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INTRODUCTION 

Schools’ work environment is of increasing relevance for educators and educational policy, as evidenced in a 

series of recent reports in Sweden – our context of study – and around the world (UNICEF, 2018, Estrada et 

al., 2009, Skolverket, 2013, UNESCO, 2019, EU and WHO, 2008, Skolinspektionen, 2018). Few studies have 

however examined the determinants of schools’ work environment. In the present study we address this gap by 

studying how the organization of the national school market affects the work environment of schools. We 

specifically examine how school competition and socioeconomic conditions in schools and municipalities are 

associated with work environment in terms of i) complaints by parents and students against a school, and ii) 

reported incidents of disorder, including violence between students as well as between students and teachers.  

Schools’ work environment is vital for educational choices as well as outcomes, and is a key factor 

that parents assess when considering school choice (Jacob and Lefgren, 2007, Green et al., 2014, Longfield and 

Tooley, 2017). We could therefore expect this to be linked to differences in educational choices available. The 

deteriorating work environment in Swedish schools during the last two decades coincide with an increase in 

competition between public (municipal) and private (independent, voucher-funded) schools, yet we do not 

know whether these factors are causally related. An extensive literature on consequences from competition and 

choice in education has all but exclusively focused on students’ educational outcomes (Epple et al., 2017). 

However, educational outcomes such as student grades and test scores are far from the only relevant outcomes 

that may be affected by school competition. School choice enabled by competition between schools in a region 

or school district, has mostly been found to have positive effects on student grades. A central premise in this 

literature is that in order to attract and retain students, schools are incentivized to improve when faced with 

competition. A more specific mechanism by which this is achieved was proposed in Hirschman’s (1970) theory 

exit and voice. Hirschman argues that when school competition is absent, there are fewer available options for 

parents and students to choose among, and therefore voice becomes the only available option to improve 

school quality. The theory of exit and voice thus suggests that reported incidents of adverse work environments 

could be expected to decline with competition as the threats of exit incentivize schools to attend to problems 

that may cause turnover in students. However, there are few empirical studies testing these assumptions and 

especially how it adheres in the context of school competition.1 One study of Polish organizations in the 1970s 

revealed the potential of silent-complaints (not raising voice despite being dissatisfied) or non-silent exit (raising 
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voice while exiting) (Kolarska and Aldrich, 1980). Even if competition causally affects factual disorder in 

schools, it is unclear to what extent one should expect an increase or decrease in complaints. 

Prior studies on work environment in Swedish schools have relied on self-reported, cross-sectional 

data in one or a few schools (e.g. Modin et al., 2011, Modin and Östberg, 2009, Låftman et al., 2013). As such, 

we do not know if worsening work environment is related to increased school competition or by other factors. 

Internationally, research explains student disorder as primarily influenced by the socioeconomic conditions in 

schools or the proximate neighborhood, such as crime and income levels (e.g. Bowen and Bowen, 1999, Welsh 

et al., 2000, Stretesky and Hogan, 2005). 

We base our study on an extensive dataset including all Swedish junior high schools (7-9th grade) and 

high schools (10-12th grade) active between 1999-2011. The data include 1,841 junior high schools (7-9th grade) 

and 1,292 high schools (10-12th grade). Since 1992, Sweden has had a government funded voucher program 

were families can choose among both public schools and privately operated (independent) schools. Our data 

enables comparisons between school forms (public or independent), grade levels, and ownership types of 

independent schools, i.e., whether the school is a corporate owner who runs many schools or non-corporate 

school. The data also enables a quasi-experimental comparison between schools in municipalities that never 

experienced competition with those where competition was introduced 1999-2011. Since research on school 

competition and work environment related outcomes finds differential effects depending on the educational 

level studied (e.g. Deming, 2011, Billings et al., 2014, Nordström Skans and Åslund, 2010) we separate all 

analysis by (compulsory) junior high schools and (voluntary) high schools. This allows us to gauge differences 

in choice options since compulsory schooling is more strongly tied to students’ area of residency (e.g. Edmark 

et al., 2014, Holmlund et al., 2014, Söderström and Uusitalo, 2010). 

We analyze work environment at the school level using a range of covariates related to school 

competition, student composition, and the composition of the municipality in which the school is located. Our 

outcome variables related to work environment include i) parental and teacher complaints and ii) student 

disorder (including a sub-category of student violence). Additionally, we examine iii) student grade point 

average (GPA). Analyses are performed in two stages: 1) a main cross-sectional time series regression using the 

total population of junior high schools and high schools in Sweden, respectively, and 2) a difference-in-

difference model where we compare schools in those municipalities that have no competition with schools in 

municipalities that at some point introduced competition. 
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Our main analysis uses three key competition measures at the regional level that in prior studies are 

analyzed separately: the ratio of students in independent schools, the number of schools, and the school 

concentration (inverse Herfindahl index).2 We use two key socioeconomic conditions (SES) measures within 

schools: the ratio of students with foreign background and the ratio of students with highly educated parents, 

and three SES measures of the area in which the school is located: municipality crime and income levels and 

the ratio of recently arrived immigrants.  

Akin to prior research, our overall results suggest a positive association between the regional level of 

school competition and a focal school’s average GPA. Yet, the relationship between competition and schools’ 

work environment is radically different from that of student GPA. Higher competition is associated with more 

adverse work environment in junior high schools, whereas in high schools competition is associated with better 

work environment or has null-effects. These results suggest a potential trade-off between competition, work 

environment and performance in schools. Importantly, we obtain different results depending on competition 

measure, which we return to in the discussion section. 

Regarding school-level socioeconomic composition (SES), we find that junior high schools with a 

higher ratio of students with foreign background exhibit fewer complaints but more incidences of disorder and 

violence. Interestingly for high schools, this pattern is reversed, and schools with a higher ratio of students with 

foreign background rather exhibit lower levels of disorder. The ratio of students with highly educated parents does 

not affect disorder and violence for any educational level. Jointly, these findings challenge studies arguing that 

work environment is primarily driven by schools’ student composition.  

Regarding the influence of SES conditions in the region surrounding the school, we find that the 

crime rate in the municipality, but not income levels, is associated with higher levels of student disorder and 

violence in high schools whereas no impact is found on complaints. For junior high schools, both the crime 

rate and the income levels are positively associated with the level of complaints. 

The difference-in-difference analysis, which compares schools in the sub-group of municipalities that 

introduced competition during our observation period to schools in the sub-group of municipalities that never 

introduced competition, reveals that only the work environment dimension ‘complaints’ decrease among high 

schools by roughly 20 percent after the introduction of competition. This is consistent with Hirschman’s 

predictions that without an option to exit, parents and employees are limited to exercising voice if they seek to 
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express dissatisfaction with their school. Yet, we do not find any causal support for introduction of 

competition affecting the other dimensions of work environment. 

 Our paper contributes to the research on behavioral problems and work environment in schools 

which to date has primarily attended to student composition and regional segregation as primary drivers of 

work environment, but where evidence has been primarily limited to cross-sectional samples. We show that the 

socioeconomic factors in schools and regions have widely different influence on work environment in 

(mandatory) junior high schools compared to (choice-based) high schools, suggesting that student and region 

SES as explanations of school work environment are, at best, incomplete.  

We also contribute to the research on school competition by showing that competition may affect 

schools in other ways than student achievement, highlighting the differences in effects of competition on work 

environment in schools which face more ‘soft’ competition in terms of a lower voucher rate and where 

students more rarely change school (junior high school) and where competition is ‘intensive’ (high school). 

 
I. SCHOOLS’ WORK ENVIRONMENT  

While large-scale research on school competition is extensive, research on long-term work environment in 

schools is scarce. There is, however, a line of research on schools’ work environment in occupational health 

and social psychology, largely based on questionnaires and interviews in selected schools and regions. These 

studies indicate that schools' psychosocial work environment to a great extent affects both the students' well-

being and their school performance (e.g. Modin and Östberg, 2009, Modin et al., 2011). Self-reported work 

environment also tends to co-vary with schools' student composition in terms of being worse for schools with 

a higher share of minority students (Chen and Weikart, 2008, Demanet and Van Houtte, 2011).3 

 An explored mechanism at the individual level is the relationship between the degree of parental 

involvement and school satisfaction (Friedman et al., 2007), which may vary across minority groups, being  

influenced by perceived school safety (Friedman et al., 2006) and reasons for school choice (Hausman and 

Goldring, 2000). Parents’ academic involvement at home or in school activities has been found to reduce 

students’ behavioral problems in school irrespective of socioeconomic status (SES), however involvement by 

parents with high SES also increase students achievements (e.g. Hill et al., 2004, Domina, 2005).  

How school disorder is rooted in the neighborhood-at-large is a well-studied topic in sociology. 

Bowen and Bowen (1999) found, in a cross-sectional study of a national representative sample of 2,099 
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students in 93 public middle and high schools in the US, that perceived neighborhood and school danger 

among students significantly contributed to school behavior. Welsh et al. (2000) arrived at similar conclusions 

in a study of public middle schools in Philadelphia, with the addition that communities immediately 

surrounding the schools (in terms of crime, poverty, racial composition, and family structure) had stronger 

influence on school disorder than the communities from which students were drawn.4 

Studies addressing how school segregation affect work environment in terms of school disorder and 

violence are often based on cross-sections of selected schools and school districts in US. These studies show 

mixed results. Eitle and Eitle (2003) found that increased racial segregation among public middle and high 

schools in a Florida school district between 1999-2000 was negatively associated with school violence. On the 

other hand, Stretesky and Hogan (2005) found that segregation among Florida’s 371 high schools between 

2004-2005, was strongly associated with the level of school disorder, but that this relationship was completely 

mediated by the poverty rate in the region.  

Together, these studies show differential results on school disorder given an inside or outside school 

perspective on socioeconomic conditions as well as restricted samples and varying education levels.  

 

II. SCHOOL COMPETITION 

In 1992, Sweden introduced a voucher-funded school choice system providing households the possibility to 

choose a public or independent school (further described in institutional setting below). Up until now, most 

studies on the consequences from school competition have focused on educational outcomes. This relationship 

has been studied thoroughly in a number of countries, with overall findings indicating that competition in 

general tends to have a positive impact on students' school results with effect sizes ranging from negligible to 

quite substantial. Appendix 1 summarizes published studies on school competition in Sweden. Early studies on 

school competition in Sweden utilized data at the individual level of the first post-reform cohort affected by the 

reform in 1992 who finished their final year of compulsory school in 1998, with competition measured as the 

share of students in the municipality attending independent schools (Sandström and Bergström, 2005, Ahlin, 

2003). Bjorklund et al. (2006) criticized these initial studies for relying on cross section data with often small 

sample of students in specific municipalities.5 Later studies have used more extensive school- and student data 

for pre- and post-reform periods (Böhlmark and Lindahl, 2015, Wondratschek et al., 2013). Wondratschek et 

al. (2013) and Edmark et al. (2014) used an alternative measure of competition aiming to capture students’ 
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choice opportunities rather than the amount of choice made in the municipality: the number of public 

compulsory schools within students’ median 5-km commuting distance. Only one study focused partly on work 

environment: Böhlmark et al. (2016) evaluated switches by headmasters between schools on work environment 

in terms of teacher sick-leave, finding a negative effect which was amplified in municipalities with an above-

median share of independent schools. Hensvik (2012) estimate wages and turnover among high school teachers 

using the share of independent school teachers in a labor market region, finding positive effects of competition 

on teachers’ wages. This study is to our knowledge the only one that conducts large-scale evaluation of high 

school competition. It should be noted that in contrast to studies on compulsory schools that assume 

competition to occur within municipalities, evaluation of high schools indicate greater tendency for 

competition and school choice to occur across municipality borders (Skolverket, 2011). 

One concern of existing studies on school competition is that they utilize either a demand-side 

perspective (share of students in independent schools) or a supply-side perspective (number of schools) 

without controlling for one or the other. In addition, extant measures of competition could be elaborated by 

including, e.g., schools market activities or type of independent schools, given that smaller independent schools 

plausibly do not compete in the same way that large multi-unit chains of independent schools do. 

How competition actually shapes the educational conditions in schools, i.e., the underlying causal 

mechanisms, is considerably less explored. Source of influence neglected in previous research include 

pedagogical methods (Ahlin, 2003) or management (Bloom et al., 2015) in the school.6 Further, competition 

can affect schools in other ways than through students' educational results, for example by affecting the 

working environment for students and teachers. The working environment by which education is conducted 

can also be a competitive factor in itself—that is, students may be attracted to the school (or reject it) as a result 

of being known for having a good (or poor) work environment.  

 

III. BRIDGING COMPETITION AND WORK ENVIRONMENT 

Work environment among students is one of the key factors that parents assess when considering what school 

to choose (Jacob and Lefgren, 2007, Green et al., 2014, Longfield and Tooley, 2017). Theoretically, 

competition and enhanced choice may alter schools’ work environment in that students can leave schools they 

are dissatisfied with, rather than raising complaints in order to improve their current situation (Hirschman, 

1970). If complaint is an indicator of parental engagement (see Section I above), school choice may also alter 
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student behavior and academic performance. In his theory Hirschman (1970) assumes that parents are likely to 

have different propensities for voice and exit, in which socioeconomic advantageous parents are believed to be 

most active in using these options. 

Empirically, the proportion of students with highly educated parents – and as of late also the 

proportion of students with foreign background – are overrepresented in Swedish independent schools as 

compared to public schools (Holmlund et al., 2014), similar to findings in other countries (see for example 

Hsieh and Urquiola, 2006). Yet, there is a great variation among both public and independent schools in terms 

of students attracted (Baude et al., 2020). Some public schools in Sweden are traditionally attracting students 

with high-SES. Likewise, independent schools have various segments, such as, business, design or IT that are 

more or less attractive for students with high SES. School competition may thus be more or less intensive 

depending on the presence of type of schools in the region, i.e., whether there are public, independent (stand-

alone) schools, or independent corporate schools who are part of a large national or international chain of 

schools (Lundgren and Lakomaa, 2017, Wößmann, 2003). 

Work environment and competition are likely to be important factors for schools’ ability to recruit 

and keep highly qualified teachers and headmasters, which is crucial for enhanced educational results. Studies 

have found that educational outcomes are disproportionally improved by better teachers (Rivkin et al., 2005, 

Hanushek, 2011) and school management (Horng et al., 2010, Grissom and Loeb, 2011). Hensvik (2012) shows 

that teacher mobility and wage differentials in Sweden increased as a result of the school competition. Bloom et 

al. (2015) studied leadership through extensive survey data from schools in eight countries, including Sweden. 

They find that independent schools have significantly higher management quality than public schools. 

Böhlmark et al. (2016) examined the importance of headmasters on working environment, measured as the 

share of teachers on long-term sick leave at a school and staff turnover in schools, and found that an individual 

headmaster’s leadership affected both students' learning outcomes and the working environment in the school. 

 

IV. DATA AND INSTITUTIONAL SETTING 

Our study is based on a rich school level panel database of all Swedish compulsory schools and all high schools 

for the period 1999-2011, where we focus on junior high schools (grades 7-9, n=1,841) and high schools 

(grades 10-12, n=1,292).7 The share of students in independent schools was negligible until the late 1990s. As 

the grading system changed in 1998, comparisons over time are difficult and we therefore use 1999 as the 
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starting point. For each school, there is detailed data on the type of school, students’ socioeconomic conditions 

(SES), work environment, which includes complaints and incidents of disorder (accidents, violence, and other), 

and school quality in terms of grade-point average. We also use rich municipality level data with key 

explanatory variables of competition, SES, and a set of control variables. The data material is gathered from 

several sources, including Statistics Sweden, the Swedish National Agency for Education, the Swedish School 

Inspectorate, the Swedish Work Environment Authority, and UC's business and credit information. Variables 

are summarized below, with a detailed variable description provided in Appendix 2. 

 

The voucher reform 

In 1992 Sweden introduced school choice and a voucher system allowing families to choose between public 

schools and independent schools. While public schools only could offer the standard curriculum, independent 

schools could also offer extended curricula as well as pedagogic, ethnic or religious specialties. These types of 

independent schools were common the first years after the voucher reform but became increasingly rare after 

2000. The period after 2000 has seen a significant growth of schools operated by corporate groups, operating 

large number of schools (in contrast to the early independent schools that often were operated by associations, 

foundations or companies operating no more than one school). 

All independent schools must be approved by the Swedish School Inspectorate (SSI) and licenses may 

be revoked if the standards are not met. The SSI visits and scrutinizes all schools every second year to assure 

that they meet the national standards. The SSI also receives complaints by parents and students, which we use 

in this study (further described in method below). All independent schools are free and not bound to local 

taxes but rather to a national-level equalizing system that seeks to provide students equal opportunity regardless 

of individual or regional income level (Statskontoret, 2013). Parents and students are encouraged to apply to 

several schools and school transportation is free irrespective of school choice, municipality of residence or 

independent and public school choice.8 

Independent schools are different in nature, and the type of independent school that establishes itself 

can have great significance for what competitive pressure they exert on already existing schools. In this study, 

we have separated the type of schools into: (i) public schools, (ii) independent schools that are part of a 

corporate group, and (iii) independent schools that are not part of a corporate group. Corporate schools can be 

expected to act differently than other school ownership types. Non-corporate independent schools are often 
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run by one or a few individual owners, a family, a cooperative, or a religious neighborhood and are generally 

affiliated with a particular location. Corporate schools, in contrast, are often run as multi-unit chain with several 

schools established across the country.  

Figure 1 below shows the development of the number of schools (Y-axis) over time (X-axis), by 

educational level (Panel A-B), and type of school. Panel A highlights the predominance of public rather than 

independent junior high schools. At the high school level (Panel B) the gap between the number of public 

schools and the number of independent schools is smaller, mainly driven by corporate school establishments. 

In 2011, only 11 % of all compulsory school grades 7-9 were independent and 15 % of students attended 

independent schools (compared with 3.6 % in 1999). In contrast, around 47 % of all high schools were 

independent and 24 % of students attended independent high schools (compared with 2.2 % in 1999). This 

suggests that competition is stronger at the high school level. It can also be assumed that the students are 

willing to accept longer commutes at high school ages, something that further increases competition by 

expanding the choice set.  

Figure 1. Number of schools by educational level and type of school, 1999-2011 

Notes: In 2011, public schools constituted around 74% of all junior high schools, and 51% of all high schools; 
non-corporate schools constituted around 18% of all junior high schools and 15% of all high schools; 
corporate schools constituted approximately 8% of all junior high schools and 34% of all high schools. 
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Differences in choice between compulsory and high schools 

The voucher reform affected both compulsory schools (grades 1-9) and high schools (grades 10-12). 

Compulsory schools can further be divided into elementary school (grades 1-3), middle school (grades 4-6), and 

junior high school (grades 7-9) where the likelihood of travel distance to school tends to increase with student 

age (Statistics Sweden). Previous research on school competition in Sweden commonly study 9th grade among 

junior high schools. Although school choice is possible also at the compulsory level, it is less frequently 

exercised and majority of students enroll in the most proximate school. In high schools, students have to 

actively apply, meaning that student mobility – and hence room for competition – is higher. Similar to many 

countries, Swedish high schools are divided into vocational and academic oriented programs. This particular 

dimension of school choice may play a role for explaining variation in schools’ work environment – as schools 

with vocational and academic track may cater to different student groups. Our analyses thus separate grades 7-9 

(junior high schools) and grades 10-12 (high schools). 

 

V. EMPIRICAL STRATEGY AND VARIABLE CONSTRUCTION 

We predict schools’ work environment as a function of (i) the level of school competition in the municipality, 

and (ii) school- and municipality-level SES characteristics, with separate models fitted for junior high and high 

schools. Our baseline model takes the form: 

 
(1) 𝑦𝑦𝑖𝑖𝑖𝑖 = 𝛽𝛽1𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑗𝑗𝑖𝑖 +  𝛽𝛽2𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑗𝑗𝑖𝑖 + 𝑋𝑋𝑖𝑖𝑗𝑗𝑖𝑖𝛽𝛽3 + 𝑍𝑍𝑗𝑗𝑖𝑖

(3) + 𝑍𝑍𝑖𝑖𝑖𝑖
(2) + 𝛿𝛿𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑗𝑗𝑖𝑖 

 

where 𝑦𝑦𝑖𝑖𝑖𝑖 represents our outcome variable of work environment (three different measures, see details below) in 

school i, and year t, X represents a vector of school and municipality (j) control variables to be estimated; 

𝑍𝑍(3) and 𝑍𝑍(2) are random intercepts at the municipality and school level that are allowed to correlate with 𝑋𝑋, 𝛿𝛿 

is a year fixed effect, and 𝜀𝜀𝑖𝑖𝑖𝑖 is a random error term. This model allows us to include both time-varying and 

time-invariant variables. We also run these models on the outcome school quality, measured by students’ grade-

point average (GPA). 

Second, we predict school quality (GPA) also as a function of (i) the level of school competition in a 

municipality, and (ii) school- and municipality-level SES characteristics based on an OLS fixed effects model: 
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(2) 𝑦𝑦𝑖𝑖𝑖𝑖 = 𝛼𝛼 + 𝛽𝛽1𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑗𝑗𝑖𝑖 + 𝛽𝛽2𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑗𝑗𝑖𝑖 + 𝑋𝑋𝑖𝑖𝑗𝑗𝑖𝑖𝛽𝛽3 + 𝛾𝛾𝑖𝑖 + 𝛿𝛿𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖 
 

where 𝑦𝑦𝑖𝑖𝑖𝑖 is a measure of school i’s GPA, and year t, 𝛾𝛾 and 𝛿𝛿 are school and year fixed effects, respectively, and 

𝑋𝑋𝑖𝑖𝑗𝑗𝑖𝑖  represents a vector of other time-varying control variables at the school and municipality level (j), 𝛽𝛽1 is the 

key variables of competition to be estimated, 𝛽𝛽2 is the key variables of SES to be estimated, and 𝛽𝛽3 is a vector 

of school and municipality coefficients to be estimated, and 𝜀𝜀𝑖𝑖𝑖𝑖 is a random error term. Hausman tests suggest 

that we only have endogeneity problems for this particular outcome, and hence we don’t run fixed effects 

models on our outcomes measuring working environment.  

Third, we perform a separate analysis comparing schools in municipalities that introduced 

competition at varying times between 1999 and 20119, compared to schools in municipalities that never 

introduced competition, using a difference-in-difference model:  

 
(3) 𝑦𝑦𝑖𝑖𝑖𝑖 = 𝛼𝛼 + 𝛽𝛽1𝑐𝑐𝑡𝑡𝑐𝑐𝑡𝑡𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑖𝑖𝑖𝑖 + 𝑋𝑋𝑖𝑖𝑗𝑗𝑖𝑖𝛽𝛽2 + 𝛾𝛾𝑖𝑖 + 𝛿𝛿𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖 
 

Equation 3 is similar to equation 2 with the exception that the outcome variable 𝑦𝑦𝑖𝑖𝑖𝑖 is either a schools’ work 

environment or GPA, based on using school fixed effects 𝛾𝛾 and year fixed effects 𝛿𝛿, and a dummy variable 

(𝛽𝛽1) taking the value 1 for each year in post-treatment period for schools in municipalities that introduced 

competition, which here constitute our key explanatory variable of competition and difference-in-difference 

measure. This analysis is important because when a school market is first exposed to competition it can be assumed 

to have greater impact on the schools in the municipality than an increase in competition.  

 

School level measures of work environment 

We study three dimensions of schools’ work environment; complaints, disorder, and violence. The first variable 

is complaints to the National Agency for Education (1999-2007) and the School Inspectorate (who took over 

the responsibility 2008) made by students and parents due to dissatisfaction with the school. The second 

variable is reported incidences of disorder to the Work Environment Authority. Each report of complaint and 

incidence of disorder, which included information about the year it happened and a short subject title10 about 

its nature, was matched to the school where it occurred using manually controlled text algorithm. In addition, 

we study grade-point average (GPA), which is a common indicator of school quality used in previous research. 
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The first outcome variable – complaints – measures the annual number of dissatisfaction reported for 

each school to a third party national government, divided by the total number of students in the school in a 

focal year. This variable follows Hirschman’s focus on “negative voice with a formal orientation” (Hirschman, 

1970, p. 16). Dissatisfaction reports are mostly filed by parents but may also be filed by students and school 

staff.11 The data is gathered from the Swedish National Agency for Education and the Swedish School 

Inspectorate, which are required to document all reports of dissatisfaction by parent, student or employees. 

Apart for complaints about bullying, the two most frequent complaints are ‘denied requests for special support’ 

and ‘governance issues’.12 We found 9,963 complaints in total between 1999-2011, of which 8,302 complaints 

had been made for 79% of all junior high schools and 1,661 complaints for 41% of all high schools.  

The second outcome variable – reported incidents of disorder  – includes accidents, such as fall 

accidents in corridors or playground, injuries in sports class or when working with machines. It also includes 

destruction of school buildings, such as broken windows and graffiti, but also students’ use of firecrackers and 

pyrotechnics as well as small fires (e.g. against smoke detectors or in trashcans). Incidents of disorder must, in 

contrast to “dissatisfaction”, according to law, be reported to the Swedish Work Environment Authority by 

school employees or other members of the organization when these occur or become known. We found 7,799 

incidents of disorder in total between 1999-2011, of which 5,917 incidents had been filed for 57% of all junior 

high schools and 1,882 incidents of disorder filed for 29% of all high schools. Unlike data on complaints–

which do not contain information on type of complaint– the data on reported incidents of disorder can be 

broken down into separate categories based on detailed information in the case subject as provided by 

administrators. This information is used in the creation of the third outcome variable – reported incidents of 

violence  – consisting of disorder reports filed for reasons of violence, including fights, assaults, and threats (e.g. 

using knife, pistol and scissor but also verbal threats) occurring between students and between students and 

teachers. In our analyses we separate incidents of violence and disorder as distinct variables, however, we have 

also analyzed them together with no major differences in results. The data does not include serious acts of 

violence or felonies, which are reported to law enforcement. As with complaints, both disorder and violence 

are scaled by the annual number of incidents for each school divided by the total number of students in each 

school multiplied by 100.   

Finally, we examine an outcome measuring school quality rather than working environment, namely 

the logged yearly Grade Point Average (GPA) obtained by all students within schools in their 9th and final year of 
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study in junior high school and 12th and final year of study in high school. This is a common variable used to 

examine the impact of competition on school quality. The maximum value possible for each individual student 

is 320 points at junior high school and 20 points at high school level. Table 1 below shows summary statistics 

of all outcome variables. We note that junior high schools have worse working environment than high schools, 

as indicated by higher values on the level of complaints, disorder, and its sub-category of violence.  

 

 

Table 1. Summary statistics of outcome variables (pooled yearly, 1999-2011) 
   Junior high school   High school 
 Outcome variables Mean S.D. Min Max   Mean S.D. Min Max 
1) Complaints 0.118 0.333 0 9.831  0.058 0.249 0 7.143 
2) Disorder 0.061 0.220 0 4.317  0.042 0.310 0 10 
2b) Violence 0.029 0.182 0 10.942  0.009 0.068 0 2.273 
3) GPA (log) 5.343 0.099 4.662 5.684   2.619 0.109 1.411 2.991 

 

Key variables of school competition 

We use three measure of competition in the main analysis (equation 1–2) that follows previous research: 1) 

school concentration (inverse Herfindahl), 2) number of schools, and 3) the share of students in independent 

schools, all computed at the municipality level. Together, these measures accounts for the concentration of 

schools, the amount of choice available, as well as the amount of choice made in the municipality. All variables 

are constructed so that higher values indicate higher levels of competition. School concentration (inverse 

Herfindahl) measures the market concentration as the sum of each school’s squared market share of the total 

student population in each municipality. The index is inversed and ranges from 0 to 1, where 0 indicates full 

monopoly with few schools having large market shares whereas 1 indicates perfect competition with the 

existence of several schools having equal market shares. In a separate analysis we include our fourth key 

explanatory variable of competition, which is competition introduction in terms of treatment (equation 3). 

Table 2 below includes summary statistics of our key independent variables of competition. We note that junior 

high schools tend to have lower ratio of independent school students but higher number of schools and higher 

school concentration (inverse Herfindahl). 
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Table 2. Key variables of competition (pooled yearly, 1999-2011) 
  Junior high school   High school 
  Mean S.D. Min Max   Mean S.D. Min Max 
School concentration (inverse Herfindahl) 0.789 0.228 0 0.988  0.560 0.351 0 0.981 
Number of schools 24.261 33.649 1 133  13.904 21.622 1 94 
Ratio of independent school students  0.105 0.106 0 0.568  0.162 0.173 0 1 
Competition introduced (treatment) 0.234 0.424 0 1  0.180 0.385 0 1 

 

For our difference-in-difference model, the treatment variable is municipalities that introduce competition 

sometime during our observation period 1999-2011. There are 47 municipalities that have 1 public junior high 

school and 117 municipalities that have 1 public high school throughout the analysis period. If we only assume 

that competition is introduced when an independent school is started next to a public school, then we have 13 

municipalities that transition from monopoly to competition among junior high schools (22 among high 

schools). Schools within these municipalities constitute our primary interest and subject for quasi-experimental 

study. The complete list of identified municipality types is presented in Table 3 below in which type 1 and 2 are 

compared in our analyses. Further details are provided in Appendix 3. 

 
Table 3. Number of municipalities and competition levels 

Level of competition Junior high school  High school 
1) No competition 47  117 
2) Transition to competition 13  22 
3) Competition 125  72 
4) To and from competition 0  30 
5) 2 or more public schools 105  44 
6) One independent school 0  5 
Total 290  290 

 

Socioeconomic conditions 

Previous research has suggested that schools’ work environment is influenced by students’ socioeconomic 

conditions (SES) and neighborhood characteristics surrounding the school. At the school level we therefore 

include variables capturing 1) ratio of students with foreign background, and 2) ratio of students highly educated parents. At 

the neighborhood level (municipality), we measure overall SES in terms of 3) crime rate, 4) average income, and 5) 

newly arrived immigrants (Bowen and Bowen, 1999, Welsh et al., 2000, Stretesky and Hogan, 2005). Ratio of 

students with foreign background is measured as the annual share of students in a school born abroad or born 

in Sweden with both parents born abroad (again, Appendix 2 provides detailed variable descriptions). 

We summarize the socioeconomic variables in Table 4 below for our samples of junior high schools 

and high schools, respectively. Table 4 shows that the ratio of students with foreign background is higher 
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among high schools than junior high schools. The ratio of students with highly educated parents tends to be 

similar at both educational levels, albeit slightly higher among junior high schools. Likewise, crime rate and 

mean income at the municipality level are similar for both educational levels. 

 
Table 4. Socioeconomic conditions variables (pooled yearly, 1999-2011) 

  Junior high school   High school 
 Mean S.D. Min Max  Mean S.D. Min Max 
School level SES                   
Ratio of students with foreign background 0.083 0.117 0 0.970  0.140 0.126 0 0.930 
Ratio of students with highly educated parents 0.502 0.151 0.090 1  0.419 0.158 0 0.920 
Municipality level SES          
Mean income (log) 5.347 0.166 4.930 6.090  5.348 0.154 4.925 6.090 
Crime rate 0.129 0.043 0 0.231  0.128 0.042 0.036 0.231 
Ratio newly arrived immigrants 0.009 0.005 0 0.048  0.009 0.005 0 0.047 

 

Descriptive statistics for all variables and bivariate correlations are provided in Appendix 4. We include several 

school-level control variables: The time-invariant variable type of school (measured as ‘0’ if public school, ‘1’, if 

non-corporate private, and ‘2’ if corporate private), and several time-variant variables: ratio of certified teachers, ratio 

of special certified teachers, and school size. The type of school is important since independent school types, which we 

call ‘non-corporate’ school (one owner running a single school) or ’corporate’ school (owners running multiple 

schools that are part of a corporate group), respectively (see Figure 1 above) have distinct goals with their 

business and thus exercise different types and levels of competitive pressure on other organizations (Lundgren 

and Lakomaa, 2017). School size is included as an important control since there is a great variation depending on 

school type and that school size has influence on both school disorder and quality (e.g. Gottfredson, 1985, Lee 

and Smith, 1997). For our difference-in-difference model (equation 3), we include two additional time-varying 

municipality level controls: municipality population and political majority.  

 

VI. RESULTS 

We begin with analyzing the effects of competition, then the effects of schools- and municipalities’ SES, 

separately for junior high schools and high schools, respectively. To ascertain that the results are not affected 

by multicollinearity, separate analyses for each of the independent variables of competition are provided in 

Appendix 5, for junior high and high schools, respectively. We do not find any major differences. We also 

perform a set of robustness tests presented in Section VIII. 
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Main results junior high schools – competition 

Table 5 below presents our results for work environment and quality in junior high schools. Since Model 1–3 

are based on equation 1 and model 4 is using equation 2, they are interpreted differently. Beginning with Model 

1–3 in Table 5, we see that the effects of our three measures of competition differ across our outcome variables 

of work environment and student GPA. The level of school concentration (inverse Herfindahl), of junior high 

schools within a municipality has no significant relationship with the outcome variables of complaints, disorder, 

violence, or GPA in Model 1-3. In contrast, the number of junior high schools that students in a municipality 

can choose from, is positively but weakly related to the level of complaints for a focal school (β=0.001, 

p<0.001) as well as student GPA (β=0.000, p<0.10), but weakly negatively related to violence (β=-0.000, 

p<0.05). Our third measure of competition, capturing the amount of choice made among junior high school 

students in a municipality (’Ratio of independent school students’), is positively related to both disorder 

(β=0.085, p<0.10) and violence (β=0.085, p<0.05) as well as student GPA (β=0.055, p<0.001), but has no 

systematic relationship with complaints. Hence, the specific choice of competition measure has a non-negligible 

effect on results obtained, which we return to in the discussion section.  

In order to assure our results are not due to unobserved differences between schools in municipalities 

with varying levels of competition, we have tested for endogeneity using a Hausman test. Only the GPA results 

are subject to such endogeneity, and as such, Model 4 in Table 5 fits fixed effects model with student GPA as 

outcome variable (equation 2). We see that all three competition variables are positively related to GPA but 

only school concentration is significant. A 10 percentage point increase in competition, measured by school 

concentration (inverse Herfindahl), of junior high schools in a municipality is associated with an increase in 

average GPA by roughly 0.5 percentage points.  

 

Main results junior high schools – socioeconomic conditions  

We now turn to examining the variables measuring socioeconomic conditions in schools and their 

neighborhoods. We see from Table 5 below that the ratio of students with foreign background in a junior high 

school is negatively associated with the level of complaints (β=-0.134, p<0.05), but positively associated with 

school disorder (β=0.128, p<0.001) and violence (β=0.138, p<0.001). It is negatively associated with students’ 

average GPA (β=-0.083, p<0.001). On the one hand, this affirms prior research arguing that parents SES-level 

proxy for ‘school engagement’, affecting both achievement level and behavior among students (Hill et al., 2004, 
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Domina, 2005). On the other hand, the ratio of students with highly educated parents is only associated with 

complaints (β=-0.144, p<0.05) and markedly strongly associated with students’ average GPA (Model 3, β= 

0.284, p<0.001). The association between schools’ socioeconomic conditions and GPA remains also in our 

fixed effects models (Model 4 of Table 5). On the municipality level we find that school complaints are 

positively associated with municipality mean income (β=0.122, p<0.10) and crime rate (β=0.670, p<0.01).13 

Neither level of crime nor mean income in the municipality has any significant associations with school 

disorder and violence. These results question previous research highlighting SES conditions in regions as the 

primary drivers of schools’ adverse work environment. We do find a positive and markedly strong association 

between the ratio of newly arrived immigrants in a municipality and violence in schools (β=3.002, p<0.001).  

 

Table 5. Regressions of junior high schools work environment and quality, 1999–2011 

  (1) (2) (2b) (3) (4) 
  Complaints Disorder Violence GPA GPA FE 
School competition      
School concentration (inverse Herfindahl) -0.024 0.004 0.022 -0.012 0.046* 
 (0.037) (0.022) (0.017) (0.008) (0.020) 
Number of schools 0.001*** 0.000 -0.001* 0.000+ 0.000 
 (0.000) (0.000) (0.000) (0.000) (0.000) 
Ratio of independent school students -0.068 0.085+ 0.085* 0.055*** 0.046 
 (0.075) (0.051) (0.042) (0.014) (0.029) 
School SES      
Ratio of students with foreign background -0.134* 0.128*** 0.138*** -0.083*** -0.060*** 
 (0.053) (0.033) (0.026) (0.010) (0.014) 
Ratio of students with highly educated parents -0.114* -0.016 -0.026 0.284*** 0.209*** 
 (0.049) (0.030) (0.024) (0.009) (0.013) 
Municipality SES      
Mean income (log) 0.122+ 0.027 -0.035 0.032+ -0.049 
 (0.066) (0.045) (0.035) (0.017) (0.077) 
Crime rate 0.670** 0.019 -0.131 -0.171*** -0.085 
 (0.221) (0.150) (0.122) (0.044) (0.066) 
Ratio newly arrived immigrants -0.738 1.645+ 3.002*** 0.063 -0.248 
 (1.326) (0.915) (0.753) (0.250) (0.343) 
Control variables      
Type of school (0=Public)      

Non-corporate (=1) -0.007 -0.025+ -0.024* 0.063***  
 (0.026) (0.014) (0.011) (0.006)  
Corporate (=2) -0.018 -0.011 -0.017 0.034***  

 (0.028) (0.015) (0.012) (0.006)  
Ratio certified teachers -0.175*** 0.007 0.028 0.006 0.009 
 (0.042) (0.027) (0.022) (0.008) (0.009) 
Ratio spec. certified teachers 0.309** 0.001 -0.011 -0.034+ -0.008 
 (0.112) (0.071) (0.058) (0.020) (0.035) 
Ratio of students with foreign background -0.134* 0.128*** 0.138*** -0.083*** -0.060*** 
 (0.053) (0.033) (0.026) (0.010) (0.014) 
Ratio of students with highly educated parents -0.114* -0.016 -0.026 0.284*** 0.209*** 
 (0.049) (0.030) (0.024) (0.009) (0.013) 
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GPA (log) -0.139* 0.014 -0.015   
 (0.056) (0.036) (0.030)   
School size (log) -0.108*** -0.034*** -0.014* 0.020*** 0.023*** 
 (0.014) (0.008) (0.006) (0.003) (0.006) 
Constant 0.911* -0.009 0.316 4.928*** 5.307*** 
 (0.440) (0.292) (0.234) (0.087) (0.388) 
Observations 10,176 10,176 10,176 10,176 10,176 
Number of groups (municipalities) 262 262 262 262 262 
Number of groups (schools) 1,305 1,305 1,305 1,305 1,305 
-2LL -2477 1610 3380 15378 17692 
df 26 26 26 25 22 
School FE NO NO NO NO YES 
Year dummies YES YES YES YES YES 
Within R-square 0.066 0.023 0.019 0.080 0.084 
Between R-square 0.124 0.039 0.031 0.550 0.413 
Overall R-square 0.088 0.031 0.025 0.529 0.405 

Notes: Results in columns 1–3 are based on multi-level OLS models where our outcome variables occur at the 
school level l (level 1) but schools are nested in municipalities (level 2). Results in columns 4 are based on 
generalized least squares (GLS) with fixed effects. Standard errors (in parentheses) are clustered at the 
municipality level in all models. *** p<0.001, ** p<0.01, * p<0.05, + p<0.10. 
 

Main results high schools – competition 

Table 6 below presents our results for high schools. In line with the analyses conducted in Table 5, we have 

tested for endogeneity using a Hausman test. Given that only the GPA results are subject to such endogeneity, 

Model 4 in Table 6 fits fixed effects model with student GPA as outcome variable (equation 2). 

First and foremost, we note that while the direction of association between competition and schools’ 

working environment were mixed at the junior high school level (Table 5), all significant results in Table 6 

indicate that competition is associated with improved working environment in high schools. School 

competition, measured by school concentration (inverse Herfindahl), is negatively associated with complaints in 

Model 1 (β=-0.031, p<0.05) and the choice available (number of schools) is negatively associated with reported 

incidents of disorder (β=-0.002, p<0.01). In contrast to the analysis of junior high schools, the third 

competition measure, capturing the amount of choice made (ratio of independent school students) has no 

apparent association with the work environment outcomes. None of the competition measures show any 

significant associations with violence in high schools. However, when we enter the high school competition 

variables separately (Appendix 5), we find that number of schools is negatively associated with violence. For 

average GPA, there remains one significant association in the fixed effects model (column 4 of Table 6), 

indicating that a 10 percentage point increase in number of schools is associated with 0.01 percentage points 

higher student GPA. If we compare average number of schools (13.9) with a one standard deviation increase in 

average number of schools (21.6) the difference between them is almost 2 percent (0.01*21.6).  
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Main results high schools – socioeconomic conditions 

Turning to the variables measuring socioeconomic conditions in schools, we see that in sharp contrast to the 

analysis of junior high schools, the ratio of students with foreign background is in fact negatively associated 

with school disorder (β=-0.142, p<0.01) (in the junior high school analysis, the ratio of students with foreign 

background had a positive association with disorder). Again, the ratio of students with highly educated parents 

is positively associated with student GPA both in model 3 (β=0.427, p<0.001) and in model 4 which applies 

fixed effects (β=0.334, p<0.001). In the fixed effects model we see that a 10 percentage point increase in the 

ratio of students with highly educated parents in high schools is associated with roughly 3 percentage points 

higher student GPA, very similar to the analysis of junior high schools.  

Table 6. Regressions of high schools work environment and quality, 1999–2011 

  (1) (2) (2b) (3) (4) 
  Complaints Disorder Violence GPA GPA FE 
School competition      
School concentration (inverse Herfindahl) -0.031* 0.012 -0.004 -0.033*** 0.007 
 (0.015) (0.025) (0.005) (0.008) (0.015) 
Number of schools 0.000 -0.002** -0.000 0.000* 0.001*** 
 (0.000) (0.001) (0.000) (0.000) (0.000) 
Ratio of independent school students 0.005 0.053 -0.007 0.022+ -0.009 
 (0.029) (0.045) (0.009) (0.013) (0.025) 
School SES      
Ratio of students with foreign background 0.023 -0.142** 0.007 0.016 -0.025 
 (0.036) (0.053) (0.010) (0.015) (0.030) 
Ratio of students with highly educated parents -0.030 -0.053 -0.004 0.427*** 0.334*** 
 (0.034) (0.050) (0.010) (0.013) (0.032) 
Municipality SES      
Mean income (log) 0.055 0.038 0.019 -0.071** -0.004 
 (0.037) (0.069) (0.012) (0.024) (0.097) 
Crime rate 0.044 0.564* 0.118* -0.217*** -0.135 
 (0.158) (0.238) (0.049) (0.062) (0.085) 
Ratio newly arrived immigrants 1.431 1.447 0.078 0.319 0.272 
 (0.941) (1.393) (0.294) (0.349) (0.493) 
Control variables      
Type of school (0=Public)      

Non-corporate (=1) 0.018 -0.051* -0.000 -0.007  
 (0.014) (0.021) (0.004) (0.007)  
Corporate (=2) -0.006 -0.028 -0.001 -0.013*  

 (0.013) (0.020) (0.004) (0.007)  
Ratio certified teachers -0.046+ 0.023 -0.000 0.026** 0.017 
 (0.024) (0.033) (0.007) (0.008) (0.013) 
Ratio spec. certified teachers 0.014 0.137 -0.005 0.092** 0.082 
 (0.102) (0.135) (0.029) (0.033) (0.088) 
Ratio of students with foreign background 0.023 -0.142** 0.007 0.016 -0.025 
 (0.036) (0.053) (0.010) (0.015) (0.030) 
Ratio of students with highly educated parents -0.030 -0.053 -0.004 0.427*** 0.334*** 
 (0.034) (0.050) (0.010) (0.013) (0.032) 
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GPA (log) 0.012 0.033 -0.015   
 (0.039) (0.050) (0.011)   
School size -0.021*** -0.017* 0.001 -0.015*** -0.014+ 
 (0.005) (0.007) (0.001) (0.002) (0.007) 
Constant -0.124 -0.236 -0.072 2.861*** 2.527*** 
 (0.221) (0.379) (0.071) (0.121) (0.502) 
Observations 6,970 6,970 6,970 6,970 6,970 
Number of groups (municipalities) 239 239 239 239 239 
Number of groups (schools) 889 889 889 889 889 
-2LL -67.00 -1123 8955 9111 10660 
df 26 26 26 25 22 
School FE NO NO NO NO YES 
Year dummies YES YES YES YES YES 
Within R-square 0.017 0.015 0.006 0.103 0.107 
Between R-square 0.049 0.017 0.035 0.464 0.368 
Overall R-square 0.028 0.015 0.014 0.443 0.361 

Notes: Results in columns 1–3 are based on multi-level OLS models where our outcome variables occur at the 
school level l (level 1) but schools are nested in municipalities (level 2). Results in columns 4 are based on 
generalized least squares (GLS) with fixed effects. Standard errors (in parentheses) are clustered at the 
municipality level in all models. *** p<0.001, ** p<0.01, * p<0.05, + p<0.10. 

Socioeconomic conditions at the municipality level, in terms of mean income and crime rate, shows 

no significant association with high school level complaints (while both were positive at the junior high school 

level). Contrary to the analysis of junior high schools, we now find consistent results with previous research 

advocating for the influence of regional context on behavior within schools, given that crime rate is positively 

associated with both disorder and violence in schools (β=0.564 and β=0.118, respectively, both p<0.05). Taken 

together, these findings show that the effects of school competition as well as SES conditions in schools and 

regions differs starkly when analyzing work environment among high schools and junior high schools.14 A 

primary explanation is that junior high schools are presumably more strongly attached to their local catchment 

area. Around 32 percent of high school students commuted to schools in another municipality in 2011 

(Skolverket, 2011), to be compared with only 5 percent of junior high school students in 2016 (Statistics 

Sweden). We further evaluate this in a series of robustness tests below where we find similar effects. 

 

The most important results are that our competition measures have mixed effects on work environment among 

junior high schools but are associated with better work environment among high schools. Second, school SES 

seems to exhibit stronger influence on disorder and violence among junior high schools whereas municipality 

SES exhibit stronger influence on disorder and violence among high schools. This provides partial support for 

occupational health and sociological studies on the importance of school composition and neighborhood as 

their influence on student behavior varies depending on educational level and thereby potentially by the degree 

of competition and choice. 
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VII. DIFFERENCE-IN-DIFFERENCE ANALYSIS OF INTRODUCTION OF COMPETITION 

In this analysis we use equation 3 described in the estimation strategy above. We select those municipalities that 

introduce competition and go from one school to two or more schools sometime between 1999-2011. We 

compare these municipalities with municipalities that have never had competition between 1999-2011. The 

municipalities that introduce competition will serve as our treatment group and the municipalities that have 

never had competition before will serve as our control group. This model includes a treatment variable, which 

is a dummy coded as 0 the year a municipality do not have competition and 1 the year the municipality 

introduce competition. The treatment variable in this analysis constitutes our key variable of competition. For 

this reason, we exclude the other competition variables used in previous models (equation 1-2). Since the 

municipalities included in our difference-in-difference model are small (see Table A3.3 in Appendix 3 for a list 

including the average population size of the selected municipalities), the results could be interpreted as what 

happens when a municipality goes from no competition to weak competition, i.e., a weak treatment. A quasi-

experimental study requires parallel trends of the outcome variable over time within the control- and treatment 

group in order to have comparable effects (Angrist and Krueger, 1999). Figure A3.2 in Appendix 3 presents the 

development of complaints over time and there seems to be a fit between the control- and the treatment group 

for both junior high school (Panel A) and high school (Panel B). 

The results are presented in Table 7 below. The null hypothesis is that the treatment (introduction of 

competition) has no impact on each work environment and school quality variables. The effect of our 

treatment variable is consistently negative (with and without control variables) for the outcome variable 

‘complaints’ at the high school level (Panel B Model 1). A change by introduction of competition among high 

schools in a municipality that has never had competition before decreases school level complaints by 0.06 

percent per student (0.06/100 per student, since all outcome variables are multiplied by 100 for ease of 

comparison), which is a noticeable effect. If we compare mean school size in selected municipalities (311) with 

a one standard deviation increase in mean school size (330), the difference between them is almost 20 percent. 

(0.06*330=19.8) The effects of competition on high school complaints more than double when we include 

school level control variables, and when both school level and municipality level control variables are 

introduced. This is consistent with Hirschman’s (1970) theory of exit and voice in that complaints decline when 

competition is introduced. 



Table 7. School fixed effects difference-in-difference model of junior high schools and high schools, 1999-2011 
 Panel A: Junior high schools  Panel B: High schools 
  (1) (2) (2b) (3)  (1) (2) (2b) (3) 
No controls  Complaints Disorder Violence GPA  Complaints Disorder Violence GPA 
Competition introduced (treatment) 0.076 0.026 0.014 0.013  -0.060+ 0.020 -0.002 -0.000 
 (0.080) (0.020) (0.014) (0.011)  (0.034) (0.018) (0.008) (0.019) 
Constant 0.063* 0.038* 0.003 5.285***  -0.018 -0.023 -0.001 2.530*** 
 (0.027) (0.018) (0.003) (0.009)  (0.014) (0.016) (0.002) (0.020) 
Observations 914 914 914 845  1,936 1,936 1,936 1,424 
R2 0.027 0.021 0.031 0.035  0.025 0.034 0.014 0.092 
Number of schools 78 78 78 72  177 177 177 130 
School level controls          
Competition introduced (treatment) 0.084 0.056+ 0.028 0.014  -0.115+ 0.006 -0.001 0.008 
 (0.097) (0.030) (0.026) (0.014)  (0.066) (0.023) (0.009) (0.018) 
Constant -2.612 -0.754 -0.178 5.055***  0.972 0.627 0.020 2.342*** 
 (2.309) (0.803) (0.260) (0.154)  (0.649) (0.619) (0.047) (0.089) 
Observations 402 402 402 402  1,163 1,163 1,163 1,163 
R2 0.163 0.036 0.090 0.118  0.040 0.055 0.021 0.124 
Number of schools 52 52 52 52  124 124 124 124 
Municipality level controls          
Competition introduced (treatment) 0.121 0.033 0.014 0.011  -0.059+ 0.019 -0.000 0.000 
 (0.103) (0.023) (0.015) (0.011)  (0.034) (0.020) (0.007) (0.020) 
Constant 19.560 -1.430 -0.426 4.036***  -3.032 -1.597 0.362 4.121*** 
 (12.815) (1.906) (0.753) (1.085)  (4.517) (1.961) (0.889) (1.112) 
Observations 901 901 901 832  1,914 1,914 1,914 1,408 
R2 0.033 0.024 0.032 0.053  0.026 0.035 0.021 0.089 
Number of schools 78 78 78 72  177 177 177 130 
All controls          
Competition introduced (treatment) 0.089 0.056+ 0.027 0.008  -0.122+ 0.007 -0.000 0.006 
 (0.099) (0.029) (0.025) (0.014)  (0.064) (0.023) (0.008) (0.016) 
Constant 2.357 0.127 0.108 3.470**  -5.254 -5.428 -0.417 4.545*** 
 (5.912) (1.617) (0.817) (1.048)  (7.293) (3.887) (0.600) (1.191) 
Observations 402 402 402 402  1,163 1,163 1,163 1,163 
R2 0.172 0.038 0.096 0.154  0.043 0.065 0.030 0.133 
Number of schools 52 52 52 52  124 124 124 124 
 
Notes: Based on school fixed effects models with year dummies. Standard errors cluster at municipalities. *** p<0.001, ** p<0.01, * p<0.05, + p<0.10 



VIII. ROBUSTNESS TESTS 

Analysis of high schools in 94 school markets 

The Swedish National Agency for Education has identified 94 local high school markets that connects the 290 

municipalities in which students commute across in order to attend their school of choice (Skolverket, 2011). 

We aggregate our variables to the local school markets and run similar regressions for high schools (equation 1 

and 2). Table 8 below presents the results.  

We see almost the same effects as in the main analysis for all our competition measures. An exception  

 

Table 8. Analysis of high schools in 94 local school markets, 1999-2011 

  (1) (2) (2b) (3) (4) 
  Complaints Disorder Violence GPA GPA FE 
School competition      
School concentration (inverse Herfindahl) -0.058* 0.026 -0.010 -0.013 0.040** 
 (0.023) (0.038) (0.007) (0.011) (0.014) 
Number of schools 0.000 -0.001* -0.000** 0.000 -0.000 
 (0.000) (0.000) (0.000) (0.000) (0.000) 
Ratio of independent school students -0.081 -0.140+ -0.019 0.016 0.037 
 (0.060) (0.084) (0.017) (0.020) (0.029) 
School SES      
Ratio of students with foreign background 0.014 -0.125* 0.010 0.006 -0.029 
 (0.036) (0.053) (0.010) (0.015) (0.027) 
Ratio of students with highly educated parents -0.034 -0.047 -0.003 0.417*** 0.333*** 
 (0.033) (0.049) (0.009) (0.013) (0.037) 
Municipality SES      
Mean income (log) 0.136* 0.027 0.042* -0.062+ -0.003 
 (0.056) (0.106) (0.017) (0.033) (0.123) 
Crime rate 0.143 0.743* 0.190*** -0.170* -0.061 
 (0.189) (0.291) (0.054) (0.074) (0.101) 
Ratio newly arrived immigrants 1.113 1.599 0.158 0.371 0.468 
 (0.941) (1.354) (0.269) (0.345) (0.477) 
Constant -0.526+ -0.213 -0.191* 2.816*** 2.496*** 
 (0.310) (0.558) (0.090) (0.168) (0.629) 
Observations 6,970 6,970 6,970 6,970 6,970 
Number of groups (LSMarkets) 94 94 94 94 94 
Number of groups (schools) 889 889 889 889 889 
-2LL -62.85 -1122 8958 9091 10656 
Df 26 26 26 25 22 
School FE NO NO NO NO YES 
Year dummies YES YES YES YES YES 
Control variables YES YES YES YES YES 
Within R-square 0.019 0.016 0.006 0.103 0.106 
Between R-square 0.047 0.016 0.041 0.442 0.370 
Overall R-square 0.029 0.014 0.017 0.426 0.367 

Notes: Results in columns 1–3 are based on multi-level OLS models where our outcome variables occur at the 
school level l (level 1) but schools are nested in municipalities (level 2). Results in columns 4 are based on 
generalized least squares (GLS) with fixed effects. Standard errors (in parentheses) are clustered at the 
municipality level in all models. *** p<0.001, ** p<0.01, * p<0.05, + p<0.10. 
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is that ratio of independent school students is now negatively associated with disorder (β=-0.140, p<0.10), and 

the negative association between number of schools and violence is now significant. Also, school concentration 

(and not number of schools) is now positive associated with GPA in the fixed effects model (Model 4). A 10 

percentage point increase in school concentration of high schools in the local school market is associated with 

4 percentage points higher GPA. 

In terms of municipality SES, we see that municipality mean income level is now positively associated 

with complaints (β=0.136, p<0.05) and violence (β=0.042, p<0.05), all else equal One possibility is that high-

income municipalities are now incorporated into a common local school market. 

 

Analysis of schools in municipalities with at least 1 corporate school present 

We have argued that different type of schools exhibit different competitive pressure, specifically that the 

presence of corporate schools in the municipality should exhibit stronger competitive pressure on other 

surrounding schools. We test this by conducting our regressions in municipalities that have at least one 

corporate school present. By doing so we reduce the number of observations considerably. Table 9 and 10 

below presents the results. Since we test our argument about competitive intensity, we will not discuss the 

results for our SES variables here. We observe some changes in the associations, mostly for junior high schools 

whereas the associations for high schools mostly remains the same, except that the ratio of students in 

independent schools is weakly positive associated with disorder in Model 2 (β=0.115, p<0.10) and that the 

number of schools is negatively associated with school violence in Model 2b (β=-0.000, p<0.05), see Table 10.  

Concerning some of the deviations as compared to the main analysis of junior high schools in Table 

9, we see that all competition variables have a negative association with disorder, but only school concentration 

is significant (β=-0.206, p<0.10). We also see that none of our competition measures significantly predicts 

violence when specified in municipalities with at least one corporate school present. Likewise only ratio of 

independent school students has a weak negative association with GPA using equation 1 in Model 3. However, 

school concentration (inverse Herfindahl) exhibit a significant positive relationship with GPA using equation 2 

in Model 4. A 10 percentage point increase of competition in the municipality in terms of school concentration 

(inverse Herfindahl) is associated with roughly 1.5 percentage points increase in average GPA, to be compared 

with 0.5 percentage points increase in the main analysis). Together, these results partially confirm our 

proposition that corporate schools pose a stronger competitive pressure on surrounding schools. 
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Table 9. Junior high schools in municipalities with at least 1 corporate junior high school present, 

1999-2011 

  (1) (2) (2b) (3) (4) 
  Complaints Disorder Violence GPA GPA FE 
School competition      
School concentration (inverse Herfindahl) -0.023 -0.206+ -0.098 0.032 0.151** 
 (0.182) (0.107) (0.117) (0.034) (0.054) 
Number of schools 0.002** -0.000 -0.000 0.000 -0.000 
 (0.001) (0.000) (0.001) (0.000) (0.000) 
Ratio of independent school students -0.092 -0.071 0.033 -0.047+ -0.084 
 (0.157) (0.107) (0.110) (0.028) (0.067) 
School SES      
Ratio of students with foreign background -0.243** 0.157*** 0.153*** -0.073*** -0.057** 
 (0.080) (0.045) (0.044) (0.013) (0.021) 
Ratio of students with highly educated parents -0.229** -0.041 -0.068 0.323*** 0.226*** 
 (0.085) (0.049) (0.048) (0.013) (0.015) 
Municipality SES      
Mean income (log) 0.064 0.072 -0.052 0.125*** 0.043 
 (0.126) (0.084) (0.101) (0.027) (0.154) 
Crime rate 0.455 0.101 -0.198 -0.026 0.002 
 (0.491) (0.338) (0.335) (0.086) (0.102) 
Ratio newly arrived immigrants -1.129 4.372* 2.603 0.413 -0.072 
 (2.604) (1.802) (1.812) (0.467) (0.654) 
Constant 1.291 -0.164 0.240 4.326*** 4.714*** 
 (0.826) (0.528) (0.592) (0.148) (0.788) 
Observations 4,673 4,673 4,673 4,673 4,673 
Number of groups (municipalities) 65 65 65 65 65 
Number of groups (schools) 741 741 741 741 741 
-2LL -2155 116.8 568.5 6668 7971 
Df 26 26 26 25 22 
School FE NO NO NO NO YES 
Year dummies YES YES YES YES YES 
Control variables YES YES YES YES YES 
Within R-square 0.044 0.019 0.012 0.091 0.096 
Between R-square 0.132 0.053 0.038 0.598 0.462 
Overall R-square 0.083 0.032 0.029 0.587 0.476 

Notes: Results in columns 1–3 are based on multi-level OLS models where our outcome variables occur at the 
school level l (level 1) but schools are nested in municipalities (level 2). Results in columns 4 are based on 
generalized least squares (GLS) with fixed effects. Standard errors (in parentheses) are clustered at the 
municipality level in all models. *** p<0.001, ** p<0.01, * p<0.05, + p<0.10. 
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Table 10. High schools in municipalities with at least 1 corporate high school present, 1999-2011 

  (1) (2) (2b) (3) (4) 
  Complaints Disorder Violence GPA GPA FE 
School competition      
School concentration (inverse Herfindahl) -0.077* -0.024 -0.006 -0.024+ 0.034+ 
 (0.032) (0.033) (0.009) (0.014) (0.020) 
Number of schools 0.000 -0.001* -0.000* 0.001** 0.001*** 
 (0.000) (0.000) (0.000) (0.000) (0.000) 
Ratio of independent school students -0.054 0.115* -0.009 -0.000 -0.013 
 (0.050) (0.049) (0.014) (0.020) (0.037) 

 

Table 10. Continued 

  (1) (2) (2b) (3) (4) 
  Complaints Disorder Violence GPA GPA FE 
School SES      
Ratio of students with foreign background 0.012 -0.049 0.014 -0.010 -0.062 
 (0.046) (0.047) (0.013) (0.018) (0.040) 
Ratio of students with highly educated parents -0.101* 0.024 0.005 0.450*** 0.325*** 
 (0.046) (0.046) (0.013) (0.017) (0.051) 
Municipality SES      
Mean income (log) 0.043 0.009 0.019 -0.006 0.141 
 (0.058) (0.061) (0.015) (0.033) (0.191) 
Crime rate 0.013 0.423+ 0.139+ -0.219* -0.193 
 (0.269) (0.256) (0.072) (0.104) (0.176) 
Ratio newly arrived immigrants 3.640* 0.506 0.439 -0.517 -0.702 
 (1.497) (1.394) (0.395) (0.560) (1.124) 
Constant -0.135 0.016 -0.050 2.512*** 1.751+ 
 (0.343) (0.349) (0.092) (0.171) (0.981) 
Observations 3,921 3,921 3,921 3,921 3,921 
Number of groups (municipalities) 80 80 80 80 80 
Number of groups (schools) 622 622 622 622 622 
-2LL -318.0 722.4 4830 5075 6132 
Df 26 26 26 25 22 
School FE YES YES YES YES YES 
Year dummies YES YES YES YES YES 
Control variables YES YES YES YES YES 
Within R-square 0.020 0.015 0.003 0.083 0.089 
Between R-square 0.073 0.012 0.041 0.513 0.379 
Overall R-square 0.036 0.013 0.014 0.501 0.383 

Notes: Results in columns 1–3 are based on multi-level OLS models where our outcome variables occur at the 
school level l (level 1) but schools are nested in municipalities (level 2). Results in columns 4 are based on 
generalized least squares (GLS) with fixed effects. Standard errors (in parentheses) are clustered at the 
municipality level in all models. *** p<0.001, ** p<0.01, * p<0.05, + p<0.10. 
 

Analysis of high school educational track in 94 school markets 

We have argued that school choice is different at the high school level compared to junior high schools. One 

specific argument was the ability for students to choose academic or vocational program in high schools, the 

latter having lower admission requirement. High schools offer either academic programs, vocational, or both 

types of programs, which change over time. To test our argument, we include a time-varying categorical 
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variable coded as ‘0’ if the school only offer academic programs, ‘2’ if the school only offer vocational 

programs, and ‘1’ if the school offer a mix of both. We conduct the analysis at the school level with the 

municipality level variables aggregated to the 94 local school market level. Results are presented in Table 11 

below. We do not find any major deviance from our main results except that ratio of independent school 

students is now also negatively associated with complaints (β=-0.108, p<0.10) and school concentration 

negatively associated with disorder (β=-0.013, p<0.10). We see that schools with mixed educational tracks have 

a positive association with complaints (β=0.029, p<0.05). In Model 3 we see that high schools that only offer 

academic programs is associated with higher GPA than high schools that offer mixed (β=-0.020, p<0.001) or 

only vocational programs (β=-0.034 p<0.001). These results are consistent in the fixed effects model in Model 

4, where we can see that the expected value of a school's GPA associated with being in the mixed category is 

approximately 1.5% lower as when that school falls in the academic category. The effect is stronger for those 

schools that only offer vocational programs. The expected value of a school's GPA associated with being in the 

vocational category is approximately 2.5% lower as when that school falls in the academic category.15 

 

Table 11. High school educational track in 94 school markets, 1999-2011 

  (1) (2) (2b) (3) (4) 
  Complaints Disorder Violence GPA GPA FE 
School competition      
School concentration (inverse Herfindahl) -0.061** 0.027 -0.013+ -0.005 0.050** 
 (0.024) (0.042) (0.007) (0.011) (0.015) 
Number of schools 0.000 -0.001* -0.000** 0.000 -0.000 
 (0.000) (0.001) (0.000) (0.000) (0.000) 
Ratio of independent school students -0.108+ -0.140 -0.020 0.001 0.013 
 (0.059) (0.091) (0.018) (0.019) (0.023) 
School level educational track (0=Academic)      

Mixed (=1) 0.029* -0.008 0.001 -0.019*** -0.015* 
 (0.012) (0.017) (0.003) (0.004) (0.007) 
Vocational (=2) 0.006 0.011 -0.001 -0.034*** -0.025*** 

 (0.013) (0.018) (0.004) (0.004) (0.006) 
School SES      
Ratio of students with foreign background 0.030 -0.125* 0.005 -0.016 -0.024 
 (0.039) (0.057) (0.011) (0.015) (0.018) 
Ratio of students with highly educated parents -0.062 -0.059 -0.005 0.386*** 0.308*** 
 (0.040) (0.057) (0.011) (0.013) (0.034) 
Municipality SES      
Mean income (log) 0.138* 0.014 0.051** -0.067* -0.058 
 (0.056) (0.122) (0.018) (0.033) (0.095) 
Crime rate 0.218 0.791* 0.208*** -0.090 0.036 
 (0.188) (0.319) (0.057) (0.069) (0.080) 
Ratio newly arrived immigrants 1.789+ 1.980 0.130 0.309 0.337 
 (0.957) (1.429) (0.272) (0.314) (0.471) 
Constant -0.550+ -0.191 -0.247* 2.804*** 2.668*** 



Work Environment and Competition in Swedish Schools 
 

 29 

 (0.313) (0.641) (0.099) (0.168) (0.483) 
Observations 6,395 6,395 6,395 6,395 6,395 
Number of groups (municipalities) 94 94 94 94 94 
Number of groups (schools) 849 849 849 849 849 
Year dummies YES YES YES YES YES 
-2LL 292.2 -1124 8565 9203 10770 
Df 28 28 28 27 24 
School FE NO NO NO NO YES 
Control variables YES YES YES YES YES 
Within R-square 0.024 0.016 0.007 0.132 0.137 
Between R-square 0.057 0.014 0.031 0.509 0.426 
Overall R-square 0.035 0.017 0.018 0.494 0.410 

Notes: Results in columns 1–3 are based on multi-level OLS models where our outcome variables occur at the 
school level l (level 1) but schools are nested in municipalities (level 2). Results in columns 4 are based on 
generalized least squares (GLS) with fixed effects. Standard errors (in parentheses) are clustered at the 
municipality level in all models. *** p<0.001, ** p<0.01, * p<0.05, + p<0.10. 
 

Seemingly unrelated regressions  

Since we use a set of identical equations to explain schools’ work environment and quality, the error terms in 

the estimated outcomes may be correlated and we therefore run seemingly unrelated regression (SUR) models 

to estimate a system of equations. From Table 12 and 13, we see that all results from the main analysis are  

Table 12. Seemingly unrelated regressions of junior high schools, 1999-2011 

  (1) (2) (2b) (3) 
  Complaints Disorder Violence GPA 
School competition     
School concentration (inverse Herfindahl) -0.014 0.017 0.011 -0.043*** 
 (0.019) (0.013) (0.010) (0.004) 
Number of schools 0.001*** -0.000** -0.000** 0.000*** 
 (0.000) (0.000) (0.000) (0.000) 
Ratio of independent school students -0.124* 0.077* 0.041 0.011 
 (0.051) (0.035) (0.029) (0.011) 
School SES     
Ratio of students with foreign background -0.127*** 0.139*** 0.116*** -0.095*** 
 (0.036) (0.025) (0.021) (0.008) 
Ratio of students with highly educated parents -0.071* -0.017 -0.030 0.404*** 
 (0.034) (0.023) (0.019) (0.006) 
Municipality SES     
Mean income (log) 0.095** 0.024 -0.004 0.041*** 
 (0.034) (0.023) (0.019) (0.007) 
Crime rate 0.402** -0.093 -0.089 -0.247*** 
 (0.147) (0.100) (0.084) (0.031) 
Ratio newly arrived immigrants 0.886 3.379*** 2.795*** 1.259*** 
 (0.952) (0.648) (0.540) (0.201) 
Constant 0.901** -0.120 0.215 4.860*** 
 (0.293) (0.199) (0.166) (0.039) 
Observations 10,176 10,176 10,176 10,176 
R-squared 0.091 0.032 0.025 0.540 
Year dummies YES YES YES YES 
Control variables YES YES YES YES 
Log likelihood 15156 15156 15156 15156 

Notes: Standard errors are cluster at the municipality level. *** p<0.001, ** p<0.01, * p<0.05, + p<0.10. 
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consistent for both educational levels except that ratio of independent school students is no longer significantly 

associated with violence at the JHS-level. However, there are a number of additional associations that now turn 

significant for both educational levels. Perhaps most notably at the JSH-level in which ratio of independent 

school students is negatively associated with complaints at the 5 percent significance level, and number of 

schools is negatively associated with disorder at the 1 percent significance level. 

 

Table 13. Seemingly unrelated regressions of high schools, 1999-2011 

  (1) (2) (2b) (3) 
  Complaints Disorder Violence GPA 
School competition     
School concentration (inverse Herfindahl) -0.030* -0.001 -0.004 -0.053*** 
 (0.012) (0.016) (0.003) (0.004) 
Number of schools 0.000 -0.001** -0.000*** 0.000*** 
 (0.000) (0.000) (0.000) (0.000) 
Ratio of independent school students 0.010 0.037 -0.011 0.044*** 
 (0.025) (0.031) (0.007) (0.008) 
School SES     
Ratio of students with foreign background 0.018 -0.151*** 0.010 0.077*** 
 (0.031) (0.039) (0.009) (0.010) 
Ratio of students with highly educated parents -0.040 -0.084* -0.004 0.511*** 
 (0.030) (0.038) (0.008) (0.008) 
Municipality SES     
Mean income (log) 0.057+ 0.075+ 0.022** -0.110*** 
 (0.031) (0.038) (0.008) (0.010) 
Crime rate 0.012 0.545** 0.158*** -0.251*** 
 (0.139) (0.174) (0.038) (0.046) 
Ratio newly arrived immigrants 1.506+ 0.531 0.090 -0.595* 
 (0.830) (1.042) (0.229) (0.274) 
Constant -0.176 -0.304 -0.083 3.060*** 
 (0.191) (0.239) (0.053) (0.051) 
Observations 6,970 6,970 6,970 6,970 
R-squared 0.030 0.017 0.014 0.452 
Year dummies YES YES YES YES 
Control variables YES YES YES YES 
Log likelihood 14972 14972 14972 14972 

Notes: Standard errors are cluster at the municipality level. *** p<0.001, ** p<0.01, * p<0.05, + p<0.10. 
 

Removing Potential Outliers. In Figure A6:1 in Appendix 6 below we plot the correlations between our dependent 

variables and independent variables of competition that are included in the regressions. As can be seen there 

are few observations that may be regarded as outliers. If we remove these observations as can be seen in Figure 

A6:2 in Appendix 6, we find one notable differences in the results: number of schools and ratio of independent 

school students, respectively, is no longer significantly associated with violence at the JHS-level.  
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Second-order polynomial term of population size is included to control for competition, and results mostly remained 

unchanged. An exception is that population size is positive associated with complaints at the 10 percent 

significance level at the expense of number of schools and mean income (JHS-level). Also, the effect of 

number of schools on GPA is juxtaposed with population size (HS-level) using both equation 1 and 2. 

 

First-order panel vector regression model (PVAR) revealed school concentration to Granger-cause complaints at the 

HS-level whereas ratio of students with foreign background and mean income level Granger-cause complaints 

at the JHS-level. At the JHS-level, ratio of independent school students also Granger-cause disorder and 

violence, respectively. All other relationships were mostly reciprocal or not Granger-causal. 

 

One-year lag of DV’s resulted in only two changes at the JHS-level: 1) ratio of independent school students is no 

longer significant associated with violence and 2) ratio of students with foreign background is no longer 

significant associated with complaints. HS-level municipality SES in terms of crime rate is no longer significant 

associated with disorder and violence, respectively, however, mean income is now positively associated with 

complaints at the 5 percent significance level. Taken together, the key results remain robust towards alternative 

model specifications, unit of analysis of market, and removal of outliers. 

 

IX. DISCUSSION 

We have investigated the relationship between school competition, socioeconomic conditions and work 

environment in Swedish schools between 1999-2011 with a specific focus on complaints, incidences of disorder 

– including violence involving students, and academic performance. We compared school level outcomes of 

work environment and academic performance based on differences in choice within and between junior high 

schools and high schools at the municipality level.  

By examining multiple competition measures, we show that the choice of competition measure is 

non-trivial when analyzing consequences from school competition, and that they by no means are to be used 

interchangeably. Scatterplots (available upon request) shows that the positive correlation between school 

concentration (inverse Herfindahl) and the number of schools in municipalities is stronger in larger 

municipalities. This indicates that competition is arguably only prominent when there is sufficient number of 

schools within commuting area of students, which could explain the weak results obtained in our difference-in-
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difference analysis. It also spurs questions on what competition really means for schools and how best to 

measure such competition. In contrast to traditional service markets, where there is a fundamental distinction 

between e.g. a monopoly or an oligopoly situation in service provision, the boundaries of the markets in which 

schools compete may not be as clear. Independent schools are in fact based on government vouchers and there 

is a strong public school presence, which among themselves may redistribute students regardless of 

independent school establishments in the market. 

By simultaneously studying the impact from competition and socioeconomic composition of 

municipalities, our results question earlier findings showing that both regional crime and income levels impacts 

levels of school disorder. In contrast, we find no support of this for junior high schools, but partial support for 

high schools. Interestingly, however, despite the null effects on disorder and violence among junior high 

schools, the amount of complaints increases by municipality crime- and income levels. This discrepancy is 

interesting as it emphasizes the difference between complaints and disorder. In addition, we find a strikingly 

strong association between the ratio of newly arrived immigrants in the municipality and violence in junior high 

schools, which also tends to be the strongest predictor overall using standardized beta coefficients. 

Overall, our results indicate that schools’ work environment is not simply a function of student 

academic performance and parental involvement, as suggested in much of the prevailing cross-sectional 

occupational health and psychosocial research on work environment in schools. On the one hand, we find a 

positive association between regional competition and students’ average GPA in line with previous research. 

On the other hand, we find that competition is associated with higher levels of complaints as well as incidents 

of disorder in junior high schools, something that could be an indication of deteriorating work environment 

(Hirschman, 1970). At the high school level, however, we find a reduction in complaints and reported incidents 

of disorder as well as violence when competition increases, which indicates an improvement in the work 

environment. Yet, we cannot rule out that the power of voice may become stronger as competition intensifies 

or that a reduction in complaints may indicate suffering in silence (Kolarska and Aldrich, 1980). 

Our study also questions previous research on the influence of socioeconomic conditions within the 

school on schools’ work environment. Among junior high schools, the ratio of students with foreign 

background was associated with lower levels of complaints, but higher levels of student disorder and violence. 

However, junior high schools with a large share of students from highly educated homes did not exhibit 

systematically lower/higher rates of complaints or disorder and violence, only higher student GPA. The 
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corresponding results for high schools was different: we found a negative association between the ratio of 

students with foreign background and disorder, otherwise school SES-composition measures had no effect on 

neither complaints, disorder nor violence. The lower levels of disorder in high schools with a large share of 

students with foreign background are important, given that immigrant dense schools are often assumed to be 

subject to more disorder in the public debate. We find no empirical evidence of this to be the case.  

To gauge the causal effect of competition on work environment, we perform a difference-in-

difference comparison of the sub-group of municipalities that introduced competition during our observation 

period 1999-2011, compared with those that have not. Thus, constituting a test on weak competition and 

treatment. We find that only the work environment dimension ‘complaints’ among high schools is causally 

negative related to the introduction of competition in a municipality, meaning that the introduction of 

competition lowers parents’ and teachers’ frequency of formally filing complaints about a school in the early 

stage of competition. This is consistent with Hirschman’s (1970) predictions that without an option to exit, 

parents and employees are limited to exercising voice if they seek to express dissatisfaction with their school. 

As introduction of choice may also increase the power of voice, a decline in complaints may reflect a lower rate 

of underlying problems leading to complaints, this is however not possible to causally disentangle. Likewise, if a 

reduction in complaints reflects dissatisfaction that is suffered in silence (Kolarska and Aldrich, 1980). We thus 

only partially confirm our assumption that there is a greater impact on the schools in terms of complaints when 

a school market is first exposed to competition than an increase in competition. However, we do not find any causal 

support for introduction of competition affecting the other dimensions of work environment in terms of 

incidents of disorder or student violence.  

 Further studies are needed to discern between the distinct causal mechanisms that may explain these 

results. While competition brings about changes in student enrollment and a struggle among schools to attract 

and maintain students, there may be factors related to schools’ student composition or school location that 

cannot easily be reduced by actions taken by the school. For example, school choice and competition might 

make unruly students more ‘movable’, meaning that they could have a disproportionate effect on the schools 

that they attend. Unruly students may also drop out from high school, which may reduce disorder and violence. 

To gauge such explanatory mechanisms, data on individual student records are needed. Another explanation 

may be that we simply lack a correct experimental setting for evaluating disorder and violence, which may be a 

long-term outcome of deteriorating work environment in schools, in contrast to complaints that may be 
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significantly altered when competition is introduced. This is plausible since complaints are strongly dependent 

on high socioeconomic conditions while violence is dependent on lower socioeconomic conditions (Schubiner 

et al., 1993, Hirschman, 1970).  

 Further studies may explore potential trade-offs between competition, school quality, and work 

environment. Our results show that among high schools, competition is actually positively related to schools’ 

work environment. If competition works as a ‘treatment’ for spurring schools to address behavioral problems 

and adverse work conditions, this would mean that higher levels of competition spur schools to address such 

problems. But we cannot fully rule out selection effects such as high schools in competitive municipalities 

attracting more well-behaved students commuting from schools in less-competitive intense municipalities. Our 

results also showed that at the junior high school level, competition is overall positive correlated with school 

GPA but negative correlated with schools’ work environment. A reason for the differing effects observed for 

junior high vs high school may be that while high school students more often commute across municipality 

borders, junior high schools compete for students within municipalities, thus being more susceptible to the 

overall SES conditions of local neighborhoods (Welsh et al., 2000). Data on students’ commuting patterns are 

needed to tease apart these differing explanations.   

 This study fills an important gap in school research and calls for a broader scholarly attention to the 

impact of school competition on not only academic outcomes but also disorder and overall work environment 

in schools. We take a first step in examining the predictors of schools’ work environment rather than its 

consequences, and contribute to our understanding of how organizations can often have consequences beyond 

those intended.  
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APPENDIX 1. PREVIOUS RESEARCH 

 

Table A1.1. Previous research on school competition in Sweden 

Paper 
Obs. 
period Level Sample 

Measures of 
competition Outcome Model 

Sandström 
& 
Bergström 
(2005) 1998 Student 

28,000 students: 95% 
in public schools 
(test score)  

Test score in 
9th grade  

FE, RE, 
IV, cl @ 
school 

  Municipality 

33 municipalities 
(test scores) + 288 
municipalities (GPA) 

Share of students in 
independent schools 
(1-9th grade) 

GPA in 9th 
grade  

Ahlin 
(2003) 1998 Student 

8,500 students in 3rd 
grade in public and 
independent schools   

Test score 9th 
grade  

Q Reg, 
Tobit, IV) 
cl @ 
school 

  Municipality 34 municipalities 

Share of students in 
independent schools 
(1-9th grade)   

Bjorklund 
et al. 
(2005) 

1998-
2001 Student 

Sample of students 
in public and 
independent schools  

Test score in 
9th grade  Muni FE 

  Municipality 
30 muni vs. entire 
population 

Share of students 
independent schools 
1-9th grade (+ lag, T-
3) 

GPA in 9th 
grade  

Böhlmark 
& Lindahl 
(2015) 

1988-
2009 Municipality 

All students & 
municipalities (pre- 
VS. post-reform cohorts) 

Share of students in 
independent schools 
(9th grade) 

Test score & 
GPA 9th in 
grade  

DiD, 
Muni FE, 
cl @ muni  

Wondratsc
hek et al. 
(2013) 

1985-
2006 

Student 
cohort 

5 student cohorts 
before 1992 and 
cohorts after  GPA 9th grade  

DiD, 
Muni & 
Cohort 
FE, cl @ 
school  

  Neighborhood  

# of public schools, 
7-9th grade (2 & 
5km radius)   

Edmark et 
al. (2014) 

1986-
2006 

Student 
cohort   

GPA in 9th 
grade  

DiD, 
Muni FE, 
cl @ 
school  

  Neighborhood  

# of public schools, 
7-9th grade (2 & 
5km radius)   

Hensvik 
(2012) 

1991-
2006 Teacher 

Full population of 
teachers in public 
schools. Sample of 
teachers in 
independent schools.  

Teacher wages 
& mobility of 
a teacher from 
public to 
private school 

LLM FE, 
Teacher 
FE, IV 

  
Labor Market 
Region  

Teacher 
concentration 
(Herfindahl) in 
independent schools   

Böhlmark 
et al. 
(2016) 

1996-
2008 School 

673 principals in 899 
schools 

Principal turnover | 
School form & size 

Test score, 
GPA, Final 
grade, Grade 
infl. In 9th 
grade 

School 
FE, & 
Prin. FE, 
cl @ 
school  

  Municipality  
Share of students in 
independent schools   
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APPENDIX 2. DATA AND VARIABLE CONSTRUCTION 
 
 

Table A2.1. Detailed variable descriptions 

Variable Description Source Calculation 
School level measure of work environment 

Complaints Counts the annual number 
of complaints reported for 
schools by parents or 
students to a third party 
national government divided 
by the total number of 
students in each school 
multiplied by 100. 

The National Agency 
for Education, and 
the Swedish School 
Inspectorate 

 

 

Disorder Counts the annual number 
of disorder incidents for 
schools divided by the total 
number of students in each 
school multiplied by 100 
(violence excluded). 

The Swedish Work 
Environment 
Authority 

 

 

Violence Counts the annual number 
of violence incidents for 
schools divided by the total 
number of students in each 
school multiplied by 100. 

The Swedish Work 
Environment 
Authority 

 

Grade Point 
Average (GPA) 

The natural logarithm (log) 
of each school’s GPA 

The National Agency 
for Education 

 

School level control variables 

Type of school Is a category variable coded 
as 0 if public school, 1 if the 
school non-corporate, and 2 
if the school is corporate. 

UC’s business and 
credit information 
company 

 

Ratio certified 
teachers 

Measures the annual share of 
full-time employed teachers 
with a university degree in 
teaching divided by the total 
number of students in each 
school. Includes permanent 
substitute teachers, career 
advisors working as teachers, 
and teachers who teach 
asylum-seeking students. 

National Agency for 
Education 

 

 

Ratio special 
certified teachers 

Measures the annual share of 
full-time employed teachers 
with a university degree in 
teaching and a degree in 
special education divided by 
the total number of students 
in each school. Includes 
permanent substitute 
teachers, career advisors 
working as teachers, and 
teachers who teach asylum-
seeking students. 

National Agency for 
Education 

 

Ratio of students 
with foreign 
background 

Measures the annual share of 
students in a school born 
abroad or born in Sweden 
with both parents born 
abroad. 

National Agency for 
Education 
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Table A2.1. Continued 

Variable Description Source Calculation 
Ratio of students 
with highly 
educated parents  

Measures the annual share of 
students in a school with at 
least one parent with a 
minimum of one semester of 
full-time study and granted 
course points in higher 
education. 

National Agency for 
Education 

 
 

School size (log) The natural logarithm of the 
yearly number of enrolled 
students in each school. 

National Agency for 
Education 

 

Municipality measures of competition 

School 
concentration 
(inverse 
Herfindahl)  

Measures the concentration 
of public and independent 
schools in a municipality. 
The index ranges from 0 to 
1, where 0 indicates 
monopoly (few schools with 
large market shares) and 1 
indicates perfect competition 
(many schools with equal 
market shares). 

National Agency for 
Education, and 
Statistics Sweden 

 

𝐻𝐻𝑖𝑖,𝑗𝑗 = �𝑠𝑠𝑖𝑖2
𝑁𝑁

𝑗𝑗=1

  

 
where 𝑠𝑠𝑖𝑖2 is the square market share of 
students for school i in year t and 
municipality j, and N is the number of 
schools in the municipality. 

Ratio of 
independent 
school students 

Measures the annual number 
of independent school 
students divided by the total 
number of students in each 
municipality. 

National Agency for 
Education 

 

Number of 
schools 

Counts the yearly number of 
independent- and public 
schools within each 
municipality. 

Statistics Sweden  

Municipality level control variables 

Mean income (log) Measures the natural 
logarithm of the yearly 
average income in each 
municipality. 

Statistics Sweden  

Crime rate  The yearly number of 
reported crimes to police in 
each municipality divided by 
the yearly number of people 
residing in each municipality 
(population density). 

Swedish National 
Council for Crime 
Prevention 

 

Ratio newly 
arrived immigrants 

Measures the yearly number 
of newly arrived immigrants 
in each municipality divided 
by the number of people 
residing in each municipality 
(population density). 

  

Additional D-i-D control variables 

Population (log) The natural logarithm of the 
yearly number of people 
residing in each municipality 
(population density). 

Statistics Sweden  

Political majority Time-varying categorical 
variable coding the political 
majority in each municipality 
as socialist (-1), right-wing 
(1) or mixed (0).  

Statistics Sweden  
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APPENDIX 3. MUNICIPALITY TYPES AND DIFFERENCE-IN-DIFFERENCE STUDY 

 

Counts of municipality types across observation years 

The first column of Table A3.1 counts the last observation year of municipalities without competition (control 

group). The majority of municipalities without competition have one school operating throughout the 

observation period 1997-2011 (103/116 high schools, and all junior high schools). A municipality counted in 

2003 has one high school available for four observation-years (1999-2003). There is one municipality in the 

control group for junior high schools with missing data for one school (Svenljunga) and one in the control 

group for high schools (Ydre) and they will therefore be excluded from our study. 

 The second column of Table A3.1 shows the number of municipalities transitioning to competition in 

a specific observation year. In contrast to the control group, the treatment groups have dispersed competition 

entry rate across observation years. These entry rates also occur at lower rate, i.e., few numbers of 

municipalities enters competition in a given year. Thus, the number of pre-treatment years has rather high 

variation across municipalities. Those municipalities with early transition may have fewer number of pre-

treatment years and vice versa if transitions occur at later time. For instance, municipalities that entered  

 

Table A3.1. Number of municipalities without competition (control group) and transitioning 

municipalities (treatment group) across observation years 

 Control group Treatment group 

 
Number of municipalities without 

competition 
Number of municipalities transitioning to 

competition 
Year Junior high schools High schools Junior high schools High schools 
1999 0 3 0 3 
2000 0 1 1 2 
2001 0 1 1 3 
2002 0 1 2 1 
2003 0 1 0 0 
2004 0 0 1 1 
2005 0 0 1 2 
2006 0 0 1 0 
2007 0 1 1 1 
2008 0 1 2 4 
2009 0 1 2 2 
2010 0 3 1 1 
2011 46 103 0 2 
Total 46 116 13 22 

Notes: The first column (control group) counts the last observation year of municipalities without competition, 
and the second column (treatment group) counts the number of municipalities entering into competition a 
given year. 
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competition in year 2005 may have up to 8 pre-treatment observation years and 7 post-treatment observation 

years; and those entering in 2011 will only have 1 post-treatment observation year while having up to 14 pre-

treatment observation years. Usually schools have few students enrolled in the beginning and may not 

experience complaints or incidents of disorder early on, which may cause missing observation and exclusion of 

municipalities. 

 

Table A3.2 below presents mean, standard deviation and number of school observations by municipality type.  

 

Table A3.2. Mean, standard deviation and number of school observations 

  Junior high school   High school 
Level of competition Mean Std. N   Mean Std. N 
1) No competition 0.131 0.454 691  0.032 0.151 1 616 
2) Transition to competition 0.234 1.106 313  0.088 0.488 548 
3) Competition 0.157 1.048 16 979  0.040 0.211 7 554 
4) To and from competition 0 0 0  0.043 0.508 762 
5) 2 or more public schools 0.107 0.540 4 104  0.037 0.154 1 030 
6) Only private schools 0 0 0   0.013 0.067 52 

 

Averages of the dependent variables across municipality types 

Figure A3.1 below shows the average number of each work environment dimension and school GPA (Y-axis) 

across municipality types (X-axis) by education level (Panel A-B). We can generally see an increased rate of 

reported work-environment issues in municipalities with competition (see Panel A1, A2, A3 and Panel B1, B2, 

B3). However, reported incidents of violence seem to decline in municipalities transitioning to competition 

(Panel A3 & B3). Likewise, GPA seems to decline in municipalities transitioning to competition among junior 

high schools (Panel A4) but seems to be constant across municipality types among high schools (Panel B4). 

However, a small decline is noticed in municipalities with two or more public high schools and municipalities 

with only private high schools. The standard deviation is also considerable higher among schools in 

municipalities with competition. 
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Figure A3.1. Average work environment and quality by municipality type 
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Figure A3.1. Continued 
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Table A3.3. Average population size of municipalities in control and treatment group 

Junior high school   High school 
Municipality Population   Municipality Population Municipality Population 
Tranås 17 865  Tyresö 41 029 Sävsjö 10 962 
Sjöbo 17 657  Falkenberg 39 682 Trosa 10 842 
Lysekil 14 695  Enköping 38 279 Vårgårda 10 808 
Mörbylånga 13 627  Upplands Väsby 37 842 Ånge 10 773 
Sunne 13 499  Österåker 36 616 Tibro 10 615 
Svalöv 13 025  Sundbyberg 34 902 Malung-Sälen 10 532 
Tomelilla 12 656  Härryda 32 208 Hylte 10 397 
Fagersta 12 405  Vellinge 31 912 Haparanda 10 290 
Öckerö 12,128  Boden 28 059 Bengtsfors 10 259 
Tranemo 11 822  Vallentuna 27 492 Hofors 10 174 
Kil 11 811  Ale 26 341 Gagnef 10 086 
Åtvidaberg 11 752  Mjölby 25 477 Degerfors 10 082 
Strömstad 11 456  Nynäshamn 24 926 Habo 10 050 
Askersund 11 425  Kiruna 23 675 Åre 9 961 
Tibro 10 615  Höganäs 23 571 Kinda 9 950 
Nora 10 456  Ekerö 23 557 Nordanstig 9 904 
Svenljunga 10 436  Laholm 23 051 Gnosjö 9 874 
Hylte 10 343  Stenungsund 22 332 Årjäng 9 823 
Bengtsfors 10 259  Tierp 20 024 Markaryd 9 646 
Degerfors 10 082  Nybro 19 747 Mellerud 9 598 
Gnesta 10 053  Lomma 19 423 Örkelljunga 9 527 
Habo 10 050  Gällivare 19 423 Uppvidinge 9 511 
Kinda 9 950  Svedala 18 669 Emmaboda 9 497 
Mellerud 9 598  Timrå 17 903 Herrljunga 9 369 
Herrljunga 9 369  Tranås 17 853 Grums 9 331 
Grums 9 331  Sölvesborg 16 605 Sotenäs 9 323 
Vingåker 9 108  Flen 16 352 Vingåker 9 108 
Älvkarleby 9 044  Vara 15 958 Älvkarleby 9 039 
Hjo 8 826  Burlöv 15 698 Hjo 8 826 
Kungsör 8 187  Vimmerby 15 602 Älvsbyn 8 665 
Valdemarsvik 8 056  Hedemora 15 482 Eda 8 624 
Hällefors 7 607  Älmhult 15 454 Kungsör 8 187 
Vadstena 7 534  Leksand 15 345 Bollebygd 8 080 
Torsås 7 204  Tjörn 14 904 Valdemarsvik 8 056 
lekeberg 7 080  Höör 14 529 Berg 7 742 
Orsa 6 996  Salem 14 525 Hällefors 7 607 
Karlsborg 6 908  Hammarö 14 471 Vilhelmina 7 439 
Perstorp 6 894  Hörby 14 320 Nordmaling 7 439 
Aneby 6 576  Bjuv 14 172 Bräcke 7 214 
laxå 6 171  Söderköping 14 014 Mullsjö 7 085 
Högsby 6 119  Östra Göinge 13 911 Lekeberg 7 080 
Ockelbo 6 047  Knivsta 13 777 Vansbro 7 063 
Norberg 5 890  Åstorp 13 758 Robertsfors 7 049 
Grästorp 5 833  Mörbylånga 13 609 Karlsborg 6 908 
Vindeln 5 769  Heby 13 569 Arvidsjaur 6 849 
Essunga 5 695  Arboga 13 568 Pajala 6 841 
Gullspång 5 590  Hagfors 13 306 Färgelanda 6 830 
Ödeshög 5 474  Mönsterås 13 113 Storuman 6 509 
ljusnarsberg 5 305  Götene 13 041 laxå 6 171 
Boxholm 5 276  Strömsund 13 011 Högsby 6 119 
Dals-Ed 4 890  Lilla Edet 12 842 Ockelbo 6 047 
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Skinnskatteberg 4 713  Tingsryd 12 817 Ragunda 5 892 
Norsjö 4 476  Vaggeryd 12 792 Norberg 5 856 

Table A3.3. Continued 

Junior high school  High school 
Municipality Population  Municipality Population Municipality Population 
Munkfors 3 969  lycksele 12 708 Grästorp 5 833 
Ydre 3 874  Tidaholm 12 627 Vindeln 5 769 
Malå 3 439  Tanum 12 236 Essunga 5 695 
Arjeplog 3 222  Öckerö 12 145 Gullspång 5 590 
Dorotea 3 103  Bromölla 12 141 Jokkmokk 5 565 
Sorsele 2 929  Ovanåker 11 937 Ödeshög 5 474 
Bjurholm 2 569  Tranemo 11 822 ljusnarsberg 5 305 
Total 9 295  Kil 11 811 Boxholm 5 276 
   Åtvidaberg 11 741 Övertorneå 5 215 
   Strömstad 11 456 Dals-Ed 4 890 
   Askersund 11 425 Skinnskatteberg 4 713 
   Oxelösund 11 150 Norsjö 4 476 
   Härjedalen 11 035 Munkfors 4 028 
   Filipstad 11 030 Överkalix 3 899 
   Säter 11 026 Ydre 3 874 
   Borgholm 11 017 Malå 3 439 
     Arjeplog 3 222 
     Total 15 174 

 

Figure A3.2. Parallel trends of the dependent variable complaints between control- and treatment 
group, 1999-2011

 
Notes: In unreported difference-in-difference model of complaints (available upon request) we included 
interaction terms between treatment and year dummies to test the parallel trend assumption, and we found no 
significant difference between the pre- and post-treatment period, which supports the assumption. 
  



APPENDIX 4. DESCRIPTIVE STATISTICS AND CORRELATION MATRIX FOR THE MAIN ANALYSIS, 1999-2011 

Table A4.1. Junior high schools 

  Variable descriptives Mean S.D. Min Max            
1 Complaints 0.118 0.333 0 9.831            
2 Disorder 0.061 0.220 0 4.317            
3 Violence 0.029 0.182 0 10.942            
4 GPA (log) 5.343 0.099 4.662 5.684            
5 School concentration (inverse Herfindahl) 0.789 0.228 0 0.988            
6 Number of schools 24.261 33.649 1 133            
7 Ratio of independent school students 0.105 0.106 0 0.568            
8 Type of school 0.187 0.509 0 2            
9 Ratio certified teachers 0.803 0.119 0.077 1            
10 Ratio spec. certified teachers 0.053 0.041 0 0.348            
11 Ratio of students with foreign background 0.083 0.117 0 0.970            
12 Ratio of students with highly educated parents 0.502 0.151 0.090 1            
13 School size (log) 5.986 0.447 3.045 6.943            
14 Mean income (log) 5.347 0.166 4.930 6.090            
15 Crime rate 0.129 0.043 0 0.231            
16 Ratio newly arrived immigrants 0.009 0.005 0 0.048            
                 
  Variable correlations 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
1 Complaints                
2 Disorder 0.044               
3 Violence 0.026 0.378              
4 GPA (log) -0.007 0.007 -0.045             
5 School concentration (inverse Herfindahl) 0.049 0.052 0.029 0.139            
6 Number of schools 0.126 0.036 0.017 0.125 0.475           
7 Ratio of independent school students 0.139 0.081 0.039 0.244 0.497 0.648          
8 Type of school 0.083 0.034 -0.008 0.298 0.154 0.152 0.339         
9 Ratio certified teachers -0.065 0.004 0.019 -0.025 0.017 -0.118 -0.178 -0.402        
10 Ratio spec. certified teachers -0.019 -0.016 -0.003 -0.093 0.034 0.015 -0.121 -0.284 0.302       
11 Ratio of students with foreign background 0.087 0.101 0.100 -0.218 0.295 0.410 0.351 0.113 -0.186 -0.007      
12 Ratio of students with highly educated parents 0.017 0.013 -0.038 0.703 0.337 0.181 0.333 0.284 0.052 -0.042 -0.210     
13 School size (log) -0.149 -0.079 -0.037 -0.005 0.060 0.068 -0.050 -0.350 0.179 0.153 -0.038 -0.012    
14 Mean income (log) 0.150 0.087 0.039 0.359 0.290 0.285 0.582 0.228 -0.061 -0.122 0.159 0.464 -0.089   
15 Crime rate 0.111 0.046 0.037 -0.000 0.531 0.767 0.572 0.145 -0.162 0.011 0.481 0.081 0.107 0.118  
16 Ratio newly arrived immigrants 0.143 0.110 0.092 0.080 0.351 0.544 0.506 0.169 -0.106 0.006 0.506 0.134 -0.024 0.306 0.650 

 



 
Table A4.2. High schools 

  Variable descriptives Mean S.D. Min Max            
1 Complaints 0.058 0.249 0 7.143            
2 Disorder 0.042 0.310 0 10            
3 Violence 0.009 0.068 0 2.273            
4 GPA (log) 2.618 0.109 1.411 2.991            
5 School concentration (inverse Herfindahl) 0.560 0.351 0 0.981            
6 Number of schools 13.904 21.622 1 94            
7 Ratio of independent school students 0.162 0.173 0 1            
8 Type of school 0.474 0.752 0 2            
9 Ratio certified teachers 0.700 0.186 0.010 1            
10 Ratio spec. certified teachers 0.023 0.035 0 1            
11 Ratio of students with foreign background 0.140 0.126 0 0.930            
12 Ratio of students with highly educated parents 0.419 0.158 0 0.920            
13 School size (log) 5.872 1.002 2.303 8.303            
14 Mean income (log) 5.348 0.154 4.925 6.090            
15 Crime rate 0.128 0.042 0.036 0.231            
16 Ratio newly arrived immigrants 0.009 0.005 0 0.047            
                 
  Variable correlations 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
1 Complaints                
2 Disorder 0.018               
3 Violence 0.009 0.239              
4 GPA (log) 0.002 -0.025 -0.038             
5 School concentration (inverse Herfindahl) -0.001 -0.008 0.004 0.033            
6 Number of schools 0.031 -0.016 -0.007 0.093 0.589           
7 Ratio of independent school students 0.065 0.015 0.002 0.129 0.530 0.553          
8 Type of school 0.072 -0.008 -0.004 0.067 0.287 0.226 0.409         
9 Ratio certified teachers -0.077 0.012 0.007 0.100 -0.040 -0.055 -0.157 -0.560        
10 Ratio spec. certified teachers -0.040 -0.010 0.001 -0.071 0.040 0.007 -0.112 -0.317 0.327       
11 Ratio of students with foreign background 0.005 -0.029 0.038 -0.048 0.359 0.380 0.261 -0.055 0.177 0.192      
12 Ratio of students with highly educated parents -0.014 -0.037 -0.019 0.610 0.316 0.307 0.292 0.190 0.139 -0.121 0.000     
13 School size (log) -0.103 -0.037 0.020 -0.002 0.049 0.056 -0.102 -0.437 0.509 0.285 0.234 0.193    
14 Mean income (log) 0.085 0.039 0.050 0.125 0.305 0.403 0.515 0.287 -0.091 -0.069 0.164 0.357 0.045   
15 Crime rate 0.013 -0.007 0.031 0.030 0.674 0.765 0.478 0.216 -0.028 0.041 0.504 0.260 0.117 0.249  
16 Ratio newly arrived immigrants 0.057 0.012 0.041 0.059 0.416 0.533 0.419 0.179 -0.043 -0.024 0.500 0.205 0.019 0.330 0.613 



APPENDIX 5. MAIN RESULTS WITH EACH MEASURE OF COMPETITION TESTED 
SEPARETLY 

 
I. JUNIOR HIGH SCHOOLS 

 

Table A5.1. Junior high schools – School concentration (inverse Herfindahl) 

  (1) Complaints (2) Disorder (2B) Violence (3) GPA (4) GPA FE 
School concentration (Herfindahl) -0.015 0.011 0.021 -0.002 0.055** 
 (0.036) (0.021) (0.017) (0.008) (0.020) 
Constant 0.585 -0.116 0.267 4.853*** 5.288*** 
 (0.421) (0.284) (0.228) (0.086) (0.381) 
Observations 10,176 10,176 10,176 10,176 10,176 
Number of groups (municipalities) 262 262 262 262 262 
Number of groups (schools) 1,305 1,305 1,305 1,305 1,305 
-2LL -2485 1609 3377 15367 17685 
df 24 24 24 23 20 
School FE NO NO NO NO YES 
Year dummies YES YES YES YES YES 
Control variables YES YES YES YES YES 
Within R-square 0.065 0.023 0.019 0.078 0.083 
Between R-square 0.119 0.040 0.030 0.547 0.398 
Overall R-square 0.085 0.030 0.024 0.526 0.390 

 
Table A5.2. Junior high schools – Number of schools 

  (1) Complaints (2) Disorder (2B) Violence (3) GPA (4) GPA FE 
Number of schools 0.001*** 0.000 -0.000 0.000** 0.000 
 (0.000) (0.000) (0.000) (0.000) (0.000) 
Constant 1.019* -0.115 0.180 4.898*** 5.401*** 
 (0.429) (0.284) (0.227) (0.085) (0.385) 
Observations 10,176 10,176 10,176 10,176 10,176 
Number of groups (municipalities) 262 262 262 262 262 
Number of groups (schools) 1,305 1,305 1,305 1,305 1,305 
-2LL -2478 1609 3377 15371 17681 
df 24 24 24 23 20 
School FE NO NO NO NO YES 
Year dummies YES YES YES YES YES 
Control variables YES YES YES YES YES 
Within R-square 0.066 0.023 0.019 0.079 0.082 
Between R-square 0.124 0.040 0.031 0.548 0.448 
Overall R-square 0.087 0.030 0.025 0.526 0.435 

 
Table A5.3. Junior high schools – Ratio of independent school students 

  (1) Complaints (2) Disorder (2B) Violence (3) GPA (4) GPA FE 
Ratio of independent school students 0.007 0.087+ 0.070+ 0.059*** 0.057* 
 (0.072) (0.049) (0.040) (0.014) (0.028) 
Constant 0.616 -0.016 0.321 4.933*** 5.342*** 
 (0.437) (0.289) (0.233) (0.086) (0.393) 
Observations 10,176 10,176 10,176 10,176 10,176 
Number of groups (municipalities) 262 262 262 262 262 
Number of groups (schools) 1,305 1,305 1,305 1,305 1,305 
-2LL -2485 1610 3377 15376 17687 
df 24 24 24 23 20 
School FE NO NO NO NO YES 
Year dummies YES YES YES YES YES 
Control variables YES YES YES YES YES 
Within R-square 0.065 0.023 0.019 0.080 0.083 
Between R-square 0.120 0.039 0.029 0.542 0.457 
Overall R-square 0.085 0.030 0.024 0.523 0.447 
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II. HIGH SCHOOLS 

 
Table A5.4. High schools – School concentration (inverse Herfindahl) 

  (1) Complaints (2) Disorder (2B) Violence (3) GPA (4) GPA FE 
School concentration (Herfindahl) -0.030* 0.005 -0.006 -0.025*** 0.005 
 (0.014) (0.024) (0.005) (0.007) (0.014) 
Constant -0.146 -0.165 -0.044 2.786*** 2.368*** 
 (0.205) (0.365) (0.071) (0.121) (0.582) 
Observations 6,970 6,970 6,970 6,970 6,970 
Number of groups (municipalities) 239 239 239 239 239 
Number of groups (schools) 889 889 889 889 889 
-2LL -67.04 -1127 8953 9104 10652 
Df 24 24 24 23 20 
School FE NO NO NO NO YES 
Year dummies YES YES YES YES YES 
Control variables YES YES YES YES YES 
Within R-square 0.017 0.014 0.006 0.102 0.105 
Between R-square 0.049 0.015 0.023 0.459 0.403 
Overall R-square 0.028 0.014 0.010 0.439 0.393 

 
Table A5.5. High schools – Number of schools 

  (1) Complaints (2) Disorder (2B) Violence (3) GPA (4) GPA FE 
Number of schools -0.000 -0.001* -0.000* 0.000* 0.001*** 
 (0.000) (0.001) (0.000) (0.000) (0.000) 
Constant -0.138 -0.332 -0.056 2.895*** 2.535*** 
 (0.217) (0.369) (0.070) (0.126) (0.501) 
Observations 6,970 6,970 6,970 6,970 6,970 
Number of groups 239 239 239 239 239 
Number of groups 889 889 889 889 889 
-2LL -69.21 -1124 8954 9102 10660 
Df 24 24 24 23 20 
School FE NO NO NO NO YES 
Year dummies YES YES YES YES YES 
Control variables YES YES YES YES YES 
Within R-square 0.017 0.015 0.006 0.104 0.107 
Between R-square 0.049 0.017 0.030 0.446 0.380 
Overall R-square 0.027 0.015 0.013 0.428 0.373 

 
Table A5.6. High school schools – Ratio of independent school students 

  (1) Complaints (2) Disorder (2B) Violence (3) GPA (4) GPA FE 
Ratio of independent school students -0.008 0.017 -0.013 0.020+ 0.022 
 (0.027) (0.041) (0.008) (0.011) (0.019) 
Constant -0.154 -0.136 -0.060 2.885*** 2.420*** 
 (0.214) (0.374) (0.072) (0.126) (0.567) 
Observations 6,970 6,970 6,970 6,970 6,970 
Number of groups 239 239 239 239 239 
Number of groups 889 889 889 889 889 
-2LL -69.16 -1127 8953 9101 10653 
Df 24 24 24 23 20 
School FE NO NO NO NO YES 
Year dummies YES YES YES YES YES 
Control variables YES YES YES YES YES 
Within R-square 0.017 0.014 0.006 0.104 0.105 
Between R-square 0.049 0.015 0.025 0.445 0.405 
Overall R-square 0.027 0.014 0.011 0.429 0.396 
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APPENDIX 6. REMOVING POTENTIAL OUTLIERS 

 

Figure A6.1. Correlation matrix of dependent and independent variables before

 

 
Figure A6.2. Correlation matrix of dependent and independent variables after
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NOTES 

 1.  Among the few empirical studies on exit and voice in the context of school competition (using cross- 
 sectional self-reported data), one study on student exit found support that parents and students tend to  
 exit when choice becomes available (Willms & Echols, 1992). Another study found that dissatisfied users  
 of public service tend to complain more often in the absence of an option to exit to alternative providers  
 (Dowding & John, 2008). 
 2.  The logic of using these measures is described in Section II and V below. We intend to capture the 
 amount of choice made (ratio students in independent schools), the amount of choice available (number of 
 schools), and the concentration of schools (inverse Herfindahl) in a region. The correlations between them 
 are below 0.5 for high schools and 0.7 for junior high schools. We have also tested for multicollinearity 
 using Variance of Inflation Factor (VIF) with all values below 5, which suggest that this is not an issue. 
 3.  These studies generally show low support for school level factors influencing the work environment other  
 than school composition of minority students. However, while there are studies suggesting that less serious 
 behavior problems among students are better explained by school level factors than individual   
 characteristics (Welsh, 2001, 2003), they do not account for schools’ student composition.   
 4.  A related literature on peer-effects studies student composition in terms of socioeconomic background  
 and the impact on peers’ school outcomes (Hoxby, 2000) and juvenile behavior (Gaviria & Raphael, 2001). 
 5.  They also criticized the underlying assumptions of their instrumental variables for competition. They re-
 analyzed these studies using similar data as well as extending with data on grades covering the full student 
 population between 1998-2000. They show different and varying results depending on level of analysis. 
 6.  This is a central concern for all studies using the key explanatory variable of competition, which may be a 
 function of the outcome variable of student achievement. That is, there may be an omitted variable that is 
 correlated with student performance through the variable of competition, such as poor public-school 
 quality. This potential endogeneity is largely dealt with using instrumental variables, such as, “attitude” 
 toward independent schools (Sandström & Bergström, 2005), accounting for both public and independent 
 schools (Ahilin, 2003), grade inflation (Böhlmark & Lindahl, 2015; Wondratschek et al., 2013), etc. The 
 challenge is to isolate competition from inflating factors to truly estimate if competition improves 
 performance for all. 
 7.  Due to missing data, our regressions include 1,305 junior high schools and 889 high schools with complete 
 data. Missing data occurs, for instance, when information regarding schools’ GPA, number of students 
 and student background is based on fewer than 10 students. Also, some schools report students but not 
 teachers and others report teachers but not students. We omitted schools that exclusively serve students 
 with special needs and with diagnosed behavioral problems. 
 8.  Compulsory schools are not allowed to admit students based on grades or test scores. Admission to high 
 school is based on grades from junior high school, with distinct admission criteria for vocational and 
 academic programs. To be admitted to a vocational program, students need to at least pass the minimum 
 level in eight subjects from junior high school, including Swedish, English, and Math. To be admitted to an 
 academic high school program, students need to at least pass additional four subjects. High school seats 
 are allocated based on student grades only if the number of seats is less than the number of applicants. 
 9.  Our study differs from studies looking at the impact of the 1992 reform, which usually use individual 
 level data while we use school level data. We do not have complete data before the 1999-time period for 
 students and personnel in schools. Further, work environment data is poorly documented around the 
 1992 reform period. As mentioned in ’institutional setting’, the chosen time period is more comparable to 
 today as there have been a significant growth of independent schools in most regions, as opposed to the 
 1992-1998 period where independent schools mostly existed in metropolitan areas. 
10.  The full description of the cases are classified as well as all people included in the report, but not the 
 school concerned, which is included in the subject title. 
11.  When a stakeholder wants to report their dissatisfaction with a school, it is recommended by the Swedish 
 School Inspectorate that complaints are a) first made directly to the school, b) second to the local 
 municipality, and c) last to the national agency. Our record of stakeholder voice thus constitutes a sub-set 
 of only the most serious types of dissatisfactions raised. 
12.  This information about complaint issues is from the Swedish School inspectorate’s website. We cannot 
 categorize our data according to type of complaints during our observation period. 
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13.  I unreported models of complaints (available upon request) we included interaction terms between 
 competition and SES in the municipality, revealing associations between competition and complaints to be 
 partly conditioned by the municipality SES among junior high schools but not high schools. In 
 municipalities with high-income levels, competition in terms of school concentration is more strongly 
 associated with a reduction in complaints compared to municipalities with low-income levels. However, 
 competition in terms of the number of schools is more strongly associated with complaints in 
 municipalities with high-income levels compared to municipalities with low-income levels.  
14.  Looking at the overall strongest predictors, using standardized beta coefficients, among junior high 
 schools we see that ratio newly arrived immigrants has the strongest effect on all outcomes. At the high 
 school level, ratio of newly arrived immigrants has the strongest effect on complaints and GPA; crime rate 
 has the strongest effect on violence but is shared with ratio of newly arrived immigrants on disorder.  
15.  We performed three separate regressions for our fixed effects GPA model on a sample of high schools 
 that either belonged to “academic”, “mixed”, or “vocational” category. Results showed a significant 
 positive relationship between competition in terms of the number of schools (divided by 100) and GPA in 
 the academic category (β=0.082, p < 0.05) and a negative relationship between school concentration 
 (inverse Herfindahl) and GPA in the vocational category (β=-0.101, p < 0.05). There were no significant 
 associations between competition and GPA in the mixed category. 
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