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Summary

In this preliminary master thesis report we will present the way that we expect to
answer our research question, “What are the effect of property taxation on school
results” in our Master Thesis. The paper gives a short description of property
taxation in Norway and the Norwegian school system. Further, we present
literature on the topic in question, with particular focus on Fiva and Rgnning’s

(2008) work, as we will base some of our analysis on this paper.

We will use three panel data sets in our analysis that includes variables on school
results, property taxation, various variables related to the municipalities and
finally data on the number of vacation homes in the municipalities. Our empirical
strategy is to use instrument variables in a Two Stage Least Squares approach. We
use three instrument variables, two presented by Fiva and Renning (2008), while
the third measures the number of vacation homes in the municipality given the
number of inhabitants. We expect to extend this method as we progress with the

research for the Master Thesis.
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1. Introduction

When a population experiences increased taxation and fees they should demand
higher quality of the welfare services and benefits. In Norway, the central
government decide how the municipalities should distribute and spend their
income. However, there are some means of income that the local government are
free to use as they please. Property taxation is one of these free sources of income.
In addition, property taxation is an interesting case in Norway, as it is voluntary
for the individual municipality to impose the tax, which gives us the opportunity

to examine the effect of having property taxation on welfare goods.

We expect property taxation to have positive effects on welfare services like
renovation, water supply and school performance (Borge & Rattsg, 2007). The
property tax is a visible tax for the taxpayers, which gives them incentives to
engage in how the local government spend its’ income. If the voters are more
engaged in the local spending priorities, studies have shown that it has led to
better control of costs and school performance in the municipalities that have
property taxation (Borge & Rattsg, 2007; Fiva & Rgnning, 2007).

Public schools make up for a significant expense for the local government, equal
to 23.4 percent of the municipalities net expenses in 2016 (SSB, 2018). In
addition, school quality is linked to school results, which makes a good
measurement as exams and national test are equal for every student around the
country. This makes it possible to measure the effect of having residential

property taxation on welfare goods measured by school results.

We base our analysis on the work of Fiva and Rgnning (2008), which investigates
the effect of property taxation on school results. However, we will improve the
regression design and include data for more periods. Further, we will look at

possible extensions and improvements of their work.
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In this preliminary master thesis report, we will first introduce the institutional
setting of which we are conducting our analysis, next we will review literature on
the area of study. Further, we will describe our data and present the empirical
method we intend to use and how we expect to answer our research question:

What are the effect of property taxation on school results?

2. Institutional setting

2.1 Property taxation

Taxes are important contributors to the Norwegian municipalities’ revenues.
Some of the taxes are involuntary and decided by the national government, while
others, like the property tax are voluntary and decided by the municipalities,
which is regulated by Eigedomsskattelova of June 6th, 1975. As of January 1th
2017, there are 426 municipalities in Norway and 366 of them have residential
property taxation (SSB, 2017a). Property taxation can be divided into commercial
and residential property taxation, and it is up to the municipality whether it wants
all of the inhabitants to pay tax on their properties or concentrate property taxation
to certain areas (SSB, 2017D).

2.2 School system

The Norwegian School system consists of primary school, secondary school and
high school. The first ten years of schooling are mandatory, with primary school
for the students between 6 and 12 and secondary school for students between 13
and 16, whilst high school is voluntary. The students cannot choose which school
to attend, but are assigned a school in their school district, cf. Oppleringslova of
July 17th 1998. Nationwide, students in their fifth, eighth and ninth year of school
have to undertake a national test in order to analyse the students’ knowledge level
in reading, calculus and English (Utdanningsdirektoratet, 2017). At the end of the
tenth year of schooling, the students undertake a written exam in either English,
mathematics or Norwegian. The exam results are graded with grades from one to

six and the grading take place externally (Forskrift om oppleringslova, 2006).
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3. Literature review
Several studies have been done on the topic of government financing and how it
affects welfare services, many are conducted in the USA. Some studies focus on
school results as a measure of the quality of welfare services (e.g. Tiebout, 1956;
Glaeser, 1996; Jimenez and Paqueo, 1996; Hoxby, 1999). Hoxby (1999) and
Glaeser (1996) have conducted studies that indicate that local property taxation
gives the local governments the incentive of investing and maintain a well-
functioning public sector by making a strong connection between the quality of
the public sector to its financing. Hoxby (1999) created an agency model in order
to examine the effects revenues from local property taxation and centralised
finance have on producers’ effort. Glaeser (1996) argues that by having property
taxation, the local governments can be considered part owners of the local
properties, which give them incentives to invest in the local community to raise

the value of the residents’ properties.

Fiva and Renning’s paper “The incentive effects of property taxation: Evidence
from Norwegian school districts” (Fiva & Renning, 2008) examines how property
taxation in Norway influences welfare services and measure it through the results
of the Norwegian tenth grade examination. They argue that because the
municipalities with and without property taxation are comparable, Norway is well
suited for empirical analysis of the incentive effect of property taxation. They
have used instrument variable techniques and focus on the quality of the public
sector instead of the costs, as earlier studies like Hoxby (1999) and Glaeser (1996)

have done.

Their measure of school quality is constructed on the national written exam all
tenth-grade students in Norway have to undertake in their last semester in
secondary school. The students are examined in either English, mathematics or
Norwegian (and New Norwegian). Which exam the different students have to
undertake is decided centrally and an external sensor grades the exam results,

were the grades range from one to six. Since the students’ other grades are graded
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by their teachers, the written exam results provide a better measure of student
achievement and is therefore less biased. The sample Fiva and Rgnning 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 have used panel data with fixed effects and instrumental
variable techniques. They have used a strategy of cross-sectional data from
Hanushek et al. (1996), to find an estimate for the students’ school performance in
order to include this in their Two-Stage Least Squares (TSLS) estimation. The
two instruments variables they use are ‘Town’ and ‘Rural’, which are historical
variables that capture the way a town gets its status, different rules on property
taxation between town and countryside municipalities and the fact that the local

government is not allowed to impose property taxation on rural areas.

The results from Fiva and Renning’s study showed that students’ family
background had the expected effects on student performance. Students with
parents that have higher education and jobs with high income, have a better
probability of getting greater school results than students with parents with little
or no education. The school district fixed effects were highly jointly statistically
significant at the 1 % level and were equal to 4,72. With Oslo as the benchmark,
the student performances in the ‘worst’ and ‘best’ school districts were about one
grade lower and one grade higher, respectively. They found that property taxation
had a positive effect on motivating the school administrators and bureaucrats to
provide efficient and high-quality schooling. Fiva and Rgnning concluded that
‘Town’ and ‘Rural” were good instruments as they had no problems with weak
instruments. When using the two instruments simultaneously, their results
suggested a negative correlation between the quality of public sector and the
decision to implement property taxation. The results when the instruments were

used separately implied a positive incentive effect on local school officials.
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Fiva and Renning’s conclusion was that students in municipalities with property
taxation performed better on the national end of tenth grade examination than
students living in municipalities without property taxation. The results still hold
when using the two-stage least square framework with the instrument variables
‘“Town’ and ‘Rural’, and they support the theoretical frameworks in studies by
Glaeser (1996) and Hoxby (1999). They checked if the revenues the
municipalities gained from implementing property taxation increased spending in
the school sector and if this lead to increasing the students’ school performances.
However, their results showed that it seemed to have little effect on the students’

school performance.

Lin and Couch (2014) study if funding had any impact on public school results in
286 school districts in Indiana, USA and if the state fiscal funding had a greater
impact on the results than federal and local fiscal funding. Their results support
Fiva and Renning’s (2008) results and showed that fiscal funding had a positive
effect on student performance in public schools, and state taxes might have a
greater impact on the students’ school performance than local taxes as the weight

on state taxes were higher (Lin & Couch, 2014).

Mensah, Schoderbek and Sahay (2013) conducted a study on student results of the
students in public primary, secondary and high school in New Jersey, USA and
analysed if the results were positively related to percentage of revenues raised
from the local taxes and to the school officials’ salary level. They used panel data
and instrument variable techniques to create fixed effects models. The school
officials’ salary seemed to have no effect or in one model a weak, positive effect
on the students’ test score. The local property tax was positively related to the
students’ test scores in the school when using all three fixed effects models and
the two-way generalized method-of moments model. Their findings are consistent
with Kenyon’s (2007) observations that the federal and state grants should be
focused on schools and school districts with low student test scores (Mensah,
Schoderbek & Sahay, 2013).
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The relationship between school quality and housing prices are another area that
have been explored in the literature. A hypothesis is that parents might move to
areas with schools with good reputations in order to try to increase the chances of
higher school performance for their children. Fiva and Kirkebgen (2011) found a
robust short-term effect in the housing-market in Oslo, Norway when information
of school-quality was published that support this. This suggested that the
households did not have this information prior to the publishing date and that
households are willing to invest in better school quality by moving to areas with
better schools. This increased the housing prices in the areas around the schools
with better quality right after the publishing of the information, however, the
prices were reduced after two to three months. This is linked to the effect of
property taxation as increased housing prices will lead to increased revenues from
property taxation and thereby make it more attractive for the municipalities to

introduce property taxation.

A paper by Borge and Rattsg (2006) study if the residential property taxation
gives the local governments in Norway incentives to control costs. Their results
showed that municipalities with property taxation had lower waste costs than
those without property taxation and thereby property taxation gave incentives to
control. Because the property taxation is a quite noticeable tax for the inhabitants,
it might give the inhabitants incentives to see how the local government use the

tax revenues and thereby give the local government's incentive to control costs.
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4. Data
We will use three data sets in our analysis of the effect of property taxation on
school results. Firstly, we need a measure of school results. We use a set of data
called “Skolebidragsindikatoren” and “Kommunebidragsindikatoren” (SSB,
2017c), herby referred to as school-level test performance and municipality-level
test performance. This indicator measures the students’ results at primary school
level and secondary school level, and is adjusted for different student
characteristics. Hence, one can interpret the indicator as the results the school
should have received if the student base were average. These results will be used

as a measure of public good qualities in the municipalities.

The second data set we use is the “Local Government Dataset” (Fiva, Halse &
Natvik, 2015), which contains variables relating to municipalities in Norway. The
core unit is the municipalities and the data is from the period 1972-2016. The
variables include demographic and socio-economic variables, as well as variables
on taxation and in particular property taxation. We will use several of these

variables as municipality fixed effects in our further analysis.

The third dataset contains the number of vacation homes in each municipality in
Norway (SSB, 2017d). 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. We use the number of vacations homes per
inhabitant as an instrument variable, as we find that municipalities with many
vacation homes may be more likely to introduce private property taxation, due to
the fact that they can impose the tax on people that does not have voting ability in
the municipality. This will be discussed further below.
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4.1 Measuring school results

We intend to use the municipality-level test performance indicator as our measure
of school results. This is a value-added indicator that should be more accurate in
measuring school quality and results than other measurements currently existing
(SSB, 2011). OECD (2008) gives the following definition of the 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”.

It is important to notice that value added indicators must include results from at
least two points in time (OECD, 2008). The municipality-level test performance,
takes into account data on student achievement from primary school and
secondary school. This differs from the measure used by Fiva and Running (2008)
who only use results from one period in time and cross-sectional data. The
difference between value-added models and cross-sectional models is that the
estimated effects that the value-added estimator gives a far more precise
interpretation as the school and municipalities’ contribution to the students’
knowledge acquirement between the different time periods of measurement, as
one conditions on the knowledge level at the start of the period (SSB, 2011). This
is different from the cross-sectional indicator used by Fiva and Rgnning (2008),
where 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.
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5. Empirical method
Our empirical analysis is based the data sources described in the past section. We
have gathered the relevant data and will prepare the data for analysis by
converting them into panel data and merge the three data sets together before the
empirical analysis. We will use the statistical software STATA in order to conduct
our analysis. Our research strategy is based on the work of Fiva and Regnning
(2008), however, we do make changes and improvements to their strategy by
introducing a new instrument variable. In addition, we do include data from
present years and measure school results by a far more precise variable, namely

the municipality-level test performance indicator (SSB, 2017c).

In order to capture the effect of property taxation on school results we divide our
empirical strategy into three main parts. Firstly, we will look at descriptive
statistics in order to present the key aspects of the set of data we are applying in
our analysis. We use this as a base in order to sort data and make the data more
manageable. Further, we will use Ordinary Least Squares (OLS) regression in
order to find the causal relationship between the dependent variable and the
explanatory variable, i.e. school results and property taxation in the
municipalities. We find that our regressor is correlated with the error term, and
hence we will get an inconsistent OLS estimator when using this method alone.
Thus, the third part of our analysis will be the Two Stage Least Squares (TSLS)
approach, in order to solve the problem of an inconsistent OLS estimator.

In this section, we will elaborate on the two last parts of our empirical analysis in
order to review the theoretical intuition behind the approaches and our motivation
for choosing this strategy.
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5.1 Ordinary Least Squares (OLS)

We want to estimate the effect of property taxation on school results in the

municipalities, thus our starting point is the following OLS regression:
SchoolRes; = By + 31 DPTAX; + Fized ef fects municipality + u;

The equation shows the relationships between the dependent variable, school
results, and the explanatory variable, property tax. We have included fixed effects
for municipality. This regression will give us coefficients estimates for the
different explanatory variables. Hence, these estimates will help us understand to

what extent these variables affect school results.

However, if the regressor is correlated with the error term, the OLS estimator of
the dependent variable will be inconsistent (Stock&Watson, 2015). In our case,
we find that the variable of property tax will be correlated to the error term and we

choose to solve this problem by applying the TSLS approach described below.

5.2 Two Stage Least Squares (TSLS)

Instrument variables regression is used in the case where the regressor is
correlated with the error term, so that one can obtain a consistent estimator of the
unknown coefficient of the population regression function (Stock&Watson, 2015.
P. 470). There is reason to believe that factors that affect property taxation also
affect school results, hence we might have a problem of omitted variables or
reverse causality. In order to solve this issue, we introduce two instrumental

variables.
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5.2.1 Instrument Variables

An instrument variable has to be valid in order for it to be used in the Two Stage
Least Squares approach. Hence, the instrument has to satisfy two conditions,

relevance and exogeneity.

Instrument relevance implies that the instrument has to be correlated with the

regressor, so that there is an effect of the instrument on the explanatory variable.
Corr(Z;. X;) #£0

An instrument is exogenous if it only affects the dependent variable through the
regressor and is not correlated with the error term.
Corr(Z; u;) =0

Fiva and Renning (2008) suggest two instrument variables, ‘Town’ and ‘Rural’.
The dummy variable ‘Town’ equals one if the school district had town status from
1911 to 1975 and zero otherwise. The idea is that until 1996 town status was
decided by the central government alone. Towns in Norway is traditionally
municipalities that formerly had formal town status. This sort of status was from
the 1960’s and onwards to the 1990’s given to municipalities regardless of size
and number of inhabitants. Hence, it seems that town status was given to
municipalities at random (Thorsnas, 2017). Thus, town status did not change the
composition of the municipalities, however, the tax law of 1911 imposed different
property taxation rules on towns and countryside local governments. While towns
had mandatory residential property taxation, the countryside local governments
could choose to not impose residential taxation. Hence, we find that these two
arguments combined have created sufficient reason to believe that this instrument

can be valid.

The second instrument variable introduced by Fiva and Rgnning (2008) is ‘Rural’.
In 1975, a new tax law restricted the use of property taxation to urban areas. The
more students that lives in rural areas, the larger share of the population lives in

rural areas. Hence, the instrument ‘Rural’ captures the share of the population
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living in rural areas. The municipalities should not expect costs or income to
differ between rural and urban areas, when we disregard property taxation.
Further, population composition is taken into account through the municipality-
level test performance indicator. Hence, we believe that this instrument variable
only affects school results through property taxation. Fiva and Running (2008)
find a strong relationship between residential property taxation and the residential
locations within the municipalities. Hence, we believe that property taxation is
decreasing in the share of the population that lives in rural areas.

Further, we investigate our third instrument, the number of vacation homes per
inhabitant in the municipality. The hypothesis is that a municipality that have a
large number of vacation homes compared to inhabitants in their jurisdiction will
have an incentive to introduce property taxation. The argument is that the local
government can impose a tax on individuals that are not allowed to vote in the
municipality, as their primary home is located elsewhere. Hence, we expect the
local governments’ incentive to impose property taxation to be increasing in the

number of vacation homes in the municipality compared to population size.

Further, many choose the location of their vacation homes due to the landscape or
other features of nature, such as closeness to the mountains or the sea. These
features are distributed by nature and hence we believe that the number of
vacation homes are randomly assigned to each municipality. Next, municipality
fees, such as water and waste disposal fees, does not give the municipality
positive net income as the cost of providing the service should equal the price.
Hence, we expect vacation homes to only affect the municipalities net income
through property taxation. If we look at two rural municipalities, i.e.
municipalities that are restricted from having residential property taxation, and
assume that one of the municipalities have a share of vacation homes located in
their jurisdiction and the other does not, for random reasons, we expect the effect
of vacation homes per inhabitant on school results to be zero. Thus, we argue that
the number of vacation homes per inhabitant meet the requirements of instrument

exogeneity.
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Another interesting question to be explored is if school results are affected by the

number of vacation homes. We might elaborate on this in our final thesis.

From the discussion above we believe that the instruments are exogenous.
However, we will test relevance of each instrument variable through conducting a
reduced form analysis on the effect of the number of vacation homes, ‘Town’ and
‘Rural’ on school results in the municipalities. This implies relating the
endogenous variable, DPTAX, to all available exogenous variables, i.e. fixed

effects and instruments.

Vacation H omes
DPTAX, = my+m { . } +d, Town;+d, Rural;+
Population |

Fired ef fects for municipalities + p;

The reduced form shows how each of the instruments affect the occurrence of
property taxation. If we find a significant effect of vacations homes per inhabitant,
“Town’ and ‘Rural’, then all three will fulfil the criteria of instrument relevance.
This will have an impact on what instruments we use in our further analysis. If all
of our instruments are valid, our endogenous regressor, DPTAX, will be
overestimated, with three instrument variables. This implies that the TSLS
approach is feasible.

The reduced form analysis is the first step in the TSLS approach, which gives us

the predicted value of DPTAX, DPTAX. The next step is to regress the original
OLS equation from section 5.1, but now we use the predicted value of DPTAX,
instead of the observed value of property taxation. This gives us the TSLS
estimator, which should be a consistent estimator following the argumentation of

using the TSLS approach.

Finally, we will conduct sensitivity analysis in order to detect how changes in our

variables will affect the dependent variable, school results.

Page 13



GRA 19502

6. Conclusion
We have discussed the institutional environment that forms the basis of our
analysis. Further, we have presented literature that cover the area of study that we
are working on and have presented the data that we are intending to use. Finally,
we have discussed the empirical method that we are applying to answer our

research question; What are the effect of property taxation on school results?

Moving forward and in preparation for the presentation of the preliminary master
thesis report, we will prepare the applicable data for analysis and decide what
instrument variables we are going to use based on the reduced form analysis
described in section 5, which will affect our further results. After the presentation,
we will continue on going through the steps of the empirical method described.
We believe that when working with the material we will gain the tools necessary

to find extensions to the present empirical method.
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