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Abstract
This paper presents new evidence on the labor market effects of wage decentralization, exploiting a
Swedish reform that replaced the fixed national pay scale for teachers with individual wage bargaining.
The paper provides three sets of results. First, I show that the reform significantly changed the wage
structure of teachers. Second, I demonstrate that these wage changes did not impact teacher retention,
recruitment, or composition, and did not affect student outcomes. Finally, I find support for a wage
spillover effect to substitute occupations, providing evidence on the dynamics of wage determination
across occupations. I argue that the wage spillover effect coupled a relatively compressed wage structure
likely explains the null results on teacher and student outcomes.

Keywords: Wage Regulation, Decentralization, Teacher Labor Market
JEL-codes: I20, I28, J31, J45

1

Department of Economics, Norwegian School of Economics (e-mail: alexander.willen@nhh.no). I wish to thank
Anders Böhlmark, Maria Fitzpatrick, Jordan Matsudaira and Michael Lovenheim for their advice and support.
Francine Blau, Lawrence Kahn, Katrine Løken, Douglas Miller, Zhuan Pei, Kjell Salvanes, Amy Schwartz, Bertil
Tunggodden, Björn Öckert, Barton Willage, and seminar participants at several conferences and workshops,
provided extremely helpful comments. I would further like to thank Pia Murphy at the Swedish Association of
Local Authorities and Regions for providing detailed documentation on the centralized teacher wage negotiations
that took place prior to the reform. I also thank Mimmi Råback and Jenny Davidsson at Lärarförbundet for
information on the teacher wage scales prior to the reform. I gratefully acknowledge financial support from the
Dr. Tech. Marcus Wallenberg Foundation [2015-040], the Cornell University Graduate School and the Research
Council of Norway [FAIR project no. 262675].
1

1
Introduction
Most OECD countries have undergone a process of wage decentralization over the past thirty years,
both in the private as well as the public sector. As decentralized wage setting allows more individual
variation in wages across workers and geographic locations, this may have important labor market
implications. Specifically, decentralization may alter the way in which employers pay and reward
workers, not only affecting the effort and productivity of existing workers, but also influencing who
selects into, and out of, the profession.
In this paper, I use administrative data from Sweden to evaluate a large-scale reform that was
introduced in 1996 and replaced the fixed national pay scale for teachers with individual wage
bargaining. This allows me to examine both the short- and the long-term labor market effects of
decentralized wage determination. Examining this question in the teacher labor market is interesting,
because relative teacher pay as well as teacher quality have declined over the past decades (Corcoran et
al. 2004; Lakdawalla 2006; Bacolod 2007; AER 2016). Wage decentralization has been proposed as a
solution to these negative trends, and the reform can therefore have large implications for improving
school quality (Björklund et al. 2005). Exploring this question is also interesting in light of the debate
of the proper role of teacher collective bargaining in the US, not only with respect to the 2018 Supreme
Court decision in Janus v. AFSCME which nationalized right-to-work rules for public employees, but
also with respect to the several states (e.g. Wisconsin, Indiana, and Tennessee) that have weakened the
ability of teachers’ unions to negotiate contracts in the past few years (Lovenheim and Willén 2019).
To estimate the effect of the reform, I use pre-reform variation in college-educated non-teacher
(CENT) employment income across local labor markets (LLMs) as a predictor of treatment intensity in
a difference-in-differences framework. The idea behind this approach is that the teacher wage scale was
identical across LLMs prior to the reform, such that the regulated pay was relatively worse in areas with
strong local labor markets. The wage response to the policy should therefore be proportional to the
outside wage. This measure is similar to that used by Britton and Propper (2016) and Propper and van
Reenen (2010) when evaluating the relationship between wages and productivity in the health and
education sectors.2 While this method allows me to estimate heterogeneity in the eﬀect of the reform
with respect to pre-reform CENT employment income, it does not allow me to identify any overall
effects that impact all municipalities in the same way. Specifically, if there is a main eﬀect of the reform
that aﬀects all municipalities equally, this will be washed out by the time eﬀects included in my model
specification. This limitation is similar to that faced by other papers utilizing the same empirical
estimation approach (e.g. Burgees et al. 2019; Britton and Propper 2016; Propper and van Reenen 2010),
and impacts the policy conclusions that can be drawn from the analysis.

2
This method is also similar to Card (1992), where cross-state variation in fraction of individuals that earn less
than the 1990 Federal minimum wage is used as a measure of treatment intensity in a difference-in-difference
model to examine the effect of wage floors. In a paper written after mine, Burgees et al. (2019) also make use of
this measure to look at the effects of wage decentralization among teachers in the UK.

2

I present three main results. First, the reform induced significant wage changes in regions with
a higher pre-reform CENT income relative to regions with a lower pre-reform CENT income. In terms
of magnitude, I find a long-run teacher wage response elasticity of approximately 0.2. This implies that
a region with a 10 percent higher pre-reform CENT income than another region experienced a 2 percent
higher teacher pay increase due to the reform. The magnitude of the effect is negatively related to teacher
age, such that the reform led to a disproportionate increase in entry wage and a flattening of the agewage relationship. The analysis further identifies increases in wage dispersion among young teachers,
but these effects are relatively modest and not economically meaningful.
Second, the wage effects do not translate into changes in teacher retention, recruitment, or
composition, and do not affect student outcomes – as measured both by short-term educational
achievement and long-term labor market outcomes. This is interesting in light of existing literature
which finds that wage increases improve districts’ ability to recruit and retain teachers and raise student
outcomes.3 The results from the analysis may partly be explained by the relatively compressed Swedish
wage structure. The 0.2 response elasticity only translates into modest absolute pay differences across
municipalities after the reform, and these differences may not be sufficiently large to overcome existing
search frictions and mobility costs. However, despite a compressed wage structure, it is important to
note that Sweden does not represent a clear outlier among OECD countries with respect to wage
compression (Mourre 2005).
The third result provides support for a wage spillover effect to substitute occupations, and
represents another explanation of why the reform did not impact teacher composition and student
outcomes. Specifically, the analysis shows that the teacher wage effects spilled over to occupations that
can be considered close substitutes to teaching (as measured by the transition of teachers in and out of
these occupations prior to the reform). The reform has no impact on wages in non-substitute occupations.
The spillover effect occurs almost contemporaneously with the teacher wage effect, and provides new
evidence on the dynamics of wage determination across substitute occupations. This is an interesting
result, as one argument for centralized wage-setting has been that it can curb inflationary pressure by
restricting wage competition within and across industries, a question which has not been explored
empirically before.
This paper examines the labor market effects of a large decentralization reform in an important
profession, and contributes to the existing literature in several important ways. First, while a few papers
have evaluated large-scale implementations of individual wage bargaining schemes in the teaching
profession (Söderström 2010; Burgees et al. 2019; Biasi 2020), this is the first paper in the literature to
examine the longer-term effects of wage decentralization on both teachers and students. As it is likely

3
For the effect of wages on teacher supply, see Leigh 2012; Falch 2010; Clotfelter et al. 2008; Imazeki 2005;
Podgursky et al. 2004; Hanushek et al. 2004; Stockhard and Lehman 2004; Lankford et al. 2002; Figlio 2002;
Kirby et al. 1999; Weiss 1999; Brewer 1996. For the effect of teacher wages on student outcomes, see Hendricks
2014; Dolton and Marcenaro-Gutierrez 2011; Loeb and Page 2000.
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that the full effect of large-scale pay reforms are not actualized until several years after implementation,
understanding the long-term effects of such reforms are crucial for making policy recommendations.
Second, while all existing papers on teacher wage decentralization have identified direct wage effects,
no paper has provided a comprehensive account on the channels through which such wage effects
operate: is it through a reallocation of existing education spending, is it through a reduction in the
number of teachers, is it through an increase in local taxes, or is it through a reallocation of resources
from other parts of the local budget? The setting of my study permits a comprehensive analysis of the
channels through which the wage effects occur. Finally, this is the first paper in the wage
decentralization literature to examine the issue of wage spillovers to substitute occupations, helping us
to more carefully think about potential general equilibrium effects in this setting.
2
Institutional Background
2.1 The Swedish Education System
The Swedish education system consists of nine years of tuition-free compulsory education starting at
age 7, with the curriculum set by the central government. After completing compulsory school, each
child has the right to three years of tuition-free high school. In 2013, 98% of students that finished
compulsory school continued to high school (Skolverket 2014). For reasons discussed in Section 2.2,
this paper focuses on teachers in compulsory school.
The majority of students attend public institutions; during my analysis period less than 1 percent
of students attended private tuition-charging schools (Böhlmark and Lindahl 2015) and no more than 8
percent were enrolled at charter schools (Statistics Sweden 2006). Throughout my analysis period,
children could choose to enroll at any school provided that space was available. In the event that a school
was oversubscribed, proximity to the school was used as the primary tiebreaker (Böhlmark and Lindahl
2015). While detailed statistics on the percent of students who attend a school different from the public
school closest to them is lacking for the early years of the analysis, recent literature (e.g. Edmark et al.
2014; NBE 2003) suggests that around 15 to 20 percent of students attended a school different than the
public school closest to them at the end of the 90ies. While it is reasonable to assume that this number
was smaller in 1996, it is still very likely that the emerging competition across schools and municipalities
generated an incentive to respond to the reform
Since 1990, municipalities hold full financial responsibility for primary and secondary
education. To qualify to teach at the compulsory school level during my analysis period, an individual
must have obtained a bachelor’s degree in teaching. This is different from countries such as the US,
where there are several alternative routes to obtain teacher qualifications (e.g. TFA). Thus, all qualified
teachers in Sweden possess, at the minimum, a bachelor’s degree in teaching. A school can only hire an
unqualified teacher (e.g. a teaching lacking the relevant university education) in the event that no
qualified teacher is available. Further, in such cases, the unqualified teacher can only be hired on a
temporary one-year contract. After the termination of the temporary contract, the school must open the
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position for new applicants. Teacher pay negotiations remained centralized until the elimination of the
pay scales in 1996. Decisions related to non-pecuniary benefits, fringe benefits, and work conditions
remained at the national level throughout the analysis period.
With respect to school finances, all municipality services (education, child care, elder care,
social services, and infrastructure) are funded through a flat-rate income tax levied by the municipality,
a general lump sum grant from the central government, and a number of smaller targeted grants from
the central government reflecting various national initiatives at that specific time. The tax is levied by
the municipality, and there is a large variation in the size of this tax across regions, ranging from around
28 to 34 percent. The municipality council has the right to alter the level of the tax as they deem
appropriate, but the form of taxation (a flat-based income tax) cannot be altered.
During my analysis period, around 70 percent of the municipality revenue came from the tax,
15 percent came from the general lump sum grant, and 5 percent came from more targeted grants from
the national government. Other income includes tariffs and fees, sales of operations and contracting, as
well as rents and leases. With the exception of the small share of the budget that is based on targeted
grants that must be used for pre-specified purposes determined by the central government, municipalities
possess considerable flexibility in the allocation of resources and school spending decisions. Conditional
on having determined how much resources to allocate to compulsory schools in the municipality, the
schools receive funds proportionate to the number of students enrolled at the school.
2.2 The Teacher Wage Decentralization Reform
A main feature of the Swedish labor market in the post-war era was its solidarity wage policy – equal
pay for equal work (Edin and Holmlund 1995). This policy was pursued through wage bargaining
between peak associations (associations of industries or groups with shared interests or goals) of workers
and employers (Iversen 1996). For employers, centralized bargaining ensured overall wage restraint and
reduced competition for certain workers (Karlson and Lindberg 2011). For employees, it provided an
egalitarian wage distribution and guaranteed stable wage increases over time (Karlson and Lindberg
2008). This feature of the labor market induced considerable pay compression across and within
occupations: a 30% pay increase would move a worker from the bottom to the top decile of the
distribution (Hibbs and Locking 1995). For an industrial worker in the US, the same move required a
400% pay increase (Hibbs and Locking 1995).
Concurrently with other OECD countries, Sweden moved away from its centralized wagesetting system in the late 70s (Granqvist and Regnér 2008). The transition toward individualized wagesetting began in the private sector as employers started questioning the centralized system: it gave little
room for local and individual wage variation and made it difficult to recruit and retain high-quality
workers (Granqvist and Regnér 2008). This idea soon gained support within the public sector as well,
and Sweden is currently considered to have one of the most decentralized public sector wage-setting
system in Europe (Ibsen et al. 2011).
5

The teacher pay decentralization reform was implemented in 1996. Prior to the reform, wages
among primary and secondary teachers were set through national pay scales based on type of teaching:
(1) grades 1 through 6 (primary level), (2) grades 7 through 9 (lower-secondary level), (3)
music/art/sport, (4) general subjects in grades 10 through 12 (high school), (5) vocational subjects in
grades 10 through 12, and (6) lectureship. For non-certified teachers, the monthly wage was traditionally
$200 less than the wage dictated by the pay scale (Söderström 2010). Figure 1 depicts the pay scale for
teachers in 1990. Through negotiations between the government and the central teacher unions
(Lärarnas Riksförbund and Lärarförbundet), these scales were subject to upward shifts once every 6 to
12 months (Söderström 2010).
There were two exceptions to the wage scales: teachers could receive small premiums for nonteaching duties (e.g. being responsible for gym equipment) and teachers in subjects that suffered from
teacher shortages could receive small bonuses (Söderström 2010). Deviations from the pay scales based
on these exceptions were uncommon at the compulsory level and were generally considered restricted
to teachers at the high school level. However, even at this level deviations were uncommon, and the
single salary schedule should be considered deterministic prior to the reform (see Söderström (2010) for
a discussion on the bindingness of the wage scales prior to the reform).
The decentralization reform was the result of careful negotiations between the two national
teacher unions and the employer organization of teachers. Following the reform, wage decisions were
shifted from the national level through wage scales in 1995 to the local level through the principals’
assessment of the individual teachers in 1996. To guide the principal in his new responsibility of setting
wages, individual wage meetings with each teacher were to be held on an annual basis. In these meetings,
the teacher and the principal were expected to discuss the teacher’s work over the past year and agree
on a wage that accurately reflects the teacher’s contribution to the efficiency, productivity, and quality,
of the school (ÖLA 00-1). Further, the wage is expected to be used as a means to ensure the successful
recruitment and retention of high-quality teachers (ÖLA 00-1). In the central labor contract for teachers,
it is explicitly stated that awarding teachers different wages based on these criteria is imperative for
incentivizing and motivating individual teachers to grow and develop. However, it is also worth noting
that the central labor contract for teachers lack any details on what “efficiency, productivity, and quality”
means, leaving considerable room for principals to interpret and implement these guidelines as they
deem appropriate. This has not always been done in a transparent way, and a number of teachers have
expressed dissatisfaction with the annual wage negotiations, arguing that principals often set wages
based on self-constructed pay scales rather than through formal one-on-one negotiations (Helte 2012).
As noted by Söderström (2006), the first post-reform teacher labor contract extended from 1996
through 2000 and contained general wage increase guarantees in 1995 (1 percent) and 1996 (between
50 and 90 USD per month). This contract could therefore be considered a transition contract. Further, it
may have taken time for both teachers and principals to develop bargaining skills and become
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comfortable with negotiating over wages and providing differentiated pay. The teacher labor contract
was replaced again in 2000, and contained no general wage increase guarantees.
2.3 Conceptual Framework
The transition from centrally-negotiated pay scales to individual wage bargaining shifts the wage-setting
responsibility from the national to the local level, and provides principals with substantial flexibility in
rewarding their teachers. Assuming that the goal of the principal is to maximize education quality to
attract more students and generate increased revenue, it is likely that principals will use this wage-setting
power in an effort to retain and recruit high-quality teachers.4
One way to retain and recruit high-quality teachers is by adjusting teacher wages to local labor
market conditions, and this is the focus of the current paper. Specifically, the pre-reform pay scales were
identical across all regions and did not allow for local adjustments. Since local conditions vary across
regions, this meant that the relative teacher wage (the wage of teachers relative to comparable nonteacher workers) was worse in areas with strong local labor markets, and that the teaching profession
likely was considered less attractive in these areas. By adjusting wages to better align with local labor
market conditions, principals may increase the attractiveness of the profession in the strong local labor
markets, potentially raising both the supply of teachers as well as the quality of teachers.
By altering the pay structure in the teaching profession to better align with local conditions, and
thus potentially improving the supply and quality of teachers, there could be important effects on student
outcomes. Specifically, there is a rich literature demonstrating the value of teacher quality in raising
student performance and improving their labor market outcomes (e.g. Chetty, Friedman, and Rockoff
2014), suggesting that the decentralization reform may have had important effects on education quality
and human capital accumulation.
There are two important caveats accompanying this conceptual framework. First, the effect of
increased pay on teacher composition and student outcomes will depend fundamentally on the funding
sources used to pay teachers higher wages. Specifically, in the current setting there are four ways through
which municipalities can finance an increase in teacher pay: (1) reduce the number of teachers, (2)
reallocate resources from other education inputs, (3) raise the local income tax, and (4) reallocate
resources from other public spending. If resources are freed up through the use of (1) or (2), then the
wage effect may not translate into improved teacher and student outcomes as it represents a reduction
in other inputs to the education production function.
Second, raising teacher wages will put pressure on competing non-school employers to respond
by raising their own wages to avoid losing their comparative wage advantage. Specifically, an increase
in teacher wage will not only make it harder for firms outside the education sector to recruit and retain
4
In addition to attracting students to the school, there are likely additional mechanisms that may incentivize
administrators to respond to the reform in an effective way. Specifically, reducing turnover and ensuring a highquality workforce will likely reduce the workload of the principal and ensure that the school operates in an efficient
manner without conflicts, teacher shortages, and other issues that generate disutility among the school leadership.

7

individuals with teaching qualifications, but it may also induce individuals with non-teaching careers to
consider teaching. This puts upward pressure on wages in these other industries. Given the size of the
teacher workforce, the wage spillover effects are likely non-negligible. Such spillovers would reduce
any relative teacher wage effect and the impact of the reform on teachers and students.
The above framework suggests that the reform may induce local wage-setters for teachers to
pay wages that better align with local conditions, and that this may translate into improved teacher and
student outcomes. However, the extent of the wage response will depend on the ability of principals to
free additional resources to teachers, and the effect of the wage response on teachers and students will
depend on the channels through which these funds are obtained. Finally, any teacher wage effects could
spill over to non-school employers that hire similar workers, muting the effect of the reform on the
relative teacher wage and thus also on teacher and student outcomes. The next section provides the
empirical framework used to estimate the effect of the decentralization reform based on this conceptual
framework, and how those results can help inform our understanding of decentralized wage-setting.
3
Data and Estimation Strategy
3.1 Data
The main analysis relies on population-wide administrative data from 1991 through 2006 drawn from
several registries of the Institute for Evaluation of Labor Market and Education Policy database,
originally collected by Statistics Sweden. The key strength of this data is that I can link individuals
across the registries through unique individual identifiers. This allows me to merge information across
a range of registers, enabling me to provide a comprehensive analysis of the decentralization reform.
a. Treatment Measure
To analyze the effects of the decentralization reform, I use pre-reform variation in CENT employment
income across LLMs as a predictor of treatment intensity in a difference-in-differences framework. The
1995 LLM classification is taken from Statistics Sweden and combines 288 municipalities into 106
geographic regions based on the commuting patterns of the residents. Information on CENT
employment income is obtained through the Longitudinal Database for Education, Income and Labor
Market Participation (LOUISE), which is a national database containing detailed education, labor
market, income and welfare program participation information on all Swedish residents between the
ages of 16 and 65.
The mean CENT employment income for males and females in 1995 were $39,954 and $25,205,
respectively. While the female mean is very similar to that in the US ($24,555), the male mean is
noticeably smaller ($49,928). Figure 2 provides a visual depiction of the cross-LLM variation in CENT
employment income stratified by gender. The figure shows that there is substantial geographic variation
in the predictor of the intensity of the intention to treat. With a cross-gender correlation coefficient of
0.524, there are also some gender differences in the geographic variation of pre-reform CENT income.
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Interestingly, the average difference between CENT employment income and teacher wage in a
municipality in 1995 was $828 among males and -$178 among females, suggesting that female teachers
were relatively high up in the female wage distribution while male teachers were relatively far down in
the male wage distribution. The large cross-gender difference is driven entirely by differences in CENT
employment incomes; the average difference between monthly male and female teacher wage across
municipalities was only $65 in the year prior to the reform.
b. Teachers
Data on teachers are pulled from the following four registers:
•
•
•
•

National Teacher Register
National Wage Registry for Public Sector Employees
National Teacher Education Register
Longitudinal Database for Education, Income and Labor Market Participation

I use the first three registers to identify all compulsory school teachers in the country for each of the
years of my analysis period (National Teacher Registry), and to obtain their education credentials
(National Teacher Education Registry) as well as wage information (National Wage Registry for Public
Sector Employees). To obtain information on the socioeconomic and demographic characteristics of
these teachers, I merge data from LOUISE, which has been described above. This allows me to examine
the impact of the reform on not only the wage structure of teachers, but also on the composition of
teacher workforce. The outcome characteristics I look at include age, years of education, master’s
degree, immigrant status, gender, the probability of being on leave, the probability of switching from
private to public school, the probability of being on a temporary contract, hours worked (as a percent of
a 40 hour work week), certification status, the probability of moving to a different municipality, the
probability of moving to a municipality with a higher pre-reform CENT income, retention and
recruitment. Unfortunately, it is not possible to construct value-added measures with Swedish registry
data since teachers cannot be linked to students or classes.
Excluding individuals in leadership positions (e.g. principals), there is an average of 85,000
public compulsory school teachers per year between 1991 and 2006. The first two columns of Table 1
provide summary statistics of key characteristics for teachers and all non-teachers. Similar to other
OECD countries, the table shows that compulsory teachers are more likely to be female, are slightly
older, and relatively more educated. In addition, compulsory school teachers are much more likely to be
married and have children. Panel A of Appendix Table A1 shows summary statistics of all teacher
composition variables used in the analysis.
In Section 2, I note that centralized wage-setting prevents local wage-setters from paying the
local competitive equilibrium wage and that this may negatively impact teacher composition in
municipalities with high non-teacher pay. To examine if my data support this hypothesis, Panel A of
Table 2 compares the teacher composition in municipalities in the bottom decile of the CENT income
distribution with that of teachers in municipalities in the top decile in the year prior to the reform. Panel
9

A of Table 2 suggests that the composition of teachers in municipalities in the top decile of the CENT
income distribution is significantly different from that in municipalities in the bottom decile.
Specifically, teachers in these municipalities are 3 percentage points less likely to remain in the
profession, are 0.8 years older, are 7 percentage points less likely to hold a teacher certificate, have 0.25
fewer years of schooling, are 6 percentage points more likely to have an immigrant background, and are
4 percentage points more likely to be female. Although simple differences in means cannot be used for
causal inference, these results – that teachers in areas with lower relative teacher pay are different from
teachers in areas with higher relative teacher pay - are consistent with both theory and prior literature.
To preview the likely impact of the reform on the composition of the teacher workforce, Panel
B of Table 2 provides results from a similar exercise ten years after the reform was introduced. Panel B
of Table 2 suggests that the composition of teachers in municipalities in the top decile of the CENT
income distribution is significantly different from that in municipalities in the bottom decile even ten
years after the national wage scales were removed. That is, the reform does not appear to have changed
the composition of the teacher workforce in high CENT municipalities relative to that in low CENT
municipalities in a meaningful way. Although simple differences in means cannot be used for causal
inference, these results provide little support for the reform to have changed the composition of the
teacher workforce in high CENT municipalities relative to that in low CENT municipalities.
c. Students
Data on students are pulled from the following three registers:
•
•
•

Longitudinal Database for Education, Income and Labor Market Participation
Grade 9 Register
High School Register

To examine the impact of the reform on short-term student educational outcomes, I use the Grade 9
Registry, which provides information on the academic performance of individuals in 9th grade including
GPA and individual grades in mathematics, Swedish, and English. I track these students through high
school (High School Registry) and into the labor market ten years after graduating from 9th grade
(LOUISE) to examine long-term education and labor market effects of the reform. The education
outcomes I look at in this part of the analysis are high school GPA, whether the student attended an
academic high school track (which grants university access), graduated from a high school science
program, and was ever enrolled at university. The labor market outcomes I study are the probability of
being in the earnings sample, the probability of being a social security recipient and employment
income. Summary statistics are provided in Panel B of Appendix Table A1. All grades have been
converted to yearly national percentile rankings.
d. Additional Data Sources
In addition to the register data described above, I rely on three public-use data sets released by the
Swedish National Agency for Education (SNAE) and Statistics Sweden (SCB).
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First, SNAE releases municipality-specific information on education spending stratified by
input (teaching, food, facilities, health, supplies and other items). I use this information to examine if
the reform affected education spending and resource allocation. Per-student spending on uncategorized
items has been constructed to equal the difference between total per-student spending and per-student
spending on teaching, food, health, supplies and facilities. This measure accounts for any spending that
did not fall into any of the categories that municipalities were asked to report spending on, and any
spending that falls into categories that municipalities were asked to report spending on for only a subset
of the years under examination. This includes, but is not restricted to, the cost of school library, career
services, administration, student transportation, home language instruction and Swedish for immigrants.
Appendix Table A2 shows statistics on per student spending by educational input, and Appendix Table
A3 provides detailed information on what each of the expense categories include.
Second, SNAE releases municipality-specific information on the number of students and the
fraction of students enrolled at charter schools. I use this data to control for potential variation in public
school cohort size that could confound my estimates. This information also enables me to investigate if
the teacher-student ratio was affected by the decentralization reform.
Third, SCB publishes information on local tax rates. I use this information to examine if the
potential wage effect was funded, at least in part, through an increase in the municipality income tax.
The SNAE data are only available beginning in 1992.
3.2 Estimation Strategy
I exploit cross-LLM variation in 1995 CENT employment income as a predictor of the intensity of the
intention to treat in a dose-response difference-in-differences framework. The potential effect of the
reform is likely to vary over time as local wage-setters cannot change the pay of workers overnight,
especially given the limited guarantees that were in place during the transition period of 1996-2000.
Further, it may have taken time for both teachers and principals to develop bargaining skills and become
comfortable with negotiating over wages and providing differentiated pay. As a consequence, any
potential effects on teacher composition and student outcomes are also likely to vary over time. Thus,
my main empirical approach is to non-parametrically trace out the full adjustment path of the potential
treatment effect through an event study model. To this end, I estimate models of the following form:
𝑌"#$% = 𝛽( + ∑:((;
-<5665[𝜋- (𝑙𝑛𝑁𝑇𝑊"$,5667 )] + 𝛾𝑋"#$% + 𝛿"#$ + 𝜃"% + 𝜀"#$% ,

(1)

where 𝑌"#$% is an outcome of public elementary school teachers of gender g in municipality m and LLM
l at time t. 𝑙𝑛𝑁𝑇𝑊"$,5667 is log 1995 CENT employment income of gender g in LLM l. 𝜋- represents
the effect of 1995 CENT income on Y in year 𝜏. Thus, the 𝜋- coefficients non-parametrically trace out
pre-treatment relative trends (𝜋5665 - 𝜋5667 ) as well as time-varying treatment effects (𝜋566; - 𝜋:((; ).
In practice, I omit 𝜋5667 such that all 𝜋 estimates are relative to the pre-reform year. I cluster the standard
errors on the local labor market level.
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The unit of observation is a municipality-gender-year, providing me with a balanced panel of
576 observations per year. Aggregation to this level is sensible because municipalities hold full
responsibility for compulsory education, and males and females face disparate labor market
opportunities. The identifying variation stems from differences in 1995 CENT employment income
across LLMs. The parameters of interest are 𝜋566; -𝜋:((; , which show the time-varying effect of the
reform on Y. These coefficients capture the part of the effect of the reform that can be explained by
variation in pre-reform CENT employment income across LLMs.
Equation (1) also includes a set of gender-municipality (𝛿"#$ ) and gender-time (𝜃"% ) fixed
effects. The former controls for variation in teacher pay common to all teachers of a specific gender
within a municipality over time, and ensures that the results are not identified through systematic
differences across the regions. The latter controls for variation in teacher pay common to all teachers of
a particular gender across municipalities in a given year, making sure that gender-specific national
shocks or trends do not contribute to the identification of the results. It is important to note that these
time fixed effects will absorb any potential overall effect of the reform that impact all municipalities in
the same way. The research design employed in this paper permits us to estimate heterogeneity in the
eﬀect of the reform with respect to baseline employment income, but not any potential overall effect of
the reform that impact all municipalities in the same way. This applies not only to changes in wage
levels, but also to changes in wage dispersion. Specifically, a lack of statistically significant effects does
not imply that the reform was ineffective in altering the wage structure of teachers, but simply that the
adoption of individual wage bargaining is not affected by local conditions.
To rationalize the large set of π coeﬃcients from the event studies, I complement the event study
results with a summary eﬀect obtained from a parameterized version of the event study model.
Specifically, I impose the condition that

𝜋- = 1[𝑃𝑜𝑠𝑡% ] × (𝜆( + 𝜆5 𝑅𝑇% + 𝜆: 𝑅𝑇% : ), where RT

represents relative time since the introduction of the decentralization reform in year t. For example,
𝑅𝑇566L = 1 and 𝑅𝑇:((; = 10. This parsimonious model rationalizes the large set of π coeﬃcients from
the event studies and provides a summary measure that is more easily interpretable. The above condition
assumes that all 𝜋- ’s are zero prior to the reform, and allows them to grow quadratically after the reform.
I impose this condition directly and estimate the following model:
𝑌"#$% = 𝛽( + 𝑙𝑛𝑁𝑇𝑊"$,5667 (1[𝑃𝑜𝑠𝑡% ] × N𝜆( + 𝜆5 𝑅𝑇% + 𝜆: 𝑅𝑇% : O) + 𝛾𝑋"#$% + 𝛿"#$ + 𝜃"% + 𝜀"#$% ,

(2)

All variables are as previously defined. In most tables, I report the predicted eﬀect at 10 years based on
the results obtained from estimating the above equation. However, when examining the effects on
student high school and labor market outcomes, I present the predicted effects at 7 and 8 years post the
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reform. This is due to data limitations which prevents me from measuring these outcomes 10 years after
the introduction of the reform.5
My main identifying assumption is that there are no secular trends, policies or shocks that affect
outcomes differently depending on the area’s pre-reform CENT income. I show extensive evidence that
the data are consistent with this assumption. First, the results are robust to the inclusion of an extensive
set of fixed effects and controls for other factors that could potentially be correlated both with the prereform CENT income and the outcomes. Second, event studies show that pre-reform trends in outcomes
did not differ across municipalities with different 1995 CENT incomes. Third, accounting for other
reforms that took place in the years surrounding the decentralization reform do not affect the results.
Fourth, the results disappear when estimating my main specification for occupational groups that can be
assumed to have been isolated from, and unaffected by, the reform. Finally, the results are robust to the
way in which the predictor of the intensity of the intention to treat measure is constructed, and alternative
measures produce similar estimates.
4
Results
4.1 Effect on Wage Structure
The effect on teacher pay is shown in Figure 3 (a), obtained from estimation of equation (1) using all
public compulsory school teachers. Each dot is an estimate of relative time parameter 𝜋- for the given
year. The bars extending from each point show the bounds of the 95% confidence intervals. Both the
treatment and dependent variable are measured in logs; 𝜋- represents the response elasticity of teacher
wage with respect to the 1995 CENT employment income.
Figure 3 (a) shows a clear wage effect associated with the reform, and several observations are
worth highlighting. First, wages are trending similarly across municipalities in the pre-period as a
function of the 1995 CENT employment income, providing evidence in favor of the parallel trend
assumption required for causal inference.6 This is expected as teacher pay was held constant across
municipalities prior to the reform, and provides additional evidence on the bindingness of the wage
scales prior to the reform. Second, it takes three years for teacher wages to react to the reform. This
delay is expected: local wage-setters are unlikely to change the pay of its workers overnight, not only

5

I choose a polynomial of order two as the drop in the AIC value is larger between orders one and two than
between any higher orders, and a lower-order polynomial is less likely to overfit the data. However, in Section 4 I
also note that the main results are robust to the degree of the polynomial.
6
While the 95 percent confidence intervals in the pre-reform years in Figure 3 are non-negligible, they are
substantially smaller than those in the post reform year, and they are relatively similar in size to those in related
papers using similar identification strategies in other countries (e.g. Burgees et al. 2019). An alternative way
through which one can examine if teacher wage was held constant across municipalities prior to the reform is to
note that municipality fixed effects should not be able to explain much of the variation in teacher wages before
1996. Appendix Figure A2 shows the F statistic of joint significance for all municipality fixed effects obtained
from earnings regressions estimated at the individual-level for each year of the analysis period, controlling for
those factors that enter the wage calculation prior to the reform. The F statistic exhibit a pattern similar to the main
wage pattern in Figure 3(a); it is flat prior to the reform, gradually increases after the reform until it levels out 7
years after the reform. These results lowers the concern that there were unobserved municipality characteristics
correlated with teacher wages prior to the reform.
13

due to some of the limited guarantees in place in the immediate post reform years (Section 2), but also
due to the fact that it may take time for both teachers and principals to develop essential bargaining
skills. Third, the treatment effect grows over time until it levels out seven years after the reform.
Interpreting this as the long-run treatment effect, the figure suggests a response elasticity of teacher
wage with respect to pre-reform CENT employment income of approximately 0.2. The reform thus
induces local wage-setters to pay wages that better align with local competitive equilibrium pay.
When interpreting the effect in Figure 3 (a), it is useful to note that the teacher wage did not
decline in any municipality during the analysis period. Rather, it increased differentially across all
municipalities as a function of the 1995 CENT income. This is shown in Appendix Figure A3, which
provides binned scatterplots of the correlation between the pre-reform wage gap (between CENT income
and teacher wage) and the change in teacher wage between 95 and 06.7
The mean wage effect shown in Figure 3 (a) could mask substantial heterogeneity across the
teacher wage distribution. In other panels of Figure 3, I therefore show how the reform affected (b) the
median wage, (c) the 10th percentile wage, (d) the 90th percentile wage, (e) the interquartile range, and
(f) the standard deviation.8 The median wage effect mirrors the mean wage effect, but the magnitude of
the effect is marginally larger. This is indicative of the reform causing a slight tightening of the overall
wage schedule. Figures 3 (c) and (d) show that this wage compression is due to the reform having a
greater effect at the left-tail of the wage distribution, with a point elasticity twice as large as that in the
top decile. Figure 3 (e) shows a negative effect of the reform on the interquartile range, providing
evidence of a tightening of the wage distribution. Similar to the wage level effect, this effect is timevarying and reaches a new long-run equilibrium seven years after the reform. However, the magnitude
of this effect is small: a 10% larger pre-reform CENT income leads to a reduction in the interquartile
range of $25 ten years after the reform. The standard deviation is unaffected.
The wage effects are parsimoniously summarized in Panel A of Table 3, showing effects
obtained through estimation of the parameterized version of Equation (1). The results from this model
mirror the event study results, confirming a long-run response elasticity of approximately 0.2. It should
be noted that the predicted effect at ten years is robust to using higher order polynomials as well. For
example, the predicted mean wage effect at 10 years is 0.180 (0.066) when using a simple linear

7
A risk associated with conducting this analysis at the municipality level is that aggregation to this level may
conflate individual wage responses with compositional changes. To ensure that this is not the case, I have
performed a supplemental analysis in which I estimate the mean wage effect from individual level data that
includes individual fixed effects. This analysis returns a predicted effect at 10 year of 0.24 with a standard error of
0.06, similar to the main effect reported in the paper. This suggests that compositional changes do not have a
significant impact on the results that are being estimated, and is consistent with the lack of teacher composition
effects discussed in Section 4.
8
The wage dispersion measures have not been subject to log transformations because the pre-reform wage
distribution is very compressed, in particular for old teachers that have reached the wage ceiling. Regressions
stratified by age can therefore not be performed with log transformed dispersion measures as several of the
municipalities have values of zero. For consistency, none of the dispersion results are based on log transformed
dispersion measures. However, all non age-specific wage dispersion estimates are robust to this adjustment.
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regression, 0.172 (0.063) when using a second degree polynomial, 0.175 (0.064) when using a third
degree polynomial, and 0.166 (0.059) when using a fourth degree polynomial.
The wage effects from this analysis are consistent with Söderström (2010) who finds evidence
of a disproportionate increase in teacher entry wage and a flattening of the age-wage relationship. This
result is also consistent with the idea that the pre-reform schedule compressed entry wage and provided
an above-market return to experience due to the seniority structure of the pay scales. Söderström (2010)
shows that a 50-year-old teacher earned 50 percent more than a 26-year-old teacher before the reform,
while a 50-year-old non-teacher earned only about 20 percent more than a 26-year-old. Thus, a flattening
of the age-wage relationship is consistent with local wage-setters adjusting the teacher pay structure to
better align with the non-regulated market rate of return to experience. Appendix Figure A4 shows how
the age-wage profile for teachers change between 1995 and 2006 in municipalities in the LLM with (a)
the highest 1995 CENT income and (b) the lowest 1995 CENT income. The figure shows that wages
went up, and that the age-wage relationship became flatter, in both types of municipalities over the
analysis period. Consistent with Table 3, municipalities in the LLM with the highest 1995 CENT income
enjoyed a greater change.
To more formally examine the potential effect heterogeneity across age groups, the other panels
in Table 3 as well as Appendix Figure A5 provide results from estimating wage effects separately for
young (20-34 years old), mid-career (35-49 years old) and old (50-64 years old) teachers. The full set
of 𝜋- estimates are shown in Appendix Figure A5 with respect to log wage and standard deviation. The
effects are summarized in a more parsimonious way in Table 3 using Equation (2).
The results in Table 3 suggest that the wage effect is negatively related to age. This supports the
notion that the reform led to a disproportionate increase in entry wage and a flattening of the age-wage
relationship. The table also shows that the wage dispersion effects for any of these age groups were
small to negligible.9 Thus, despite a flattening of the age-wage relationship and an overall reduction in
wage dispersion, the reform did generate within-age cohort increases in wage variation. Note that the
lack of wage dispersion effect does not allow us to conclude that the reform had no impact on teacher
wage dispersion; it simply means that wage dispersion did not change differentially with respect to
baseline employment income. This is an interesting result, as one may expect principals in stronger
LLMs to find a greater need to differentiate wages across individuals of all ages. This also implies that,
when examining the impact of the reform on teacher and student outcomes, the more directly relevant
literature is that which examines changes in average teacher wages (e.g. Britton and Propper 2016; de
Ree et al. 2018) rather than the literature that examines performance pay and wage dispersion within

9

The identified wage effects may differ depending on the size of the teacher workforce in the municipality. Larger
municipalities face more intense competition over labor, and it is thus possible that local wage-setters in larger
municipalities respond more strongly to the reform. In results not shown, I examine this hypothesis by estimating
equation (1) for the municipalities in the bottom 50 percent of the teacher work force size distribution and for the
municipalities in the top 50 percent of the teacher work force size distribution. Although the point estimates for
the municipalities with larger teacher work forces are larger, the differences are not statistically significant.
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municipalities (e.g. Fryer 2013; Biasi 2020). However, the effect on student outcomes may not only be
driven by teacher wage changes, but also by changes in teacher composition, education spending, and
resource reallocations – potential mechanisms that I explore in detail in Section 5.
4.2 Effect on Teacher Composition
Panel A of Table 4 shows the predicted effect of the reform on the teacher composition outcomes
described in Section 2 using Equation (2). All variables are further defined in detail in the table notes.
A full set of event studies are provided in Appendix Figures A6 and A7.
Table 4 suggests that the reform had a negligible effect on teacher composition in regions that
had higher pre-reform non-teacher employment income relative to regions with lower pre-reform nonteacher employment income, only showing statistically significant results for years of schooling
(negative) and the probability of switching from a private to public school (positive). These effects are
very small from an economic perspective: a 10% higher 1995 CENT income leads to a reduction in
years of education of 0.3 years and an increase in the probability of switching from a private to public
employer by 0.001. I find no effects on the other outcomes, including retention, certification,
recruitment, and mobility (i.e. fraction that move to a different region).
The substantial size of the teacher workforce means that one would need a relatively large
change in teacher composition to identify an effect. One way to overcome this issue is by repeating the
above analysis using only teachers that enter the profession in each year. Since this group of teachers
only constitutes a small fraction of the workforce, this analysis permits identification of much smaller
effects. However, the results obtained from this auxiliary analysis (Table A4) are not statistically or
economically significantly different from the baseline results.10
4.3 Effect on Student Outcomes
One of the key questions related to wage decentralization in the teaching sector is how it impacts student
performance. Any such effect will be the result of a combination of factors, including changes in teacher
composition, teacher effort, teacher quality, school resource reallocations and student-teacher ratios.
Thus, the lack of effects on observable teacher characteristics in the previous section does not mean that
there is no productivity effect associated with the reform. First, the reform may impact teacher incentive
and motivation in ways that cannot be identified with the outcomes in Section 4.2. Second, if the wage
response to the reform was financed through a reallocation of educational resources, this could also have
an effect on student outcomes. The reduced form effect on student achievement represents the combined
effect of all these potential factors.

10
In Appendix Table A5, I explore if this pattern of results generalizes to each of the three age cohorts that I
examined separately in Section 5.1. Looking across the table, the estimates are slightly noisier, and each age cohort
has one or two statistically significant effect associated with it. However, these effects are again economically
modest.
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It is important to note that one may not expect any potential effect on student outcomes to show
up until much later than 1996 due to treatment intensification across cohorts: those that graduated from
9th grade in 1996 were exposed to the new system for only one year while those that graduated in 2004
were exposed to the new system for nine years. In addition, since the teacher wage effects intensify over
time, it is possible that any potential effect on teacher effort and motivation – and ultimately student
outcomes – did not actualize until a few years after the reform. Thus, the long post-reform period I have
access to provides a more complete understanding of the final impact of the decentralization reform on
student achievement as a function of the pre-reform outside wage
Panels B through D in Table 4 display the predicted effect of the reform on student outcomes
obtained from estimating equation (2). All variables are defined in detail in the table notes. Event studies
obtained through estimation of equation (1) are shown in Appendix Figures A8 through A10.
The results in Panel B of Table 4 suggest that the reform did not have a statistically or
economically significant effect on educational performance in compulsory school as measured by GPA,
English, Swedish or math percentile ranking. With respect to high school performance, the results in
Panel C of Table 4 show that the reform had no statistically significant effect on the probability of
enrolling in a natural science high school track or on high school GPA. There is some indication of an
adverse effect on the probability of enrolling in a university-preparatory program, though this effect is
very small: a 10% higher pre-treatment CENT income leads to a reduction in the probability of enrolling
in a university-preparatory program by 0.01.
The results in Panel D of Table 4 show that the reform did not have an impact on the labor
market outcomes of these individuals eight years after graduating from 9th grade; there is no statistically
significant effect with respect to employment income, the probability of being in the employment sample
or the probability of being a social security recipient. It should be noted that the labor market outcomes
are measured when the students are relatively young (between 25 and 26 years old). This is below the
age at which individuals are usually considered to be on a part of their labor market profile where
earnings are representative of lifetime earnings (Haider and Solon 2006). Even so, more than 70 percent
of 26 year olds are part of the labor force in Sweden, and it is therefore still worthwhile examining these
outcomes (Statistics Sweden 2014). There is some indication of a potentially positive effect on
university enrollment, though this effect is economically negligible, and the event study displayed in
Appendix Figure A10 suggest that this is unlikely to represent a causal effect of the reform.
5
Mechanisms
5.1 Spending and Resource Allocation
The identified wage effects suggest that the reform led to an increase in teacher spending. If this is
financed through reduced spending on other inputs that are important for attracting teachers and raising
student achievement, this could help explain why the reform had an impact on wages but not on teacher
composition and student outcomes. This is examined in Figure 4, showing results from estimation of
Equation (1) with respect to (a) per student spending and (b) per student spending on teachers.
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Figure 4 shows that the reform did not affect total spending (a), but that it did lead to a large
increase in spending on teachers (b). The long-run response elasticity of teacher spending with respect
to 1995 CENT income is 0.22, very similar to the wage level effect in Section 5. The reform thus led to
a reallocation of existing education resources, but not to an overall increase in spending.
To further examine the reform’s effect on spending and resource allocation, Figure 5 shows the
effect of the reform on spending on mutually exclusive and collectively exhaustive non-teacher
education inputs: (a) food, (b) health, (c) supplies, (d) facilities and (e) other items. Not that I do not
provide summary effects based on equation (2) with respect to these outcomes as the event studies
suggest that a quadratic fit likely is a poor fit.
Despite the relatively large standard errors, subfigures (a) and (e) in Figure 6 shows reductions
in spending on food and uncategorized items. While there is a short-term reduction in spending on
facilities (d), this effect disappears in the long-run. With respect to health (b) and supplies (c), the event
studies fail to identify significant effects.
Taken together, these results show that the reform did not have an effect on total education
spending, but that it did lead to a reallocation of resources away from non-teacher inputs toward teachers.
The majority of the reallocation effect is operating though a reduction in spending on uncategorized
item that are oftentimes considered less important for raising education quality. However, while there is
much research on the role of spending on factors such as capital and construction (e.g. Martorell et al.
2016), teachers (e.g. Loeb and Page 2010), and textbooks (e.g. Holden 2016), there is little evidence on
the role of spending on the factors that enter the “uncategorized item” category. It is therefore unclear
to what extent these funding shifts may have contributed to the lack of student and teacher effects
identified in this paper.11
5.2 Wage Spillovers
Another factor that may help explain why teacher composition and student outcomes were unaffected
by the reform, is that the reform may have had spillover effects to closely related occupations.
Specifically, an increase in teacher wage will make it harder for firms outside the education sector to
recruit and retain individuals with teaching degrees. Further, it may induce individuals with nonteaching careers to consider teaching. This could put upward pressure on wages in these other industries,
and mute the relative effect on teacher wages.
To examine the presence of wage spillovers, I use the teacher registries to identify individuals
employed as teachers during the two years prior to the reform. I merge these data with the public sector

11

Since total education spending was unaffected by the reform it is unlikely that we would observe an effect on
the local income tax rate. Since the coefficient on teacher spending (Figure 4) closely mirrors the teacher wage
effect (Figure 3) it is also very unlikely that the reform affected the teacher-student ratio. Appendix Figure A11
shows event studies of the reform effect on (a) the local income tax rate and (b) the number of teacher per 100
students, and Appendix Table A7 summarizes this Figure by showing the effects after ten years. Figure A11 and
Table A7 show that the reform did not have a statistically or economically significant effect on local tax rate and
teacher-student ratio.
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wage registry, which provides wage and occupation information for every public sector worker in the
country. This allows me to identify which public sector occupations teachers came from, and left for, in
the year prior to the reform.12 I constrain this part of the analysis to the public sector due to the limitations
of the Wage Registry of Private Sector Employees elaborated on in the data section. However, the
overwhelming majority of teachers in non-teaching occupations work in the public sector, such that this
is not a major limitation (Hellsing 2016).
Appendix Table A6 shows which occupations teacher switched into, and out of, in the years
prior to the reform. While more than 80% came from, or left for, jobs within public administration,
social services and health care services, all occupations listed in Table A6 have benefitted from
recruiting teachers, and suffered from losing workers to the teaching sector. In other words, this
represents a list of occupations that can credibly be considered as reflecting the outside options available
to teachers. It follows that the leadership in these sectors may feel threatened over potentially losing
employees to the teaching sector unless they too raise wages. Using all workers in the occupations listed
in Appendix Table A6, I examine if the reform affected the wages in these substitute occupations.
With respect to the substitute occupations in Table A6, it is worth noting that health care workers
were subjected to wage decentralization in 1989 (nurses and doctors) and 1993 (assistant nurses and
social care workers), and that the overwhelming majority of other public sector workers (including
public administration and social services employees that constitute a large share of the substitutes) were
subject to wage decentralization in 1993 when the municipality and county council association (the trade
union representing public sector workers) agreed to explicitly introduce individualized wage bargaining
into almost all of their wage contracts (through HÖK 9; see Kommunal 2003).13
However, it is important to note that there had been a push toward more local wage-setting
(albeit not necessarily individual wage-setting) even before the decentralization reforms in 1989 and
1993. Specifically, many public sector occupations began seeing a transition toward a more local wagesetting system already in 1983 (Granqvist and Regnér 2004), with central collective bargaining
agreements dictating the main principles for wage determination and the more detailed wage changes
being determined through local collective bargaining at the subnational level (municipality or county).
By 1988, the majority of all central collective bargaining wage agreements for public sector employees
with more than compulsory education had transitioned to provide only minimum wage guarantees
(rather than exact wage changes), making local collective bargaining wage agreements increasingly
important for wage determination (Calmfors and Richardson 2004), and giving more room to local
employers to respond to changing economic conditions in their geographic areas. In other words, at the
time of the teacher decentralization reform in 1996, sufficient wage flexibility had been introduced into

12
I focus on the pre-reform period to minimize the likelihood that occupational mobility patterns are confounded
by the reform. However, Hellsing (2016) suggests that these patterns are the same in 2016.
13
There were a few occupations not subject to this reform (e.g. Chimney sweepers and police officers), but they
constitute less than 1 percent of the substitutes in Table A6.
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these substitute occupations to make it possible for them to adjust wages in response to changing local
conditions, such as an increase in teacher pay.
The specification underlying the wage spillover analysis is similar to Equation (1), examining
the average wage at the municipality-gender-year level in the substitute occupations as a function of the
pre-reform CENT wage. Specifically, I estimate the following equation
𝑌"P#$% = 𝛽( + ∑:((;
-<5665[𝜋- (𝑙𝑛𝑁𝑇𝑊"$,5667 )] + 𝛾𝑋"#$% + 𝛿"#$ + 𝜃"% + 𝜛P" + 𝜙P% + 𝜀"P#$% ,

(3)

where 𝜛P" are occupation-by-gender fixed effects and 𝜙P% are occupation-by-time fixed effects. All
other variables are defined as before. To account for the substitutability between these professions and
teaching, I weight these regressions by the fraction of teachers that came from, and left for, each of the
professions. This ensures that the occupations that experience most transitions from teaching (public
administration, social services and health care services) contribute more to the identification in this
analysis. This is akin to existing literature on outside options based on job transition likelihoods (e.g.
Caldwell and Danieli 2018; Schubert, Stansbury, and Staska 2020).
The result from the wage spillover exercise is shown in Figure 6 (a). The figure reveals a clear
wage effect that starts three to four years after the reform and stabilizes two years later. The estimated
long-run response elasticity is half that of the teacher wage effect. That the wage spillover effect occurs
almost contemporaneous with the main teacher wage effect suggests that employers are able to adjust
wages quickly to prevent potential negative recruitment and retention effects caused by wage changes
in closely related occupations, and provides valuable evidence on the dynamics of interplay in wage
determination across occupations. The results from Figures 6 are summarized in Table 5, showing the
predicted effect ten years after the reform. It is interesting to note that restricting the spillover analysis
to the top four substitute professions return a coefficient of 0.71 and a standard error of 0.042, increasing
both the statistical significance and the magnitude of the effect relative to that presented in Table 5. This
is consistent with the idea that the spillover effect is driven by the closest substitute occupations.14
Performing the same analysis on wages in occupation that no teacher came from, or left for, in
the years prior to the reform (i.e. occupations that would receive zero weight in the analysis underlying
subfigure a, yields neither statistically nor economically significant results (subfigure b). While it is

14
Appendix Figure A13 studies the robustness of this result to a series of alternative model specifications: (a) not
controlling for municipality covariates and not weighting the regression by the pre-reform transition matrix in to
and out of teaching; (b) controlling for municipality covariates but not weighting the regression by the pre-reform
transition matrix in to and out of teaching; (c) main model; (d) including municipality-by-occupation fixed effects;
(e) restricting the sample to the main four substitute occupations in Appendix Table A6; (f) including additional
municipality-level covariates; (g) weighting the regression by the full pre-reform transition matrix (1991-1995);
(h) controlling for Friskolereformen, the Balkan war, demographic changes, and Kunskapslyftet. The results
become marginally smaller when the regressions are not weighted by the transition matrix, and slightly larger
when the analysis is restricted to the top four substitute occupations, consistent with the idea that the closest
substitutes are driving the effects. However, these differences are not statistically significant, and none of the other
adjustments have meaningful impacts on the point estimates.
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important to note that I cannot rule out equality of the coefficients across these two figures, the points
estimates in subfigure b are very small and show no sign of reacting to the reform. This set of figures
thus provide strong evidence in favor of a wage spillover effect to substitute occupations.
As an additional robustness check, Appendix Figure A12 shows potential spillover effects to
occupations within the healthcare sector that require advanced and specialized professional healthcare
degrees (e.g. nurse, pharmacist, dental nurse, doctor). Since teachers cannot switch into these
professions without acquiring additional education, they do not represent plausible substitute
occupations. As shown in Appendix Figure A12, there is no indication of spillover effects to these
occupations. The lack of effects among this group of workers provides additional evidence in favor of
the assumption required for a causal interpretation of the results. However, while the point estimates are
small and not statistically significant, I note that the confidence intervals are non-negligible.
The wage spillover effect coupled with the compressed wage distribution in Sweden provides a
likely explanation to why the reform did not affect teacher composition and student outcomes (OECD
2001). As shown in Appendix Table A8, the difference in pre-reform CENT income between
municipalities one standard deviation below the mean and one standard deviation above the mean is 7
and 10 percent, for females and males respectively. With a teacher wage response elasticity of 0.2 with
respect to 1995 CENT income, the long-run post-reform difference in absolute teacher wages across 68
percent of the municipalities will be less than 2.8 percent for females and 4 percent for males. These
differences are reduced to 1.4 and 2 percent after accounting for the wage spillover effect. It is unlikely
that these modest post-reform differences in absolute teacher wages can overcome standard search and
matching frictions and mobility costs.
5.3 Treatment Heterogeneity
i. Gender
Given the gender imbalance in the teaching profession, it is possible that there are asymmetric treatment
effects with respect to gender. To this end, Table A9 provides results from estimating equation 1 on the
full set of wage outcomes separately by gender. Looking across the columns, the wage effects are
somewhat larger for females across the entire wage distribution, displaying predicted ten year effects
that are approximately 0.5 bigger relative to the effects among men. While none of these differences are
statistically significant, it does provide suggestive evidence that females enjoyed slightly larger wage
increases following the decentralization reform.
To examine if these suggestive wage differences generated differential responses among male
and female teacher with respect to workforce composition, Table A10 provide results from estimating
equation 1 on the full set of teacher composition outcomes separately by gender. While not statistically
significantly different from each other, the wage effects shown in Table A9 are somewhat larger for
females than males, and it is possible that these differences translate into differential effects with respect
to workforce composition as well. The results from Table A10 demonstrate that this is not the case.
Specifically, most outcomes are moving in a similar direction across both genders, and even in the few
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cases where this is not the case (years of schooling, immigrant, and master’s degree), the point estimates
fall within each others’ confidence intervals.
ii. Marital Status and Children
In addition to potential heterogeneous effects by gender, prior literature has identified that the supply
response to wage changes – in particular with respect to mobility - may differ by marital status and
parenthood (Falch 2010). To this end, I have estimated equation (2) separately for (c) married teachers,
(d) non-married teachers, (e) teachers with at least one child under 18 that lives at home and (f) teachers
with no child under 18 that lives at home. Appendix Table A11 display the predicted effect at ten years
for each of these subgroups. The results from this exercise do not rule out homogeneous effects along
these dimensions. Consistent with these findings, I find no differential effect of the reform on the wages
of these subgroups (Appendix Figure A14). As the decentralization reform made it easier for local wagesetters to engage in wage discrimination across groups of workers, this is an important finding.
6
Robustness Checks and Sensitivity Analysis
6.1. Robustness to potential confounders
A few policies occurred during the analysis period that could potentially bias the results shown in Tables
3 and 4. First, Skolvalsreformen, which allowed for-profit charter schools to enter the education market
beginning in 1992. If 1995 CENT income is correlated with the growth of charter schools, that may bias
me towards finding positive wage effects. The reason is that these schools may cause increased
competition over teachers and potentially higher wages, something documented by Hensvik (2012). My
results are robust to controlling for both the fraction of students in charter schools over time and its
interaction with the treatment component of interest in equation (1).
Second, Kunskapslyftet, a government program that ran from 1997 to 2002 with the purpose of
providing individuals with less than a high school degree complementary education. This may have
increased the demand for teachers, and if this is correlated with 1995 CENT income, it could bias my
results. However, my results are robust to controlling for both the number of people with less than a
high school degree, and its interaction with the treatment variable, between 1997 and 2002.
Third, the Balkan war led to a large increase in immigration to Sweden between 1993 and 1996.
If these immigrants disproportionally migrated to labor markets with high CENT income that could bias
the result, since it may also increase the demand for teachers and put upward pressure on their wages.
However, my results are robust to controlling for the number of immigrants and its interaction with the
treatment variable between 1993 and 1996.
Finally, there may be differential trends in the demand for teachers due to demographic shifts
over time. To investigate this, I control for the total number of students in the municipality, and its
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interaction with the treatment variable. Adding these controls do not affect the estimates. All results are
shown in Appendix Figure A15 and summarized in Appendix Table A12.15
6.2 Model Sensitivity
The first concern is that there may be persistent transitory fluctuations in earnings in any one year that
introduce noise in the treatment measure and attenuate my results (Bhashkar 2005). To this end, I
estimate equation (1) using CENT income averaged over the five years preceding the reform as the
measure of treatment intensity. As illustrated in Appendix Figure A16 (a), this adjustment has no impact
on the economic and statistical significance of the coefficient estimates.
Another concern is that the CENT employment income may not provide an accurate measure of
the wage that teachers can command had they not been teachers.16 An alternative measure can be
obtained by first estimating Mincer earnings functions (in which wage is modeled as a function of years
of schooling, potential experience and potential experience squared) for non-teachers (separately by
gender) in the year prior to the reform (controlling for municipality fixed effects) and then using the
estimated values from these regressions to predict what the wages of teachers would be had they not
been teachers. The result from estimating equation (1) using this alternative measure is depicted in
Appendix Figure A16 (b). The figure shows that this alternative measure yields a wage response
elasticity that is 0.1 higher than the baseline result, suggesting that the baseline results in Table 3 may
underestimate the true wage effect. Another alternative measure includes restricting the CENT wage to
only that of individuals in occupations that can be considered substitutes for teachers (as discussed in
Section 6.2). The result from estimating equation (1) using this alternative measure is depicted in
Appendix Figure A16 (c). The figure shows that this alternative measure too yields a wage response
elasticity that is 0.1 higher than the baseline result, reinforcing the idea that the baseline results in Table
3 may be conservative. This is expected, as these alternative measures may provide more accurate
estimates of the outside options faced by teachers. However, to be consistent with existing literature that
uses this type of intensity measure (Britton and Propper 2016, Propper and van Reenen 2010), I prefer
relying on the more generalized CENT wage. It is also worth noting that the estimates for both of these
alternative measures remain within the 95% confidence interval of the baseline result.

15

The manuscript includes event studies for each of the outcomes I examine, and the lack of divergent trends in
the pre-reform period across all of these outcomes provide strong evidence in favor of the assumption underlying
my estimation approach. In addition to these event studies, I have also included an appendix figure that looks at
pre-trends in a set of municipality demographics that might predict pay: years of schooling, unemployment, social
welfare recipients, and immigration. The results are shown in Figure A17. These figures demonstrate that the lack
of pre-trends with respect to teacher pay, teacher composition, student outcomes, wages in substitute occupations,
and education spending, extend to these other covariates as well.
16
As an additional validity check of the treatment measure, I first use the method outlines in Section 5.2 to identify
individuals that switched from teaching to non-teaching occupations in 1994. I then examine the correlation
between their new non-teaching wage and the CENT pay in 1995. This allows me to examine if teachers who
switched to occupations in areas with high CENT pay prior to the reform actually obtains a higher wage compared
to switchers in low CENT pay areas. I obtain a correlation close to 0.9, providing suggestive evidence that the
CENT employment income is a good measure of the wage that teachers can command had they not been teachers.
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Relatedly, basing the treatment measure on the full distribution of CENT incomes may introduce
unnecessary noise, as observations in the tails of the distribution likely are not useful predictors of the
wage that teachers could command had they not been teachers. I have therefore estimated equation (1)
excluding gender-specific employment incomes in the top and bottom 5 percent of the distribution. As
shown in Appendix Figure A16 (d), this exercise yields a wage effect that is larger than, but not
statistically significantly different from, the baseline estimate.
An issue specific to municipality-level analyses in Sweden during the 90s and 00s is that some
areas broke away from their original municipalities and created their own municipalities during these
years. Though the newer municipalities are not included in the analysis as only partial time-series
information is available, the municipalities that they originally belonged to are. To ensure that the results
are robust to excluding these municipalities, as there could be compositional shifts that bias the results,
Appendix Figure A16 (e) shows the result when these municipalities have been omitted. The results are
not different from the baseline results.
An implicit assumption underlying my estimation strategy is that the CENT income is a more
accurate reflection of the alternative job market opportunities of teachers than the employment income
of non college-educated non-teachers. To examine this assumption, Appendix Figure A16 (f) shows
how the wage effect changes when using the 1995 employment income of non college-educated nonteachers. The figure shows that the baseline result is robust to this adjustment. This is an interesting
finding likely driven by the relatively low internal rate of return to education in Sweden (OECD 2002),
a compressed labor market (Kahn 2015), and a strong correlation between college-educated and non
college-educated non-teacher income within each municipality. Specifically, during my analysis period,
the correlation between CENT and non-CENT income within each municipality exceeds 0.9.
Another assumption behind my estimation strategy is that LLMs, not municipalities, matter
when predicting the alternative job opportunities of teachers. The idea underlying this assumption is that
municipalities do not represent unified labor markets and likely fail to fully capture the alternative wage
that teachers can command. To examine this assumption, Appendix Figure A16 (g) demonstrates how
the wage effect of the reform changes when the treatment measure is based on pre-reform variation in
non-teacher employment income at the municipality level. Although the dynamics of the wage response
is unaffected, the magnitude of the effect is reduced by approximately 50 percent. This is consistent with
the idea that municipalities do not fully capture the alternative wage that teachers can command.
7
Discussion
Despite a global trend toward greater wage decentralization over the past decades, centralized wagesetting remains a prevalent feature of the public sector; the majority of OECD countries pay postal
workers, government employees, health care workers, teachers, and emergency services personnel
according to wage scales that are held constant across large geographic areas (Propper and van Reenen
2010). A fundamental problem with this pay structure is that it cannot account for wage differentials
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across external non-regulated local labor markets. The regulated pay will therefore be relatively worse
in areas with strong local labor markets, and existing research suggests that this may have adverse effects
on the supply and quality of labor (Britton and Propper 2016; Propper and van Reener 2010).
This paper examines the labor market effects of a large decentralization reform in an important
profession in Sweden, and contributes to the existing literature in several important ways. First, while a
few papers have evaluated large-scale implementations of individual wage bargaining schemes
(Söderström 2010; Biasi 2018; Burgees et al. 2019), this is the first paper in the literature to examine
the longer-term effects of wage decentralization. As it is likely that the full effect of large-scale pay
reforms are not actualized until several years after implementation, understanding the long term effects
of such reforms are crucial for making policy recommendations. Second, the setting of my study permits
a novel analysis of the channels through which the wage effects occur, providing an enhanced
understanding of the mechanisms through which any effects operate. Finally, this is the first paper in
the wage decentralization literature to examine the issue of wage spillovers to substitute occupations,
helping us to more carefully think about potential general equilibrium effects in this setting.
I find that the reform induced significant changes in teacher pay in regions that had higher prereform non-teacher employment income relative to regions with lower pre-reform non-teacher
employment income, and that these changes are financed entirely through a reallocation of existing
education resources. I do not find these wage changes to impact teacher composition and student
outcomes. While these results may partly be explained by the relatively compressed Swedish wage
structure, I show that another potential explanation has to do with a wage spillover effect to substitute
occupations. This effect is a slightly less than half that of the teacher wage effect, reducing the relative
teacher wage response to the reform by 40%.
In terms of policy implications, the absence of economically significant teacher composition
and student outcome effects suggest that the adjustment of wages to local labor market conditions had
little impact on school quality. This could partly be due to a limited response of municipalities: assuming
that teacher quality is constant across municipalities, a full adjustment of teacher wages to local labor
market conditions would require an elasticity of 1 rather than the 0.2 observed in the data. This could
be because municipalities are not able (or willing) to fully eliminate the differences in relative teacher
pay across local markets, and a solution to this issue could be for the central government to provide
financial incentives to local governments to encourage a more substantial wage response. However, my
results also suggest that there are substantial wage spillover effects to non-teaching occupations. Thus,
even if the government provides financial incentives to encourage a larger wage response at the local
level, it may still not impact teacher composition and student outcomes because nearby industries
respond in order to compete for labor. The main takeaway from this paper is thus that wage
decentralization induces a reallocation of education resources toward existing teachers in regions that
had higher pre-reform non-teacher employment income relative to regions with lower pre-reform non-

25

teacher employment income. This has no effect on education quality, but it leads to a broader crossindustry wage increase due to wage spillovers.
In contextualizing the results, it is important to note that Sweden has a large public sector and a
relatively compressed wage structure, and that some caution is encouraged when attempting to
extrapolate the findings to other countries and settings. For example, due to the relatively compressed
wage structure in the country, the 0.2 response elasticity only translates into modest absolute pay
differences across municipalities after the reform, and these differences may not be sufficiently large to
overcome existing search and matching frictions and mobility costs. However, despite Sweden’s
compressed wage structure, it is important to note that the country does not represent a clear outlier
among OECD countries (Mourre 2005), and that wage effects from evaluations of similar
decentralization reforms in other countries have been of a similar magnitude (Burgees et al. 2019). Thus,
while speculative, it is likely that many of the results in this paper also extend to other countries and
settings across the OECD. This is perhaps most likely with respect to the wage spillover effects, an
effect that likely would be larger in a market with less wage compression.
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Figure 1: Pre-reform teacher steps-and-lanes salary schedule at the elementary school level (in 000’s)
Notes: The figure shows the 1990 the teacher salary schedule based on information from Söderström (2006).
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(a) Males

(b) Females

Figure 2: Variation in CENT employment income across local labor markets in 1995
Notes: The maps show the geographic variation in CENT employment income (thousands of 2005 dollars) across local labor
markets in 1995 for (a) males and (b) females. The gender-specific CENT employment income distributions have been
divided into deciles, with local labor markets in yellow belonging to the bottom decile and local labor markets in brown
belonging to the top decile. Black solid lines indicate 1995 local labor market borders and gray solid lines indicate 1995
municipality borders. Each local labor market border is also a municipality border. The dotted black lines are used to signal
that all islands inside those lines also belong to the local labor market.
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(a) Mean

(b) Median

(c) 10th Percentile

(d) 90th Percentile

(e) Interquartile range

(f ) Standard deviation

Figure 3: Wage structure
Notes: Author’s estimation of equation (1) as described in the text using 1991-2006 teacher registry data on all public
elementary school teachers in Sweden. Year 1995 is omitted, so all estimates are relative to this year. All estimates include
gender-by-year and gender-by-municipality fixed effects as well as municipality controls for fraction males, fraction
immigrants, average income, fraction unemployed, average years of schooling, fraction on social security benefits and average
age. Each point is a relative time parameter estimate, while the bars extending from each point show the bounds of the 95%
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confidence interval calculated from standard errors that are clustered
at local labor market level.

(a) Total

(b) Teaching

Figure 4: Education spending
Notes: Author’s estimation of equation (1) as described in the text using 1992-2006 registry data supplemented with
public-use data from Statistics Sweden and SNAE. Year 1995 is omitted, so all estimates are relative to this year. All
estimates include gender-by-year and gender-by-municipality fixed effects as well as municipality controls for fraction males,
fraction immigrants, average income, fraction unemployed, average years of schooling, fraction on social security benefits and
average age. Each point is a relative time parameter estimate, while the bars extending from each point show the bounds of
the 95% confidence interval calculated from standard errors that are clustered at the local labor market level.
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(a) Food

(b) Health

(c) Supplies

(d) Facilities

(e) Uncategorized items

Figure 5: Education spending by input
Notes: Author’s estimation of equation (1) as described in the text using 1992-2006 register data supplemented with
public-use data from Statistics Sweden and SNAE. Year 1995 is omitted, so all estimates are relative to the pre-reform year.
All estimates include gender-by-year and gender-by-municipality fixed effects as well as municipality controls for fraction
males, fraction immigrants, average income, fraction unemployed, average years of schooling, fraction on social security
benefits and average age. Outcome variables are measured as cost per student (in logarithmic form). Each point is a relative
time parameter estimate, while the bars extending from each point show the bounds of the 95% confidence interval calculated
from standard errors that are clustered at the local labor market level.
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(a) Substitute occupations

(b) Non-substitute occupations

Figure 6: Wage spillovers
Notes: Author’s estimation of equation (3) as described in the text using 1991-2006 registry data. The substitute occupations
sample (subfigure A) includes all workers in the three-digit public occupation groups that any teacher switched in to / out of
in the year prior to the reform. The non-substitute occupations sample (subfigure B) includes all workers in the three-digit
public occupation groups that no teacher switched on to/out of in the year prior to the reform. All estimates include
municipality-gender, year-gender, occupation-gender and occupation-year fixed effects, as well as municipality controls for
gender composition, average years of schooling, fraction of social security benefit recepients, mean income, average age and
fraction immigrants. The regression underlying estimation of subfigure (a) is weighted by the fraction of teachers that
switched to each of the occupation groups, while the regression underlying estimation of subfigure (b) is weighted by the
number of people in each municipality-gender-occupation. Each point is a relative time parameter estimate, while the bars
extending from each point show the bounds of the 95% confidence interval calculated from standard errors that are clustered
at the local labor market level
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1991-1995
Teachers
Non-teachers
0.285
0.511
45.578
40.436
0.077
0.126
0.701
0.537
0.046
0.081
0.646
0.533
0.076
0.084
14.986
11.297
0.180
0.037
0.017
0.076
407,236
24,898,410

1996-2000
Teachers
Non-teachers
0.266
0.512
45.277
41.221
0.086
0.146
0.632
0.495
0.063
0.095
0.579
0.508
0.076
0.088
14.916
11.547
0.183
0.043
0.017
0.077
398,706
25,705,147

2001-2006
Teachers
Non-teachers
0.259
0.512
45.440
42.044
0.105
0.168
0.586
0.462
0.094
0.108
0.561
0.495
0.079
0.093
14.923
11.913
0.216
0.051
0.005
0.031
512,345
31,590,872

Notes: Author’s calculation using 1991-2006 register data on all public compulsory school teachers and non-teachers in Sweden between
the ages of 18 and 65.

Male
Age
Immigrant
Married
Partners
Child
Single parent
Years of schooling
Masters degree
Social security recipient
Observations

Full Period
Teachers
Non-teachers
0.269
0.512
45.433
41.299
0.090
0.148
0.636
0.495
0.070
0.096
0.593
0.511
0.077
0.089
14.941
11.612
0.194
0.044
0.013
0.059
1,318,287
82,194,429

Table 1: Summary statistics of public compulsory school teachers and non-teachers

Table 2: Differences in teacher composition between high and low CENT
employment income regions prior to the reform

Panel A: Pre-reform differences (1995)
Years of Schooling
Age
Temporary Contract
Percent Work
Immigrant
Female
Mover
On Leave
Private Switch
Certificate
Stayers
Hires
Panel B: Post-reform differences (2006)
Years of Schooling
Age
Temporary Contract
Percent Work
Immigrant
Female
Mover
On Leave
Private Switch
Certificate
Stayers
Hires

Bottom 10 Percent
Mean

Top 10 Percent
Mean

Difference in Means
Difference
T statistic

14.928
45.404
0.075
91.229
0.046
0.696
0.011
0.014
0.001
0.926
0.852
0.079

14.672
46.157
0.065
92.616
0.105
0.737
0.008
0.024
0.003
0.852
0.820
0.104

0.256
-0.753
0.010
-1.386
-0.060
-0.040
0.003
-0.010
-0.002
0.074
0.032
-0.025

6.225***
-2.223**
1.053
-2.615**
-5.489***
-4.300***
1.056
-1.910*
-2.176**
7.139***
2.272**
-2.654***

15.055
46.761
0.104
88.390
0.061
0.761
0.011
0.020
0.001
0.889
0.838
0.086

14.666
46.986
0.075
91.922
0.128
0.770
0.012
0.023
0.007
0.734
0.797
0.092

0.389
-0.225
0.029
-3.532
-0.067
-0.009
-0.001
-0.003
-0.006
0.155
0.041
-0.006

8.414***
-558
3.048***
-3.890***
-5.270***
-1.083
0.279
-0.771
-3.609***
10.209***
2.562**
-0.634

Notes: Author’s calculation using 1995 register data on all elementary school teachers. ”Bottom 10 Percent”
refers to municipalities in the bottom decile of the CENT employment income distribution, while ”Top 10
Percent” refers to the municipalities in the top decile of the CENT employment income distribution. Column
5 depicts differences in means between the two groups, and is equal to the value in Column 2 minus the
value in Column 3. The T statistic shows the Student t-statistic associated with the null hypothesis that
the differences in means between the two groups are zero, allowing for differences in variances across the two
groups. *** indicates significance at the 1% level, ** indicates significance at the 5% level and * indicates
significance at the 10% level.
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Table 3: Wage structure

Panel A: All teachers
Predicted effect at 10 years
Panel B: Young teachers, 20-34 year olds
Predicted effect at 10 years
Panel C: Mid-career teachers, 35-49 year olds
Predicted effect at 10 years
Panel D: Senior teachers, 50-64 year olds
Predicted effect at 10 years

Mean

Median

10th percentile

90th percentile

IQR

SD

0.172***
(0.063)

0.190**
(0.077)

0.219**
(0.109)

0.111***
(0.027)

-300.692
(208.695)

-33.645
(74.458)

0.267***
(0.101)

0.277**
(0.011)

0.182*
(0.106)

0.321***
(0.091)

245.782*
(91.708)

159.106*
(54.321)

0.203**
(0.081)

0.215**
(0.085)

0.187
(0.125)

0.181***
(0.049)

-47.074
(98.780)

69.669
(56.625)

0.137***
(0.043)

0.090***
(0.024)

0.251**
(0.116)

0.152***
(0.033)

-85.604
(113.295)

-31.726
(67.580)

Notes: The table shows the predicted effect of the reform ten years after implementation based on equation (2) as described in
the text using 1991-2006 register data on all public compulsory school teachers. Regressions are based on a balanced panel of 9120
municipality-gender-year observations. All estimates include municipality-gender and year-gender fixed effects, as well as controls
for gender composition, average years of schooling, fraction of social security benefit recepients, mean income, average age and
fraction immigrants. Standard errors clustered at thelocal labor market level are shown in parenthases. The wage level outcomes
are measured in logs; the coefficients represent the response elasticity of teacher wage with respect to the 1995 CENT employment
income. The wage dispersion outcomes are not measured in logs. *** indicates significance at the 1% level, ** indicates significance
at the 5% level and * indicates significance at the 10% level.
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Age
-1.911
(1.507)

Master’s
Degree
0.016
(0.067)
Immigrants
0.003
(0.029)

University
Enrollment
0.075**
(0.033)

Math
-1.904
(4.506)

Stayers
0.010
(0.041)

On
leave
0.003
(0.013)

Hires
0.001
(0.025)

Switched from
private school
0.014***
(0.005)
Years of
Schooling
-0.289**
(0.137)

Temporary
contract
-0.035
(0.038)

Percent
worked
0.824
(2.267)

Notes: Author’s estimation of equation (2) as described in the text using 1992-2006 teacher register data on all public elementary school
teachers in Sweden supplemented with 1992-2006 public-use data from Statistics Sweden and SNAE. Regressions in Panel A are based on 8550
municipality-gender observations. Regressions in Panel B are based on 8550 municipality-gender-year observations. High shool information
for these individuals are available three years after completion of 9th grade, such that there are three less years of data for estimating the
regressions underlying the results in Panel C. The results in Panel C are therefore based on 6852 municipality-gender-year observations.
Students that graduated from 9th grade between 2004 and 2006 are thus excluded from Panel C. Regressions in Panel D are based on 7410
municipality-gender-year observations as these outcomes are measured 10 years after students graduate from 9th grade, and the most recent
labor market data I have access to is from 2014. Students that graduated 9th grade between 2005 and 2006 are therefore excluded from
Panel D. All estimates include municipality-gender and year-gender fixed effects, as well as controls for gender composition, average years of
schooling, fraction of social security benefit recepients, mean income, average age, fraction immigrants, fraction of student that attend private
schools and total number of elementary school students. Standard errors are clustered at the local labor market level. *** indicates significance
at the 1% level, ** indicates significance at the 5% level and * indicates significance at the 10% level.

High
Certificate
Movers
Movers
Predicted effect at 10 years
-0.102
-0.003
0.113
(0.063)
(0.011)
(0.183)
Panel B: Student outcomes, 9th grade
GPA
Swedish
English
Predicted effect at 10 years
-2.978
-1.852
-1.326
(3.574)
(3.470)
(3.939)
Panel C: Student outcomes, high school
University-Prep.
Natural Science
HS Program
HS Track
HS GPA
Predicted effect at 7 years
0.102*
0.016
-4.674
(0.057)
(0.036)
(3.581)
Panel D: Student outcomes, labor market & higher education
Employment
Employment
Social Security
Income
Sample
Recipient
Predicted effect at 8 years
0.071
0.043
-0.003
(0.067)
(0.030)
(0.013)

Predicted effect at 10 years

Panel A: Teacher composition

Table 4: Teacher composition and student outcomes

Table 5: Wage spillovers

Predicted effect at 10 years

Substitute occupations
0.063
(0.041)

Non-substitute occupations
-0.017
(0.061)

Notes: The table shows the predicted effect of the reform ten years after
implementation based on equation (3) using 1991-2006 registry data. The substitutes
occupations sample includes all workers in the three-digit public occupation groups
that any teacher switched in to/out of in the year prior to the reform. The nonsubstitute occupations sample includes all workers in the three-digit public occupation
groups that no teacher switched in to/out of in the year prior to the reform. The
estimates include municipality-gender, year-gender, occupation-gender and occupationyear fixed effects, as well as controls for gender composition, average years of
schooling, fraction of social security benefit recepients, mean income, average age and
fraction immigrants. The regression underlying estimation the substitute occupation
result is weighted by the fraction of teachers that switched to each of the occupation
groups, while the regression underlying estimation of non-substitute occupation result
is weighted by the number of people in each municipality-gender-occupation. Standard
errors clustered at the local labor market level are in parentheses. All outcomes in are
measured in logs. *** indicates significance at the 1% level, ** indicates significance
at the 5% level and * indicates significance at the 10% level.
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(a) Male

(b) Female

Figure A1: Binned scatterplots: 1995 CENT income and 1995-2006 CENT income development
Notes: Author’s estimation based on 1995-2006 register data. The binned scatterplots show the correlation between 1995
CENT income and the change in CENT income between 1995 and 2006 for (a) males and (b) females (in 000’s).

41

Figure A2: Joint significant of municipality fixed effects by year
Notes: Author’s calculation using 1991-2006 register data on all full-time public compulsory school teachers. The figure shows
the F statistic of joint significance of the municipality fixed effects for each year of the analysis period. These values are
obtained from individual-level year-specific mincer regressions that control for the characteristics that enter the pre-reform
wage scale calculation (age, age squared, potential experience, potential experience squared, type of teacher and teacher
certification). By fully interacting these variables with a gender dummy, all variables are allowed to have gender-specific
effects.
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(a) Male

(b) Female

Figure A3: Binned scatterplots: Pre-reform wage gap and 1995-2006 teacher wage change
Notes: Author’s estimation based on 1995-2006 register data. The binned scatterplots show the correlation between the
pre-reform wage gap (the difference between CENT employment income and teacher wage in 1995) and the change in teacher
wages between 1995 and 2006 (controlling for municipality fixed effects).
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Figure A4: Age-wage profile pre-and post-reform
Notes: Author’s calculation using 1995-2006 register data on public compulsory school teachers. The figure depicts the
teacher age-wage relationship in 1995 and in 2006 for (a) all municipalicites in the local labor market with the highest 1995
CENT employment income and (b) all the municipalities in the local labor market with the lowest CENT employment
income. The curves show the prediction for log teacher wage obtained from linear regressions of log teacher wage on age and
age squared. Teachers aged 25 to 64 have been used for this depiction, as this was the age range for which there were
teachers in both local labor markets.
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(a) Log wage, young (20-34 years old) teachers

(c) Log wage, mid-career (35-49 years old) teachers

(e) Log wage, old (50-64 years old) teachers

(b) Standard deviation, , young (20-34 years old)
teachers

(d) Standard deviation, mid-career (35-49 years old)
teachers

(f ) Standard deviation, old (50-64 years old) teachers

Figure A5: Wage structure by age cohort
Notes: Author’s estimation of equation (1) as described in the text using 1991-2006 teacher register data on all public
compulsory school teachers. Year 1995 is omitted, so all estimates are relative to the pre-reform year. All estimates include
gender-by-year and gender-by-municipality fixed effects as well45as municipality controls for fraction males, fraction
immigrants, average income, fraction unemployed, average years of schooling, fraction on social security benefits and average
age. Each point is a relative time parameter estimate, while the bars extending from each point show the bounds of the 95%
confidence interval calculated from standard errors that are clustered at the local labor market level.

(a) Temporary contract

(b) Master’s degree

(c) Immigrants

(d) On leave

(e) Switched from private school

(f ) Age

(g) Percent worked

Figure A6: Teacher composition
Notes: Author’s estimation of equation (1) as described in the text using 1992-2006 teacher registry data on all public
elementary school teachers in Sweden supplemented with 1992-2006 public-use data from Statistics Sweden and SNAE. Year
1995 is omitted, so all estimates are relative to the pre-reform year. All estimates include gender-by-year and
gender-by-municipality fixed effects as well as municipality controls for fraction males, fraction immigrants, average income,
fraction unemployed, average years of schooling, fraction on social security benefits and average age. Each point is a relative
time parameter estimate, while the bars extending from each point show the bounds of the 95% confidence interval calculated
from standard errors that are clustered at the local labor market level.
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(a) Certificate

(b) Movers

(c) Hires

(d) Stayers

(e) High Movers

(f ) Years of schooling

Figure A7: Teacher composition
Notes: Author’s estimation of equation (1) as described in the text using 1992-2006 teacher registry data on all public
elementary school teachers in Sweden supplemented with 1992-2006 public-use data from Statistics Sweden and SNAE. Year
1995 is omitted, so all estimates are relative to the pre-reform year. All estimates include gender-by-year and
gender-by-municipality fixed effects as well as municipality controls for fraction males, fraction immigrants, average income,
fraction unemployed, average years of schooling, fraction on social security benefits and average age. Each point is a relative
time parameter estimate, while the bars extending from each point show the bounds of the 95% confidence interval calculated
from standard errors that are clustered at the local labor market level.
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(a) GPA

(b) Math

(c) Swedish

(d) English

Figure A8: 9th grade outcomes
Notes: Author’s estimation of equation (1) as described in the text using 1992-2006 register data supplemented with
public-use data from Statistics Sweden and SNAE. Year 1995 is omitted, so all estimates are relative to the pre-reform year.
All estimates include gender-by-year and gender-by-municipality fixed effects as well as municipality controls for fraction
males, fraction immigrants, average income, fraction unemployed, average years of schooling, fraction on social security
benefits and average age. Each point is a relative time parameter estimate, while the bars extending from each point show
the bounds of the 95% confidence interval calculated from standard errors that are clustered at the local labor market level.
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(a) GPA

(b) Natural Science Track

(c) University-Prep. Program

Figure A9: High school outcomes
Notes: Author’s estimation of equation (1) as described in the text using 1992-2006 registry data supplemented with
public-use data from Statistics Sweden and SNAE. High school outcomes are available first three years after students have
finished 9th grade, and these outcomes are therefore measured between 1995 and 2006. Students that graduated from 9th
grade between 2004 and 2006, while included in the analysis of 9th grade education attainment effects, are therefore excluded
from the sample underlying the results in this figure. All estimates include gender-by-year and gender-by-municipality fixed
effects as well as municipality controls for fraction males, fraction immigrants, average income, fraction unemployed, average
years of schooling, fraction on social security benefits and average age. Each point is a relative time parameter estimate,
while the bars extending from each point show the bounds of the 95% confidence interval calculated from standard errors
that are clustered at the local labor market level.
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(a) Employment Income

(b) Employment Sample

(c) Social Security

(d) University Enrollment

Figure A10: Higher education and labor market outcomes
Notes: Author’s estimation of equation (1) as described in the text using register data supplemented with public-use data
from Statistics Sweden and SNAE. These outcomes are measured 10 years after the students have graduated from 9th grade,
and are obtained from a data registry for which the most recent year I have access to is 2014. Students that graduated from
9th grade between 2005 and 2006, while included in the analysis of 9th grade education attainment effects, are therefore
excluded from the sample underlying the results in this figure (since I do not have access to information on these outcomes in
2015 and 2016). Year 1995 is omitted, so all estimates are relative to the pre-reform year. All estimates include
gender-by-year and gender-by-municipality fixed effects as well as municipality controls for fraction males, fraction
immigrants, average income, fraction unemployed, average years of schooling, fraction on social security benefits and average
age. Each point is a relative time parameter estimate, while the bars extending from each point show the bounds of the 95%
confidence interval calculated from standard errors that are clustered at the local labor market level.
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(a) Local tax rate

(b) Teachers per 100 students

Figure A11: Local income tax rate and teacher-student ratio
Notes: Author’s estimation of equation (1) as described in the text using 1992-2006 register data supplemented with
public-use data from Statistics Sweden and SNAE. Year 1995 is omitted, so all estimates are relative to the pre-reform year.
All estimates include gender-by-year and gender-by-municipality fixed effects as well as municipality controls for fraction
males, fraction immigrants, average income, fraction unemployed, average years of schooling, fraction on social security
benefits and average age. Each point is a relative time parameter estimate, while the bars extending from each point show
the bounds of the 95% confidence interval calculated from standard errors that are clustered at the local labor market level.
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Figure A12: Spillover placebo
Notes: Author’s estimation of equation (1) as described in the text using 1991-2006 registry data. The unit of observation is
a municipality-gender-year. Year 1995 is omitted, so all estimates are relative to the pre-reform year. The sample includes all
workers in the three-digit public occupation group corresponding to the healthcare sector. The sample is further restricted to
individuals with an advanced education within the healthcare field (Health; Medicine; Nursing and midwifery; Dental studies;
Medical diagnostic and treatment technology; Therapy and rehabilitation; Pharmacy) to ensure that only healthcare
professionals in healthcare occupations that require advanced certifications are included. The estimates include
municipality-gender, year-gender, field-gender and field-year fixed effects, as well as controls for gender composition, average
years of schooling, fraction of social security benefit recepients, mean income, average age and fraction immigrants. Each
point is a relative time parameter estimate, while the bars extending from each point show the bounds of the 95% confidence
interval calculated from standard errors that are clustered at the local labor market level.
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Figure A13: Spillover robustness
Notes: Author’s estimation of equation (3) as described in the text. The substitute occupations sample (subfigure A)
includes all workers in the three-digit public occupation groups that any teacher switched in to / out of in the year prior to
the reform. The figure provides results obtained from eight seperate models. From left to rights, these are (relative to the
main model):
(A) Not weighting the regressions by the pre-reform transition matrix and not including municipality-level controls;
(B) Not weighting the regressions by the pre-reform transition matrix;
(C) Main model specification;
(D) Main mode specification including municipality-by-occupation fixed effects;
(E) Restricting the sample the four main substitute occupations;
(F) Weighting based on transition matrix obtained from cross-occupation swaps in the entire pre-reform period;
(G) Main model specification including additional municipality covariates - share with less than high school education, share
with at least a BA degree, and employment share;
(H) Main model specification controling for friskolereformen, the balkan war, demographic changes, and kunskapslyftet
(specifically, the regression controls for the fraction of elementary school students that attend friskolor and its interaction
with the treatment variable, an interaction between the fraction of immigrants and the treatment variable for the years in
which the Balkan war generated a large inflow of immigrants to Sweden (1993 through 1996), an interaction between the
number of students in elementary school and the treatment variable, the fraction of individuals with less than a high school
degree, and its interaction with the treatment variable (for the years in which kunskapslyftet was in effect, 1997 through
2002)).
Standard errors clustered at the local labor market are in paranthases. *** indicates significance at the 1% level, ** indicates
significance at the 5% level and * indicates significance at the 10% level.
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(a) Married

(b) Not Married

(c) Child present

(d) No child present

Figure A14: Wage by teacher group
Notes: Author’s estimation of equation (1) as described in the text using 1991-2006 teacher register data on the indicated
subsample of public compulsory school teachers. Year 1995 is omitted, so all estimates are relative to the pre-reform year. All
estimates include gender-by-year and gender-by-municipality fixed effects as well as municipality controls for fraction males,
fraction immigrants, average income, fraction unemployed, average years of schooling, fraction on social security benefits and
average age. Each point is a relative time parameter estimate, while the bars extending from each point show the bounds of
the 95% confidence interval calculated from standard errors that are clustered at the local labor market level.
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(a) Accounting for Friskolereformen

(b) Accounting for the Balkan war

(c) Accounting for demographic changes

(d) Accounting for Kunskapslyftet

Figure A15: Wage effects, accounting for potential confounders
Notes: Author’s estimation of equation (1) as described in the text using 1992-2006 teacher registry data on all public
compulsory school teachers. Year 1995 is omitted, so all estimates are relative to the pre-reform year. All estimates include
gender-by-year and gender-by-municipality fixed effects as well as municipality controls for fraction males, fraction
immigrants, average income, fraction unemployed, average years of schooling, fraction on social security benefits and average
age. The regression underlying the estimation of the result in (a) further controls for the fraction of elementary school
students that attend friskolor and its interaction with the treatment variable. The regression underlying the estimation of the
result in (b) includes an interaction between the fraction of immigrants and the treatment variable for the years in which the
Balkan war generated a large inflow of immigrants to Sweden (1993 through 1996). The regression underlying the estimation
of the result in (c) includes an interaction between the number of students in elementary school and the treatment variable.
The regression underlying the estimation of the result in (d) includes a control for the fraction of individuals with less than a
high school degree. The regression underlying the result in (d) also include the interaction between the fraction of individuals
with less than a high school degree and the treatment variable for the years in which kunskapslyftet was in effect (1997
through 2002). Each point is a relative time parameter estimate, while the bars extending from each point show the bounds
of the 95% confidence interval calculated from standard errors that are clustered at the local labor market level.
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(a) Treatment based on five year pre-reform
average CENT employment income

(b) Treatment based on predicted pre-refom
teacher employment income

(c) Treatment based on 1995 CENT for
substitute occupations only

(d) Treatment based on middle 90 percent of
CENT employment income distribution

(e) Excluding municipalities that experienced
border changes

(f ) Treatment based on workers without
college degrees

(g) Treatment on the municipality level

Figure A16: Sensitivity and robustness analyses
56
Notes: Author’s estimation of equation (1) as described in the text using 1991-2006 teacher register data on all public
compulsory school teachers. Year 1995 is omitted, so all estimates are relative to the pre-reform year. All estimates include
gender-by-year and gender-by-municipality fixed effects as well as municipality controls for fraction males, fraction
immigrants, average income, fraction unemployed, average years of schooling, fraction on social security benefits and average
age. Each point is a relative time parameter estimate, while the bars extending from each point show the bounds of the 95%
confidence interval calculated from standard errors that are clustered at the local labor market level.

(a) Years of schooling

(b) Unemployment

(c) Social welfare recipient

(d) Immigration

Figure A17: Pre-treatment trends in socioeconomic municipality variables
Notes: Author’s estimation of equation (1) as described in the text using 1992-2006 register data. Year 1995 is omitted, so all
estimates are relative to the pre-reform year. All estimates include gender-by-year and gender-by-municipality fixed effects.
Each point is a relative time parameter estimate, while the bars extending from each point show the bounds of the 95%
confidence interval calculated from standard errors that are clustered at the local labor market level.
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Table A1: Dependent variable sample means
Mean
Panel A: Public elementary school teachers
Switch from private school
On leave
Stayer
Hire
Master
Age
Certificate
Temporary contract
Percent worked
Immigrant
Female
Mover
High mover
Log mean wage
Mean monthly wage (000 dollars)
Standard deviation (000 dollars)
Interquartile range (000 dollars)

0.002
0.022
0.843
0.095
0.196
46.128
0.860
0.074
91.995
0.074
0.726
0.011
0.466
9.946
2.640
0.321
0.477

Panel B: Student education and labor market outcomes
Percentile math ranking, 9th grade
Percentile swedish ranking, 9th grade
Percentile english ranking, 9th grade
Percentile GPA ranking, 9th grade
University-preparatory program, high school
Science track, high school
GPA, high school
Ever enrolled, university
Log employment income, labor market
Employment sample, labor market
Social security recepient, labor market

49.117
48.903
48.519
48.985
0.510
0.188
49.864
0.268
11.762
0.899
0.043

Panel C: College-educated non-teachers
Mean monthly employment income (000 dollars)

2.806

Notes: Author’s calculation using 1992-2006 teacher registry data on all
public compulsory school teachers, 1992-2006 educational attainment data
from the grade 9 registry, 1995-2006 educational attainment data from the
high school registry and 2002-2014 labor market data from LOUISE. Each
observation is a municipality-gender-year. Note that the summary statistics
for the high shool outcomes are based on 6852 municipality-genderyear observations since for these outcomes are available three years after
individuals have completion of 9th grade, such that I have three less years
of data for these outcomes. Summary statistics for the higher education
and student labor market outcomes are based on 7410 municipality-genderyear observations as these outcomes are measured 10 years after students
graduate from 9th grade, and the most recent labor market data I have
access to is from 2014.
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Table A2: Education spending by input

Input
Teachers
Supplies
Health
Food
Facilities
Other

Per Student
Spending (000 dollars)
3.847
0.309
0.171
0.485
1.578
1.171

Fraction of Total
Per Student Spending
0.510
0.041
0.023
0.064
0.210
0.152

Notes: Author’s own calculation based on 1992-2006 public data
released by the Swedish National Agency of Education. Costs represent
real 2005 values and are shown in 000 dollars.
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Total cost for all school facilities (owned and rented), including inventory and cost of capital
as well as operating costs for heating and maintenance.
Total cost of school canteen and cafeteria. Facility costs not included.
Total cost for teacher aids and educational material, including textbook costs, library costs and light
and sound costs for the classrooms.
Total cost for school doctors, school nurses, school counselors and school psychologists (and any other
health related services and initiatives paid for by the school). Special education costs are accounted for
under the teaching category.
All costs not accounted for by the above categories, such as cost for school buses, school administration
and leadership.
Total cost for the school (sum of all costs accounted for by the above categories).

Facilities

Food

Supplies

Health

Other

Total

Notes: Information obtained through SNEA. A full description of these cost categories, in Swedish, can be found at
https://www.skolverket.se/statistik-och-utvardering/statistik -i-tabeller/grundskola/kostnader/ kostnader-for-grundskolan-ar-20061.42723

Total cost, primarily wage costs, for all teaching activities, such as classes and mentoring.
Wage costs to teachers during training and skills development, as well as any wage costs for
substitute teachers, are included in this category as well.

Teaching

Table A3: Definition of school cost variables

Table A4: Effect on teacher composition, new and returning
teachers

Predicted effect at 10 years

Predicted effect at 10 years

Age
-1.856
(1.502)

Master’s
Degree
0.032
(0.059)

Immigrants
-0.006
(0.029)

On
leave
0.003
(0.012)

Temporary
contract
-0.031
(0.033)

Percent
worked
0.233
(2.088)

Certificate
-0.095
(0.065)

Years of
schooling
-0.282**
(0.128)

Notes: The table shows the predicted effect of the reform ten years after
implementation based on equation (2) using 1992-2006 teacher registry data on
new and returning public compulsory school teachers supplemented with 1992-2006
public-use data from Statistics Sweden and SNAE. Regressions are based on 8550
municipality-gender observations. All estimates include municipality-gender and
year-gender fixed effects, as well as controls for gender composition, average years
of schooling, fraction of social security benefit recepients, mean income, average
age, fraction immigrants, fraction of student that attend private schools and total
number of elementary school students. With the exception of age, percent work
and years of schooling, all outcome variables range from 0 to 1 and represent
the fraction of the municipality-gender-year cell for which the outcome was true.
Standard errors clustered at the local labor market level are in parentheses. ***
indicates significance at the 1% level, ** indicates significance at the 5% level and
* indicates significance at the 10% level.
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Table A5: Effect on teacher composition stratified by age cohort

Predicted effect at 10 years, 20-34 year olds
Predicted effect at 10 years, 35-49 year olds
Predicted effect at 10 years, 50-64 year olds

Predicted effect at 10 years, 20-34 year olds
Predicted effect at 10 years, 35-49 year olds
Predicted effect at 10 years, 50-64 year olds

Predicted effect at 10 years, 20-34 year olds
Predicted effect at 10 years, 35-49 year olds
Predicted effect at 10 years, 50-64 year olds

Age
0.090
(1.027)
-0.522
(0.812)
0.749
(1.049)

Master’s
Degree
0.121
(0.125)
0.051
(0.101)
-0.106
(0.129)

Immigrants
-0.075
(0.051)
0.003
(0.059)
0.048
(0.037)

On
leave
0.021
(0.032)
-0.011
(0.019)
0.024
(0.023)

Switched from
private school
0.014**
(0.007)
0.031***
(0.007)
0.002
(0.003)

Temporary
contract
-0.331***
(0.106)
-0.028
(0.066)
0.013
(0.028)

Percent
worked
1.623
(8.383)
2.818
(3.075)
1.189
(3.592)

Certificate
-0.024**
(0.119)
-0.208***
(0.070)
0.018
(0.066)

Movers
-0.007
(0.053)
-0.002
(0.014)
-0.003
(0.007)

High
Movers
-0.076
(0.263)
0.237
(0.453)
0.255
(0.526)

Stayers
-0.024
(0.120)
0.007
(0.047)
-0.028
(0.060)

Hires
0.008
(0.071)
-0.010
(0.035)
-0.016
(0.022)

Years of
Schooling
-0.128
(0.370)
-0.360
(0.229)
-0.452**
(0.194)

Notes: The table shows the predicted effect of the reform ten years after implementation based on equation
(2) using 1992-2006 teacher register data on all public compulsory school teachers supplemented with 19922006 public-use data from Statistics Sweden and SNAE. Regressions are based on 8550 municipality-gender
observations. All estimates include municipality-gender and year-gender fixed effects, as well as controls for
gender composition, average years of schooling, fraction of social security benefit recepients, mean income, average
age, fraction immigrants, fraction of student that attend private schools and total number of elementary school
students. Standard errors clustered at the local labor market level are in parentheses: *** indicates significance at
the 1% level, ** indicates significance at the 5% level and * indicates significance at the 10% level.
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Table A6: Public sector occupation groups that teachers came from, and left for, in
the year prior to the reform
Occupation
Travel and Tourist Services
Research and Development within the Social Sciences and Humanities
Cleaning and Chimney Sweeping
Electric Power Supply Services
Transportation Support Services
Railroad Transportation
Cultural and Entertainment Services
Renting out Properties
Construction and Building Operations
Research and Development within the Natural Sciences and Technology
Employment and Recruitment Services
Foreign Affaris, Defense, Law Enforcement and Fire Protection
Religious and Interest Group Services
Sport Services
Library, Archive and Museum Services e.tc.
Other Recreational Services
Health Care Services
Public Administration
Social Services

Fraction of Teachers
0.001
0.001
0.001
0.002
0.002
0.003
0.003
0.004
0.006
0.007
0.008
0.012
0.017
0.020
0.021
0.044
0.083
0.134
0.631

Notes: Author’s own calculation based on information from the teacher register and the wage register for
public sector employees between 1994 and 1995. Occupation groups are based on the Swedish three-digit SNI 92
classification.
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Table A7: Effect on teacher-student ratio and
the local tax rate

Predicted effect at 10 years

Teacher-student
ratio
-0.618
(0.459)

Local income
tax rate
-0.127
(1.649)

Notes: The table shows the predicted effect of the reform ten
years after implementation based on equation (2) using 19922006 register data supplemented with public-use data from
Statistics Sweden and SNAE. All estimates include municipalitygender and year-gender fixed effects, as well as controls for
gender composition, average years of schooling, fraction of
social security benefit recepients, mean income, average age and
fraction immigrants. Standard errors clustered at the local labor
market level are in parentheses: *** indicates significance at the
1% level, ** indicates significance at the 5% level and * indicates
significance at the 10% level.
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Table A8: Cross-LLM variation in 1995 CENT
employment income (000 dollars)
Mean

Standard deviation

Panel A: Males
College-educated non-teacher
employment income, 1995

39.954

3.746

Panel B: Females
College-educated non-teacher
employment income, 1995

25.205

1.728

Notes: Author’s calculation using information on employment
income for all employed college-educated individuals in Sweden
from the 1995 LOUISE register. Values have been converted to
represent real 2005 dollars.
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Table A9: Effect on teacher wage structure by gender

Panel A: Male teachers
Predicted effect at 10 years
Panel B: Female teachers
Predicted effect at 10 years

Mean

Median

10th percentile

90th percentile

IQR

SD

0.153***
(0.054)

0.174**
(0.067)

0.202*
(0.102)

0.076**
(0.030)

-314.906
(198.272)

-40.364
(69.986)

0.208***
(0.078)

0.222**
(0.095)

0.246*
(0.130)

0.172***
(0.030)

-270.599
(251.987)

-20.709
(94.282)

Notes: Author’s estimation of equation (1) as described in the text using 1991-2006 teacher registry data
on all public elementary school teachers in Sweden. Regressions are based on 9120 municipality-gender-year
observations. All estimates include municipality-gender and year-gender fixed effects, as well as controls for
gender composition, average years of schooling, fraction of social security benefit recepients, mean income,
average age and fraction immigrants. Standard errors clustered at the treatment level are in parentheses. The
wage level outcomes are measured in logarithmic form, such that the wage level coefficients (beta) represent the
response elasticity of teacher wage with respect to the 1995 CENT employment income. That is, a 1% change
in 1995 CENT employment income is associated with a beta% change in wage level 3, 5 and 10 years after the
reform. The wage dispersion outcomes are not measured in logarithmic form, such that a 1% change in 1995
CENT employment income is associated with a beta/100 unit change in wage dispersion 3, 5 and 10 years after
the reform. *** indicates significance at the 1% level, ** indicates significance at the 5% level and * indicates
significance at the 10% level.
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Percent
worked
0.792
(2.642)
0.153
(2.729)

Hires
-0.022
(0.029)
0.040
(0.038)

Temporary
contract
-0.045
(0.043)
-0.029
(0.042)

Stayers
0.029
(0.055)
-0.015
(0.046)

Years of
Schooling
-0.160
(0.161)
-0.533**
(0.190)

Certificate
-0.093
(0.083)
-0.128**
(0.052)

Immigrants
-0.020
(0.042)
0.043*
(0.025)

Movers
0.005
(0.016)
-0.019*
(0.010)

On
leave
0.003
(0.018)
0.004
(0.012)
High
Movers
-0.033
(0.261)
0.244
(0.264)

Switched from
private school
0.015**
(0.006)
0.013***
(0.004)

Notes: Author’s estimation of equations (1) as described in the text using 1992-2006 teacher registry
data on all public elementary school teachers in Sweden supplemented with 1992-2006 public-use data
from Statistics Sweden and SNAE. Regressions are based on 8550 municipality-gender observations.
All estimates include municipality-gender and year-gender fixed effects, as well as controls for gender
composition, average years of schooling, fraction of social security benefit recepients, mean income,
average age, fraction immigrants, fraction of student that attend private schools and total number of
elementary school students. Standard errors clustered at the treatment level are in parentheses: ***
indicates significance at the 1% level, ** indicates significance at the 5% level and * indicates significance
at the 10% level.

Predicted effect at 10 years, females

Predicted effect at 10 years, males

Predicted effect at 10 years, females

Predicted effect at 10 years, males

Predicted effect at 10 years, females

Predicted effect at 10 years, males

Master’s
Degree
0.056
(0.093)
-0.066*
(0.037)

Age
-1.751
(1.922)
-2.318
(2.445)

Table A10: Effect on teacher composition stratified by gender

Table A11: Effect on teacher composition stratified by age cohort

Predicted effect at 10 years, child present
Predicted effect at 10 years, no child
Predicted effect at 10 years, married
Predicted effect at 10 years, not married

Predicted effect at 10 years, child present
Predicted effect at 10 years, no child
Predicted effect at 10 years, married
Predicted effect at 10 years, not married

Predicted effect at 10 years, child present
Predicted effect at 10 years, no child
Predicted effect at 10 years, married
Predicted effect at 10 years, not married

Age
-0.583
(1.534)
-1.803
(2.182)
-0.951
(1.965)
-4.721**
(1.923)

Master’s
Degree
-0.054
(0.080)
-0.108
(0.079)
-0.132*
(0.068)
-0.031
(0.084)

Immigrants
0.032
(0.048)
0.015
(0.040)
0.009
(0.029)
0.031
(0.049)

On
leave
-0.013
(0.017)
0.015
(0.014)
-0.002
(0.017)
0.014
(0.016)

Switched from
private school
0.024***
(0.005)
0.007
(0.006)
0.014***
(0.004)
0.012
(0.010)

Temporary
contract
-0.044
(0.064)
-0.050
(0.057)
0.028
(0.050)
-0.138**
(0.060)

Percent
worked
3.914
(3.271)
-0.494
(2.661)
0.043
(2.644)
4.060
(3.1666)

Certificate
-0.155
(0.100)
-0.058
(0.047)
-0.130**
(0.060)
-0.090
(0.094)

Movers
0.001
(0.011)
-0.001
(0.015)
-0.008
(0.008)
0.009
(0.021)

High
Movers
-0.372
(0.476)
0.110
(0.239)
-0.203
(0.350)
0.272
(0.232)

Stayers
0.046
(0.048)
-0.016
(0.047)
0.002
(0.042)
-0.001
(0.074)

Hires
0.001
(0.032)
0.002
(0.033)
0.016
(0.023)
-0.005
(0.045)

Years of
Schooling
-0.299
(0.257)
-0.295
(0.193)
-0.488***
(0.154)
-0.061
(0.301)

Notes: Author’s estimation of equations (1) as described in the text using 1992-2006 teacher registry data on
all public elementary school teachers in Sweden supplemented with 1992-2006 public-use data from Statistics
Sweden and SNAE. Regressions are based on 8550 municipality-gender observations. All estimates include
municipality-gender and year-gender fixed effects, as well as controls for gender composition, average years of
schooling, fraction of social security benefit recepients, mean income, average age, fraction immigrants, fraction
of student that attend private schools and total number of elementary school students. Standard errors clustered
at the treatment level are in parentheses: *** indicates significance at the 1% level, ** indicates significance at
the 5% level and * indicates significance at the 10% level.
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Table A12: Robustness of wage results to potential confounders

Predicted effect at 10 years

Control for
friskolereformen
0.152***
(0.052)

Control for
the Balkan war
0.164***
(0.058)

Control for
demographic changes
0.168***
(0.058)

Control for
kunskapslyftet
0.180***
(0.062)

Notes: The table shows the predicted effect of the reform ten years after implementation based on equation
(2) using 1992-2006 registry data supplemented with public-use data from Statistics Sweden and SNAE.
The estimates include municipality-gender and year-gender fixed effects, as well as controls for gender
composition, average years of schooling, fraction of social security benefit recepients, mean income, average
age and fraction immigrants. The regression underlying the estimation of the results in Column 2 further
controls for the fraction of elementary school students that attend friskolor and its interaction with the
treatment variable. The regression underlying the estimation of the results in Column 3 includes an
interaction between the fraction of immigrants and the treatment variable for the years in which the Balkan
war generated a large inflow of immigrants to Sweden (1993 through 1996). The regression underlying the
estimation of the results in Column 4 includes an interaction between the number of students in elementary
school and the treatment variable. The regression underlying the estimation of the results in Column 5
includes a control for the fraction of individuals with less than a high school degree, and its interaction with
the treatment variable (for the years in which kunskapslyftet was in effect, 1997 through 2002). Standard
errors clustered at the local labor market are in paranthases. *** indicates significance at the 1% level, **
indicates significance at the 5% level and * indicates significance at the 10% level.
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