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Abstract
This master thesis explores the incentive effect of residential property taxation on
the quality of welfare services provided by the Norwegian municipalities, where
the quality of welfare services are measured by school results. Norway is a well-
suited case to investigate this effect, as it is possible to compare municipalities with
and without residential property taxation. We build our analysis on the theoretical
framework of Brennan and Buchanan (1978), Glaeser (1996) and Hoxby (1999),
and follow the empirical method of Fiva and Rgnning (2008). We use a two stage
least squares approach in order to estimate the causal effect of residential property
taxation on school results. In contrast to the findings in previous studies, our main
results suggest that there are no effect of residential property taxation on school
results. This implies that the findings of Fiva and Rgnning (2008) are not robust to
a number of factors that is implemented in the analysis of this master thesis. The
underlying hypothesis of the analysis is that when residential property tax is levied,
the inhabitants will demand more from their elected local representatives in the
form of a higher voter participation rate. Hence, the representatives have an
incentive to improve the quality of the welfare services provided in their
municipality. Thus, we perform a supplementary analysis that investigate this
relationship. Our findings suggest that there are no effect of residential property
taxation on the voter participation rate in the local election. We find that these
results adds to the robustness of our main findings, that residential property taxation

does not affect school results in Norway.
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1. Introduction
This master thesis is motivated by the need to understand how different sources of
financing in the public sector will affect the quality of welfare services provided in
the Norwegian municipalities. Previous literature has indicated that the chosen tax
structure can influence government behaviour, which influences the quality and
resource use in the local governments through an incentive effect (Brennan and
Buchanan, 1978). This incentive effect might be useful in explaining the prevalence
of residential property taxation as a form of local government financing. While
residential property tax increases the municipalities’ income, property taxation has
also been linked to higher quality of welfare services and higher cost efficiency
(Glaeser, 1996; Hoxby, 1999; Borge and Rattsg, 2006). The idea is that if a
municipality levies residential property taxation, the inhabitants will demand more
from their elected local representatives in the form of higher voter turnout. Hence,
the representatives have an incentive to improve the quality of the welfare services

provided in their municipality in order to be (re)elected.

In Norway, it is voluntary to levy property taxation for each municipality. This
makes Norway a well-suited case to study the effect of property taxation on the
quality of welfare services provided, as we can compare municipalities that have
chosen to levy property taxation and those who have not. Although property
taxation is a highly controversial tax and one of the most unpopular taxes in
Norway, an increasing number of municipalities are choosing to levy property
taxation. The number of municipalities that have chosen to levy property taxation
has increased by almost 100 over the last ten years (Eide, 2017). This may imply
that the additional income is so valuable that the local policymakers are willing to
disregard the potential negative backlash from introducing it. In fact, 9.4 percent of
the municipalities total tax income came from property taxation for the
municipalities that levy property taxation (Eide, 2017). Hence, this is a significant

source of income for the local government.

In this thesis, we focus on the quality of public schooling as a measure of welfare
services provided by the municipalities. The public school system is a significant
expense for the local governments, equal to 23.4 percent of the municipalities’ net

expenses in 2016 (Statistics Norway, 2018), making it a relevant measure of the
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quality of welfare services provided by the municipalities. Public schooling is large
in Norway, compared to other countries, as only 3.5 percent of all students attend
private schools (Union of Education Norway, 2016). Although all welfare services
are possible to measure in theory, we are empirically restricted to analyse sectors
where data is available, which is the case with school results. We use the
municipality-level test performance indicator as a measure of school results, which

is a value-added indicator.

Thus, we would like to answer the following research question in this master thesis:

What are the effect of residential property taxation on school results?

Our primary objective is to study how the choice of residential property taxation
affects the achievement level of the students in Norwegian municipalities.
However, in order to provide insight into the robustness and validity of our results,
we additionally provide an analysis of the underlying hypothesis of the incentive
effect of residential property taxation. Fiva and Renning (2008) state that, “the
object of the current paper is to investigate whether property taxation works as a
disciplining device on local school leaders and bureaucrats”. As property taxation
is a highly visible tax, since it is both voluntary and contribute directly to the
municipal budget, the inhabitants will demand higher quality of the public sector
services provided as the municipal budget has increased. This heightened demand
is expected to materialize in a higher voter participation rate in the local election.
Hence, this will provide an incentive for local decision-makers to improve the
quality of the welfare services provided and control costs. Thus the supplementary
analysis will investigate the effect of residential property taxation on the voter

participation rate in the local election.

The empirical strategy of this thesis takes a two-stage least squares (2SLS)
approach, based on Fiva and Renning’s (2008) study, in order to detect the effect
of residential property taxation on school results. We instrument residential
property taxation by using the two instruments introduced by Fiva and Rgnning,
‘Town’ and ‘Rural’, which are derived from the tax law of 1911 and the property
tax law of 1975. Further, we introduce a third instrument ‘Vacation homes’ in our

analysis, in order to deal with a potential problem of endogeneity. The
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supplementary analysis will take a similar form by employing a two-stage least
squares approach. However, we will instrument residential property taxation with
two instruments only, ‘Town’ and ‘Vacation homes’, in addition to a different set

of control variables.

We believe that using the new and more accurate measure of school performance,
the municipality-level test performance indicator, will give insight into the effect of
residential property taxation on school results. The use of this measure should give
more precise results than what has previously been found when using cross-
sectional data. Further, introducing ‘Vacation homes’ in the analysis has, to the best
of our knowledge, not been done in related studies. Hence, by adding this variable
we believe that we are able to find the effect of residential property taxation on
school results. By including the supplementary analysis of the effect of residential
property taxation on the voter participation rate in the local election, we aim to add

to the robustness of our results.

The structure of the thesis will be as follows; in section 2, we will provide a review
of related studies regarding voter turnout and the effect of property taxation on the
performance of local government welfare services. Next, we will present the
institutional setting of the Norwegian political system, property taxation and school
system in section 3. In section 4, we will present the data used, including the key
variables of interest and descriptive statistics, and in section 5 we will line out the
empirical strategy that forms the basis of our analysis. Section 6 presents our
findings and discuss the results. We check the robustness of our analysis in a series

of sensitivity checks in section 7, followed by our concluding remarks in section 8.
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2. Literature review

This section will provide an overview of previous studies that have been conducted
on topics related to our field of study. Morlan (1984) compare the voter turnout in
municipal and national elections in the United States and some Western European
countries. He found that the voter participation rate was higher in the national
election than in the local. Morlan’s results support earlier studies by Lee (1963),
Alford and Lee (1968), Karnig and Walter (1977) that the voter turnout in the
United States was significantly higher if the municipal and national elections were
conducted simultaneously. However, his results showed that in the Western
European countries, with the exception of Switzerland, the voter turnout was
considerably higher when the elections were conducted separately compared to the
turnout in the United States (Morlan, 1984). Karnig and Walter’s (1977) analysis
showed that the voter turnout was persistently higher in the cities in the United
States using partisan local election compared to those that had nonpartisan
elections. In the Western European countries, all the elections are partisan, and
usually the same parties run for election in both national and local elections.
Because the local elections are considered an indication for the following national
elections, the politicians usually invest a considerable amount of time and energy
in the local campaigns. This may lead to a higher turnout as the voters might feel
that their vote will make an impact in the local policy decision making (Morlan,
1984).

The local and regional governments councils in Norway are elected through open-
list proportional representation every fourth year. By voting for a party list and
additionally casting preferential votes for particular candidates, the voters can affect
the election outcome and thereby influence how high the tax rates should be as the
different political parties have different views on taxation. The revenues from
commercial property taxation consist mostly of taxation of hydropower producers.
Andersen, Fiva and Natvik (2014) found that municipalities with high hydropower
income had higher participation in local and regional elections than those with
lower income. In addition, municipalities with high hydropower income had more
inhabitants who cast preferential votes in their elections. Their study showed that
inhabitants in municipalities with high wealth had more incentives to vote in order

to influence how the municipalities spent their revenues. Further, they found that
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hydropower income was positively related to higher participation in the local
election and that the inhabitants of municipalities with hydropower income were

more motivated to increase their knowledge about the local politics.

Fiva, Folke and Sgrensen (2018) studied how the change in representation can
affect the municipalities’ policy and decision-making. Their analysis suggests that
the voters can influence the municipality’s policy by changing the composition of
the municipal council through elections. They studied the local election in 2007 in
the Norwegian municipality Gjevik, which was a close race, where the left wing
got majority. They analysed how the outcome would have been if the right wing
got majority, and as the right wing are not in favour of property taxation compared
to the left wing, this would likely lead to an abolishment of the property taxation.
However, it is expected that there would not be a significant difference in how the
two blocs distributed the budget. Borge and Rattsg (2006) study whether the
residential property taxation gives the local governments in Norway an incentive to
control costs, and found that municipalities with property taxation had lower waste
costs than those without property taxation and thereby property taxation gave

incentives to control costs.

There has been conducted several studies on government financing and how it
affects welfare services, mainly conducted in the USA. Tiebout (1956); Glaeser
(1996); Jimenez and Paqueo (1996); Hoxby (1999) use school results as a measure
of the quality of welfare services. Glaeser (1996) and Hoxby (1999) found
indications in their studies that local property taxation gives the local governments
the incentive of investing and maintaining a well-functioning public sector by
making a strong connection between the quality of the public sector to its financing.
By creating an agency model, Hoxby (1996) examines the effects of the public
sector from local property taxation and centralized finance have on producers’
effort. If the municipality has property taxation, Glaeser (1996) argues that the local
government can be considered part owners of the local properties, which creates an
incentive to invest in the local community in order to raise the value of the residents’

properties.
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Fiva and Rgnning (2008) examine the effect of property taxation in Norway on
welfare services, measured by the results of the Norwegian tenth-grade
examination. They argue that Norway is well suited for empirical analysis of the
incentive effect of property taxation as the Norwegian municipalities with and
without property taxation are comparable. They have used instrument variables
techniques, and like Glaeser (1996) and Hoxby (1999), they have focused on the
quality of the public sector wealth services rather than the costs associated with
these services. Fiva and Rgnning have constructed their measure of school quality
on the national written exam, and the sample they analyse consists of the end of
tenth-grade exam results of 118.178 students in the school years of 2001/2002 and
2002/2003. Fiva and Renning’s results showed that students’ family background
had the expected effects on student performance. The students had a higher
probability of getting greater school results if their parents had higher education and
jobs with high income than if the parents had little or no education. The school
district fixed effects were highly jointly statistically significant at the 1 % level and
were equal to 4.72. Using Oslo as the benchmark, the student performances in the
‘worst’ and ‘best’ school district were about one grade lower and one grade higher,
respectively compared to the benchmark. The results showed that property taxation
had a positive effect on motivating the bureaucrats and school administrators to
provide efficient and high-quality schooling. From their results, Fiva and Rgnning
concluded that students in municipalities with property taxation performed better
on the national end of tenth-grade exam than students living in municipalities

without property taxation.

There have been conducted studies in the USA on how different types of taxes and
federal funding can influence school results. Lin and Couch (2014) tested if funding
had any impact on public schools in 286 school districts in Indiana, USA, and if the
state fiscal funding had a greater impact on the school results than federal and local
fiscal funding. Their results showed that fiscal funding had a positive effect on
student performance in public schools, and state taxes have a greater impact on the
students’ school performance than local taxes as the weight on state taxes were

higher, which support Fiva and Renning’s (2008) results.
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Mensah, Schoderbek and Sahay (2013) studied student results in public primary,
lower and upper secondary school in New Jersey, USA. They investigate whether
the school results were positively related to the percentage of revenues raised from
the local taxes and the school officials’ salary level. To create fixed effects models
they used panel data and instrument variable techniques, and their results showed
that the school officials’ salary seemed to have no effect or in one model, a weak,
positive effect on the students’ test score. When using all three fixed effects models
and the two-way generalized method-of moments model, they found that local
property taxation was positively related to the students’ test scores, which is
consistent with Kenyon’s (2007) observation that the federal and state grants should
be focused on school districts and schools with low student test score (Mensah et
al., 2013).

Other studies have focused on the relationship between school quality and housing
prices. One hypothesis is that in order to increase the chance of their children
performing well in high school, parents move to a school district with a good
reputation of the public schools. Fiva and Kirkebgen (2011) found a robust short-
term effect in the housing-market in Oslo, Norway when the information of school-
quality was published, which supports the hypothesis. Their results suggest that
households did not have access to this information prior to the publishing date and
that households are willing to move to areas with better schools to invest in better
school results for their children. Because of this, the housing prices in the areas
around the schools with better quality increased shortly after the publishing date.
However, after two to three months the prices were reduced. This is connected to
the effect of property taxation, as an increase in housing prices will lead to an
increase in revenues from property taxation, thereby making it more attractive for

the municipalities to introduce property taxation.
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3. Institutional setting
In this section, we introduce the Norwegian institutional system that provides the
foundation for our analysis of the effect of residential property taxation on school
results in the municipalities and on the voter participation rate in the local election.
Section 3.1 describes the Norwegian political system, including the electoral system
and the local governments’ authority in their jurisdiction. Section 3.2 presents the
legal framework regarding property taxation in Norway, as well as how the
development of property taxation over the past several years. Finally, section 3.3
describes the Norwegian school system, inclusive of the grading system and the

measure of student achievement.

3.1.1 The Norwegian political system

The Norwegian political system is divided into the state, 19 counties (‘fylker’) and
428 municipalities (‘kommuner’) in 2015 (Hansen, 2018; Statistics Norway,
2015a). Norway is a unitary state, which means that the municipalities and counties
have political authority only to the degree that it is granted by the state. Local
elections are held every fourth year where the inhabitants elect their local
(municipal) and regional (county) representatives (Berg & Sterri, 2017). Annually,
the municipal council negotiates and adopt the municipal budget (Ministry of Local
Government and Modernisation, 2013). For the budget to be adopted, more than
half of the municipal council have to have been a part of the negotiations and
approve it, cf. 8 33 of The Local Government Act of September 25th, 1992. As the
inhabitants of the municipalities can influence the politicians through voting in the
local election, the inhabitants indirectly decide which issues the municipal council

should prioritize.

The municipalities’ income consists of three main sources of income: tax revenues,
government grants and user payments. These sources of income are partly general
and partly predetermined in their use by the state. The municipalities’ income is
subject to welfare smoothing across municipalities in order to reach the main goal
of the Norwegian welfare state, that the entire population should have access to
welfare services of the same quality (Kjellberg, 1991). Tax income (excluding

property taxation) and the general government grants are free revenues and account
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for about 70% of the municipalities’ income (Borge, 2003; Regjeringen.no, 2018).
Free revenues are funds that the municipalities can predispose as they please within
the bounds of the law. Municipalities are responsible for providing the population
with national welfare services such as schools, healthcare and kindergartens,
several of which are statutory. Hence, these revenues facilitate local adjustments,
and the local government decides what welfare services to prioritize. This implies
that one municipality may prioritize the school system, while another prioritizes

elderly care.

3.1.2 Property taxation

In Norway, municipalities can freely choose whether to levy property tax or not, cf.
The property tax law of June 6th, 1975. In 2015, 355 out of the 428 municipalities
in Norway chose to levy property taxation (Statistics Norway, 2015b). In addition,
the municipalities have the opportunity to decide on what type of property to tax,
i.e. residential or commercial, and what level of tax to be introduced (between 2
and 7 permille) (Refling, 2015). Figure 1 shows the distribution of municipalities
based on property taxation status, where property taxation is divided into
municipalities that levy residential property taxation and municipalities that levy

any type of property taxation.

Figure 1. Norwegian municipalities according to property tax status

-

Total property taxation

@ Residential property taxation

No property taxation

Source: Based on data from Statistics Norway
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The municipalities that have chosen not to levy property taxation seem to have some
common characteristics. Firstly, most of these municipalities are located around the
Oslofjord and are densely populated municipalities. They get more of their revenues
from income and wealth taxes and have less debt than the municipalities with
property taxation. Finally, the municipalities’ inhabitants have relatively high
income and wealth compared to other municipalities (Bredeli, 2017). Due to this
fact and as the municipalities are quite similar, the municipal councils might be
hesitant to introduce property taxation, as they may be concerned this could lead to
inhabitants with high income and wealth moving to a neighbouring municipality
without property taxation. This is in line with Fiva and Rattsg (2007) regarding

yardstick competition.

In 2009, The Norwegian National Federation of House Owners conducted a study
that investigated the popularity of property taxation amongst the population. The
results showed that 24% of the asked found the current property tax to be a fair
system, while 59% found it unfair, making property taxation one of the most
unpopular taxes in Norway (Pedersen, 2009). Nonetheless, a rapidly increasing
number of municipalities has levied property taxation over the last several years.
Figure 2 presents the development in the share of municipalities with residential,

commercial and total property taxation from 2007 until 2016.

Figure 2: Total, Commercial and Residential property taxation (2007-2016)

T T T T T T
2006 2008 2010 2012 2014 2016
Year

|:| Propert Tax : Commercial Property Tax
[ Residential Property Tax

Source: Based on data from Statistics Norway
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We find that there has been an increase in both residential and commercial property
taxation over the period, although residential property taxation has had a steeper
increase compared to commercial. In addition, only a small number of
municipalities have chosen to levy residential property taxation without levying
commercial property taxation, while a considerable number have chosen only to
levy commercial property taxation. This implies that there is a positive effect of

residential property taxation on commercial property taxation.

In this thesis, we will focus on the effect of residential property taxation on the
quality of welfare services in the municipalities. This implies that we will disregard
the effect of both commercial property taxation and the level of the property tax

rate.

3.1.3 School system

In Norway, each school district corresponds to a specific municipality. Hence, these
two terms will be used interchangeably throughout the thesis. The Norwegian
school system consists of primary school, lower and upper secondary school.
Primary and lower secondary school is mandatory, making up the first ten years of
schooling, where primary school makes up for the first seven years, followed by
three years of lower secondary school. Upper secondary school is voluntary and
consist of three years. During the first ten years, the students are assigned a school
in their school district without the possibility of influencing which school they are
assigned to, cf. The education act of July 17th, 1998. The goal of the public school
system is to ensure that students have the necessary skills to be a productive member
of society. This includes social norms and values, as well as sufficient academic
skills in a variety of subjects (The Norwegian Directorate for Education and
Training, 2015). Further, the school sector is subject to a number of requirements
from the central government, concerning class size and the number of students per
teacher, remedial teaching and course curriculums. This ensures that all students

receive a minimum level of school quality regardless of school district affiliation.
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Nationwide, all students in the fifth and eighth year of schooling undertake a test in
order to analyse the students’ knowledge level in Norwegian reading, Mathematics
and English (The Norwegian Directorate for Education and Training, 2017), called
the National tests. Participation is generally high, with a participation rate of 93-
94% at the fifth-grade level and 2-3% lower at the eighth-grade level (The
Norwegian Directorate for Education and Training, 2016). This high rate of
participation gives a strong measure of the knowledge level of the nations’ youth.
The results are measured in three categories: Knowledge level 1, 2, and 3, where

the level 3 is the highest knowledge level.

Further, at the end of year ten, all students undertake a written exam in either
English, Mathematics or Norwegian in order to graduate from lower secondary
school. The exam results are graded with numbers from one to six, where six
represents the best grade and one is fail. The exams are the same for all students
across the country and the grading takes place externally (Regulation concerning
the Education Act, 2006). The national test and the final exams are good measures

for comparing results and academic level of Norwegian students.
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4. Data
The main units of our analysis are the 428 Norwegian municipalities (Statistics
Norway, 2015a). We have used five sources of data in our research. The first dataset
consists of municipality-level school results for three periods in time, 2010-2011,
2012-2013 and 2014-2015 (Steffensen, Ekren, Zachrisen & Kirkebgen, 2017). The
dataset contains both unadjusted results and the municipality-level test performance
(MLTP) indicator for students at three levels of schooling. The second dataset used
is the ‘Local Government Dataset’ (Fiva, Halse & Natvik, 2017), which contains
local government data from 1972 to 2016. In addition, we have utilized several
tables from Statistics Norway’s Statbank Norway and the Norwegian Social
Science Services (NSD) database. An exhaustive list of the data sources used to

retrieve each variable used in this thesis is presented in appendix 1.

In section 4.1, we describe the method of data compilation and quality of data.
Section 4.2 presents the key variables of interest to both the main analysis, i.e. the
investigation of the effect of residential property taxation on school results, and the
supplementary analysis of the effect of residential property taxation on the voter
participation rate in the local election. Finally, we present descriptive statistics in

section 4.3.

4.1 Data compilation

The starting point in the process of compiling data for our analysis is the dataset
that contains the MLTP-indicator. We use the MLTP-indicator for the tenth grade
from the school year 2014-2015, which gives us a sample of 407 municipalities.
This implies that we drop 21 school district from our sample, as there is no data
available for these municipalities. The reason is that these school districts have less
than 20 students in the tenth grade during the school year of 2014-2015, which
implies a high degree of uncertainty when estimating the indicator. Further, we
include data from the ‘Local Government Dataset’, Statistics Norway’s Statbank
Norway and the NSD database. We drop four municipalities from our sample as
they have merged in the period between 2010 and 2015, and we exclude Oslo from
our sample, as it is both a municipality and a county. A full list of all municipalities

excluded from our sample is described in Appendix 2. This gives us a sample of
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402 municipalities. Included in the dataset we have variables measured at different
time periods according to what analysis the variable is used. In our main analysis,
we include residential property taxation, instruments and a set of control variables,
all measured in 2012. The second stage analysis measures the voter participation
rate in the local election of 2011, while residential property taxation, instruments

and control variables are mainly measured in 2010.

The MLTP-indicator was created on behalf of Statistics Norway and financed by
the Norwegian Ministry of Education and Research. Specifically it was created in
order to be able to compare how much individual schools and municipalities
contribute to student achievement. The theoretical framework created and the data
obtained has been used by several municipalities in their work to improve student
achievement. Hence, we believe that this data is of sufficient quality to perform our
analysis. The ‘Local Government Dataset’ contains municipality specific variables
that have been updated in 2017. The dataset is based on data from Statistics
Norway’s Statbank and the NSD database. Both of these sources are deemed
reliable as they are developed on behalf of the Norwegian government. Hence, we

conclude that our data is reliable and of good quality.

4.2 Key variables of interest

4.2.1 Dependent variable: Municipality-level test performance (MLTP) indicator

We use MLTP-indicator as a measure of student achievement in our analysis. This
indicator measures the students’ results at the primary school level and lower
secondary school level, by using the national test and tenth-grade final exams
results. The indicator only takes into account public schools, as private schools are
not owned by the municipalities (Zachrisen & Steffensen, 2016). The results are
adjusted for students’ family characteristics, including parents’ education level,
household income and student immigrant background, as student achievement is
strongly dependent on family characteristics and can explain about 30% of the
variation in student achievement in Norway (Heegeland, Kirkebgen, Raaum &
Salvanes, 2004). In addition, the results are adjusted for students’ previous
achievements. The indicator can be interpreted as the result the schools in the

municipality would have received if the student base were average. The MLTP-
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indicator is measured on a scale of 1-6 where 6 is the highest and 1 is the lowest

achievement level.

The MLTP-indicator is a value-added indicator in the sense that it takes into account
students’ previous results, in addition to other student characteristics. A value-
added indicator should be more accurate in measuring school quality than other
measurements currently existing (Heegeland, Kirkebgen, Bratsberg & Raaum,
2011) such as the cross-sectional indicator created by Fiva and Rgnning (2008).
OECD (2008) gives the following definition of value-added models: “a class of
statistical models that estimate the contributions of schools to student progress in
stated or prescribed education objectives (e.g. cognitive achievement) measured at

at least two points in time”.

The MLTP-indicator measures school results at three points in time: in the fifth,
eighth and tenth grade. Both the eighth and tenth grade adjusted results are value-
added indicators, while the fifth-grade indicator is based on cross-sectional data.
The tenth-grade final exam results are adjusted for the eighth-grade national test
scores, while the eighth-grade national test scores are adjusted for the students’
fifth-grade national test scores. In our analysis, we will use the MLTP-indicator
results from the tenth grade. This differs from the measure used by Fiva and
Renning (2008) who used cross-sectional data from one period in time. The
difference between value-added models and cross-sectional models is that the
estimated effects that the value-added estimator gives, provides a more precise
interpretation of the municipalities’ contribution to the students’ knowledge
acquirement between the different time periods of measurement, as one condition
on the knowledge level at the start of the period (Hageland et al., 2011). When
using cross-sectional data, it is more unclear what one conditions on when
controlling for family background and where differences in results will reflect

possible quality differences between schools at different years of schooling.

4.2.1.1 Measuring the quality of the school sector
The MLTP-indicator is a good measure of municipalities’ contribution to student
performance in the subject they are chosen to undertake the exam. However, it does

not measure student performance in courses that are not tested on the exam, nor
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does it capture the municipality’s and individual school’s contribution to
developing students’ social skills and general attitude. It is difficult to account for
these factors, as student achievement is not evaluated at the national level in any
other courses. In addition, it is challenging to measure student social skills and
ability to be a productive member of society after the end of the tenth grade.
However, we do believe that student achievement in the exam courses is correlated
with achievement in courses that are not tested in the exam. Thus, we find that the
MLTP-indicator is a good measure of municipalities’ contribution to student

achievement and therefore a good measure of the quality of public schools.

While the MLTP-indicator is a good measure of municipalities' contribution to
student achievement, it does not give any indication of what characterises a
municipality that contributes largely, nor does it indicate what effect different
factors have on school results (Steffensen et al., 2017). However, this will not be

investigated further in this master thesis.

4.2.2 Dependent variable: Voter participation

We measure the incentive effect of residential property taxation on local elected
representatives by measuring the voter participation rate in the local election in
2011, Turnout. This variable is collected from the ‘Local Government Dataset’
(Fiva et al., 2017). Additionally, we use a second dependent variable, Difference
turnout, which is the difference between the local and regional voter participation
rate where the latter is collected from the NSD database. These variables are raw
election data from the 2011 election in Norwegian municipalities and counties and

work as the measure of voter turnout in our sample.

4.2.3 Independent variable: Residential property taxation

Our measure of residential property taxation, DPTAX, is a binary variable that
equals one if the municipality levy residential property taxation and zero otherwise.
The variable is created based on data from the ‘Local Government Dataset’ (Fiva
etal., 2017). As we use a dummy variable for property taxation, we do not take into
account the level of property taxation that the local government decides on, and

only distinguish between municipalities that levy property tax and those that do not
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levy property taxation. Further, we find that the timing of measuring residential
property status important for our analysis, hence we use property taxation from
2012 in our main analysis as the MLTP-indicator from 2014/2015 takes into
account results from students dating two years back in time. In our supplementary
analysis, we use residential property tax status from 2010 as an independent
variable, as residential property taxation has to be levied before the local election
in 2011.

4.2.4 Instrument variables

We instrument DPTAX by three instruments in total. The first two instruments used
are ‘Town’ and ‘Rural’ as proposed by Fiva and Renning (2008). These instruments
take advantage of historical property tax regulations. Next, we introduce a third
instrument, ‘Vacation homes’. In this section, we will present the instruments used
in the analysis, however, the investigation of the validity of each instrument will be

discussed in section 5.

‘Town’ is a dummy variable, that equals one if the municipality had town status
from 1911 until 1995, and zero otherwise. This draws on the tax law of 1911 that
states that property taxation was mandatory for municipalities with town status.
This variable was retrieved from the replication dataset of Fiva and Rgnning (2008).
The next instrument is ‘Rural’. The property tax law of 1975 restricted the use of
residential property taxation to urban areas, which means that it was not possible to
levy property taxation in rural areas. Hence, ‘Rural’ captures the settlement pattern
of the inhabitants in the municipality, and is the share of the population living in
rural areas. The instrument is based on data from Statistics Norway’s Statbank
Norway. The third instrument used in our analysis is ‘Vacation homes’, which
represents the logged number of vacation homes in the municipality. A vacation
home is defined as a home other than the owners’ primary residence that is used for
recreational purposes, i.e. a home without permanent domicile. The data of the

number of vacation homes is collected from Statistics Norway’s Statbank Norway.
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4.2.5 Control variables

Student achievement is determined by a number of factors that the school district
cannot or can only partially influence. This includes factors such as socioeconomic
background (Easen & Bolden, 2005), students’ previous achievement (Ray, 2006),
parental contribution (Harris & Goodall, 2008), student motivation (Stankow &
Lee, 2014) and other unobserved factors. The MLTP-indicator is a robust measure
of school results, which implies that it takes into account students’ family
characteristics, including parents’ education level, household income and students’
immigrant background. In addition, it should take into account other unobservable
student specific characteristics by measuring school results at two points in time;
hence we do not need to control for such factors. However, we do need to control
for factors that may be correlated with our independent variable, DPTAX. We
include control variables for demographic factors and school district resource use.
In addition, we include county fixed effects. These controls are included in order to
account for a potential endogeneity problem in connection with the independent
variable, DPTAX. Not including these controls may give an estimation bias towards
the unadjusted school results. A full list of controls used in our analysis is presented

in appendix 1.

When analysing the effect of residential property taxation on the voter participation
rate in the local election, we include a number of the same control variables as in
our main analysis. As we use the same independent variable, it is expected that
similar endogeneity issues need to be accounted for. However, the measure of the
participation rate consists of raw data from the local election in 2011, which implies
that the measure is not as robust as the MLTP-indicator. Hence, we include control
variables such as the municipality education level, the share of immigrants and we
include the share of eligible voters in the 2011 election, and exclude school specific
controls. An exhaustive list of control variables used in this analysis is presented in

appendix 1.
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4.3 Descriptive statistics

In this section, we will present descriptive statistics of the variables used in our
analysis. We will focus on our main analysis, but will also include the key variables
from our analysis of voter participation. Table 1 present the mean, standard
deviation and minimum and maximum values of our key variables. Firstly, we
investigate our dependent variable, the MLTP-indicator. We see that the difference
between the highest performing municipality (3.9) and the lowest performance
municipality (2.9) is 1. This implies that school results have a small spread when
adjusting for students’ previous results, compared to unadjusted results (Steffensen
et al., 2017). Hence, there are relatively small differences in Norwegian
municipalities’ contribution to the public school sector. Next, we consider the
dependent variables for our analysis of the effect of residential property taxation on
voter participation rates. The variable ‘Turnout’ represents the voter participation
rate in the local election of 2011. We find that the mean is 0.658, which implies that
the average participation rate in Norway as a whole was just below 66%. In
addition, we find that the maximum participation rate was 0.802 and the minimum
was 0.542, which is quite a large difference between the municipality with the
highest and lowest participation rate. When considering the variable that captures
the difference between voter participation rates in the local and regional election,
we find a mean of 0.086 and a large spread between the municipalities’ maximum

and minimum values.

We measure residential property taxation in 2012 in our main analysis and 2010 for
the supplementary analysis. We find that while just above 40% of the municipalities
in our sample levied residential property taxation in 2010, this share has increased
by 6 percentage points over the two-year period. This gives a mean of 0.478 in 2012
and 0.418 in 2010. The standard deviations are quite large as the two variables of
residential property tax are binary variables. The mean of ‘Town’ (0.102) implies
that about 10 percent of the municipalities in our sample had town status from 1911
until 1995. Further, we see that the average share of the population living in rural
areas is 0.451, which means that almost half of the population historically could not
be subject to residential property taxation. We find that there is a large spread of
the number of vacation homes in the municipalities, ranging from 12 to 6363

vacation homes in the municipalities. A number of factors, such as municipality
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size, geographic factors and property taxation considerations, can explain this

variation. However, the mean is 982.401, which implies that there are more

municipalities with few vacation homes than municipalities with many vacation

homes. Hence, we adjust for large outliers by using the logged number of vacation

homes.

Table 1. Descriptive statistics of dependent and independent variables

Standard
Variable Mean Deviation Min Max
Dependent variable
MLTP-indicator 3.382 0.160 2.90 3.90
Turnout 0.658 0.048 0.542 0.802
Turnout local - regional 0.086 0.040 0.020 0.273
Independent variables
DPTAX (2012) 0.478 0.50 0 1
DPTAX (2010) 0.418 0.494 0 1
Instruments
Town 0.102 0.303 0 1
Rural 0.451 0.262 0.011 1
Vacation homes 982.40 949.37 12 6363.00
Log Vacation homes 6.475 0.980 2.565 8.758
Control variables - Main analysis
Teacher hours per student 121.429 43.41 55.52 463.60
Number of students 255.523 460.39 20 5332
Number of students”2/1000 276.71 1723.9 0.40 28430
Control variables - Main and supplementary analysis
Inpop 8.542 1.078 6.417 12.455
Divorce 0.071 0.022 0.002 0.189
Unemployment 0.021 0.007 0.007 0.058
Share women 0.495 0.010 0.432 0.529
age 21-40 0.233 0.027 0.159 0.316
age 41-60 0.274 0.014 0.239 0.323
age 61-80 0.171 0.028 0.088 0.258
age 81 0.050 0.014 0.017 0.093
Control variables - Supplementary analysis
Eligible VVoters 0.776 0.022 0.702 0.842
Lower secondary 0.337 0.065 0.174 0.611
Upper secondary 0.459 0.044 0.277 0.568
Recent immigration 0.047 0.025 0.009 0.159
Median income 413.340 45.223 311.00 546.00

Note: Control variables reported for the main analysis and control variables used in both analyses
are measured in 2012. Control variables used in the supplementary analysis is measured in 2010

(Eligible voters in 2011).
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5. Empirical Strategy
The empirical strategy of this master thesis addresses the research question of the
effect of residential property taxation has on school results. Hence, we investigate
two hypothesis in this thesis. Firstly, our main hypothesis is that residential property
taxation has a positive effect on school results in Norwegian school districts.
Secondly, the supplementary hypothesis indicates that residential property taxation
has an incentive effect on local bureaucrats, which manifest as an increase in the
voter participation rate at the municipal level in Norway. The identification strategy
is affected by endogeneity issues connected to the independent variable, DPTAX,
which has been described by Fiva and Rgnning (2008). In section 5.1, we present
the empirical strategy used in order to estimate the causal relationship between
residential property taxation on school results. We employ instrument variable
techniques by using the two-stage least squares (2SLS) approach, as performed by
Fiva and Rgnning (2008). Firstly, we instrument DPTAX by the two instruments
suggested by Fiva and Rgnning (2008), and secondly we introduce a third
instrument, ‘Vacation homes’. In section 5.2, we present the 2SLS framework used
to conduct our supplementary analysis, the effect of residential property taxation on
the voter participation rate. This analysis is provided in order to test the underlying
hypothesis of our main model and hence can be interpreted as a robustness check

of our main analysis.

5.1 Main analysis — Student achievement

We start our empirical analysis by running a simple ordinary least square (OLS)
regression, linking the dependent variable, school results, to the independent
variable, residential property tax. This regression will give us an idea as to what
extent residential property tax affects school results in the municipalities, through
essentially looking at the correlation between the two variables, and will be used as
a benchmark for our 2SLS estimation. The OLS estimation takes the following

form:
MLTP, =0 +0DPTAX, + Controls; + ¢; (1)
Where MLTP is the municipality-level test performance indicator and the

parameter O is the effect of residential property taxation on the MLTP-indicator.

The term Controls represents the combined effect of the control variables included
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in our analysis and ¢ is the error term. However, the OLS estimation will be
inconsistent if the independent variable, DPTAX, is correlated with the error term
(Stock &Watson, 2015). As the municipalities are free to decide whether they
should levy residential property taxation or not, it is clear that we cannot causally
ascribe the differences in school results to the differences in choice of residential
property taxation in the municipalities. In essence, this means that our independent
variable, residential property taxation, is correlated with the error term. We use
control variables in order to account for this issue, however there is reason to
believe that we have not been able to capture all noise related to our independent
variable. This implies that the OLS regression might be upward or downward
bia