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Abstract 
 
In the 1990s, an educational reform changed the Swedish school market. The reform 

allows anyone with permission from the Swedish Schools Inspectorate to establish an 

independent school. The main objective of this paper is to examine how new 

establishments of independent upper-secondary schools affect the public school’s 

costs per student during the time period 2005 to 2014. Using application data, we can 

separate municipalities in which independent schools have been established and 

where they have not. This data allows us to estimate a Difference in Difference model 

where the treatment is a new establishment. The results reveal three key findings: 

first, on average, municipalities experience a cost decrease if new independent 

schools are established. Second, a common trend exists in the pre-period between the 

two types of municipalities. Third, decomposing the total public school cost per 

student, the establishment of new upper-secondary schools reduces teaching, 

equipment and healthcare costs. Further research should examine the political 

objectives on the municipality level for new establishments. In the future it may be 

important, from a policy perspective, that if municipalities are given a veto right in the 

establishment process, market competition will be determined based on political 

preferences.    

 

 

Keywords: New establishments, independent upper-secondary schools, costs per 

student 

 



 II 

 

Table of Contents 

1. Introduction ..................................................................................................................... 1 
1.1 Purpose ....................................................................................................................................... 2 
1.2 Outline ........................................................................................................................................ 3 
1.3 Previous research ....................................................................................................................... 4 

2. Research Strategy .......................................................................................................... 8 
2.1 The definition of competition .................................................................................................. 9 
2.2 The new establishment of independent schools .................................................................... 9 
2.3 The ambiguity of school costs per student ........................................................................... 11 
2.4 Empirical model ...................................................................................................................... 13 

3. Data .................................................................................................................................. 17 
3.1 Descriptive statistics ............................................................................................................... 18 

4. Results and Discussion .............................................................................................. 22 
4.1 The effect of new establishment of private upper-secondary schools on public school 

cost per student. .............................................................................................................................. 22 
4.2 Model validity .......................................................................................................................... 26 

4.2.1 Sensitivity analysis .....................................................................................................................27 
4.3 The parallel trend assumption................................................................................................ 30 
4.4 The effect of new establishments on the underlying cost structure.................................. 32 

5. Concluding Remarks .................................................................................................. 36 

References .......................................................................................................................... 37 
Appendix A ..............................................................................................................................................41 
Appendix B ..............................................................................................................................................41 
Appendix C ..............................................................................................................................................42 
Appendix D ..............................................................................................................................................42 
Appendix E ..............................................................................................................................................43 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 1 

1. Introduction 

Can society benefit from the establishment of new independent upper-secondary 

schools? In 1992, a decentralization process of the educational system took place in 

Sweden. The new policy allowed anyone with permission from the Swedish Schools 

Inspectorate to start up and run a school based on public funding (Böhlmark and 

Lindhal, 2015). Today, 20 years later, the Programme for International Student 

Assessment (PISA) results indicate that Swedish students are falling behind in their 

academic achievements. The PISA test results for the Organization for Economic Co-

operation and Development (OECD) countries from 2009 show a deterioration of 

academic achievements among Swedish students, who are now below the average 

OECD levels. Meanwhile, the nation has the highest per pupil public spending on 

education in the world, and there is a growing concern for increasing inequality and 

segregation (The Economist, 2013). 

 

Sweden is now one of the few countries to show both worse results 

and more inequality. Free school choice is a contributing factor. The 

system, introduced 20 years ago, allows parents to choose between 

municipal schools and independent schools, all financed by tax money. 

The aim was to increase quality by competition, but it has also led to 

the best students flocking to the same schools (The Economist, 2013). 

 

The Swedish Schools Inspectorate is responsible for approval and disapproval of new 

school establishments. In 2015 the Social Democratic government suggested a further 

decentralization process, giving each municipality veto power in the procedure, which 

can be essential to school competition (Johansson, 2015).  

 

The Swedish Schools Inspectorate received over 480 applications concerning 

independent schools in the period from 2012 to 2014. From these requests, merely 

148 were approved in a total of 61 municipalities. The Inspectorate bases a decision 

on a comprehensive view including a statement from the municipality in question. In 

every third application of the 148 approved, the city disagreed and argued for 

disapproval. The most common reasons for disapproval from the municipalities’ point 

of view, are over-establishment, lack of contribution, or the expected cost increase the 

new institution will bring. Also, independent schools are dismissed in some cases 
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because they are considered a threat to the existence of public schools or due to poor 

quality of school facilities. In the other approved applications, 86 municipalities have 

a positive view of the new establishment, while 12 councils leave no clear opinion 

(Lundqvist, 2015). 

 

Increased competition among schools would likely increase the educational quality 

and force schools to become more cost-efficient. As a result of an increase in 

competition, some schools will lose students and be unable to break-even. In this way, 

competition creates comparison-shopping. In other words, students get the 

opportunity to compare and choose school freely. In turn, they will choose a school 

providing higher-quality education (The Home School Project, 2014). In Sweden, the 

decentralization policy allows for comparison-shopping. Schools are publicly funded, 

therefore students do not pay an admission fee and have the right to select their own 

school (Böhlmark and Lindhal, 2015).  

1.1 Purpose 

This paper aims to analyze how the new establishment of independent upper-

secondary schools affects the public school costs. We examine three testable 

hypotheses: 

 

Hypothesis one: the new establishments of independent upper-secondary schools have 

no affect the public school costs per student.  

Rejection of this null hypothesis is equivalent to saying that increases in the 

competition from new independent upper-secondary schools affect public schools cost 

per student.  

 

Hypothesis two: there exists a common cost trend between the municipalities with 

new establishments and those without new establishments.  

Rejection of this null hypothesis suggests that these two types of municipalities have 

different cost trends in the pre-period. 

 

The third hypothesis concerns the decomposition of the total cost per student into 

different cost types. For each of teaching, lunch, equipment, facility, health care, and 
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other cost types, we study if that particular cost type is affected by an establishment. 

A rejection of the null of no differences means that the cost type is affected.  

 

Studies of educational competition can highlight both effectiveness and other 

educational objectives. The issue in question is to draw robust conclusions from the 

research, and it is important to put the results in a larger perspective for policy 

objectives. Thus far it has been difficult to specify accurate models (Belfield and 

Levin, 2002). As Belfield and Levin phrase it, “In interpreting the research, there is 

then a danger of ‘cherry-picking’, or publication bias; and although the results are 

presented as series, they may not be independent findings” (Belfield and Levin; 2002, 

p.294). Schools who are dependent on good academic results might, therefore, 

optimize their students’ grades, and thus create a naturally positive correlation with 

other educational variables. How can an educational policy stimulate competition? 

Belfield and Levin (2002) suggest schools should be made more accountable to 

reduce the moral hazard and enable parents to make more informed decisions. 

Alternatively, vouchers can be introduced (allowing comparison-shopping) or charter 

schools can be created. In the end, it all comes down to comparing costs and benefits. 

This paper will contribute to this research area by using application data from new 

establishments provided by the Swedish School Inspectorate. This data set allows us 

to study competition on the municipality level, during 2005 to 2014. It is important to 

determine whether or not the new establishment of independent schools increases 

public school costs, as the potential cost increase is one argument for denying 

applications. To control for some of the heterogeneity between municipalities, we will 

follow the same strategy as previous research and control for socio-economic factors 

and school variables by estimating a Difference in Difference model.  

1.2 Outline 

The outline of this paper is as follows; in the remained of this section, previous 

literature is presented. In section two, the research strategy for the new establishment 

of independent schools is presented. Section three explains the method and data. 

Sections four and five outline the result and discussion, and concluding remarks, 

respectively.  
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1.3 Previous research  

We aim to shed light on whether or not the establishment of new independent schools 

affects the costs of the educational system. The empirical literature, including Belfield 

and Levin (2002), Rothstein (2007), Sebhatu and Wennberg (2015), Ahlin (2003), 

Björklund et al. (2004), Fransson and Wennemo (2003) and Böhlmark and Lindahl 

(2015), as well as other studies, examine increased school competition. Different 

aspects of increased competition, as well as various definitions and measurements of 

costs, educational quality, and methods complicate the comparison. This paper will 

contribute to this work with a different viewpoint, namely by explicitly examining 

how the new establishment of upper-secondary schools affects the cost per student in 

public schools.  

 

Hoxby (2000) uses an Instrumental Variable (IV) estimation to estimate school 

productivity as individual test scores, along with school spending, in the United States 

using a Tiebout index. This index makes it possible to examine public school 

competition and to analyze where school productivity is the highest by using natural 

boundaries (streams) in metropolitan area. The results indicate a significant positive 

effect on student fragmentation on student test scores and adverse effects on spending. 

Schools’ productivity is higher among public schools with a large Tiebout index. In 

another study, Rothstein (2007) replicates Hoxby’s study (2000) with another 

conclusion. Namely, the effect on student achievements is statistically insignificant. 

Further, Rothstein (2007) points out several flaws in the method implemented by 

Hoxby. For example, the use of an Ordinary Least Square (OLS) estimation instead of 

IV would have been better, as the data does not suffer from endogeneity.   

 

Two particularly interesting studies examining the effect of increased competition and 

costs per student are Fransson and Wennemo (2003) and Böhlmark and Lindahl 

(2015). Fransson and Wennemo (2003) examine this question for primary schools. By 

estimating an OLS model, the result suggests that an increase in students in 

independent schools will increase the cost per student in public schools by 250 

Swedish kronor per percentage increase in independent schools’ attendance. 

However, their estimate is not statistically significant, meaning that they cannot reject 

a hypothesis that increased competition has no effect on cost. The study includes 



 5 

control variables such as the density, share of students with a parent born abroad, 

average number of students per school, average salary per inhabitant, and whether or 

not there is a social democratic ruling in the municipality. For example, in 2001 Täby 

had 7,620 students in primary school and the average cost per student was 51,100 

kronor per year. By the following year, the share of students in independent schools 

increased by 12,4 percent. The 250 kronor increase in costs per student would 

translate to a cost increase of 3,100 kronor per student considering the increasing 

share of independent schools. This would generate a total cost increase of 23,6 million 

kronor in the municipality. Their study focuses on data over the period 1995 to 2001 

and is limited to primary schools. Also, the result is statistically insignificant and 

needs to be interpreted with caution. The authors argue that this simple OLS estimator 

creates a causality issue. Further, the authors suggest future research to examine 

upper-secondary schools and potential spillover effects. One can question the 

inclusion of the average number of students per school as a control variable, when the 

dependent variable is the cost per student. Both of these variables can give rise to a 

correlation issue, yielding an inconsistent result.  

 

The results from Fransson and Wennemo (2003) contradict the study conducted by 

Böhlmark and Lindahl (2015). In a somewhat different approach, the latter examine 

both the short and long run effects on increased school competition. They study the 

effect of increased competition, not only on the educational achievements, but also on 

school costs. They regress municipalities’ characteristics, the share of students in 

independent schools, and control variables (parents earnings, education, age and 

immigrant status, the size of the student population) on the logarithmic expenditure 

per student. A ten-percentage point increase of students in independent schools 

decreases the overall expenses by three percent. The significance of this result 

depends upon the initial control variables defined.  

 

Further, they examine the effect of educational outcomes by using individual level 

data for those who graduated from compulsory school between 1988 and 2009, while 

controlling for socioeconomic variables. They regress municipality characteristics and 

the share of students attending a private school on the average educational outcome. 

The results from the OLS estimation indicate that a ten percentage point increase in 

the proportion of independent school students generates a 1,7 percentile rank higher 
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achievements in the last year of the mandatory schooling. A common problem 

discussed in the literature on the educational quality is grade inflation. This refers to a 

situation in which the same academic achievements receive a higher grade or where 

teachers assign similar grades to a deteriorating result, rendering the comparison of 

grades inconsistent. Böhlmark and Lindahl (2015) argue that if grade inflation is 

present, it has no significant impact. This is mainly due to the fact that there is no 

large difference between the grades and test scores in the data set. In turn, grade 

inflation would fade with time, making it less relevant in a long-term perspective. 

Also, the results indicate possible positive spillover effects. The reallocation of 

students generates so-called “peer effects.” Nevertheless, the measurements are not 

statistically significant until a decade after the reform. One potential explanation 

being the period required adjustment to the new policy, allowing the new 

establishment of schools. Both of these studies use the share of students attending 

independent schools instead of the share of independent schools, as suggested by the 

Swedish School Inspectorate, which generates a more accurate view of competition 

due to the change in law in 2010. The law changed the definition of public schools 

and this created a shift in the ratio between independent and public schools 

(Ekonomifakta, 2016).  

 

On the other hand, a vast literature focuses on the estimation of increased competition 

on the educational quality measured as the average grade and recognizes grade 

inflation as an issue. De Witte, Geys, and Solondz (2014) argue that a resource-driven 

education policy along with the students’ view of grading standards is unclear. 

Schools are likely to adjust the grading structure dynamically with a change in 

resources, an action referred to as “game the system.” In a quasi-experiment 

conducted for two different types of districts in the Netherlands, the authors compare 

493 districts, of which 40 have received a special grant from the government. The 

grant totals €250 million annually to spur social policies. This study is conducted by 

including students’ academic achievements determined by both SAT and school 

exams. However, measuring the average school exam grade might disregard a 

significant share of variation in the grades. Estimating a Difference in Difference 

regression of the two district types, the results indicate three findings, depending on 

the amount of resources the districts received. First, on average, increased funding 

generates a decline in the central exam results. Second, districts receiving funding of 
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€1.2 to €29.3 million dampen the decreasing central exam results, leaving school 

exam unaffected. On the other hand, when funding was less than €1250 per resident, 

the increase in resources results in grade inflation.  

 

According to Edmark et al. (2013), several articles indicate a better academic result 

among students attending private schools compared to those in public schools. Also, 

signs of grades-inflation and subjective correction of national tests by teachers at 

independent schools usually hamper the comparison. In a study by West and 

Woessman (2010), evidence is found that increased competition from private schools 

increases the academic achievements of students in both private and public schools. 

Nations with a higher share of students in private schools tend to score better on 

international tests. Increased competition improves student performance and reduces 

the educational expenditures as cumulative cost per student. This analysis includes the 

quality educational performance measured as the overall productivity in schools from 

PISA data on mathematics, science, and reading literacy in 29 OECD nations. As in 

many other studies, this study controls for students’ background characteristics, by 

including schools resource level and whether the school is private or public. The 

results suggest that the mathematical performance will improve by a half-year’s worth 

of learning, and the overall spending per student will decrease by approximately five 

percent on the OECD average level if the number of students enrolled in private 

schools increases by ten percent. On the other hand, one could question if an 

international comparison is fair. Remarkably, private and public schools do not 

always belong to the same market. If admission to a specific school is associated with 

a reallocation cost, the school is probably not a choice for low-income families. 

Because it is not a choice, it cannot be considered to be a competitor to schools whose 

admission do not require a reallocation fee. This hampers the comparison between 

countries (Belfield and Levin, 2002).  

 

Ahlin (2003) studies the effect of school competition on student performance. A 

unique data set allows the author to examine the average performance in mathematics, 

Swedish, and English across municipalities. The data set includes individual test 

scores of 8,500 students who attended the third grade in 1991/1992 up to the ninth 

grade, across 34 randomly selected districts. The results indicate a significant positive 

impact on student performance in mathematics, but not for the other subjects. Also, 
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immigrants and students with disabilities gain more than other students in increased 

school competition. This study uses a unique set of data, however, it is limited by not 

distinguishing between private and public schools. Also, Björklund et al. (2004) argue 

that controlling for socioeconomic factors, such as immigration, can cause issues. 

Private schools tend to locate in urban areas in which the majority of highly educated 

immigrants also locate. Therefore, this variable should not be studied across 

municipalities. Instead, the probability of attending a private school and family 

background should be considered within a community. 

2. Research Strategy 

The school market changed as a result of the deregulation of the school reform in the 

1990s. From standard economic theory, when a monopoly market becomes 

deregulated an increase in the number of market agents will force the already existing 

firms to become more cost efficient in order to keep up with the competition. If old 

market agents fail to do so, they will be forced to close (Lundmark, 2011). “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” (Böhlmark and Lindhal, 2015, p508). Increased competition 

between private and public schools is not necessarily as straightforward as that. An 

upper-secondary school education is not compulsory in Sweden; however, most 

students choose to follow through (Gymnasium, 2016). When schools are mandatory 

(Ladd 2003) or when public schools are forced to provide education (Böhlmark and 

Lindhal, 2015), market competition does not work properly. According to the theory 

of market competition, new firms can enter and unsuccessful companies will exit. In 

the case of school competition, public schools will not necessarily exit. According to 

Ladd (2003), students in these failing schools can be even worse off than in a market 

without competition. Successful schools might even neglect to expand, as an 

expansion would result in being obliged to admit high-cost students. High-cost 

students are those who would transfer from the failing school to a successful one 

(Ladd 2003). These aspects lead to an ambiguity of education costs. In this paper, we 

examine how competition affects the public schools’ costs. But how is competition 

defined in an education market? 
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2.1 The definition of competition  

Competition can arise both on the supply side, making private and public schools 

compete, as well as on the demand side, between students. Supply side competition 

can be horizontal, in that schools compete against one another, or it can be vertical. 

The latter refers to competition in inputs; for example, competition with teachers’ 

salaries. Demand side competition, however, arises as students compete against one 

another for admission to a specific school. Both of these types of competition can be 

present at the same time, and may be equally important. In the end, the institutions 

aim to enhance students’ academic achievements, and for schools to become more 

resource efficient (Belfield and Levin, 2002). In this paper, we focus on supply side 

competition.  

2.2 The new establishment of independent schools  

Prior to the 1990s, public schools had a monopoly in the educational sector, with a 

few exceptions of independent schools. These independent schools were not 

considered competition for the public school students. Vouchers did not fund 

independent schools as they do today, and their aim was to serve as a complement to 

public schools. These independent schools were usually boarding schools, religious 

schools, or schools for pupils with disabilities.  

 

Today, schools are not allowed to choose students selectively based on socio-

economic factors, ethnical background, or ability, but based only on student grades 

(Böhlmark and Lindahl, 2015). Therefore, there is no regular price-mechanism such 

as an admission fee (Ladd, 2003). The ownership structure is not regulated, and 

different types of organizations, such as profit or nonprofit and religious corporations, 

are allowed. Most of the independent schools are joint-stock companies, and several 

founders are former teachers and principals from public schools (Böhlmark and 

Lindahl, 2015). The creation of new schools requires the application to be complete 

one year previous. According to the law, once an application has been approved, the 

school must be established within two years. The reform implemented has not opted 

for a new establishment of independent schools in all municipalities, wherein some 

municipalities do not have independent schools (Böhlmark and Lindahl, 2015).  

 



 10 

The Swedish School Inspectorate is responsible for the applications of new schools; 

they evaluate the applications based on economic, organizational, and pedagogical 

consequences (The Swedish Schools Inspectorate, 2015a). Once the establishment of 

a private school is approved, the school is granted the same amount of public funding 

as the public schools in the municipality. Previously, the independent school needed a 

special approval to be eligible for the grant. For upper-secondary schools, the grant 

consists of a basic amount of money per student and, if necessary, an additional 

amount of money is provided given special needs for a student. Special needs include 

teaching in the student’s native language, requiring an individual approval. It is the 

municipality in which the school is located that transfers the money based on their 

yearly budget. The funding covers the total cost per student including teaching, 

equipment, student health, lunch, and administrative costs, as well as value added tax 

and costs of facilities. Private and public schools are eligible for the same amount 

within the district. If additional resources are provided to public schools, private 

schools are given the corresponding amount. In opposition, a resource reduction will 

affect the schools equally (The Swedish Schools Inspectorate, 2015b).  

 

Applicants unsatisfied with the decision of the Swedish School Inspectorate are 

eligible to appeal to an administrative court, in the case of application disapproval. 

For those who receive approval, quality is maintained by regular inspections. In the 

application a five-year plan which states how the evaluation criteria will be followed 

through must be included. For upper-secondary school applications, the chosen 

municipality, along with surrounding districts, is given the right to give a statement 

for each application. The Swedish School Inspectorate takes these comments into 

consideration during the evaluation procedure. An important determinant in the 

application process is the risk of the public school failure of national programs. If 

several agents apply to start up a national program in one district, the public school 

providing this program is at risk, both in the municipality and in the surrounding 

districts. The risk occurs if the number of students applying for a national program is 

lower than the available number of spots at the public school. Empty seats threaten 

the existent of public schools due to the cost increase (The Swedish Schools 

Inspectorate, 2015c). 
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2.3 The ambiguity of school costs per student 

All schools face an increase in competition for students when a new school is 

established. Depending on the dynamic adjustment process of a change in the market 

competition, this can result in different cost outcomes. If an independent school is 

established in a municipality for which public schools are struggling to meet 

educational requirements, a new establishment would increase the public school costs. 

This cost increase will not be as large if public schools could adjust more quickly to 

an increase in competition. A slowdown in the rate of new establishments could 

reduce the public school costs (Fransson and Wennemo, 2003). With an increase in 

competition, the average number of students is likely to decrease in a given school. 

For a public school that is required to provide each student in a given municipality 

with a study place, this translates to a decrease in revenues. In the case of an 

independent school closure, public schools serve as a backup plan for the students 

who previously attended the independent school. Because the number of students 

applying to different schools is unknown, this creates a considerable uncertainty for 

public schools and makes it difficult to change the fixed costs (facilities). 

Consequently, fixed costs are kept constant as revenue decreases if the share of 

students in independent schools increases. Thus, increased competition, in the form of 

the new establishment of independent schools, forces public schools to review their 

efficiency (Böhlmark and Lindhal, 2015).  

 

The amount of resources per student can have additional consequences, as the cost per 

student can rise in the period following the establishment of new independent schools. 

From another perspective, Böhlmark and Lindhal (2015) describe how the cost per 

student can be reduced. By comparison-shopping students can be better matched to 

the right school (The Home School Project, 2014). Comparison-shopping will 

increase the market efficiency, by either improving students’ motivation to learn or 

potentially eliminating costly unattractive programs (Belfield and Levin, 2002). 

Competition is channeled through all of these cost origins by altering the staff base, 

working conditions (number of students per teacher), payment system, and 

encouraging teachers to improve their quality of work (Belfield and Levin, 2002).  
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One could argue that education is homogeneous across municipalities, suggesting low 

school expenditure would correspond to a more efficient/higher quality education. 

Conversely, one could assume differences among municipalities, for which low 

expenditures do not translate to higher educational quality (Fransson and Wennemo, 

2003). Where does this heterogeneity between municipalities occur? According to 

Ladd (2003) “mix customers” are important to parents, as parents value not only their 

child being admitted to a specific school, but also the other students attending the 

same school. High socioeconomic status is proven to correlate with a higher academic 

achievement. The socioeconomic status may not actually correspond to factors in the 

school, but factors at home. Schools with higher quality and higher achieving students 

attract more talented teachers, and can thus maintain the quality more easily and 

engage parents more in voluntary activities (Ladd, 2003). If a higher share of 

independent schools established corresponds with a dense population of highly 

educated parents, the estimation will be positively biased. The estimated effect of the 

share of students with university (highly) educated parents will be overestimated. If 

instead, independent schools establish in areas which have a negative schooling trend, 

negative bias can occur. A negative bias occurs if the share of students with highly 

educated parents is underestimated. Thus, the share of students with highly educated 

parents (university degree) is a factor determining costs (Böhlmark and Lindhal, 

2015). If parents with a university degree can better help their children with 

schoolwork, these children may learn faster. These students are referred to as “low 

cost” students, as they do not require as much support from teachers relative to other 

students. If a high share of these low cost students attends an independent school, this 

school will benefit in terms of higher efficiency than public schools, and thus, 

segregation is likely to increase (Ladd, 2003). Another factor aiding students in 

learning is the share of educated pedagogical teachers. If pedagogical teachers are 

better at explaining concepts in schools than other teachers, their students might adapt 

to new concepts faster. If the share of pedagogical teachers increases, efficiency 

increases and costs are reduced (Darling-Hammond, 2000). Another important school 

variable is the peer-effect between students in classrooms. The peer-effect can help 

pupils evolve, due to positive spillovers (Ladd, 2003).  
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2.4 Empirical model  

The aim of this paper is to examine how the public school cost per student changes 

when new private upper-secondary schools are established. Based on the research 

strategy above we expect new establishments to affect costs. As a result of increased 

competition of students, the public costs will either increase or decrease. If the 

establishments increase the public schools’ efficiency, we expect a cost decrease. In 

the opposite case, public schools will struggle to keep up with the new establishments 

and their costs will increase. We test the following hypotheses: 

 

Hypothesis one: the new establishments of independent upper-secondary schools have 

no affect the public school costs per student.  

Rejection of this null hypothesis is equivalent to saying that increases in the 

competition from new independent upper-secondary schools affect public schools cost 

per student.  

 

To examine this hypothesis, we estimate the following equation:  

 𝑦𝑖𝑡 = 𝛼𝑖 + 𝛽𝑡 + 𝑍𝑖𝑡 + 𝐹𝑖𝑡 + 휀𝑖𝑡.       (1) 

 

The dependent variable 𝑦𝑖𝑡  represents the total public cost per student and the 

subscript 𝑖 accounts for a specific municipality in a given year, 𝑡. The first term on the 

right hand side, 𝛼𝑖, controls for municipality specific characteristics, and the second, 

𝛽𝑡, controls for a yearly time effect. The treatment effect is captured by 𝐹𝑖𝑡, according 

to 𝐹𝑖𝑡 = 𝜇 ∗ 𝐷(𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡). We are mainly interested in the term 𝜇, which captures 

the effect of the newly established independent schools. The dummy variable, 𝐷 , 

takes the value 1 if a new school is established in the municipality, and zero 

otherwise. Control variables include socioeconomic factors such as tax capacity (the 

tax base per inhabitant in SEK), a dummy variable equal to one if the municipality has 

a left-wing majority and zero otherwise, regional inhabitant density (number of 

residents in a given municipality divided by the square kilometer). The density 

variable serves as a proxy to examine how school costs are affected in higher density 

areas. Other control variables include the share of students with teachers having a 

pedagogical university education, the share students with university-educated parents, 

and the proportion of students with an immigrant background. In equation 1, 𝑍𝑖𝑡 
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represents all of the control variables. The last term 휀𝑖𝑡 is the standard error term for 

each municipality in a given year, to capture uncontrolled factors.  

 

The inclusion of the control variables captured by 𝑍𝑖𝑡 follows the same strategy as 

Fransson and Wennemo (2003) and Böhlmark and Lindhal (2015). Using this 

procedure, we can potentially control for some of the heterogeneity among the 

municipalities as control variables increase the precision of the estimated coefficients. 

Failing to control for heterogeneity causes issues determining the causal effect, and 

the estimated results can become inconclusive. In other words, difficulties may arise 

in interpreting whether public costs change as a consequence of a change in the 

control variables or if it is the other way around. Additionally, omitted variable bias 

can over- or under-estimate the policy effect according to Fransson and Wennemo 

(2003). For example, an excluded control variable may have a significant effect on the 

treatment group but not on the control group. This effect is captured by the estimated 

coefficient of the policy effect and thus over-estimates its actual value. In the opposite 

case, the exclusion of significant control variables can underestimate the actual effect. 

The issue becomes even more problematic as endogeneity can be present in the 

observed variables, previously described as grade inflation when measuring 

educational quality. However, the assumption made by Böhlmark and Lindhal (2015) 

that grade inflation will fade with time cannot be made in this study due to its limited 

period. Therefore, educational quality is disregarded in this paper.  

 

We use a Difference in Difference (DD) method to estimate the effect of new 

establishments on public costs, in which the treatment group is municipalities in 

which new schools received an approval to establish. The DD method measures the 

difference in the average outcome between the two groups. A DD method is 

appropriate in the case of non-random, sample data. Because the data is non-random, 

the control and treatment groups are likely to have many differences. DD relies on the 

assumption of a common trend, in other words, in the absence of policy, the two 

groups should have a similar development. Estimating a model with DD, therefore, 

makes it possible to distinguish a post-treatment effect if there is a divergence from 

the parallel trend (Angrist and Pischke, 2014). See Graph 1 for a graphical 

explanation of the common trend assumption. The model is also based on the 



 15 

assumption of strict exogenetity, control variables and the idiosyncratic error term 

needs to be uncorrelated (Wooldridge, 2014).  

 

 

Graph 1. The Difference in Difference model: showing the common trend and how the 

treatment group experiences a cost decrease. (The graph is a reconstruction from 

stats.stackexchange.com, 2014)  

 

The dataset includes observations several years before the policy took place (2005-

2010) and for several municipalities, which gives us the possibility to test the 

common trend (pre-trend) assumption. The existence of a common trend indicates a 

similar development between the municipalities before the new establishments of 

upper-secondary schools. If the estimated treatment effect is statistically significant, 

we can conclude that the treatment caused this effect conditional on that the common 

trend assumption is satisfied. What happens if the common trend assumption fails? If 

the regression result is significant, but there is no parallel trend in the pre-period, we 

cannot assign the entire effect due to new establishments. Underlying differences in 

the municipalities can contribute to either over- or under-estimates of the effect of the 

treatment, as previously discussed. We test the following hypothesis: 

 

Hypothesis two: there exists a common cost trend between the municipalities with 

new establishments and those without new establishments.  

Rejection of this null hypothesis two suggests that these two types of municipalities 

have different cost trends in the pre-period. 
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This regression is conducted by estimating equation 2. The variable, 𝑅 , captures 

dummy variables controlling for a common trend, according to:     

 

𝑦𝑖𝑡 = 𝛼𝑖 + 𝛽𝑡 + 𝑍𝑖𝑡𝑔 + 𝑅𝑖𝑡 + 휀𝑖𝑡.       (2) 

 

The term 𝑅  considers the pre-trend, and allows us to test the common trend 

assumption:   

 

𝑅𝑖𝑡 = 𝜃−1𝐷−1 + 𝜃−2𝐷−2 + 𝜃−3𝐷−3 + 𝜃−4𝐷−4 + 𝜃−5𝐷−5 + 𝜃−6𝐷−6  (3) 

 

Where 𝐷 represents a dummy variable for each year before any new establishments in 

the panel data. Our data starts in 2005, which is represented by the subscript -6, 

because it is seven years before the first establishment in a certain municipality. If a 

common trend exists in the data, the dummy variables in the pre-period, spanning 

from -6 to -1, will be insignificant. In other words, there is no difference between the 

municipalities before the establishments begin. We test the joint significance 

according to 𝐻2: 𝜃−1 = 𝜃−2 = 𝜃−3 = 𝜃−4 = 𝜃−5 = 𝜃−6 = 0.  

 

In estimating a Difference in Difference model, the use of fixed effects removes any 

potential bias. Bias can otherwise be present between the treatment and control group 

due to permanent differences, and any differences from time trends (Angrist and 

Pischke, 2014). The regression estimates the difference in the change between 

municipalities. In this paper, we will examine the variation in the cost per student in 

public schools. Because we study the change in costs and not the levels, we 

automatically adjust for any potential differences between the municipalities before 

the policy took place, and can, therefore, disregard that one municipality might have 

had higher initial costs than another municipality.  

 

Third, we test the hypothesis concerning the decomposition of the total cost per 

student into different cost types. For each of teaching, lunch, equipment, facility, 

healthcare, and other cost types, we study if that particular cost type is affected by an 
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establishment. A rejection of the null of no differences means that the cost type is 

affected. 

 

The Difference in Difference method is a common way to study a policy effect, 

previously used in an educational context by De Witte, Geys, and Solondz (2014), 

Fahmi, Maulana and Yusuf (2011), OECD (2010) and Harris and Larsen (2016). In 

our case, a disadvantage of using this model is the short period of new establishment 

data available, from 2010 to 2015. Even if it is possible to estimate an effect, the 

significance of the effect may be altered by the length of the period. In other words, 

the effect of a new establishment might be strong the first year but fade away with 

time. The effect may also be weak in the beginning and become stronger with time. A 

second weakness is that the application data describes the year the application was 

approved. The school starts up the following year, which makes it necessary to lag the 

values by one year. In turn, there might be a time lag before any potential effect from 

the establishment is visible in the period chosen. In this case, the significance of the 

establishment is affected and would require a longer panel data period than available.  

3. Data  

The panel data consists of observations on municipality level gathered from the 

Swedish National Agency for Education, Statistics of Sweden, and the statistics on 

new establishments are provided by the Swedish Schools Inspectorate. The new 

establishment data includes statistics on both entirely new schools and applications 

for expanding already existing schools. In general, the analysis includes 1796 

observations. However, no consideration has been given to applications that were 

disapproved in the first application but approved after an appeal. The underlying 

reason for neglecting this is the lack of data. One limitation is the inclusion of only 

202 out of the 290 municipalities in Sweden, see a list of excluded municipalities in 

Appendix B. Municipalities are excluded due to missing observations or because of 

extreme values. For example, Lomma’s average cost per student is an outlier due to 

its high cost. The average number of students in this municipality enrolled in public 

schools is seven, corresponding with an average cost per student of 868,000 kronor. In 

general, 75 percent of the municipalities have an average total cost per student of 

104,693 kronor or less. For a further description of the cost data is see Appendix A. 
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Other restrictions occurred during the collection of data, such as cost data for schools 

only being made available for public schools due to confidential disclosure for 

independent schools. Also, the cost data is given for a schooling year (including the 

fall and spring semester) for example, 2005/2006. Therefore, all costs are 

transformed, for example, costs in 2005 correspond to costs for the schooling year 

2005/20061.  

3.1 Descriptive statistics  

Table 1 and Table 2 display descriptive statistics for the years 2005 and 2014, 

depending on whether the municipality has experienced a new establishment or not.  

                                                        
1 The costs have been converted from nominal to real values by consumer price index (CPI) using 2004 as the base 

year. The CPI index available at www.SCB.se 
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Table 1. Municipalities experience new establishments 
 New establishment New establishment 

2005 2014 

Variable Mean (st.dv) Min Max Mean (st.dv) Min Max 

Costs 

Public cost per 

student 

79,630.83 

(9,155) 

62,630.82 117,893.3 100,794 

(23,194.32) 

76,949.45 219,359.4 

Equipment 6,068.15 

(1,610.44) 

3,285.88 10,355.49 8,262.2 

(3,274.746) 

3,384.35 18,970.18 

Facility 17,909 

(5,759.99) 

10,853.53 50,383.45 20,206 

(5,333.067) 

13,003.03 36,604.42 

Lunch 3,232.26 

(985.21) 

1,095.29 6,472.183 4,550.72 

(1,571.49) 

2,760.92 11,310.86 

Teaching 36,014.44 

(3,677.354) 

23,499 45,902.71 48,321.2 

(11,729.81) 

26,718.81 97,968.04 

Healthcare 1444.75 

(606.51) 

209.1013 5,147.875 2,114.084 

(946.5276) 

115.7804 5,637.62 

Other  14,968.36 

(5,714.39) 

5,177.75 38,434.81 14,968.36 

(5,714.39) 

5,177.75 38,434.81 

Control variables  

Share of 

Pedagogical 

teachers % 

74.88 

(6.76) 

52.2 87.3 77.87 

(7.95) 

40.1 87.8 

Share of highly 

educated parents 

% 

43.27 

(10.16) 

22 75 46.66 

(10.48413) 

17 80 

Share of 

students with 

immigrant 

background % 

16.56 

(10.14) 

4 50 23.75 

(11.27008) 

17 80 

Density 

(residents/km2) 

438.42 

(909.02) 

8.6 4,106.9 519 

(1116.65) 

8.7 5,073.6 

Average nr of 

students in 

public schools 

3,193.29 

(3,306.24) 

29 18,440 2,589.327 

(2,746.74) 

21 15,665 

Teenagers (age 

15-19) 

5,779.58 

(6,345.73) 

552 39,458 5,375.038 

(6,364.14) 

398 39,984 

Tax capacity 145,692 

(19,856.47) 

120,535 217,043 186,752.5 

(26,064.29) 

150,938 280,210 

Nr of obs 52 52 

 

Table 1 summarizes descriptive statistics for municipalities which experiences new 

establishments. The first establishment occurs in 2011, and the table describes mean, 

standard deviation, minimum and the maximum values for six years before the first 
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new establishment takes place, 2005, and the last year in the data set, 2014. The mean 

value of public cost per student has increased from approximately 80,000 kronor in 

2005 to 100,000 kronor in 2014. Comparing these values to Table 2, which 

summarizes descriptive statistics for municipalities which do not experience new 

establishments, the mean value of the public cost per student has increased from 

approximately 88,000 to 116,000 Swedish kronor. The average cost per student is 

associated with the average number of students, as the funding is given per student. 

From Table 1, we can see that there is a large variation in both years. Municipalities 

that experience a new establishment have, on average, a larger number of students in 

these years (3,200 and 2,600, respectively), compared with other municipalities, 

which have 700 and 600 students in these two years. Decomposing the total public 

cost per student, the largest cost source in both years is teaching expenditure, 

regardless of whether there is a new establishment or not. Teaching cost in Table 1 

has a mean value of 36,014 kronor in 2005 and 48,321 Swedish kronor in 2014. In 

Table 2, teaching cost ranges from 42,725 in 2005 to 58,520 in 2014. Overall, in 

municipalities with new establishments, teaching cost has increased by 12,307, and in 

municipalities without this change the corresponding cost increase is 15,795 Swedish 

kronor.  

 

The mean values of the control variables do not differ significantly in these two years. 

The variations within these variables are large, no matter the treatment effect or year.  

For example, the share of students with highly educated parents is 43 percent in 2005 

for municipalities with new establishments, while the corresponding share in the 

control group is 36 percent. The same is true for tax capacity, with a mean value of 

186,752 Swedish kronor in 2014 in treated municipalities, and 171,775 Swedish 

kronor in other municipalities.   
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Table 2. Municipalities without new establishments 
 No new establishment No new establishment 

2005 2014 

Variable Mean (st.dv) Min Max Mean 

(st.dv) 

Min Max 

Costs 

Public cost per 

student 

87,667.21 

(17,794.5) 

42,816.98 153,340.9 115,898.6 

(27,298) 

55,040.23 238,062.3 

Equipment 6,416.048 

(2,663.65) 

995.72 12,944.37 8,686.22 

(4,191.83) 

1,335.928 28,856.04 

Facility 16,301.93 

(5,294.12) 

3,086.733 33,754.92 20,140.62 

(7,409.24) 

1424.99 62,254.24 

Lunch 3,565.21 

(1,184.37) 

796.5764 7,169.19 5,099.995 

(1,891.24) 

1,157.80 13,003.03 

Teaching 42,725.76 

(9,649.09) 

20,213.13 81,947.79 58,520.76 

(15,781.25) 

30,013.85 133,325.6 

Healthcare 1,434.47 

(698.93) 

248.9301 4,789.42 2337.811 

(1,178.49) 

302.81 9805.71 

Other 17,663.42 

(10,709.95) 

597.4323 74,778.6 21,779.51 

(16,077.03) 

4,720 142,409.9 

Control variables  

Share of 

Pedagogical 

teachers 

73.93 

(10.99) 

18.8 100 77.64 

(10.83) 

42.2 100 

Share of highly 

educated parents 

36.07 

(9.63) 

15 74 38.91 

(11.31) 

10 84 

Share of 

students with 

immigrant 

background 

10.55 

(5.73) 

3 40 23.29 

(13.79) 

6 92 

Density 

(residents/km2) 

66.77 

(165.27) 

0.2 1,142.3 72.15 

(183.46) 

0.2 1314.4 

Average nr of 

students in 

public schools 

736.43 

(651.01) 

6 3705 566.51 

(562.27) 

3 3052 

Teenagers (age 

15-19) 

1,434.5 

(961.46) 

218 5141 1205.42 

(903.66) 

158 4,929 

Tax capacity 133,001.9 

(14,617.64) 

112,816 250,479 171,775 

(19,949.09) 

136,448 326,854 

Nr of obs 150 150 
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4. Results and Discussion 

The following section presents the results. Initially, we examine the effect of new 

establishments on total public cost per student. Thereafter, we examine the common 

trend assumption and decompose the total cost per student to examine where the cost 

change takes place.  

4.1 The effect of new establishment of private upper-secondary schools 

on public school cost per student. 

 

Table 3 displays the results of the effect of the new establishment of independent 

schools on public schools’ cost per student. Columns 1, 2 and 3 represents different 

model specifications depending on the control variables included.  
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TABLE 3 Estimates of the Effect of New Independent Upper-Secondary Schools 

Establishments on the logarithmic Total Public Cost per Student, 2005-2014. 

 

                       Model 1       Model 2        Model 3    

 

New establishments    -0.0399***     -0.0305***   -0.0331*** 

                      (0.0105)         (0.0104)     (0.0111)    

 

Density                             -0.0000782*                   

                                        (0.0000423)                    

 

Share pedagogical teachers        0.0000125      -0.0000433    

                                  (0.000918)     (0.000912)    

 

Share educated parents           -0.00347**     -0.00343**  

                                   (0.00145)     (0.00145)    

 

Foreign background                -0.00102       -0.00107    

                                    (0.00129)       (0.00129)    

 

Tax capacity                      -0.00000208**  -0.00000223**  

                                  (0.000000873)  (0.000000887)    

 

Left-wing                              0.00808       0.00756    

                                     (0.0140)       (0.0140)    

  

Teenagers                                             0.00000439    

                                                   (0.0000112)    

 

Constant               11.34***       11.77***     11.77*** 

                     (0.00896)      (0.137)      (0.137)    

 

R-squared             0.764           0.809         0.809    

Observations            2020            1796         1796    

 

Standard errors in parentheses 

* p<0.10, ** p<0.05, *** p<0.01 

 
TABLE 3. The variable “New establishments” takes the value one, the year following an approval to 

establish by SSI. Left-wing equals one for municipalities that have a left-wing majority. Teenagers are 

the number of pupils of age 15-19 years.      

 

In Table 3 the results indicate that new establishments reduce the cost per student in 

all three models and the parameters are statistically significant. In Model 1, new 

establishments reduce the total public school cost by 3.99 percent more than 

municipalities without new establishments. The effect is about the same in Models 2 

and 3 (-3.05 and -3.31 percent, respectively), and does not change drastically due to 

the inclusion of control variables. Thus, we reject hypothesis one. In other words, new 
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establishments of independent upper-secondary schools affect public school costs per 

student. The estimated constants do not change systematically much due to the 

inclusion of control variables. We know that public school costs can change in 

different directions due to increased competition, suggesting the ambiguity of school 

costs. However, new establishments seem to bring a significant cost decrease to 

public schools. This is evidence of public schools increasing their cost efficiency, 

which may be due to the elimination of costly programs, allowing comparison-

shopping to better match students to the right school, or teachers improving their 

quality due to the increased pressure caused by independent schools. Alternatively, 

public schools can cut the spending per student if they cannot increase their 

efficiency, due to increased competition. On the other hand, public schools in 

municipalities with new establishments might work under diminishing returns to 

scale. For example, public school cost per student might rise at an increasing rate 

when the number of students increases. However, when new independent schools are 

established and attract students, public schools lose students and their costs reduce. 

 

When comparing Models 2 and 3 the significance of the control variables differs. In 

Model 2, we control for the number of residents per km2 (density). If the number of 

inhabitants increases by 10 people, the costs are reduced by 0.0782 percent in 

municipalities where independent schools are established. In Model 3, on the other 

hand, we substitute density for the number of teenagers aged 15-19 years. If the 

number of teenagers increases by 10 pupils, the public cost per student reduces by 

0.00439 percent, however, this effect is insignificant. An increase in the share of 

students with highly educated parents reduces the cost per student in public schools 

and does not differ much between the models. For example, a ten-percentage point 

increase in the share of students with educated parents reduces the total public school 

cost by 3.47 percent in municipalities where independent schools establish. The 

remaining control variables are all insignificant. 

 

To examine which control variable that explain the largest variation in the public cost 

per student, we examine how a one standard deviation (from Table 1) in the control 

variables affect the public cost per student. In Model 2, one standard deviation in the 

variable density causes a (-0.0000782*1116.65)*100=-8.61 percent change in the 

public cost per student, the first term in the parenthesis is the estimated coefficient of 
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density and the latter term is the standard deviation. In a similar manner, one standard 

deviation in the share of students with educated parents and tax capacity, change the 

control variable by: (-0.00347*10.48)*100= -3.64 and with (-

0.00000208*26,064.29)*100=-5.42 percent respectively. The public cost per student 

is therefore, mostly affected by the variation in density for this Model.  

 

Municipalities aiming for disapproval of new establishments of independent schools 

argue that increased competition yields increased costs to public schools. The result in 

this study, however, suggests the opposite. Thus, we do not find any argument 

supporting the disapproval of new establishments.  

 

How has the establishment of independent upper-secondary schools in general 

affected the public school cost per student? We compare the effect of new 

establishments over time. In Figure 1, we can observe that from the year 2011, 

municipalities with new establishments have, on average, lower costs compared to 

municipalities without new establishments. Except in 2012-2013, where the average 

costs intersects. In the following graph, the vertical bars represent the cost range per 

year.  

 

 
Figure 1. Difference in public school costs per student in municipalities in which new establishments 

occurred starting in 2011, and in municipalities in which no new establishments occurred.  
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In Figure 2, we see the effect between municipalities that experience new 

establishments at some point in time and those that do not. Notably, for most years, 

municipalities with new establishments have lower costs than others, with two 

exceptions. In 2005/2006 and in 2009/2010, the total cost per student in public 

schools was higher in those municipalities where independent schools established. 

The range of the cost difference between the two types of municipalities varies from 

year to year, with the smallest cost difference in the beginning of 2009 and the largest 

cost difference in the beginning of 2011. 

 

 
 
FIGURE 2. The difference between municipalities in which new establishments occurred at some point 

in time and municipalities never experiencing new establishments, between 2005-2014 

 

4.2 Model validity 

To test the accuracy of the model, we perform a Hausman test. The result of the 

Hausman test yields a chi2(5) value of 38.74 and a Prob>chi2 of 0.000, motivating a 

Fixed Effect model instead of a Random Effect model. The public cost per student is 

plotted in a histogram, see Appendix C. The distribution indicates that a 

transformation of the costs into logarithmic values is a valid choice, as was conducted 

in previous studies by Böhlmark and Lindhal (2015). Appendix D includes a 

correlation table, with the highest correlation of 0.5412 occurring between density and 

teenagers. This is expected, as the both are measurements in km2, however, they are 

not included in the same regression models, see Table 3. The models are regressed 
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using robust standard errors to avoid heteroscedasticity. In addition, we compile a 

sensitivity analysis.  

4.2.1 Sensitivity analysis 

The average number of average students automatically affects the funding that a 

specific school is given. Therefore, we want to examine how sensitive our estimated 

result is to variation in the number of students, or the size of the municipality. But, 

instead of using this variable that is correlated with the costs, we use the number of 

teenagers in each municipality. A large number of teenagers are expected to lower the 

costs because the fixed costs are split among a larger number of students. In the 

opposite case, a small number of students are expected to increase the cost per 

student. In our sensitivity analysis, we re-estimate the regressions in Table 3 including 

an interaction term between the treatment effect and the number of teenagers. 

Previously, we regressed the following equation 1, and we now expand this equation 

according to:  

 

𝑦𝑖𝑡 = 𝛼𝑖 + 𝛽𝑡 + 𝑍𝑖𝑡 + 𝜇 ∗ 𝐷 + 𝛿 ∗ 𝐷 ∗ 𝑇𝑖𝑡 + 𝑇𝑖𝑡 + 휀𝑖𝑡.   (4) 

 

The variables in equation 4 have the same interpretation as in the previous section. In 

addition, in equation 4 we have 𝑇𝑖𝑡 as the control variable representing teenagers of 

the age 15-19 years. This control variable was previously included in 𝑍𝑖𝑡. The only 

change is the interaction term, 𝛿 ∗ 𝐷 ∗ 𝑇𝑖𝑡, where 𝐷 is a dummy variable equaling one 

if the municipality has experienced a new establishment multiplied with the number 

of teenagers in that municipality.  

 

  



 28 

 

 

TABLE 4 Sensitivity Analysis Controlling for the Size of Municipalities 

 

                   Model 1         Model 2         Model 3    

 

New establishments   -0.0386***     -0.0316**        -0.0328**  

                   (0.0141)      (0.0138)         (0.0137)    

 

Establishments*Teens  -0.000000217    0.000000737      -4.65e-08    

                    (0.00000119)   (0.00000118)     (0.00000115)    

 

Teens               -0.000000191    0.00000957       0.00000428    

                  (0.0000132)     0.0000129)      (0.0000124)    

 

Density                           -0.0000947**                  

                                   (0.0000396)                    

 

Share pedagogical teachers           0.0000223        -0.0000432    

                                    (0.000918)       (0.000913)    

 

Share educated parents              -0.00347**       -0.00343**  

                                    (0.00145)       (0.00145)    

 

Foreign background             -0.00108         -0.00107    

                                 (0.00130)      (0.00130)    

 

Tax capacity                     -0.00000211**   -0.00000223**  

                                 (0.000000879)  (0.000000882)    

 

Left-wing                          0.00799        0.00757    

                                    (0.0140)       (0.0140)    

 

Constant                11.34***       11.75***       11.77*** 

                      (0.0339)        (0.137)        (0.137)    

 

R-squared               0.764          0.809          0.809    

Observations             2020           1796           1796    

 

Standard errors in parentheses 

* p<0.10, ** p<0.05, *** p<0.01 

 
TABLE 4 Controlling for the size of municipalities by including an interaction term of teenagers and 

establishments. The dependent variable is the logarithmic total cost per student.   

 

We are interested in how the cost changes in municipalities which receive the 

treatment (treat=1), controlling for municipality size as the number of teenagers. The 

regressions above are interpreted in a different way than in Table 3. Now we consider 

the effect of new establishments in Model 1 as:  

Public cost per student=-0.0386(Treat)-0.000000217(Treat*Teens)  
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The treatment effect is given by adding the coefficients of the treatment effect and the 

interaction term, yielding an estimate of -0.038600217. This value corresponds to a 

3.86 decrease in costs (-0.038600217*100=-3.86). The regression result for Model 1 

indicates that for municipalities with new establishments, the cost decreases by 3.86 

percent more per teenager than in other municipalities. A similar interpretation can be 

given for Models 2 and 3 in Table 4, which suggest the public cost reduces by 3.16 

and 3.28 percent per teenager. However, for all of these Models, the interaction term 

is insignificant. Comparing these estimated values with our regressions in Table 3, the 

estimated coefficients do not differ systematically; we can conclude that our results in 

Table 3 are robust to variations in the size of the municipalities.    
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4.3 The parallel trend assumption 

To study the parallel common trend (trend assumption), we examine if there is a 

yearly trend in the data.  

 
 

 
TABLE 5               Estimates of the Common Trend 

 

                          Model 1         Model 1    

 

Control variables2  yes  yes 

 

Pre-first(2010)       -0.0240*                   

                     (0.0136)                    

 

Pre-second(2009)      -0.00871       0.00432    

                      (0.0126)     (0.00946)    

 

Pre-third(2008)       -0.0115       0.00118    

                      (0.0127)      (0.00986)    

 

Pre-fourth(2007)     -0.000316      0.0118    

                      (0.0118)      (0.00910)    

 

Pre-fifth(2006)       0.0126        0.0241**  

                      (0.0119)     (0.00968)    

 

Pre-sixth(2005)       0.00990        0.0207*   

                     (0.0123)      (0.0108)    

 

 

Constant              11.75***       11.76*** 

                      (0.138)         (0.137)    

 

R-squared               0.810         0.810    

Observations            1796           1796    

 

Standard errors in parentheses 

* p<0.10, ** p<0.05, *** p<0.01 

 
TABLE 5 the dummy variables pre-sixth to pre-first estimate the yearly effect before any new 

establishments occur in municipalities which receive a new independent school at a certain point in 

time. The effects of control variables are displayed in Appendix E.   

 

To examine the common trend assumption, we estimate the yearly effect in the pre-

period for the municipalities that receive new establishments. In Table 5, pre-sixth to 

pre-first correspond to the years before the establishments. These dummy variables 

                                                        
2 The regression includes fixed effects controlling for time and municipality effects, and the treatment 

variable.  
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measure the effect for a specific year in the pre-period of the establishment process. 

Our interest lies in the existence of a common trend in the pre-period and not for a 

specific year. In Model 1, the F-test for joint significance for these estimates yields 

F(6, 1583)=2.06 and a Prob>F=0.0551. Therefore, we cannot reject hypothesis two, 

these values are jointly insignificant, at a five percent significance level. We conclude 

a common trend existence in the pre-period, however our p-value is close to being 

rejected. Municipalities with and without establishments have a parallel trend in the 

pre-period, because our treatment group does not differ from our control group.  

 

In Model 2, we estimate the pre-trend disregarding the first pre-period (2010). Before 

establishing a new independent school, both the specific and surrounding 

municipalities have the right to give a statement about the establishment, as 

previously described. In Model 2, we take this into consideration and disregard the 

first pre-period, corresponding to 2010. By doing this, we examine the common trend 

in a period for which the specific municipalities were unaware about the future new 

establishments, and they would therefore not have adjusted their costs due to this 

knowledge. The pre-trend F-test conducted for Model 2: F(5, 1583)=1.86 and 

Prob>F=0.0977. This p-value suggests we cannot reject our null hypothesis, that a 

common cost trend exists in our pre-period.  

 

How has the pre- and post-trend developed over the time period? Graph 2 displays the 

development of time, with year zero corresponding to the first year an establishment 

occurs (2011). The y-axis displays the percentage change each year. According to 

Graph 2, the total public costs per student are decreasing with time.  
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GRAPH 2, the percentage cost change before and after the treatment per year. The first new 

establishments occur in year zero, corresponding to year 2011.  

4.4 The effect of new establishments on the underlying cost structure 

Now we examine the effect of new establishments on public school costs in more 

detail. To test hypothesis three, we decompose the total cost into the following 

categories: teaching, lunch, equipment, facility, health care, and other costs per 

student. The decomposition of total cost per student in Table 6 indicates that new 

establishments of independent upper-secondary schools reduce the public cost per 

student in all of our models. We reject our null hypothesis; the effect is only 

significant for teaching, equipment, and healthcare costs. In other words, when we 

decompose the total cost per student some costs change due to new establishments of 

independent upper-secondary schools while some other costs do not change 

significantly. We can therefore conclude, that the cost reduction in total cost per 

student is mainly driven by cost reduction in teaching, equipment and health care 

costs.  

 

Why do the new establishments of independent upper secondary schools reduce 

teaching, equipment and healthcare costs per student? We know that if public schools 

do not struggle to keep up with competition, they should become more cost efficient. 

Teaching cost decreases by 3.19 percent more in the treatment group due to the 

establishment of a new independent school. Teaching cost includes teacher wages for 

scheduled activities, as well as the wages for temporary teachers. It is possible that 

teaching costs are reduced as result of increased competition when new schools are 

established, as they can attract teachers to the municipality and thus, an increase in the 

supply of teachers can drive down the market wages.  
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Furthermore, on average, equipment cost reduces by 7.16 percent more in 

municipalities with new establishments than those without. Equipment cost includes 

several categories such as books and articles, technological equipment and repairing 

costs, libraries, and school trips to help spur education. Is it possible that public 

schools use their resources spent on equipment more efficiently? When the pressure 

on public schools to keep up with competitors increases, equipment costs might serve 

as a good source to cut spending. Students can re-use books and school trips can be 

changed to cheaper destinations to become more cost efficient. 

 

Finally, public healthcare costs per student reduce by 12.5 percent more on average in 

municipalities with new establishments, compared to the control group. Healthcare 

costs include the cost of doctors, nurses, and psychologists. A cost decrease might 

correspond to better student health. On the other hand, it can also be the result of a 

reduced supply of healthcare services in public schools. Our conclusion is that, it is 

possible to determine which costs reduce more due to new establishments. 

 

When all control variables are accounted for, the effect of new establishments still 

reduces the costs significantly. However, the share students with pedagogical 

teachers, foreign background, and highly educated parents, as well as the tax capacity, 

are the only control variables that are significant. In Model 1, the dependent variable 

is the public teaching cost per student. If the number of teenagers increases by 10 

pupils, the public cost of teaching increases by 0.0305 percent. In contrast, a similar 

increase in the number of teenagers reduces equipment and healthcare costs by 0.0676 

and 0.0757 percent respectively.  

 

To see the effects of socioeconomic factors, we examine the share of students with 

university-educated parents and immigrant background. If the share of students with 

educated parents increases by ten percentage points, teaching costs will reduce by 3.7 

percent in municipalities where independent schools establish. The cost reduction is 

similar for equipment costs, which reduce by 5.27 percent. This is in line with our 

research strategy; highly educated parents might find it easier to help their children 

with schoolwork, automatically reducing the costs. Segregation, on the other hand, is 

often assumed to increase public school costs. In turn, independent schools are 

assumed to increase segregation. If students with a foreign background would struggle 
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to keep up in school, requiring more support from teachers, they would increase the 

public school costs. However, our estimated results point in the opposite direction. If 

the share of students with an immigrant background increases by ten-percentage 

points, teaching costs would reduce by 3.67 percent in municipalities where 

independent schools establish. The corresponding cost reduction in equipment costs is 

5.27 percent. Thus, even if segregation would increase with the new establishments of 

independent upper-secondary schools, the share of students with an immigrant 

background reduces the teaching costs. Thus, a possible explanation is the peer-effect 

in classrooms, where students do not only learn from teachers, but also from each 

other. A mixed group of backgrounds can result in positive spillover effects between 

students.  

 

To control for factors within the school, we examine the effect of having teachers 

with a pedagogical education. If the share of students with pedagogical teachers 

increases by ten percentage points, the healthcare costs reduce by 4.83 percent for 

municipalities in which independent schools establish. This variable is insignificant in 

the other models, see Table 6. 
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Table 6. Decomposing the total cost per student, (logarithmic costs) 

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

                        Teaching       Lunch         Equipment      Facility        Health         Other  

Teenagers           0.0000305**      0.0000892***      -0.0000676***     -0.0000143     -0.0000757**    -0.0000258    

                        (0.0000155)       (0.0000268)        (0.0000243)      (0.0000151)    (0.0000356)     (0.0000342)    

 

Share pedagogical teachers 0.000623       -0.000931          -0.000206       -0.000300       -0.00483**     0.00135    

                         (0.000896)       (0.00133)          (0.00143)      (0.00107)     (0.00215)     (0.00227)    

  

Share educated parents     -0.00379**     -0.000392          -0.00527*       -0.000506      0.00171       -0.00650*   

                         (0.00183)       (0.00225)          (0.00275)       (0.00186)      (0.00384)     (0.00347)    

  

Share foreign background  -0.00367**      -0.00608**         -0.0104***       0.00197       -0.00492        0.00923*** 

                       (0.00160)         (0.00263)          (0.00333)        (0.00173)     (0.00464)      (0.00321)    

 

Tax capacity            -0.00000252**   -0.00000307        -0.00000228      -0.00000202     0.00000172     -0.00000378    

                       (0.00000108)     (0.00000193)       (0.00000234)    (0.00000140)   (0.00000306)   (0.00000305)    

  

New establishments         -0.0319**      -0.00742           -0.0716***      -0.0296        -0.125***    -0.00331    

                         (0.0148)         (0.0249)          (0.0276)        (0.0181)        (0.0441)      (0.0342)    

 

Left-wing                0.0107            0.0392           -0.00785       -0.00564         0.0606        0.0359    

                        (0.0163)        (0.0279)         (0.0351)        (0.0290)        (0.0432)       (0.0354)    

 

Constant                  11.00***        8.414***          9.548***      10.05***        7.494***      10.17*** 

                           (0.175)         (0.295)           (0.361)       (0.216)         (0.505)       (0.435)    

 

R-squared                  0.788            0.677          0.720            0.742             0.619            0.629    

Observations            1796             1796          1796             1793              1771             1795    

 

Standard errors in parentheses         TABLE 6 Decomposing the total logarithmic cost per student.  

* p<0.10, ** p<0.05, *** p<0.01 
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5. Concluding Remarks  

This paper explores the effect of new establishments of independent upper-secondary 

schools on public school costs per student. We use a new approach to study the effects of 

increased competition, namely, by examining application data of independent schools. 

Using a Difference in Difference method, our results indicate new establishments of 

independent upper-secondary schools reduce the public school cost per student by 

approximately 3.99 percent more than in municipalities without new establishments. The 

result is statistically significant and our sensitivity analysis suggests the result is robust to 

various sizes of municipalities, and to the inclusion of control variables. Why this cost 

reduction occurs can be due multiple reasons. In the case of diminishing returns to scale, 

it will be cheaper for a public school to have a lower number of students. This is mainly 

due to the fact that as the number of students increases, the costs will increase at an 

accumulative rate. Thus, the average public school cost per student reduces when 

students are transferred to independent schools, causing a decline in the average number 

of students per school. Alternatively, the public school might simply cut the spending per 

student, or reduce the services offered to become more cost-efficient. The result by 

Böhlmark and Lindhal (2015) suggests that public school costs reduce by three percent 

with an increase in competition, supporting the argument that public schools increase 

their cost-efficiency due to an increase in competition.    

 

Our Difference in Difference method is supported by the common trend assumption. In 

the pre-period, 2005-2010, the existence of a parallel trend indicates municipalities with 

and without new establishments in the post-period 2011-2014 have similar developments. 

The first application is valid for 2011, therefore, municipalities have given a statement 

the year previously. When we take this into consideration, the common trend becomes 

even stronger. Decomposing the total public cost per student, the effect of new 

establishments of independent schools mainly occurs in teaching, equipment and 

healthcare costs. This is reasonable, because these cost sources are more flexible to 

change compared to the cost of facilities, which is a fixed cost. This study is limited to 

examine the time period 2005 to 2014 due to the lack of data for previous years, and to 
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the use of public school costs because of the confidential disclosure of independent 

school costs. 

 

The result in this paper has an important policy implication; one cannot argue for 

disapproving applications due to public schools’ cost increases. Future research should 

examine the application procedure in more detail, such as with statements given from 

municipalities, to better understand how the approval/disapproval might change if the 

process is deregulated, giving municipalities veto right in the establishment process. We 

can conclude that new establishments of independent upper-secondary schools reduce the 

public school costs per student. Thus, student comparison-shopping should not be limited 

based on a potential cost increase in public schools.    
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Appendix A 
 
Decomposing the costs –specification (cost per student) 

Total public 

costs 

Total costs in kronor, for a given year 

Equipment The cost of equipment, books, libraries, articles, papers, computers, sound system, 

study trips. 

Facility Total cost of the facility including; the classrooms, reparation of facilities, 

cleaning, rents.  

Lunch The cost of lunch per student including the cost of staff in school dinner and café, 

groceries, transportation, administrative cost. Example of costs; revenues from 

selling food to independent schools. (Facility costs are not included) 

Teaching The total cost of teaching, including the costs of all scheduled activities, wages for 

permanent and temporary teachers,  

Healthcare The cost of doctors, psychologists, nurses,  

Other All the other costs, which are not included in the categories above, these includes 

the costs of the school board, study director, insurances, course fees for teachers 

education.  

 

Appendix B 
 
List of municipalities not included due to a large share of missing values or outliers:  
(140) Nykvarn, (461) Gnesta, (187) Vaxholm, (512) Ydre, (560) Älvsbyn, (604) Aneby, 

(880) Kalmar, (885) Borgholm, (1083) Sölvesborg, (1270) Tomelilla, (1272) Bromölla, 

(1277) Åstorp, (1286) Ystad, (1427) Sotenäs, (1715) Kil, (1761) Hammarö, (1860) Laxå, 

(1861) Hallsberg, (1882) Degerfors, (1904) Skinnskatteberg, (1907) Surahammar, (1962) 

Norberg, (1982) Fagersta, (2061) Smedjebacken, (2085) Ludvika, (2101) Ockelbo, 

(2305) Bräcke, (2463) Åsele,(1960) Kungsör, (1961) Hallstahammar, (2082) Säte, (2303) 

Ragunda, (2309) Krokom, (2380) Östersund, (2404) Vindeln, (2425) Dorotea, (1262) 

Lomma, (2584) Kiruna, (2523) Gällivare, (2521) Pajala, (2510) Jokkmokk, (2462) 

Vilhelmina, (2403) Bjurholm, (2401) Nordmaling, (2282) Kramfors, (2039) Älvdalen, 

(2034) Orsa, (1881) Kumla, (1864) Ljusnarsberg, (1763) Forshaga, (1762) Munkfors, 

(1488) Trollhättan, (1282) Landskrona, (1264) Skurup, (1260) Bjuv, (1214) Svalöv, (563) 

Valdemarsvik, (125) Ekerö, (488) Trosa, (1419) Tjörn, (1446) Karlsborg, (1447) 

Gullspång, (1764) Grums, (2283) Sollefteå, (2460) Vännäs, (1230) Staffanstorp (1421), 

(1487) Vänersborg, (1814) Lekeberg, (2409) Robertsfors, (2513) Överkalix (428) 

Vingåker. 481 Oxelösund, 560 Boxholm. (1261) Kävlinge, (1265) Sjöbo, (1266) Hörby, 

(1421) Orust. (1443) Bollebygd, (1471) Götene, (1484) Lysekil, (1882) Askersund. 

(1885) Lindesberg, (2418) Malå 
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Appendix C 
 

 
 

Appendix D 
 
Correlation  

 Ln(public 

-costs) 

Teenagers Pedagogical 

teachers 

Educated 

parents 

Immigrant 

background 

Tax 

capacity 

Density 

Ln(public 

-costs) 

1.0000       

Teenagers -0.2536 1.0000      

Pedagogical 

teachers 

-0.1321 0.0711 1.0000     

Educated 

parents 

-0.2952 0.3318 0.3423 1.0000    

Immigrant 

background 

0.1045 0.2662 0.0492 -0.1122 1.0000   

Tax capacity -0.0098 0.2132 0.2763 0.6117 0.2351 1.0000  

Density -0.0717 0.5412 -0.0082 0.2703 0.3863 0.4314 1.0000 
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Appendix E 
Regression results common trend with control variables. 

 
Regression results common trend, dependent variable: logarithmic cost per student. 

 

TABLE 7               Estimates of the Common Trend 

 

                           Model 1          Model 2    

 

Teens                   0.00000481       0.00000498    

                       (0.0000115)      (0.0000115)    

 

Share pedagogical teachers 

                        -0.0000215       -0.0000268    

                        (0.000915)       (0.000915)    

 

Share educated parents     -0.00347**       -0.00348**  

                         (0.00145)        (0.00145)    

 

Foreign background        -0.00115         -0.00111    

                         (0.00130)        (0.00130)    

  

Tax capacity          -0.00000210**    -0.00000221**  

                      (0.000000894)     (0.000000888)    

 

Pre-first(2010)             -0.0240*                   

                          (0.0136)                    

 

Pre-second(2009)     -0.00871          0.00432    

                          (0.0126)        (0.00946)    

 

Pre-third(2008)        -0.0115          0.00118    

                          (0.0127)        (0.00986)    

 

Pre-fourth(2007)        -0.000316        0.0118    

                          (0.0118)        (0.00910)    

 

Pre-fifth(2006)          0.0126           0.0241**  

                          (0.0119)        (0.00968)    

 

Pre-sixth(2005)     0.00990           0.0207*   

                          (0.0123)         (0.0108)    

 

New establishment          -0.0383**        -0.0245**  

                          (0.0150)         (0.0121)    

 

Liberal 0.00745          0.00808    

                          (0.0141)         (0.0141)    

 

Constant                11.75***         11.76*** 

                        (0.138)          (0.137)    

 

R-squared                   0.810            0.810    

Observations                 1796             1796    

 

Standard errors in parentheses 

* p<0.10, ** p<0.05, *** p<0.01 


