola (2006) look at effects on years of schooling, but for 10-15 year old children. They do not argue
that this measure reflects long-term effects, but factors like age at entry, repetition, and dropout patterns.
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for independent schools to be established, for public schools to respond and become
more efficient and for students to be exposed to several years of education in
competitive schools (independent or public). The data also allow us to investigate
whether there are systematic differences in the trends in educational outcomes between
municipalities prior to the implementation of the reform, an important issue which is not

examined in the previous Swedish studies.

3 Private schools, the voucher reform and the evolution of
independent schools in Sweden

Before 1992, pupils were assigned to, and required to attend, the public school in their
local catchment area. The only alternative was to opt for one of the few private schools
that existed. However, these accounted for less than one percent of total enrollment.’
Most of these schools were privately funded but some received state funding. Most
importantly for this study, the funding of the public schools was always independent of
the number of pupils enrolled in the private schools. Hence, the few alternatives that
existed did not exert any competitive pressure on the public schools. Moreover, these
schools attracted a rather special selection of pupils: they were boarding schools
(attracting a small selection of upper-class children); schools for pupils with special
needs; international schools (mainly for foreign pupils); Christian-community schools;
special pedagogy schools (e.g., Waldorf and Montessori).

Through a parliamentary decision, a voucher reform was introduced in 1992. A non-
public school that decided to apply (and all existing private schools did, except for a few
boarding schools) could receive approval (by the Swedish National Agency of
Education) to become a voucher school. As a voucher school, the students’ home
municipalities had to provide the school with a grant, equivalent to (most of) the
average per-student expenditure in the public school system for each student who
choose to enroll in the school.® This new law gave rise to a new type of non-public

schools, “independent schools,” whose existence entirely depends on funding through

" One has to go back to the 1920s, before the creation of folkskolan, to find a sizeable fraction of students in private
schools in Sweden at the compulsory level.

& The minimum required funding percentage has changed over the years. The school year 1992/1993, it was 85
percent, and in 1995, 75 percent. It was less than 100 percent because of the extra costs involved for public schools
regarding special education. In 1997, the system changed yet again: the size of the voucher should basically be
equally large as the average cost per pupil in the respective municipality. Since 1992, however, the guiding principle
has always been that public and independent schools should compete on equal terms.
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vouchers. The law also meant that the resources devoted to a public school in the
student’s home municipality became strongly affected by the choices of the students,
since a student’s choice of a independent school meant that the budget in the student’s
home municipality decreased by an amount equivalent to the voucher.®

As mentioned above, to be eligible for public funding through vouchers, non-public
schools must be approved by the Swedish National Agency for Education (NAE) to
become independent schools. These schools are allowed to deviate from the national
curriculum, but they must be open to all students. These schools are not allowed to
select students by ability, socio-economic characteristics or ethnicity. If a school is
oversubscribed, three selection criteria for admittance are allowed: proximity to the
school; waiting list (where each child’s place in line is determined by the date of the
parents’ application) and priority to children who have siblings already enrolled in the
school. Independent schools are not allowed to charge any fees.'® Hence, top-up
funding by student fees over and above the voucher is not allowed. Local authorities can
appeal against the applications approved by the NAE, but the number of rejected
applications has been small.'* Additionally, there are no restrictions on the ownership
structure of the independent schools eligible for public funding — whether religious,
non-profit cooperatives, or for-profit corporations. Hence, the regulation does not
constitute a great obstacle for new schools to enter the market and receive public
funding.

The first wave of independent schools after 1992 was primarily made up of special
pedagogy schools and also some religious schools and parent cooperatives. Some of
these existed as private schools prior to the reform but converted to voucher-funded
independent schools after the reform. We may denote this initial wave of independent
schools as being founded by idealists, and a non-profit organization was the typical

° Note though that the municipality budget includes other social services as well (the school budget contains about 40
% of the total municipality budget on average) which means that there is possible for municipalities to redistribute
resources to schools with low demand, either by taking resources from other municipal public schools or from the
budget for other social services.

1© A small category of schools at the compulsory level is under a different regulation. These are 3 old boarding
schools (Grénna, Lundsberg and Sigtuna) that exist outside of the voucher system and charge high fees. We exclude
students in these schools in all our analysis done in this paper.

1 For instance, in 2000, there were 153 applications to start an independent school at the compulsory level the
following school year. Of these, 13 were rejected for reasons such as: the application was incomplete, the school was
expected to not provide sufficient educational standard, or the owner was financially instable. Of these 13
applications, only 2 were denied because of an expectation that this independent school would lead to negative effects
for the public schools in the municipality (Swedish National Agency for Education, 2001). From 2010, i.e., after our
studied period, the number of rejections has increased significantly.
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owner at the time. After the early reform years, most new independent schools have
been of a more general profile. These new type of independent schools, similar to the
public schools in terms of their educational profile, have increasingly gained market
share and are now the most common type. Contrary to the first wave, they compete by
other means than offering something that is distinctly different from what is generally
available in public schools. These schools were typically opened up by principals or
teachers from the public school sector or by for-profit school corporations. School
corporations started to establish themselves on the market in the late 1990s, and the
number of schools run by such corporations has grown rapidly since then. Today, the
typical owner of an independent school is a joint-stock company. The number of
independent schools with a stage 3 level compulsory school has increased ten-fold since
the reform, from 38 registered independent schools in 1993 to 396 in 20009.

Let us briefly compare the Swedish school choice system with that in some other
countries. First, the full financing of independent schools comes from the local
government (the municipality) *2 in the form of a voucher for each student that they
attract, which means that the amount of resources available for public schools in the
municipality is negatively related to the number of students that choose to opt out and
attend independent schools. Hence, there are clear economic incentives for local public
schools to improve in Sweden.® In this regard, Swedish independent schools share
some similarities with Chilean private voucher schools and those U.S. charter schools
that are funded by the local school districts. However, GM schools are different in that
they are funded directly by the central government (as well as through donations from
sponsors). Hence, we do not expect them to exert direct economic pressure on the
neighborhood public schools. Second, independent schools are more autonomous than
public schools (with respect to their budgets and their chosen curriculum) just as is the
case for the U.S. Charter schools and the U.K. GM schools.** A difference from the
latter schools is that the ownership structure of independents schools can be very

diverse (from for-profit companies to parent cooperatives). In this respect they are more

2 A Swedish municipality is similar to a school district in the U.S. or LEA in the U.K. in that it is the administrative
economic unit as regards to the schools located in the area.

3 Public schools will react to economic pressure if they care about revenues. For instance, since there are fixed costs
involved in running a school, less resources will be available for teaching if revenues decrease. This also means that
public teachers risk losing their job as the number of students decreases.

1 Accountability of charter schools are also stronger than for independent schools, since once they have received a
charter (which is a license to operate) they are contracted to follow their originally specified program and goals, and
face a real risk of being closed down by a school board.
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similar to the Chilean private schools. Third, independent schools are not allowed to
charge fees or to select students based on ability. Hence, we expect less impact on
school segregation than what has been found from the establishment of the Chilean
private-voucher schools.®

Figure 1 shows the evolution of the share of students in the independent schools at
the end of compulsory school in Sweden between 1993 and 2009.'° The share of
students in private non-voucher schools before the reform is represented by the dashed
line. Only a small fraction of students, below 1 percent, attended private schools before
the reform in 1992, and this fraction was fairly constant until the reform. After the
reform, not much happened during the first decade. However, beginning in the early
2000s there has been a sharp increase in the independent school share, and by 2009 it
had increased to approximately 11 percent. We also note that previous Swedish studies
used data for the school cohorts where only a few percent attended an independent
school. The fraction of ninth-grade students attending an independent school was 1.6
percent in 1998 (the school cohorts used in Sandstrom and Bergstrom, 2005; Ahlin,
2003) and 1.6-3.1 percent in 1998-2001 (Bjorklund et al, 2005).

%5 There are some additional differences that are worth to notice when comparing the reforms in Sweden and Chile:
First, whereas Chile had a sizeable sector of private schools before the reform (the private enrollment rate was about
20%), the number of private schools in Sweden were negligible prior to the reform (the private enrollment rate was
below 1%). Second, most of the private schools in Chile were subsidized also prior to the reform, and the per-student
subsidy rose from an average of 50% to 80% following the reform. In Sweden, pre-reform private schools were only
eligible for subsidizes (from the central government) if they offered education that did not exist within the public
sector. The pre-reform private sector in Sweden was essentially a small complement to the public school sector, and
was never considered as an alternative to the great majority of students. As such, the potential competitive pressure
on the public school sector was very limited.

' The share of independent-school students includes students from all voucher-receiving schools (including
International schools and those special pedagogy schools for which we lack grades).

IFAU - Independent schools and long-run educational outcomes 11



Figure 1 The share of private and independent school students 1988-2009
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The establishment of independent schools has differed greatly across the 284
municipalities. In some municipalities it took much longer to open independent schools
than in others, and in a large number of municipalities they still do not exist. Yet, other
municipalities have faced substantial increases in independent-school enrollment. In the
128 municipalities where at least one independent school (with 9" grade students)
existed in 2009, the average independent school share was 14 percent; the municipality
with the largest share had 45 percent of its students in independent schools.

In Figure 2a and Figure 2b, we present the distribution of the municipality-specific
changes in the share of independent school students between 1992 and 2009. Figure 2a
shows the distribution for schools in all municipalities, whereas Figure 2b only shows
the distribution for the schools in the municipalities with at least one independent school
in 2009. The vertical axis shows the proportion of municipalities in 2009 with a certain
change. From Figure 2a, we see that the share has not changed at all in many
municipalities. The unaffected municipalities constitute almost half of all municipalities
but host less than 25 percent of the total student population. This is not surprising as the
reform has had a small impact in more rural areas of Sweden. However, within the other
half of the municipalities there are municipalities with both small and large changes

over time (as illustrated in Figure 2b).
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Figure 2a: Histogram of the change in the share of independent school students 1992-
2009 across municipalities
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Figure 2b: Histogram of the change in the share of independent school students 1992-
2009 across municipalities that had at least one independent school in 2009
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This differential increase in the share of independent-school students across
municipalities constitutes a useful source of variation that we can exploit to net out the
time-invariant factors that are related to both the key independent variable and the
outcome. Thus, if all of the determinants of independent-school enrollment are fixed
municipal effects, we are able to identify the effects of interest just by using the panel
dimension of the data to associate changes in the incidence of private schooling to
changes in educational achievement. However, there can also be relevant factors that
change over time, and failing to control for these can lead to both positive and negative
biases. For example, if the demand for independent-school slots is increasing in some
municipalities due to a trend of highly educated parents moving in, this would likely
lead to a positive bias. On the other hand, independent schools might tend to open up in
areas where the public-school quality is trending downwards, something which would
instead lead to a negative bias. The former (latter) issue would lead to an overestimate
(underestimate) of the true impact of the share of independent school students on
average student outcomes. Because of these issues, we later include controls for changes
in municipality-average characteristics as well as examine the importance of pre-reform

trends in outcomes.

4 Data and variable construction

Our data set consists of all individuals finishing the 9" grade of compulsory school
(normally at age 16) each year from 1988-2009 in Sweden. The information on school
grades and educational attainment is available for almost all pupils from the nationwide
registers. Test scores from achievement tests conducted at the end of compulsory school
are available for about 95% of the students for the years 2004-2009. We also have
access to detailed demographic information on the students and data on the educational
and economic outcomes of their parents. This data set provides information on the
school attended and the region of residence for each student (at the time of 9™ grade
attendance) as well as for the regional location of the school.'” The school registers
contain information about all of the schools in Sweden, which allow us to identify
whether a school is a public or an independent school. Henceforth, we use the term

school cohort to denote the cohort of students who leave the 9" grade in a certain year.

' Note that information about which school a pupil attended in grade 1-8 is not available from Swedish registers.
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We analyze the following outcome variables, all aggregated over the students in a
school cohort in a municipality: the average test scores in math and English at the end of
compulsory school; the average grade scores in math and English at the end of

compulsory school:*®

the fraction of students choosing a science track in high school;
the average grade scores in math and English after one year in High school (when
courses in core subjects still are mandatory for all high school students); the fraction of
students completing at least 1 semester of university education (at age 22, i.e., within 6
years of leaving compulsory school); and the average years of schooling (at age 24). To
make the measures comparable, we standardize both test and grade scores to percentile
rank scores.*

In our main estimations, we use changes in these outcome variables over time as
dependent variables, where the changes are calculated from the last year before the
reform was implemented (school cohort 1992) to the last post-reform year available in
our data. Note that test score data are mostly unavailable for school cohorts prior to
2004.%° We therefore instead calculate the change in average achievement as the
difference between the average test scores in 2009 and the average grade scores in 1992.
Although the grade and test score measures are not exactly comparable, we believe that
it is much less of a problem to use grades prior to the reform compared to after the
reform. The reason is that grades were then standardized based on results on national
tests and that schools did then not face any competitive pressure and hence had little
incentives to inflate grades with respect to test results. In fact, the grade system before

1998 was a relative system, meaning that the grades at the time were directly connected

8 Math and English were taught at two levels prior to 1998. To make grades in these subjects comparable across
students we assume that the grade at the lower (1 to 5) level equals the grade at the higher (1 to 5) level minus one.
This appears to be a reasonable approximation if one compares the math and English grades to grades in natural and
social sciences, which were taught at only one level. Using alternative mappings do not alter the results. We do not
utilize the grades in Swedish as a measure of school performance since separate classes and grading scales are given
to natives and some in the immigrant population, and the fraction of immigrants taking special classes has changed a
great deal over the years.

¥ We first convert the individual score to a percentile rank based on the distribution of scores in each subject for each
school cohort in the whole country. We then use the average percentile rank of each pupil as the main measure of
individual academic achievement. It is enough for a pupil to have grade in at least one of the core subjects to be
included in the calculations. The reason to use Eercentile rank instead of raw scores is that we are forced to use grades
from two different grading systems for the 9" grade (from a relative to an absolute system starting with the 1998
school cohort), where transformation of scores across systems not is straightforward. By using percentile ranks
conversion, we use the distribution of scores for each school cohort to combine the two. For high school grades, we
only use data from the same system. We can therefore compare standardized estimates from using raw scores and
percentile ranks. We find very similar effect sizes.

% Standardized national tests were given to students during the whole period, but before 2004 data on test scores were
either only collected to national registers for a stratified sample of municipalities (and where the sampled
municipalities typically differed for each year) or not at all.
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to results on the standardized national tests (in each main subject) and that school-level
deviations were not allowed. Still, as a comparison and because high school track
admittance is entirely based on grades, we also report results using the change in the
average grade scores in English and math between 2009 and 1992 as the dependent
variable.?!

The key independent variable is the share of 9M-grade students living in a
municipality who attend an independent school inside or outside the municipality’s
borders. Those students who choose to attend an independent school in another
municipality bring their voucher from the municipality of residence. We calculate this
measure for each year and municipality. All of the variables are aggregated up to the
municipality-year level by school cohort and are hence based on individuals residing in
a municipality at the time that they leave compulsory school no matter where they later
live. Thus, we can really look at the overall impact of the share of independent-school
students at the compulsory level for the very same individuals later in life. The key
independent and dependent variables are all listed in Table 1 along with sample
characteristics for the school cohorts 1992 and 2009 and for the change between these
two years. These variables are also shown at the student level in the table since this is
the unit used in some later estimation where we control for individual independent
school attendance effects.

The statistics for the change between 1992 and 2009 are based on unweighted
aggregated data for all municipalities, i.e., we treat each municipality as a “market” for
school slots. These figures are hence based on the individual characteristics aggregated
up to the municipality-year (school cohort) level. The first panel presents the
independent-school variables. We see that the share of independent-school students was
zero before the reform in 1992. The share of (non-voucher) private school students was
0.8 percent in 1992. Since these schools did not compete with the public schools in the
school districts (and because we lack grades for these students), we ignore this fraction
in our main estimations.? Including them has no impact on our estimates (see results in
section 6.1). We see that the average growth in the share of independent-school students

is about 6 percent (keep in mind that the change is zero in more than half of the

2 The possibility that subjective grade setting by teachers and that differential grading standards might have
developed between municipalities with differential independent-school penetration are examined in section 5.1.

% Hence the share in 2009 is the same as the change in this share between 1992 and 2009 since no voucher-funded
private schools existed before the reform.
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municipalities). This number is lower than the change in the share of independent
schools because the independent schools are, on average, smaller than the public
schools. The second and third panels present the statistics for the educational outcomes
and the family background and demographic control variables. In the last part of Table
1, we show the statistics for some variables that we later use in our sensitivity analysis

(section 6.1.).2

% We thank Per Pettersson-Lidbom for providing us with data on political majorities in municipalities. The political
majority variables are lagged 3 years.
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Table 1: Descriptive statistics

Student level Municipality level

Graduation year 1992 2009 1992 2009 Diff: 2009-1992

Mean St. dev. Mean St. dev. Mean St.dev. Mean St.dev. Mean St.dev.
INDEPENDENT SCHOOL VARIABLES
Share of independent school students 0 0 .107 .309 0 0 .057 .076 .057 .076
Share of independent schools 0 0 223 A7 0 0 133 173 133 173
Share of non-voucher private school students (pre-reform) .008 .02 .0016 .0092
EDUCATIONAL OUTCOMES
Mean of math & English test score in 9™ grade 49.9 25 495 22.6 48.9 3.65 47.3 4.73 -1.6 4.06
Mean of math & English grade at end of 9" grade 49.9 25 50.1 23.8 48.9 3.65 48.1 4.25 -.738 3.82
Academic track in high school® .53 .50 .50 .50 A48 .10 44 A1 -.045 .092
GPA in high school, A-courses, all tracks? 49.7 20.8 50.0 21.6 48.7 3.57 48.0 3.91 -.645 4.05
At least 1 semester of university studies at age 22° 212 409 235 424 193 .055 .209 .052 .016 .05
Years of schooling at age 24° 125 1.61 12.4 1.65 12.4 .228 12.4 .209 -.045 21
FAMILY AND DEMOGRAPHIC VARS, POPULATION SIZE'
At least one parent university educated 314 464 .397 489 272 .085 341 .093 .069 .059
At least one parent high school educated .783 412 .903 .296 .766 .065 911 .035 .145 .059
Log family earnings 11.9 .876 12.2 .937 11.8 .158 12.2 .164 331 114
Log family earnings is missing (unempl.proxy) .018 431 .009 .095 .016 .012 .0085 .0081 -.0075 .013
2nd generation immigrant .046 21 .089 .285 .034 .039 .052 .053 .018 .038
Immigrant .063 .243 .067 .251 .048 .032 .052 .027 .0044 .028
No of 9" grade students in municipality 920 .0011 1500 2100 346 446 419 677 72.8 247
PUBLIC SCHOOL CHOICE, SCHOOL RESOURCES, POLITICAL
VARS. AND PRE-REFORM MARKET OPPORTUNITIES
Share of students who choose another public school than the one that 126 .075 251 122 .089 .075 161 118 .072 .09
students in the same neighborhood typically attend
Log school expenditures per pupil 10.9 .094 11.2 .076 10.9 115 11.3 .103 .348 .103
Right-wing majority 252 434 .253 435 331 471 .342 475 011 .38
Coalition .35 ATT7 434 496 .229 421 .282 451 .053 532
Pre-reform student base in 1992¢ -.0001 .182
Private school in municipality in 1992 .067 .25
More than one public school in 1992 .673 A7

Notes: *The high-school variables are available for students graduating from compulsory school 1994-2006. The statistics for these two variables are based on students graduating from compulsory school 1994 and 2006 and
who attend high school. ®The last cohort for which we observe university studies at age 22 is the one graduating from compulsory school in 2003. °The last cohort for which we observe years of schooling at age 24 is the one
graduating from compulsory school in 2001. "The following control variables are not listed in the table (but belong to this set, and are included in all estimations where this set is included): Gender of student, Parent’s average
age at birth of child, Mothers years of schooling; Fathers years of schooling; indicator variables for missing parental schooling; immigrants’ age at immigration. Earnings are coded missing if less than 20,000 SEK (about 2,500
USD in year 2000 prices). Family earnings are the average of the sum of the parents’ earnings when the child is 5 and 10 years old. Earnings and school expenditures are expressed in year 2002 money value. “Pre-reform student
base in 1992 is a measure of the density of students in relation to density of schools in the area prior to the reform (defined in detail in section 6.1).



5 The effect of the share of students attending independent
schools on average educational performance

51 Empirical setup
Our basic model expresses the relationship between average educational performance

and the share of students attending independent schools as

(1) 17mt: YmtOot +b]3mt+}‘)?mt+8mt

where yn, represents unobservable municipality characteristics that are constant over
time; a; represents unobservable school-cohort characteristics that are constant across
municipalities; X,,,. is a vector of municipality characteristics (average demographic and
family background characteristics, as listed in Table 1, and the number of students); and
P, is the share of students attending independent schools in municipality m at time t.
Note that P,,, = O for the school cohorts graduating before the reform because the
independent schools then did not exist.

To eliminate unobservable municipality specific characteristics, we take the
difference of (1) expressed for a post reform and the last pre-reform cohort. This

generates

(2) AY,,=c+bAP,+1AX,,+As,,,

Focusing on the last post-reform cohort for which data are available, we have that AY,,
denotes the change in the average educational outcome between the last pre-reform
school cohort in 1992 and the last available post-reform school cohort t’, which is 2009
for the compulsory school test and grade scores, 2006 for the academic track and high
school grades, 2003 for university attendance and 2001 for years of schooling for
students residing in municipality m in those years. AP,, denotes the change in the share
of independent-school students residing in municipality m between 1992 and the last
available post-reform school cohort; AX,, denotes the change in the vector of
municipality characteristics in municipality m between 1992 and the last available post
reform school cohort and is included to correct for changes in the composition of

students; and Ag,,, is a random error term.
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The key identifying assumption to arrive at an unbiased estimate of b using OLS on
(2) is that Cov(AB,, , Aey) = Cov(P,,,, Aem)=0.%* Hence, changes in the unobservable
factors (that impact AY,,,) between 0 and t’ should not be correlated with the share of
students in independent schools in t’. We investigate a number of threats to the
identification below. Since the treatment (the share of independent school students) is
defined at the municipality level and because we are interested in how the typical
student in each municipality is affected (and not the average student in the country) we
give each municipality equal weight in the estimations. As it turns out, weighting by the
number of students in each municipality has little impact on the estimates.

There are two main reasons why we have chosen to eliminate y, by taking first
differences over the entire period (instead of using all school cohorts and estimating
equation (1) directly). First, we want to use the variation over the entire period because
there has been a consistent growth in the share of independent school students over time
(see Figure 1). Second, because we aim to capture general equilibrium effects of
independent schooling we believe there it is necessary to allow as much time as possible
before evaluation.”> We also note that b in model (2) is the difference-in-differences
estimator (where we have allowed for variable treatment intensity as in Duflo, 2001),
comparing changes between municipalities over time from the last pre-reform year to
the last post-reform year t’. 2

Our main worry is that the pre-reform trends vary in a way that can bias our
estimates. For instance, if independent-schools were more likely to be established in
municipalities with failing public schools, the estimation of model (2) will lead to a
downward-biased estimate of . Of course, one could think of alternative scenarios
where differential pre-reform trends lead to overestimates of . We therefore perform

counterfactual estimations where we regress the change in our outcome variables before

% Note that since P,,,, = 0 for pre-reform school cohorts, we get that AP,, = P,,,,,, where t’ is the last post-reform
year

% A potential drawback with estimating (2) instead of (1) is that we cannot control for post-reform municipality
specific trends. However, we test for, and reject, the importance of pre-reform municipality specific trends below
(i.e., we test if the key assumption in difference-in-differences models hold). We believe that it would be problematic
to control for post-reform municipality trends as we then would compare, not changes in levels over time, but instead
changes in slopes over time. It is unclear why this would be a more relevant source of variation.

% In an earlier version of this paper (Béhimark and Lindahl, 2008) we did use all school cohorts and estimated
equation (1) directly using individual level data (controlling for municipality fixed effects to take into account
unobservable fixed municipality characteristics). This approach is more efficient given that the assumption of strict
exogeneity for all t hold. However, as it uses year-to-year variation in the share of independent school students within
municipalities, it is also more sensitive to measurement error.
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the reform was implemented on the growth of independent-schooling after the reform
was implemented. If an association exists, we interpret it as evidence of pre-reform
trends varying systematically across municipalities, which would produce biased

estimates in our main regressions. We estimate:
(3) AV pre=C"+b’ AR, + 1 AXpy+Agy, e,

where AY,, .. denotes the change in the average educational outcome between 1988
and 1992 for the students residing in municipality m during those years; AB,, and AX,,

are the same variables as in equation (2); and Ag,,, - is a random error term.

5.2 Main results
We start by associating the change in our educational performance variables with the

growth in the share of independent-school students, i.e., we estimate equation (2). Table
2 reports the results from estimating two different versions of this model. We show
estimates from models without any controls in column 1 and with controls in column 2
The baseline results in column 1 provide consistently positive effects for the share of
independent-school students on the educational outcome variables. A 10 percentage
point increase in the share of independent-school students in compulsory school is
associated with 1.7 percentile rank higher achievement at the end of compulsory school.
Interestingly, the effects also remain positive and significant after compulsory school. A
10 percentage point increase in the share of independent-school students increase the
fraction with an academic track in high school by 2 percentage point, the mean high-
school grades with 2 percentile rank, the fraction attending university by almost 2
percentage points and the average years of schooling by almost 4 weeks.?” These are not
enormous effects but not trivial either. In column 2 we extend the baseline specification

by adding changes in the municipality averages of demographic and family background

27 |n Bohlmark and Lindahl (2008) we in addition used the outcomes “Observed with grade marks from 9™ grade”,
“Observed with grade marks from high school” and “GPA at end of 3 year in high school (if academic track=1)". If
we use these outcomes in model (2) we get the following estimates, respectively: 0.005 (0.014); 0.016 (0.112); 13.70
(5.82). It is interesting to note that effect on “GPA at end of 3" year in high school” for the selective group of
students who choose an academic high-school track is of similar size as for the other grade outcomes that are based
on (almost) all students at the compulsory level and the 1% year in high school, respectively. We also note that there
are no statistically significant effects on the probability of being observed with grades at the compulsory level or at
high school, respectively.
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Table 2: OLS Regressions of changes in the share of independent-school students on post-
and pre-reform changes in overall educational achievement

Main Estimations: Counterfactual Estimations:
Post reform changes in outcomes Pre-reform changes in outcomes
() ) (©) (4)
Educational performance outcomes
Test scores in English and math 16.95 17.93 NA NA
(2.69)** (2.69)**
R2 0.10 0.28
Grades in English and math 14.44 15.76 -2.60 -3.80
(2.60)** (2.55)** (1.98) (2.38)
R2 0.08 0.28 0.00 0.06
Academic track in high school 0.25 0.19 0.11 0.10
(0.12)* (0.13) (0.06)+ (0.07)
R2 0.02 0.07 0.01 0.05
Grades in 1%-year courses in 20.26 17.47 NA NA
English and math in high school (3.40)** (3.83)**
R2 0.08 0.17
At least 1 semester of university 0.16 0.19 0.03 -0.02
studies at age 22 (0.05)** (0.06)** (0.05) (0.07)
R2 0.02 0.17 0.00 0.13
Years of schooling at age 24 0.73 0.64 -0.21 0.10
(0.33)* (0.35)+ (0.34) (0.37)
R2 0.01 0.17 0.00 0.09
Controls
Changes in municipal controls? NO YES NO YES

Notes: Number of municipalities in all regressions are 284. aChanges in municipality averages of the demographic and family
background variables listed in Table 1 (and specified in the note to Table 1) as well as changes in the size of the student
population. Post-reform changes in test scores and in all other variables are calculated for 1992-2009 when test scores and
grades are the dependent variables. Post-reform changes in the high-school variables and in all other variables are calculated for
1994-2006 when the high-school variables are the outcomes. Post-reform changes in “At least 1 semester of university studies at
age 22” and in all other variables are calculated for 1992-2003 when “At least 1 semester of university studies at age 22” is the
outcome. Post-reform changes in “Years of schooling at age 24” and in all other variables are calculated for 1992-2001 when
“Years of schooling at age 24” is the outcome. Pre-reform changes in the dependent variables are calculated for 1988-1992.
Robust standard errors are in parentheses. + significant at 10 percent; * significant at 5 percent; ** significant at 1 percent.

controls over time.?® We conclude that the estimates are barely affected by composition
bias.

We report estimates from model (3) in columns 3 and 4 of Table 2. Reassuringly,
these estimates are typically small and always statistically insignificant. Hence, we find
no evidence that independent-school enrolment has increased more in municipalities

where the educational performance of public school students changed a lot during the

% The most important controls are typically the change in the fraction of students that are immigrants and the change
in the average years of schooling of fathers.
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last five pre-reform years. This result is very important because one might expect
independent schools to primarily be established in municipalities with failing public
schools. Reassuringly, nothing in these estimations supports this assertion. This finding
is also consistent with what we learned from our interviews with the four leading school
companies running independent schools in Sweden. The performance in public schools
was considered to be a criterion for opening up a new school by only one out of the four

school companies, and it was ranked as a less important one.?

6 Further analysis

6.1 Sensitivity analysis

Although we have already seen that our estimates are not driven by composition bias or
by differential pre-reform trends, we now investigate a number of other issues that
might affect the credibility of our estimates.

Differential grade inflation

In Sweden, the average grade scores determine admittance to specific high school
programs whenever there is an excess demand for slots. Although the scores on the
national standardized tests guide the teachers’ grade setting in some core subjects (math,
English and Swedish), the concern is that differential grading standards might have
developed in municipalities with more or fewer independent schools. We might expect
the schools to compete for students not only with high-quality education but also by
inflated grades. However, there are several reasons why we believe this is not important
for the interpretation of our estimates. First, if differential grade inflation is important,
we would expect to see larger estimates using grades than with test scores as the
outcome variables in our main estimations. It can be seen from Table 2 that the grade
and the test score estimates are very similar.*® Second, if differential grade inflation
drives our results at the end of compulsory school, they would be expected to fade in

# We performed interviews with leading representatives for the 4 largest Swedish school corporations at the
compulsory level (Kunskapsskolan; Vittra; Pysslingen; Ultra). We asked what municipal characteristics are important
when they consider opening up a new independent school. The answers we got clearly point at two main factors. The
attitudes to independent schools among local politicians’ and voters’ are considered as most important. The second
main factor is the potential market share in the municipality, as determined by the size of existing public schools,
population density and the number and size of existing independent schools.

* The National Agency for Education distribute national standardized tests as well as issue guidelines to teachers that
spell out the specific criteria a pupil must meet in order to qualify for a certain score. Even if one can argue that even
results on tests can be manipulated (as the tests are corrected locally), it is unreasonable to believe that it should be
equally easy for teachers to cheat when correcting tests as it would be for them to set inflated grades.
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importance when looking at post-compulsory school outcomes. However, as is evident
from Table 2, we find positive effects also for high school grades and university
attendance.®® Third, because the standardized national tests were only given in some
core subjects, we would expect grade inflation to be more severe for subjects without
these tests. This expectation is also supported by findings in Gustafsson and Yang-
Hansen (2009), who show that grade scores have increased more over time in the
subjects without tests, compared to the subjects with tests. We therefore follow the same
approach as in Vlachos (2010) and construct a measure of the difference between
students’ grade scores in subjects without national tests and grade scores in subjects
with national tests, where the former are more sensitive to grade inflation. To examine
whether a higher incidence of independent schooling leads to a higher degree of grade
inflation, we use this measure as an outcome variable in model (2). The results are
shown in Table 3. We find a statistically insignificant association between the change in
average “grade inflation” in the municipality between 1992 and 2009 and the change in
the share of independent-school students between the same years. If anything, the
negative point estimates indicate that there is less grade inflation in areas with more
independent-school students.®* We therefore conclude that differential grade inflation
does not drive our positive results for educational achievement outcomes.

We now continue to investigate a number of other issues. We report the baseline
estimates in column 1 of Table 4 (identical to the estimates reported in column 2 of
Table 2) and then sequentially report the estimates from alternative specifications and

models.

® One might argue that also these effects could be indirectly affected by grade inflation at the end of compulsory
school (as the prevalence of independent schools at the compulsory and high school level is positively correlated and
if there exist grade inflation at the high school level). However, if we include the share of independent-school
students at the high-school level as a control variable the estimates for post-compulsory school outcomes are
unaffected.

® This analysis is inspired by Vlachos (2010). Besides this measure of grade inflation, he also uses the difference
between grades and test scores to analyze the issue whether school competition leads to grade inflation. He finds that
there is no difference in grading standards between public and independent schools and that effects of competition
from independent schools on grade inflation is positive but small. He concludes that this effect is so small that it can
almost seem trivial. He stresses, however, that there is uncertainty due to the fact that there is no perfectly objective
measure of knowledge to compare the grades with. The results in Vlachos (2010) are very much in line with what we
find. The small differences that we can observe are potentially due to the fact that 1998 is the first year that is
included in his analysis, whereas our analysis departures at 1992 which is the last pre-reform year.
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Table 3: OLS Regressions of changes in the share of independent-school students on
post-reform changes in overall grade inflation

(@) 2
Grade inflation outcome
Difference between grades in practical -5.08 -4.90
subjects/arts and subjects with standardized (2.90)+ (3.44)
national tests (math and English)
R2 0.01 0.09
Controls
Changes in municipal controls? NO YES

Notes: *See note to Table 2. Robust standard errors are in parentheses. + significant at 10 percent; * significant

at 5 percent; ** significant at 1 percent.
Effects of other school variables
In the early 1990s, two other important changes took place in Swedish compulsory
education: the introduction of choice among public schools and decentralization of
school funding from the state to the municipalities. These changes were implemented
parallel to the voucher reform and are still in practice today. Since it is possible that our
estimated independent-school effects could be confused with effects from these reforms,
we constructed two variables that aim to capture the effects of these changes in the
school sector: the share of public school students who opt to attend another public
school than the students living in the same neighbourhood (SAMS) typically attend and
school expenditures per pupil. Both variables are defined at the municipality level. The
summary statistics for these variables are shown in the last panel of Table 1. The first
variable is “the share of students who opt out to another public school,” which is a
proxy for the share of students who choose a different public school than the one
assigned. Our measure indicates that as many as 13 percent opted for another public
school in 1992, a number that is most certainly overstated due to measurement error.*

However, we note that this fraction was constant during the pre-reform years and if the

% We cannot perfectly observe the share of students who choose another public school than the assigned neighboring
school since we lack information about schools catchment areas. But we are able to construct a proxy variable based
on the information on which neighborhood (SAMS-area) a pupil lives, the school he or she attends and the typical
school attended among students who live in the same neighborhood. Admittedly, this variable is measured with error
since the catchment areas of schools do not always overlap with neighborhoods. This is underlined by the fact that the
share of students who attended another public school than the typical one before the reform (nearly 13 percent all 5
pre-reform years) is probably too high if the typical school always were the assigned school. However, we do expect
this share to be greater than zero since individuals with very special reasons could get permission to change school
also before the reform.
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measurement error remained constant in the post-reform period, it would be a
municipality fixed effect and hence netted out in our regressions. We can note in the
table that the share of students who opt out to another public school almost doubled
between 1992 and 2009. This large increase is somewhat surprising since the students
who live closest to the school have priority, and choice is restricted to empty slots. The
second variable is “school expenditure per pupil” (see note to Table 8 for a description
of this measure). It has increased quite a lot in real terms between 1992 and 2009, but
the dispersion between municipalities is, surprisingly, pretty much unchanged.

We start by looking at what happens if we add a control for changes in the degree of
choice among the public schools in the municipalities. The results are reported in
column 2 of Table 4. It is very comforting to see that the estimates are barely affected.
We also note that the coefficient estimate (standard error) for the change in public
school choice is 4.83 (2.57) for the test scores in column 2, indicating that an increase in
public school choice has an independent positive effect on test scores. The estimates are
all positive (and sometimes significant) for the other educational performance
outcomes. We then add a control for changes in the municipal school expenditures per
pupil in an effort to control for the consequences of the decentralization of school
financing. The latter control should also control for endogenous sorting of teachers due
to a differentiation of teacher wages following the independent school reform. This is
something that might be of importance since Hensvik (2012) finds that the share of
independent school students in high school has a positive effect on the wages of high-
school teachers. It is also an important control because the municipalities might respond
to increased competition by spending more on public schools. However, the estimates,

shown in column 3, are basically unaffected.
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Table 4: Regressions of changes in the share of independent-school students on changes in overall educational achievement, robustness checks |

Number of municipalities: 284

(1) (2) 3) (4) (5) (6) @ ®)°
OLS OLS OLS OLS OLS IV: Share of private 1V: 1992 market 1V: 1992 market
Educational outcomes: schools opportunities | opportunities |1
Test scores in English and math 17.93 16.66 17.79 17.76 13.65 24.05 18.16 22.74
(2.69)** (2.58)** (2.70)** (2.68)** (3.07)** (5.36)** (12.65) (11.07)*
R2 0.28 0.30 0.31 0.29 0.34 fp firststage=1 45 99 fp first stage—g 77 fpfirststage—4 94
Grades in English and math 15.76 15.09 15.57 15.56 14.48 20.12 7.63 17.62
(2.55)** (2.50)** (2.58)** (2.52)** (2.89)** (5.66)** (15.63) (10.30)+
R2 0.28 0.28 0.30 0.30 0.33 fiststage—1 45 99 firststage—g 77 Ffiststage—4 g4
Academic track in high school 0.19 0.20 0.17 0.19 0.11 0.22 0.04 0.29
(0.13) (0.14) (0.13) (0.13) (0.14) - (0.25) ~ (0.45) ~ (0.44)
R2 0.07 0.07 0.10 0.07 0.12 f firststage=1 30,35 Ffirststage=54 03 Ffirststage=10,89
Grades in 1%-year courses in 17.47 16.87 17.07 17.45 14.84 23.44 22.37 25.12
English and math in high school (3.83)** (3.93)** (3.81)** (3.80)** (3.97)** (8.74)** (12.47)+ (11.84)*
R2 0.17 0.17 0.17 0.18 0.24 ffirststage=1 30 35 Ffirststage=54 03 Ffirststage=10,89
At least 1 semester of university 0.19 0.20 0.19 0.20 0.18 0.11 0.12 0.22
studies at age 22 (0.06)** (0.06)** (0.06)** (0.06)** (0.06)** ~ (0.18) - (0.22) - (0.19)
R2 0.17 0.17 0.17 0.18 0.27 Ffiststage—g() 15 firststage=33 46 firststage=14 60
Years of schooling at age 24 0.64 0.67 0.63 0.65 0.82 0.95 -0.09 0.18
(0.35)+ (0.36)+ (0.34)+ (0.35)+ (0.42)* ~ (0.81) - (1.81) ~ (1.08)
R2 0.17 0.17 0.17 0.17 0.26 Ffirststage=gg 40 fpfirststage—g 13 Ffirststage=10,77
Controls
Changes in municipal controls® YES YES YES YES YES YES YES YES
Changes in public school choice NO YES NO NO NO NO NO NO
Changes in school costs NO NO YES NO NO NO NO NO
Shifts in political majority. NO NO NO YES NO NO NO NO
1992 level of municipal controls NO NO NO NO YES NO NO NO

Notes: ?See note to Table 2. "The 1992 Market opportunities variable used as instruments in column (7) is: Pre-reform student base in 1992. °The 1992 Market opportunities variables used as
instruments in column (8) are: Pre-reform student base in 1992; Private school in municipality in 1992; More than one public school in 1992. Robust standard errors are in parentheses. +
significant at 10 percent; * significant at 5 percent; ** significant at 1 percent.



Table 5: Regressions of changes in the share of independent-school students on changes in educational outcomes, robustness checks Ii

1) 2) 3) (4) () (6) (7 (8) (9)
OLS: OLS: OLS: OLS: Only OLS: Only OLS: Local OLS: OLS: OLS:
Baseline Baseline Changes municipalities with municipalities labor- County-level  Weighted Changes
+additional  1993-2009 no private school with independent market estimation estimatio  1992-2001
Educational outcomes: control before the reform schools in 2009 estimation n
Test scores in English and 17.93 17.33 17.28 17.90 14.28 16.50 21.93 14.47 NA
Math (2.69)** (2.76)** (3.07)** (2.99)** (3.15)** (6.09)** (6.25)** (2.17)**
R2 0.28 0.28 0.34 0.27 0.42 0.20 0.32 0.49
Grades in English and math 15.76 14.94 16.99 16.03 14.37 14.34 18.52 12.96 10.01
(2.55)** (2.54)** (2.93)** (2.90)** (2.91)** (5.32)** (6.42)** (2.02)** (7.20)
R2 0.28 0.28 0.35 0.27 0.40 0.22 0.25 0.47 0.13
Academic track in high school 0.19 0.18 0.19 0.12 0.17 0.09 0.80 0.14 0.09
(0.13) (0.14) (0.13) (0.16) (0.17) (0.24) (0.27)** (0.16) (0.18)
R2 0.07 0.07 0.07 0.06 0.14 0.14 0.27 0.17 0.08
Grades in 1%-year courses in 17.47 17.16 17.51 16.68 16.12 0.90 28.73 17.22 26.55
English and math in high school (3.83)** (3.89)** (3.86)** (4.34)** (4.40)** (10.77) (11.26)* (3.55)** (7.42)**
R2 0.17 0.18 0.16 0.17 0.30 0.29 0.17 0.29 0.12
At least 1 semester of 0.19 0.21 0.17 0.20 0.19 -0.12 0.35 0.20 -0.02
university studies at age 22 (0.06)** (0.07)** (0.07)* (0.06)** (0.06)** (0.17) (0.14)* (0.05)** (0.09)
R2 0.17 0.18 0.09 0.17 0.32 0.28 0.10 0.26 0.15
Years of schooling at age 24 0.64 0.66 0.35 0.59 0.71 0.86 1.64 0.60 0.64
(0.35)+ (0.43) (0.64) (0.40) (0.39)+ (0.93) 0.77)* (0.35)+ (0.35)+
R2 0.17 0.17 0.10 0.16 0.23 0.25 0.08 0.18 0.17
Controls
Changes in municipal controls® YES YES YES YES YES YES (LLM) NO YES YES
Share of independent school students in 1992 NO YES NO NO NO NO NO NO NO
Number of municipalities 284 284 284 265 127 109 LLM 24 counties 284 284

Notes: ®See note to Table 2. Robust standard errors are in parentheses. + significant at 10 percent; * significant at 5 percent; ** significant at 1 percent.



Endogenous policy response

Non-socialist local governments are generally friendlier toward independent schools
than socialist local governments. This is a fixed effect in municipalities with stable
majorities, but possible changes in opinions can be proxied by controlling for changes in
the local political majority. As we found from interviews, the attitudes towards
independent schools among the local politicians and the voters are also considered the
most important factor for the school companies to consider when they decide whether to
start a new independent school. Note that political majority shifts are also potentially
endogenous since establishing independent schools might impact voting behaviour. In
column 4 we show what happens to the estimates if we add a control for changes in

political majority. We find that the baseline estimates remain unchanged.

Time-varying coefficients

To arrive at equation (2) we need to assume that the coefficients in equation (1) are
constant over time, which here means from the last pre-reform years in 1992 to the last
post-reform years for which data are available (from 2001 and up to 2009 depending on
the outcome analyzed). We might worry that the coefficients are not constant in (1)
because we base the first differences on a long time period. If coefficients are not
constant, we need to modify equation (2) to a model where we have added the control
variables measured at the start of the period (i.e., in 1992, the last pre-reform year),
generating the modified version of (2):%

(2" AY,=0+bAP, +1AX  +@ X, 0+ AE,

where X,,, denotes the measures of the characteristics of students residing in
municipality m in 1992 and its inclusion follows from allowing I, to vary across

cohorts. It is straightforward to add X,, , to the model that we estimate. The estimates,

* If we reformulate (1) with time-varying coefficients on the covariates, we get ¥,,;= ym+otbPp e +AXme +eme
Taking first differences then produce model (2¢) where 0 is a constant and @=A-Ao=Al, so that if the impact of the
covariates are unchanged over time we have that ¢ = 0. Since, the share of independent school students is zero in
1992, we have that b, =b. Hence equation (2) is generated if ¢ = 0. Note that X,,, o is included in order to adjust for
differences in baseline municipality characteristics before the reform was implemented, just like would be done in a
difference-in-differences model where group characteristics differ before treatment.
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shown in column 5 of Table 4, are slightly smaller for most outcomes, but never

statistically different from the estimates reported in column 1.%

Measurement error in the independent-school variable

Even though we use register data of high quality, the fraction of students attending
independent-schools might not be completely free from measurement error. To take this
issue into account, we use the fraction of independent schools in a municipality (with
stage 3 level compulsory school) as an instrument for the share of independent school
students. Hence, this IV-estimate makes use of the variation in the change in the share
of independent-school students that is due to changes in the share of independent
schools between 1992 and the latest available post-reform year.*® This alternative
measure of the size of the independent school sector in a municipality is more supply-
side oriented and shifts only when new schools are opening up or old ones are closing
down (and, hence, it is not affected by an increased demand for independent-school
slots given the existing independent schools). The exclusion restriction is that new
independent schools should not affect educational performance over and above the
impact on the share of students attending the independent schools. The estimates are
shown in column 6 of Table 4. Although the size of the estimates mostly increases, they
become less precise and are never statistically different from the OLS estimates in

column 1.

Omitted variables

We have already shown that observable characteristics and differential pre-reform
trends in the outcome variables do not bias our estimates. However, there might be
time-varying unobserved factors that cause shocks to the demand for independent-
school slots, and these factors might also be correlated with average educational
performance. However, if these factors are uncorrelated with historical supply
determinants, the latter are valid instruments for the growth in the share of independent-

school students. We use the following pre-reform variables, all aimed at capturing the

% The municipality characteristics in 1992 that are the best predictors of the growth in the share of independent-
school students between 1992 and 2009 are the fraction of parents with university education, the mean family
income, the fraction of immigrants in the municipality and the size of municipality (all entering with positive sign).
Notably, if we further add the level and change of average pupil achievement in public schools in the municipality
prior to the reform among the X-variables, both are found to have no impact on the growth in the share of
independent-school students.

% The share of independent schools is lagged three years in the estimations. Hence, we assume that students that leave
compulsory school in year t are affected by independent-school openings 3 years earlier. This is reasonable since if
students switch schools, they typically do so at the start of stage 3 (i.e., grade level 7).
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opportunity to establish independent-schools in the municipality (“market

opportunities”), as instruments for the post-reform change in the share of independent-

school students:
i) A measure of ““the density of students in relation to the density of public schools”
in the municipality prior to the reform.®” The arguments for why this measure will
have a (positive) impact on the share of independent-school students are as follows:
First, the independent-school companies should be more interested in opening up
schools when the opportunity to attract students is higher, which is the case if the
public schools are less prevalent in relation to the density of students in the
municipality. This argument is supported from our interviews with the leading
school companies. These companies considered the potential market share in the
municipality to be one of two main factors that are important in the decision to open
up a new school. Second, the Swedish National Agency for Education (NAE)
which determines whether to allow independent schools to be established, will be
more likely to allow a new school if there is a high density of students in relation to
the number of existing schools.
ii) An indicator for whether there existed a private school in the municipality prior
to the independent-school reform. The argument is that these schools could be (and
often were) converted to voucher schools and hence that in such a municipality,
independent schools are established much more quickly than in comparable
municipalities without existing private schools.
iii) An indicator for whether there existed “more than one public school” in the
municipality in 1992. The argument is that the NAE is instructed to not approve
applications if a new school is expected to “have considerable negative
consequences for the municipality.” This situation is more likely to occur if only one
public school exists, because these municipalities then would be at risk in terms of

having to continue to run a single public school at a very high per-pupil cost

Pupil School. .. . . .
3 Formally we calculate Z,, 190, = a(%) - (%) for each municipality, where Pupils is the number of

pupils in 9" grade in the municipality in 1992; Schools is the number of schools (with ninth grade level) in the
municipality in 1992, and; Area is the squared meter distance of the municipality. By o(.) we indicate that both the
number of pupils per square meter and the number of schools per square meter is standardized with mean zero and
standard deviation one (so that both metrics are expressed in the same units). Hence, Z,, 199, measures the density of
pupils in relation to the density of schools in a municipality.
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(municipalities are obliged to provide public schooling so it is very unlikely that a

sole public school would be forced to close down).

We argue that these instruments do shift the supply of independent schools differently
across municipalities after the reform. First-stage estimates are shown in Table A 1 in
the appendix.

We then perform IV-regressions using only “the density of students in relation to the
density of public schools” variable as an instrument. The estimates are shown in column
7 of Table 4 We see that these estimates are always positive and always statistically
indistinguishable from the OLS estimates in column 1. The estimates from the IV-
regressions using all three pre-reform variables as instruments for the change in the
share of independent-school students are reported in column 8 of Table 4. The estimates

remain very similar.®

The private schools that already existed prior to the reform

In our analysis, we associate the change in educational outcomes with the change in the
share of independent-school students across municipalities. A few things are worth
noting about the measures used: First, we have coded the share of independent-school
students to zero in 1992. This coding is correct because independent schools did not
then exist. However, biased estimates could arise from differential truncation of the
achievement distribution before and after the reform (leading to composition bias). As a
check for whether this bias is important, we included the share of private school
students in 1992 as a separate variable in equation (1) and, hence, estimated equation (2)
with an added variable “the share of private school students in 1992.” The resulting
estimate for the share of independent-school students is shown in column 2 of Table 5.
It can be seen that this estimate is unchanged compared to column 1. The result is the
same if we instead simply use the change in the share of all non-public school students
as the main independent variable. Hence, the prevalence of pre-reform private schooling
does not affect both the post-reform changes in private schooling and the change in the
outcomes. Second, grades were not collected for private schools before 1993. Hence,
the students in these schools (<1% in 1992) are not included in the municipality grade

averages in 1992 (but they are included in our other educational outcome measures.).

® It is possible that these instruments are invalid because they also have an impact on public school openings.
However, when we as a control variable in the 1VV-regressions add a variable capturing the density of public schools
(the number of public schools divided by the number of students in the municipality) the estimates remain unaffected.
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This exclusion could give raise to composition bias. We therefore re-estimated model
(2) using the year 1993 instead of 1992. The estimates remain unchanged (column 3 in
Table 5). Lastly, we show results using only the sub-sample of municipalities where no
private school existed before the reform (column 4). Again, the estimates remain very

similar.

Only municipalities with independent-schools in 2009

One might argue that the municipalities without independent schools are fundamentally
different from the municipalities with independent schools, or that the first independent
school is what is important in generating competition effects. We therefore check the
sensitivity of our results using only municipalities that have at least one independent

school. As seen in column 5 of Table 5, the estimates remain very similar.

Effects across municipality borders

We might underestimate the effects if there are spill-over or competition effects across
municipality borders. We might also worry about endogenous teacher mobility across
borders (which might be expected as wages are found to be positively affected by the
share of independent school students at the high-school level in Hensvik, 2012). This
could have resulted in a change in the composition of teachers across municipalities
which possibly affect the interpretation of our estimates. Hence, we switch the unit of
analysis from the municipality to the local labor market (LLM) and county area levels.
Using LLM area levels in estimating model (2), we see that some of the estimates
decrease in magnitude (column 6 of Table 5). However, the standard errors double and
triple in magnitude, and only the grade and test score estimates are statistically
significant. Using county level instead gives somewhat bigger estimates (column 7 of
Table 5).* Given the imprecision of these estimates we are not able to say much about
whether there exist spill-over effects across municipality borders.

Weighted estimations

So far we have given each municipality equal weight in our estimations. This is
reasonable if we think of each municipality as a separate school market. However, this
might also mean that our results could be driven by very small municipalities. We

® There are 24 counties in Sweden. Because of the small number of observations, we do not control for any
covariates in the model underlying the estimates in column 7 of Table 4. If we add changes in the background
variables similar as in the other columns (but defined at the county level), most estimates are of similar size.
However, the standard error increases a lot, making most estimates statistically insignificant.
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therefore perform estimations where we instead weight each municipality using the
number of students as weights. We show these estimates in column 8 of Table 5. As can

be seen, estimates using WLS vyield very similar results.

Peer-effects/Sorting

If students are influenced by the composition of their peer group, increased sorting of
students following the establishment of the independent-school sector can also impact
student outcomes. Hsieh and Urquiola (2006), who estimate private school-choice
effects in Chile, argue that peer-effects can lead to biased estimates of educational
performance effects. They make two points. First, in order to diminish this potential bias
it is important to include all students in the estimations, i.e., students in both public and
private schools. If peer-effects are linear (so that they have the same effect across the
whole distribution), sorting will then not lead to biased estimates. Second, if peer-
effects are non-linear, one could get biased estimates even if one includes all students in
the estimation. Hsieh and Urquiola (2006) find that high-performing students are more
likely to leave public schools when the private school share increases. Sorting, hence,
turned out to be important in Chile, probably due to the fact that Chilean private schools
are allowed to select students based on ability and to charge fees.

There is some Swedish evidence that students who attend independent- and public
schools differ along demographic- and family background characteristics (Bjorklund et
al, 2005, Swedish National Agency for Education, 2003). However, we expect the
potential bias of the performance estimates to be less in Sweden than in the Chilean
setting since Swedish schools are not allowed to select students at the compulsory level.
We investigate the effect of the share of independent school students on sorting in
Bohlmark and Lindahl (2007), and we find that public schools lose students who are
second-generation immigrants and/or whose parents have high education. However, we
find no evidence of sorting of students by parental income and pupil’s first generation
immigrant status. Hence, sorting might have some impact on the interpretation on our

estimates, but it is likely a much smaller issue than what was the case for Chile.*°

“0 Sorting effects of school choice have also been found in other studies: Fiske and Ladd (2000) look at the impacts of
a large-scale voucher reform in New Zealand in the early 1990s. They find that there was an inflow of students with
high social background to independent schools. Urquiola (2005) estimates the effects of choice between school
districts in the US and finds that increases in the availability of school districts leads to increased sorting (by race and
parental education). Soderstrom and Uusitalo (2005) study the impact on segregation of the admission selection
reform increasing school choice opportunities for students applying to Stockholm high schools in 2000. The reform is
found to increase segregation by ability and family background, and between natives and immigrants. Bettinger,
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Heterogeneity

So far, we have chosen to report estimates from regressions using changes in variables
calculated for the longest post-reform period possible. This makes sense since the share
of independent-school students has increased throughout the whole period, giving rise to
increased variation across municipalities over time, and because it probably takes time
for establishment of independent schools to impact overall educational performance.
However, there might be reasons to expect that the effect of the share of independent-
school students have changed over time. One reason is that the composition of
independent schools has changed, and different types of independent schools might
have different impact on overall educational performance (they might differ in their
efficiency as well as in the competitive pressure they put on public schools). Also,
independent schools was really a marginal phenomenon the first half-decade after the
reform, but in later years it has become a substantial fraction of the school sector in
many municipalities.

In column 9 of Table 5, we show estimates using school cohorts 1992-2001. The
2001 school cohort is the first one who has all nine years in compulsory school in a
school system with independent schools. It is also the latest school cohort for which we
can observe years of schooling at age 24 (we observe this in 2009). This also means that
the estimates for all outcomes are generated using the same school cohorts of students.
We see that most estimates are much less precise compared to the baseline estimates,
and they are never statistically different from the baseline estimates. We have repeated
this exercise for several school cohorts, and it becomes clear that we do not find
consistently positive estimates that are statistically different from zero until just after a

decade after the reform.*

Kremer and Saavedra (2010) make an explicit test of whether peer-effects are an important part of the positive
private-school attendance effect found in Columbia. They find that students who received vouchers had better
outcomes than those who did not, despite that the voucher-lottery winners had peers who perform less well. Hence,
they reject the hypothesis that the positive private-school attendance effect would be fully explained by peer-effects.
See also McEwan (2000) for a survey of the earlier literature.

“In an earlier version of this paper (Béhimark and Lindahl, 2008), we instead use all school cohorts and estimate
equation (1) directly using individual level data (controlling for municipality fixed effects to take into account
unobservable fixed municipality characteristics). In that paper, we were only able to use school cohorts until 2003
(for grades at the end of compulsory school and in high school), 2000 (university attendance) and 1998 (years of
schooling). We then found positive effects only on short-run outcomes. If we use the same specification for the
longer data periods in the present paper, we find positive estimates for all outcomes, but they are only statistically
significantly different from zero for average test scores and grades at the end of compulsory school and for average
high school grades.
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6.2 Mechanisms

6.2.1 External effects
Are the positive educational performance effects that we find only due to private

benefits for students attending independent schools or are they also due to external
benefits for students attending any type of school? We expect the latter to be important
if, e.g., increased competition (and/or influx of new ideas) leads to improvements in the
quality of public schools. We study this question in two ways. First, we look at the
effects of an increase in the share of independent school students on the change in
educational performance for the students in public schools. Second, we utilize our
individual data to purge the overall effect from the average effect from attending an

independent school.

Effects on public school students’ performance

It is very important to know if more independent schooling leads to better performance
also in public schools or if the results are driven by improved performance for the
students in independent schools. We therefore perform regressions using municipality
level averages for educational performance calculated only for public school students.
The results are reported in column 2 of Table 6. The estimates decrease somewhat
compared with the baseline estimates in column 1, but they are still positive and
statistically significant. The problem with these estimations is that they are likely to be
tainted by sample selection bias because the share of public school students went from
over 99% in 1992 to 89% in 2009. If the independent-school students would tend to be
high performing students, we then expect the estimates to decrease if we only use public

school students.

External effects across school sectors

In essence, we can see B in our baseline model (2) to capture two effects: the effect for
the individual from attending an independent school and the external effect for the
individual from the other students’ independent-school attendance in the municipality.
To estimate the magnitude of the external effect, we need to control for the effect for the
individual from attending an independent school. To facilitate comparison with our
earlier unweighted estimates, we choose to regress out the importance of the individual
level variables in the following way: (1) using individual-level data, we separately

regress each individual-level outcome, the municipal independent-school share and each
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municipal-level control, on a dummy for independent-school attendance and all
individual-level controls for 2009 (or whatever the latest available school cohort is for
the outcome); (2) using individual-level data we separately regress each individual-level
outcome and each municipal-level control, on all individual-level controls for 1992
(recall that there were no independent schools in 1992); (3) we obtain the residuals from
these regressions and aggregate them to the municipality-year level; (4) We take the
difference between 2009 and 1992 for each municipality for all these residuals; (5) we
regress model (2) separately for each outcome, using these residual changes as main
variables.

The resulting estimates are shown in column 3 of Table 6. The estimates are only
somewhat smaller than the baseline estimates in column 1, but they are still mostly
statistically significant. We conclude that approximately 70-80% of the overall effects
of the share of independent school students on educational performance are due to

external effects.

Table 6: External effects from an increase in the share of independent-school students

1) 2 3)
OLS: Baseline OLS: Including only OLS: External effects
public-school students

Educational outcomes:

Test scores in English and 17.93 11.62 15.28
Math (2.69)** (2.97)** (2.85)**
R2 0.28 0.23 0.18
Grades in English and math 15.76 9.53 11.99
(2.55)** (2.82)** (2.66)**
R2 0.28 0.22 0.18
Academic track in high school 0.19 0.12 0.11
(0.13) (0.14) (0.13)
R2 0.07 0.06 0.07
Grades in 1%-year courses in 17.47 13.18 12.51
English and math in high (3.83)** (4.42)** (3.53)**
school
R2 0.17 0.14 0.11
At least 1 semester of 0.19 0.17 0.16
university studies at age 22 (0.06)** (0.06)** (0.06)**
R2 0.17 0.16 0.10
Years of schooling at age 24 0.64 0.46 0.66
(0.35)+ (0.37) (0.35)+
R2 0.17 0.15 0.11
Controls
Changes in municipal controls® YES YES YES
Number of municipalities 284 284 284

Notes: *See note to Table 2. Robust standard errors are in parentheses. + significant at 10 percent; * significant
at 5 percent; ** significant at 1 percent.
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Although we realize the problem of estimating average effects of attending an
independent school, we are quite confident that omitted individual variables do not
seriously bias our estimates, and if they do, they are likely to make an estimate of the
external effect a lower bound. First, the independent-school attendance effects decrease
substantially when we add the demographic and family background variables to the
estimation. Second, in Béhlmark and Lindahl (2007), we further find that independent-
attendance estimates become even lower if we add family fixed effects to the model
(hence only looking at the effects between siblings who differ in whether they attend an
independent school). Third, the magnitude of our independent-school attendance effects
are not very different from what was found in Ahlin (2005), who was able to estimate
value-added models (controlling for student achievement at the end of the sixth grade)
for students leaving compulsory school in 1998. Looking at the effects on math, English
and Swedish test scores for a random sample of approximately 6000 students, she found
effects ranging from insignificant zero or small positive effects up to 5 percentile ranks

from attending an independent school in 1998.

6.2.2 Type of independent school
One clear trend since the mid 1990s has been a strong growth in independent schools

with a general profile and, in particular in for-profit independent schools with a general
profile (especially during the 2000s). The independent schools that emerged in the early
reform years might be regarded primarily as complements to the public schools.
Because they attracted a rather special selection of students, the competitive pressure
that these schools exerted is likely to have been modest. General-profile independent
schools, however, are alternatives to the public schools and try to attract broad groups of
students. The ownership structure might also be important in itself. Forward-looking
owners of for-profit schools might develop successful and competitive schools to
maximize their long-term profits. However, they might also start schools that turn out to
be of low quality if their focus is on short-term profits. Non-profit schools led by
idealists do not have the same incentive to be cost efficient, but the idealistic nature of
their business might form a good base for a competitive school.

Table 7 shows the estimates from regressions corresponding to those in column 2 of
Table 2, but in Table 7 we have separated the share of independent-school students into

four variables depending on the school type and ownership. We see that the separate
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estimates are not statistically different from one another. The conclusion that can be
drawn from these estimates is that the independent school type and whether they are for
or non-profit does not appear to matter much for the overall effect on students in both

public and independent schools.*

Table 7: Regressions of changes in the share of students in for-profit, non-profit and general-profile
independent schools on changes in overall educational achievement

Test Grades Academic High University Years of
scores track in school schooling
high school grades

OoLSs OoLS oLSs oLSs OoLSs OoLS
Share of students in for-profit- 21.46 18.08 0.15 17.66 0.08 -0.16
general-profile private schools” (4.19)** (4.08)** (0.20) (5.49)** (0.09) (0.45)
Share of students in for-profit- 14.29 11.18 0.17 9.78 0.40 3.31
special-profile private schools® (5.62)* (5.61)* (0.26) (9.23) (0.42) (2.02)
Share of students in non-profit- 12.13 12.10 0.21 17.58 0.27 0.74
general-profile private schools® (6.58)+ (5.49)* (0.12)+ (7.76)* (0.12)* (0.68)
Share of students in non-profit- 23.35 23.56 0.40 29.61 0.26 0.92
special-profile private schools® (8.12)** (6.83)** (0.37) (10.71)** (0.12)* (0.64)
Controls
Changes in municipal controls® YES YES YES YES YES YES
R2 0.29 0.30 0.08 0.19 0.18 0.17
Number of municipalities 284 284 284 284 284 284

Notes: ®See note to Table 2. Robust standard errors are in parentheses. + significant at 10 percent; * significant at 5 percent; **
significant at 1 percent. In 2009, the total share of students in independent school is about 0.11. The shares for the respective
category in the table for 2009 are as follows: 0.036”; 0.034°; 0.010%; 0.027°. For 2001 (we observe years of schooling for this school
cohort), the corresponding shares are: 0.005" 0.004% 0.004% 0.018°

6.3 School costs

We are ultimately interested in the effects on school productivity, i.e., output per unit
spent. So far we have only looked at output (the numerator). Now we look at costs (the
denominator in the school productivity measure). The sign of an estimate of the effect
of the share of independent-school students on school costs is ambiguous. On the one
hand, increased competition can force schools to operate more efficiently and thereby
lower their costs. For example, the fact that many independent schools (and school

“ There is one Swedish study that has attempted to estimate educational achievement effects of attending a for-profit
independent school. Sahlgren (2010) use Swedish school-level data for the years 2005-2009 and estimate OLS
models where average GPA is regressed on indicators for school type and demographic, family background and
school level variables. He finds a positive association between average GPA and being a for-profit and non-profit
independent school, where the latter coefficient estimates are of similar size.
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companies) are able to make profits year after year and still attract increasing numbers
of students might work as a signal to the public sector that it is possible to run schools
more efficiently (recall that the size of the voucher is determined by the costs in the
public sector). On the other hand, if the schools that lose many students do not close
down, the costs will increase because each school has fixed costs, e.g. for buildings, that
are independent of the number of students attending them. It is, for example, possible
that the local governments for various reasons (e.g., ideological) provide additional
resources to the threatened public schools, leading to an over-capacity in the school
sector. It is also possible that the local authorities who are in favor of school choice and
competition invest additional resources in all schools to stimulate fair competition
among them. The largest part of school expenditures are made up of personnel costs.
Hensvik (2012) examines how local school competition affects teacher wages at the
high-school level. She finds that the effect on average wages is modest, but that it leads
to a more differentiated wage setting for the teachers (in both independent and public
schools).

To examine the impact of the share of independent-school students on school costs,

we estimate the following model:
(4) Alog[Expenditures/student] = ko+ K1APm+ 1AX m+vm
where the outcome variable is the change in the logarithm of total school expenditures

per student (based on the students residing in the municipality but attending a school in

any municipality) between 1992 and 2009, and other notations are as before.
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Table 8: Regressions of changes in the share of independent-school students on changes
in log expenditures per student

1) 2) 3) (4)
OoLS oLS oLS oLS

The share of free-school students -0.33 -0.25 -0.28 -0.12

(0.07)** (0.09)** (0.09)** (0.10)
R2 0.06 0.17 0.19 0.27
Controls
Changes in municipal controls® NO YES YES YES
1992 level of municipal controls NO NO NO YES
Key independent variable
Share of free-school students in: grade 9 grade 9 grade 1-9 grade 9

Notes: *See note to Table 2. Robust standard errors are in parentheses. + significant at 10 percent; * significant at 5
percent;

** significant at 1 percent. Expenditures per student are calculated for students residing in the municipality, but who
can attend a school in any municipality. Revenues from students living in another municipality but who attend a school
in the municipality are deducted. It is total school expenditures, hence including personnel costs, rent costs, teaching
materials, school meals, libraries, etc. The data on expenditures per student was downloaded from the Swedish
National Agency for Education’s homepage: http://www.skolverket.se/statistik-och-analys/2.1862/2.4290/2.4294. A detailed
documentation of this data is also available at their homepage.

The results are reported in Table 8 (see the table note for a description of the cost data).
We find statistically significant negative effects, regardless of whether we control or
changes in background variables.* If the share of independent-school students increases
by 10 percentage points, overall school expenditures decreases by 3 percent. However,
the estimates are sensitive to controls for initial characteristics. As seen in column 4, the
estimate then becomes insignificant (although still negative). The data on school
expenditures are only available for grades 1-9 taken together. For this reason, in column
3, we use the alternative measure of the share of independent school students in grades
1-9. We note that this makes no difference.*

We conclude that there is no evidence that school expenditures increase as a result of
an increase in the share of independent-school students. Hence, our findings of positive
effects of the share of independent-school students on average educational performance
can also be interpreted as positive effects on average school productivity. We note that
this conclusion is in accordance with the findings in Hensvik (2012) for two important
reasons. First, she finds only modest effects on average wages. Second, her finding that

school competition brings schools to reward especially high-ability teachers is a

“ Bjorklund et al. (2005) estimate the relationship between the change in total school costs per student and the change
in private school share in grades 1-9 between the years 1992 and 2001, controlling for some covariates. They find a
positive but statistically insignificant effect. Their estimate is 0.14, with a standard error of 0.72.

* If we chose to use student-population weights when estimating equation 4, results remain very similar.
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potential mechanism behind the positive effects on educational achievement that we
find.

7 Conclusion and discussion

We have estimated general educational performance effects of choice and competition
between public and independent schools in Sweden. For this purpose, we have used
administrative data on compulsory school graduates in 1988-2009 and exploited
between-municipality differences in the growth in the share of independent-school
students that developed as a consequence of the 1992 voucher reform. Our empirical
strategy was to regress the change in educational performance outcomes against the
increase in the share of independent-school students between Swedish municipalities.

We find that an increase in the share of independent-school students improves
average educational performance both at the end of compulsory school and in the long
run in terms of high school grades, university attendance and years of schooling. We
further show that these effects are very robust with respect to a number of potential
issues, such as grade inflation and pre-reform trends. Interestingly, it appears that these
positive effects are primarily due to spill-over or competition effects and not that
independent-school students gain significantly more than public school students.
Notably, because it has taken time for the independent schools to become more than a
marginal phenomenon in Sweden, we have only been able to detect statistically
significant positive effects for later years (about a decade after the reform). We are also
able to show that a higher share of independent-school students in the municipality has
not generated increased school expenditures. Hence, our positive educational
performance effects are interpretable as positive effects on school productivity.

The basic findings are that the impact of a 10 percentage point increase in the share
of independent-school students has resulted in close to a 2 percentile rank higher
educational achievement at the end of compulsory school and in high school, a 2
percentage point higher probability of choosing an academic high-school track, a 2
percentage point higher probability of attending university and almost 4 weeks more
schooling.

We can compare our findings for short-term outcomes with evidence from previous
Swedish studies (Ahlin, 2003; Bjérklund et al., 2005; Sandstrém and Bergstrom, 2005).
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These studies look at earlier and fewer post-reform years and the findings are mixed. If
we transform our estimates to standard deviation (S.D.) units (using the variation across
all individuals) we find that a 10 percentage point increase in the share of independent-
school students has resulted in 0.07 S.D. higher average educational achievement at the
end of compulsory school. Compared to the statistically significant findings in earlier
studies, this result is roughly half the size of the estimates for math found in Ahlin
(2003) and Swedish and English found in Bjorklund et al. (2005) and much lower than
what was found for math in the IV-estimations in Sandstrom and Bergstrom (2005).
However, comparing the actual school cohorts that they use in their analyses, most of
our estimates for these years are insignificant (2001 and earlier).*®

Our positive estimates might appear surprising given Sweden’s relative decline in
scores on international tests such as PISA since the mid 1990s. However, we do not find
significant positive effects for the earlier years, when Swedish relative test scores
declined most dramatically. Additionally, because we look at variation across
municipalities it can very well be the case that the municipalities with few or no
independent schools have contributed most to this decline. Either way, we do not find
any support for the belief that an increase in the share of independent school students
provides an explanation for Sweden’s relative decline.

If we compare our result with those of other countries, we find larger effects than
what has been found for Canada (Card, Dooley and Payne, 2010) and Chile (Hsieh and
Urquiola, 2006) but more consistent with what has been found for U.K. (Clark, 2009)
and U.S. (Figlio and Hart, 2010). However, a comparison with other school systems is
difficult both because the alternative school types differ and because the conditions
under which external effects work well are very different. The conditions for school
choice that are likely to generate the most positive effects on overall school productivity
are discussed in MacLeod and Urquiola (2009). Their framework is a reputation model
of learning. They argue that in the Chilean system (where schools can select students
based on ability), the schools are more likely to compete by selecting the best students
instead of with increasing productivity. In a system like the Swedish, where cream-
skimming is not allowed, the schools are more likely to compete by improving

productivity. In fact, MacLeod and Urquiola (2009) state that if the reputation model

45 We discuss these earlier Swedish studies in more detail in Bohlmark and Lindahl, 2007.
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holds for a school market, then “if schools cannot select on ability, the introduction of
school choice will unambiguously raise school performance and student outcomes.”
The positive educational performance effects found in this paper and the absence of

effects found in Hsieh and Urquiola (2006) support their story.
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Table A 1: Estimates from first stage regressions for the IV estimates in columns 6-8 in Table 4. Endogenous variable is the share of independent-

school students

Grade and tests scores

Academic HS track and HS

University attendance

Years of schooling

grades

The share of independent schools 0.27 0.20 0.16 0.12

(0.02)*** (0.02)*** (0.02)*** (0.01)***
The density of students minus 0.065 0.064 0.080 0.079 0.076 0.076 0.027 0.023
density of schools in 1992 (0.022)***  (0.022)*** (0.016)***  (0.016)*** (0.013)***  (0.013)*** (0.009)***  (0.009)***
Existing private school in the 0.029 0.008 0.015 0.028
municipality in 1992 (0.018) (0.014) (0.011) (0.007)*==
More than one public school in the 0.016 0.018 0.014 0.007
municipality in 1992 (0.009)* (0.007)*** (0.005)*** (0.003)*
R2
F-statistic 145.50 8.77 4.94 130.35 24.03 10.89 50.15 33.46 14.60 86.40 9.13 10.77
Controls
Changes in municipal controls?® Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Number of municipalities 284 284 284 284 284 284 284 284 284 284 284 284

Notes: ®See note to Table 2. Robust standard errors are in parentheses. + significant at 10 percent; * significant at 5 percent; ** significant at 1 percent.
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