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Abstract

When jurisdictions on the same governmental level compete over the same tax base,

inefficiencies occurs by setting taxes too low. This paper considers the horizontal tax

competition in Swedish municipalities, and especially if there exist regional differences

in this context. The period 2000 to 2011 is analyzed in three regions (the whole Swe-

den, the metropolitan municipalities and Norrland) using spatial econometrics with an

instrumental variables approach. A spatial coefficient measuring strategic interactions,

such as tax competition, is estimated which measures the spatial interaction in each

sample. The results suggest that strategic tax setting is indeed present in all regions.

However, when comparing the parameter estimates there is no evidence that this kind

of behavior differs between regions.

Keywords: Tax competition; Spatial econometrics; Municipality taxes; Personal in-

come; Strategic tax setting
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1 Introduction

The personal income tax constitutes the main source of revenue for Swedish municipalities.

Yet, this tax base is sensitive to labour mobility across municipal borders (Wilson, 1999).

The individual’s choice of where to reside is based on many different variables, and amongst

them the tax rates in different municipalities. For example, a too high tax might induce

out-migration from a high-tax municipality towards those with lower taxes, shrinking the

tax base and could force it to lower taxes in order to stop out-migration. This creates a

space for each municipality to compete with income taxes to attract more people in order

to increase the tax base. This phenomenon is known as horizontal tax competition and is

a form of strategic tax setting behaviour that causes local governments to set inefficiently

low levels of tax rates and public goods provision (Wilson, 1999). Even if this kind of

behaviour cannot be verified empirically, the local decision makers could take this as a

possible scenario just because of a notion that the residents could behave like this. The

underlying theory of this behaviour is described more thoroughly in section 2.

Previous studies often find strategic interaction among the same level of government,

not least competition with different types of taxes. For example, Gérard et al. (2010)

showed that for Belgian municipalities, changes in taxes induces their closest neighbors to

take action. Also the findings were that the intensity of this kind of strategic behavior was

higher in the metropolitan Brussels region.

The purpose of the paper is to investigate whether Swedish municipalities compete with

each other in terms of personal income taxes. In addition, the main focus is to research if

there are regional differences in this type of competition. The two research questions are

• Do Swedish municipalities engage in strategic tax setting behaviour?

• Are there regional differences in tax competition between Swedish municipalities?

The hypothesis is that there are regional differences in terms of strategic tax setting be-

haviour, more specifically that depopulating municipalities tend to be less sensitive to

neighbouring tax interactions than others. A smaller population implies that the public

spending on schools, elderly care and other sectors that the Swedish municipalities are

responsible for need not be as large as it was before the decrease in population. This is

because less people need less public service. The public sector would therefore either have

to shrink in order to suit the situation, or taxes would be increased to finance the existing

public spending. If the depopulation trend continuous, the suffering municipality might
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not be able to lower taxes to compete for the mobile tax base if neighbouring municipalities

would do so. The reason being, for example, that taxes alone might not be the only reason

for the moving decision, but also level of public service provision (which has previously

been downgraded due to the population trend), municipal attraction etc, which might not

be in the municipality’s favor. The potential inflow of the mobile tax base from an tax

decrease might therefore not offset the cost associated with the tax decrease, implying a

lower degree of tax competition compared to non-depopulating areas. Another reason for

the less sensitive tax interaction effect in these areas could be that very mobile tax bases

already have moved, leaving the less sensitive tax bases left. Regional differences in this

kind of behaviour has been investigated in, for example, Feld and Kirchgässner (2001)

which will be discussed further down.

The contribution of the present paper to the tax competition literature is a view of

possible regional differences in this context, something that has not yet been done for

Sweden. Furthermore, the paper will provide fresh results on the determination of local

tax policy by using a newer data set than previous studies.

Municipalities differ both in demographic composition, but also in attraction due to, for

example, geographical location. For example, due to work opportunities, highly educated

individuals might be more tempted to reside in the metropolitan area of Stockholm than

the distant rural area of Dorotea, leaving the less attractive region with a smaller tax base

and an out-migrating (depopulating) trend.

The municipality mentioned earlier, Dorotea, is one of many in northern Sweden (Nor-

rland) that suffer from depopulation, a region where this phenomenon has been present for

a long time. Figure 1 show the change in population for Swedish municipalities between

2001 and 2011. Darker colors indicates a negative, and the brighter a positive change in

population. Clearly, a majority of the Norrland municipalities has suffered most from this

depopulation trend, and the metropolitan areas around Stockholm, Göteborg and Malmö

less. It should therefore be reasonable to investigate whether the incentive to compete with

taxes, given the discussion above, is different between these regions and the country as a

whole.

A large part of the literature in this area is concerned with capital or corporate taxes,

both of which, in Sweden, are set by the national government. However, a recent Swedish

study by Edmark and Ågren (2008) tries to identify strategic interactions in the Swedish

local income tax system using a panel data set for the period 1993 to 2006. Using spatial

econometrics and an instrumental variable approach formulated by Kelejian and Prucha
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Figure 1: Depopulating areas 2001-2011 (Source: SCB)

(1998) (the same that is used in this paper) with 283 Swedish municipalities, they examine

the potential presence of strategic tax setting behavior. From the estimations, it is sug-

gested that some sort of strategic interaction is present as the measuring coefficient has

a positive value, meaning that if neighbouring municipalities increase their taxes by 1%

the own municipality will increase its by 0,75%. The authors also tries to find the source

for this interaction effect by testing for tax and yardstick competition, resulting in weak

evidence for the former.

In Switzerland, Feld and Kirchgässner (2001) found evidence of horizontal tax competi-

tion by using aggregate data for different income groups and a logit procedure on data from

1990. The authors conclude that the tax competitiveness are higher at city than canton

level, but also that high-income earners are more prone to relocate due to tax changes.

A later study on the Swiss cantons by Feld and Reulier (2009) found, in line with the
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previous study, evidence of strategic interactions in taxes. Using the same instrumental

variable approach as Edmark and Ågren (2008) and grouping income earners in a panel

data set stretching from 1984 to 1999 they found that the group that seemed to be subject

to most competition was the middle-income group (incomes between 80 000-100 000 CHF,

approximately 550 000-690 000 SEK). The authors argue this is because the group often

consist of people who are to start up their careers, having a family and, as time goes by,

become, for the canton, attractive high income earners.

Esteller-Moré and Solé-Ollé (2002) has considered Canada’s provincial personal income

tax controlling for both vertical fiscal externalities and horizontal tax competition. The

former arise because governments on different levels shares the same tax base. (Wilson,

1999) In the horizontal case, the authors found that if there was a 1% increase in provincial

income taxes, neighbouring provinces increased theirs with 0,3%. Also, using an interaction

variable for provinces receiving grants, Esteller-Moré and Solé-Ollé could show that the

effect on taxes when the province receives equalization grants was an increase of 0,02% in

the provincial income tax for every 1% the grant was increased. They also conclude that

the tax competition effect in neighbouring provinces are lower when receiving grants.

The paper is organized as follows. Sections 2 and 3 deal with the theoretical and

empirical framework that will be used to analyse the research question. Section 4 presents

the results from the empirical tests, and conclusions are given in section 5.

2 Theoretical framework

The labour and commodity markets of the municipally are not closed. In particular, the

residents are free to move anywhere within a country in the search for the most suitable

place for them to reside. Tiebout (1956) discusses the choice of location made by individuals

and argues that, if there exists a large number of jurisdictions and residents are fully

mobile, residents will choose to reside in the jurisdiction that offers public goods which

exactly satisfies the individual residents preferences. Further, Oates (1999) writes in that

national public goods are more efficiently provided by the central government, and that

local governments should provide goods that are consumed within their own jurisdictions.

These two form the fundaments to the tax competition framework. Wildasin (1988) showed

that, in Nash equilibrium, different regions will indeed engage in strategic interactions if

there is a mobile tax base. Actions taken by one agent will affect the budget constraint of

others, leading to a form of competition with taxes in order to attract the tax base.
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The tax literature is mainly concerned with two types of tax levels, vertical and hori-

zontal tax externalities. The former takes place between different levels of the government,

(e.g. the state and municipality) while the latter takes place between governments on the

same level (e.g. municipalities) (Wilson, 1999). This section will only be concerned with

the horizontal tax competition as the former is not in the scope of this paper.

2.1 Horizontal tax competition

In order to fund public expenditures, a municipality will choose the tax rates such as to

equalize the perception of marginal benefit of public consumption (MBC) and marginal

cost of public funds (MCF). The first term, MBC, is the aggregate consumers marginal

willingness to pay for the publicly provided good, while, following Dahlby (1996), the latter,

MCF, measures the perceived marginal cost of public funds.

Extending the reasoning to include all municipalities in a country, and defining this as

the society, the expression social marginal cost of public funds (SMCF) could be defined.

This is the nationwide effect (marginal cost) of a tax change made by a single municipality,

and therefore also including the effects that occurs outside the tax changing municipalities’

jurisdiction. Boadway (2001) calls this the “true cost to the economy”.

An optimal solution from the society’s point of view should be to have the SMCF equal

to MCF, that is consider all relevant externalities. This will, however, not be the case as

the single municipality not will take into account the effects in other jurisdictions. Assume

that the working force is fully mobile across municipalities. An increase in the labour tax

rate will cause an outflow of workers from the municipality leading to a smaller tax base.

The tax increase will also have spill over effects as the outflow in one municipality gives an

inflow in another. This causes a positive externality in the form of additional tax revenues

in other municipalities that are not accounted for by the tax increasing part. Because of

this, the MCF will be overestimated by the tax increasing municipality.

This is the main implication for the tax competition reasoning. Because of the overesti-

mated MCF, taxes are set too low compared to what would be socially optimal. (Boadway,

2001)

2.2 The resource flow model

The analysis to be carried out below is based on the resource flow model developed by

Brückner (2003). The model tries to explain the indirect effects a decision variable, for
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example taxes, could have on the behaviour of different jurisdictions, in this case munici-

palities. The following review relies heavily on his model, with a few notational differences.

Let the objective function of a municipality i be given by

V (ti, si;Xi) (2.1)

where ti is a decision variable that each municipality chooses which, in this framework, isthe

tax rate. Xi represents a vector with municipality characteristics which, characteristics the

preferences. Finally, si is the resource level, or public expenses, for municipality i. For

instance, si may represent a municipality specific public good. Brückner assumes that the

distribution of resources is dependent on the tax rate chosen by all municipalities as well

as the Xi vector. Letting the tax rates chosen by other municipalities be given by t−i the

resources that i generates can be stated as

si = H(ti, t−i;Xi) (2.2)

This is in contrast with the “spillover model” also specified in Brückner (2003), where t−i

is assumed to affect each jurisdiction directly through benefit spillovers. In the resource

flow model, the tax variable enters indirectly throughsi because of the mobile labor.

Substituting (2.2) into (2.1) gives

V [ti, H (ti, t−i;Xi) ;Xi] ≡ Ṽ (ti, t−i;Xi) (2.3)

Municipality i will now maximize (2.3) with respect to ti so that

max
ti

Ṽ (ti, t−i;Xi)

Ṽti = Vti + Vsi
∂Si
∂ti

= 0 (2.4)

Equation 2.4 implicitly defines ti as a function of t−i and xi, which also represents the

reaction function showing how municipality i will respond to the tax policy of other mu-

nicipalities. The reaction function is thus

ti = R(t−i;Xi) (2.5)
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Brückner writes that theory can not determine how the domestic tax rate reacts to

changes in neighbouring municipalities tax rates (t−i), that is the slope of tiis ambiguous.

Differentiating (2.5) with respect to ti and t−i gives 1

(Ṽtiti)dti + (Ṽtit−i)dt−i = 0

Rearranging gives

∂ti
∂t−i

=
−Ṽtit−i

Ṽtiti

If Ṽ is concave in ti, we have Ṽtiti < 0. Brückner also argues that the sign of Ṽtit−i will be

ambiguous as it depends on the properties of municipality preferences. This leads to an

ambiguous sign to the whole derivative of the reaction function.

A non-zero sign would imply that a change in neighbouring municipalitie’s tax rates

induces municipality ito change its tax rate as well, meaning that they are engaging in

strategic tax setting which could include tax competition. If the municipality would not

react, it would see an outflow in the affected tax base and lower its tax revenues.

It is important to note in the above paragraph that tax competition could be present. In

this theoretical framework, and the empirical estimation, one can not explicitly distinguish

between tax competition and other strategic effects such as yardstick competition but need

to to further testing. Brückner (2003) This will discussed more in section 4, results.

3 Empirical Framework

3.1 The Swedish governmental and tax system

Sweden has three levels of government; the central government, county council (landsting)

and municipalities, and all three are allowed to tax personal income. The national income

tax, however, is only levied on earnings above 413 200 SEK (≈ e50 000) and will not be

discussed further as this paper focuses on municipalities. All Swedish citizens that earn

income by working are subject to both municipal and county council tax (county tax),

which are both proportional.

The municipalities are obligated to provide public services such as child and elderly

1Where Ṽtit−i = ∂2Ṽ
∂tit−i

= ∂ti
∂t−i
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care, social services, education (with an exception for the universities) and sanitation. The

public health care system is, on the other hand, the main responsibility of the 21 county

councils. Both of these governmental levels (as well as the national) are politically governed

and elections are held every four year. In this paper, only the municipal governments and

their taxes will be considered.

Swedish municipalities are also subject to redistributive equalization grants. There are

three types of grants, income, cost and structural grants. The first two are purely redis-

tributive, the first where the high income municipalities pay the ones with lower incomes,

and the second where municipalities with less favourable cost structure (for example a high

share of elderly people) receive grants from the ones with more favourable conditions. The

third is a grant from the central government to municipalities with a small population or

a high share of unemployment.

3.2 Spatial econometrics and empirical model

As has been outlined in section 2, the tax setting behaviour of a municipality is affected

by the tax rates set by other actors. This must therefore be accounted for in the empirical

model, and is where spatial econometrics makes its entrance. The spatial autoregressive

regression model(also known as the spatial lag or SAR) will be used in this paper as it

deals exactly with the spatial interactions of tax competition, namely that the dependent

tax variable is affected by the tax rates in neighbouring municipalities and not directly

by the municipal characteristics of neighbouring municipalities. The SAR model can be

stated as

τ = λWτ +Xβ + u (3.1)

u = ρMu+ ε = ρWu+ ε (3.2)

where τ is a vector with municipal tax rates and the dependent variable, λis the spatial

coefficient measuring the spatial interaction, W and M are spatial weight matrices, X a

vector of municipality specific variables and εa vector of normally distributed error terms.

For simplicity, assume that the weight matrix M is the same as W. (3.2) could be viewed

as the error structure of the model in (3.1)

The weight matrix deserves a more thorough explanation. To model the inter-municipal

dependency on tax rates this approach uses the average tax for all neighbouring munici-

palities. Before continuing, a definition of neighbourhood is called for. One of the more
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commonly used definitions, and the one that will be used in this paper, is the one of con-

tingency. This basically means that municipalities that share borders are neighbuors and

gives a totally exogenous matrix. Other types of neighbourhoods that could be used for the

weight matrix are, for example, geographical distance, migration patterns or commuting

routes. This will, however, in many cases, such as the two latter, cause endogeneity in the

weight matrix and make estimations more difficult. Turning to the weight matrix again,

in this paper the elements of the weight matrix will take the value 1 for municipalities

that share borders and 0otherwise. The matrix is also row standardized (multiplying each

row with 1/
∑jWij , where i is row and j column) so that the weights are created. Thus,

multiplying the matrix W with the vector τgives a vector with the average neighbouring

tax rate for each municipality.

A problem with the SAR setup is that the elements of τ are jointly determined by the

dependent variable τand the regressor Wτ . As a result, the τ ’s on the right hand side of

3.1 are endogenous, and therefore correlated with u. This implies that the OLS estimation

will yield biased and inconsistent estimates (Greene, 2012). However, this is only true if

the parameter λ is different from zero (there exist no spatial interdependence). In order to

test for this, the Moran’s I will be applied. The test statistic is given by

Īt =
n
∑n

i=1

∑n
j=1Wij(eit − ēt)(ejt − ēt)(∑n

i=1

∑n
j=1Wi,j

)∑n
i=1(eit − ēt)2

Wij is an element of a matrix of spatial weights and et a set of residuals. Furter, in a panel

of T independent sets the following statistic is used (Greene, 2012).

I =
1

T

T∑
t=1

Īt

It tests whether there are spatial autocorrelation (I 6= 0) in the neighbouring tax rates

and, if present, whether the correlation is positive (I = 1) or negative (I = −1). A nonzero

statistic would mean that we reject the null hypothesis of no spatial autocorrelation and

must estimate the spatial autoregression coefficient λ. (Greene, 2012) Thus, if I = 0, then

λ = 0 and OLS will actually yield unbiased an consistent estimates and no correction for

endogeneity is needed. The estimates for Moran’s I is presented in section 4

A second issue with a spatial autoregressive model refers to the error structure in (3.2),

u = ρWu+ ε, which must be taken into account as there exist spatially dependent omitted
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variables that are included in u, that could cause inconsistent estimates of λ. (Brückner,

2003)

Brückner (2003) lists two methods to deal with the inconvenience caused by endogeneity

problem, the instrumental variable approach (IV) or using maximum likelihood (ML). The

IV method was suggested by Kelejian and Prucha (1998) and has been used in several

papers studying tax competition2. Kelejian and Prucha (1998) writes that one mainly

tries to find an appropriate instrument for the endogenous variable Wτ by using a subset

of exogenous variables contained in X, but possibly also other variables that can serve

as instruments. Further, the model in (3.1) is then estimated by two-stage least squares

using the instruments, giving consistent estimates. The authors also show IV method has

the nice feature that it gives consistent estimates of λ, even in presence of spatial error

dependence, which was the problem in the error structure (equation (3.2)).

The method of maximum likelihood is not used in this paper, mainly due to the com-

plexity of applying ML to panel data when dealing with the error structure. (Brückner,

2003) Instead, the IV method will be the one used because it is more easy to implement,

gives consistent estimates despite the error term without any hard implementations and

because it has been used widely amongst the literature.

A thought should be given to the impact a change in taxes has on the selected exogenous

variables in (3.1). It is reasonable to believe that a tax change does not influence, say the

population, right away, but rather after a while. Therefore, most of the variables will be

time lagged one period (one year) to account for this. The same reasoning has been made

in other tax competition studies by, for example, Büttner (2001) who lagged all exogenous

variables, and Edmark and Ågren (2006) where all variables are lagged, except taxable

income and equalization grant which are based on lagged values already. The authors note

that some of the covariates could suffer from endogeneity and be jointly determined with

the municipal tax rate, causing a bias in the coefficient. However, both of these variables

are, as the authors write, not dependent on the tax rate as the taxable income in period

t refers to the reported taxes in period t − 1, which in turn are earned in t − 2 and are

thus independent of taxes set in time t. Thus, the problem of endogeneity should not be

present.

2See for example Edmark and Ågren (2008), Feld and Reulier (2009) or Esteller-Moré and Solé-Ollé
(2002)
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The empirical model estimated to be estimated is specified, with fixed effects, as

τi,t = λŴτi,t + β1Salaryi,t + β2Popi,t−1 + β3Unempi,t−1 + β4Lefti,t−1+

+ β5Granti,t + β6Y oungi,t−1 + β7Elderlyi,t−1 + δTt + αi + εi,t
(3.3)

where Ŵ τi,t are the fitted values from the instruments accounting for the endogenous Wτ ,

Ttis time control variable and αi is a municipality specific constant. The explanatory

variables in equation 3.3 will be discussed below.

3.3 Data

The data set contains all 290 Swedish municipalities3 during the period 2000 to 2011, a

total of twelve years. The chosen end point is due to that, at the point of writing this

paper, no taxable income data is reported for 2012. All data is collected from Statistics

Sweden (SCB) and monetary values are deflated with the consumer price index (CPI) to

the price level of 2013.

In the statistical analysis, two municipalities are excluded, Knivsta and Gotland, which

reduces the number of municipalities to 288. The first is excluded as the municipality was

founded in 2003 and no data therefore is available before that. Gotland is excluded as it

is an island with no contingent neighbors and would therefore make the weight matrix,

described in section 3.2, singular. As the data set is strongly balanced, the total number

of observations is 288 ∗ 12 = 3456.

In order to test for the regional differences in tax competition, some of the municipal-

ities will also be part of different subsamples based on their geographical location. The

first is a “metropolitan” sample including the surrounding municipalities to Stockholm

(known as Storstockholm), Göteborg and Malmö, representing municipalities with higher

population density and often lower taxes. A full list of the 65 included municipalities is pro-

vided in appendix A. The second subsample represents the municipalities belonging to the

northern country part of Sweden (Norrland), which accounts for about 12% of the Swedish

population and consist of 66 municipalities. Norrland sample will serve as a proxy for an

out-migrating area. As mentioned in the introduction, this area is very much affected by

de out-emigration. The southern border of Norrland will be defined as the southern border

of the provinces (landskap) of Härjedalen, Hälsingland and Gästrikland.

3A list of all municipalities is available on www.skl.se
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The reader should note that ”surrounding municipalities“ that are not part of the

specific area, e.g. Norrland, are also included in the sample. A more thorough description

of this is provided in appendix A.

The focus for this paper is to investigate whether municipalities engage in tax compe-

tition. A variable capturing the average tax set by neighbouring municipalities therefore

is essential and included in the form of a weight matrix, W , multiplied with a vector of

all municipalities taxes, τ . The matrix size is, accounting for the 288 municipalities and

12 time periods, 3456 x 3456 for the full sample and a corresponding size for the subsam-

ples. It is expected that a decrease in neighbouring municipal tax rates would induce the

municipality to lower its tax as well. Also, for the Norrland sample, this parameter is

expected to be smaller in absolute value than for the full sample, while a larger absolute

value is expected for the metropolitan sample. The differences in tax rates are most easily

illustrated as in figure 2 where lighter coloured areas indicates higher taxes. It is clear that

the middle to northern parts of the country have higher taxes than, for example, many of

the metropolitan areas. Gotland is white as their municipal tax also includes the county

tax making a comparison irrelevant.

Turning to the other covariates, taxable income per capita, expressed in million SEK,

is included. Esteller-Moré and Solé-Ollé (2002) writes that populations with more wealth

will cope with higher taxes in order to receive an increase in the supply of public goods.

Further, the authors note that the sign of the parameter is ambiguous as public revenue

could be sustained at a lower tax level if the taxable income increases. In their estimations,

the coefficient turned out negative, which was also the case in Reulier and Rocaboy (2009)

studying property and housing taxes, but did turn out positive in Edmark and Ågren

(2008). Thus, the expected sign is undetermined.

Population is included to capture the impact on the tax from an increased number of

residents. One reasoning could be that the inflow of inhabitants increases the tax base and

the potential tax revenue, leading to potentially lower taxes. However, Esteller-Moré and

Solé-Ollé (2001) argue that the change in tax rate due to migration depends on the size of

the municipality. If the municipality is small, the tax rate is expected to rise due to in-

migration, while if the population is large enough the effect on taxes from migration will be

negligible and the public goods provision be closer to the optimum. It should therefore be

reasonable to expect the coefficient on this variable to be close to zero for the metropolitan

areas, and positive for the Norrland sample. The full sample sign is uncertain.

The coefficient on the unemployment proportion variable is expected to be positive. An
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Figure 2: Swedish municipal tax rates (Source: SCB)

increased proportion of unemployed in the municipality will shrink the tax base as these

persons will not earn any (or a small) wage. In order to keep the levels of public services

the municipal tax must be increased. Also, Edmark and Ågren (2008) includes this variable

to control for variations in local business cycles.

Many other studies, for example Edmark and Ågren (2008), Jacobs et al. (2009) or

Gérard et al. (2010), have included a political variable to capture the possible disparities

in tax setting policy between the two main blocs. Generally, the view today is that the
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centre-right bloc4 prefers lower taxes than the left-wing bloc5. A variable capturing the

municipal election result in percent for the left-wing parties is therefore included, with an

expectation of a positive effect, meaning that a higher election result for these parties will

imply higher taxes.

The grant variable is created by adding all three types grants (discussed in section

3.1, received or payed by the individual municipality, and then divide by the municipal

population to obtain grants per capita. The coefficient sign is ambiguous. On the one

hand, a municipality may have its expenses covered to some extent by receiving the grant,

implying lower taxes. However, higher grants could also imply that the municipality suffers

from low incomes, unemployment or a non-favourable social structure, which could raise

the need for public spending and possibly increase taxes, indicating a positive sign. Thus,

the expected sign is thus uncertain.

The proportion of young and old in the municipality is included to control for the

need for public services such as elderly care and schools. The coefficient is expected to be

positive meaning that an increase in the proportion of any of these two groups increases

the tax rate as the public goods provision increases. The definition of, especially, the share

of young persons in a region differs between earlier studies. Edmark and Ågren (2008) and

Esteller-Moré and Solé-Ollé (2001) include all individuals up to 15 years, while Feld and

Reulier (2009) uses 20 years as a limit. Due to that the municipalities are in charge of the

upper secondary education in Sweden (gymnasium) which mainly targets individuals up to

19 years, this will be the upper limit for the proportion of young persons. The proportion

of old is generally viewed to be people over 65 years.

In line with, for example, Esteller-Moré and Solé-Ollé (2001), Jacobs et al. (2009) and

Feld and Reulier (2009) a time variable is included to control for shocks in common for

provinces a certain year.

Descriptive statistics for all variables are provided in table 1, 2 and 3. Variables taxable

income and grants are expressed in Swedish kronor (SEK), where the former is in thousand

SEK, and in per capita terms. Tax rates, unemployment, young and old population are

expressed in percentages.

4Includes Moderaterna (Moderate Party), Folkpartiet (The Liberal People’s Party), Centerpartiet (The
Centre Party) and Kristdemokraterna (The Christian Democrats)

5In this paper, the left-wing bloc will be defined by Socialdemokraterna (The Social Democratic Party)
and Vänsterpartiet (The Left Party). However, Miljöpartiet (The Green Party) is often included here as
well, but will not be regarded as a left-wing party.
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Table 1: Descriptive statistics full sample

Variable Mean Std. Dev. Min. Max.

Municipal tax (%) 21.36 1.15 16.18 23.79
Taxable income (per capita) (1000 SEK) 159 862 22 630 112 050 330 632
Population 31 462 61 173 2 431 864 324
Unemployment ψ 5.95 2.49 1.1 19.5
Left wing (%) 44.64 11.49 7.2 82.3
Grants (per capita) (1000 SEK) 5 803 5 709 -27 513 23 941
Young population (0-19)ψ 24.03 2.3 16.88 31.22
Old population (65+)ψ 19.87 3.78 8.25 31.22

Municipalities: 288 Observations: 3 456
ψ=Proportion of whole population

Table 2: Descriptive statistics metropolitan sample

Variable Mean Std. Dev. Min. Max.

Municipal tax (%) 20.28 1.35 16.18 22.8
Taxable income (per capita) (1000 SEK) 180 939 30 399 119 095 330 632
Population 59 614.13 114 722 5 493 864 324
Unemployment ψ 4.04 1.66 1.1 12.2
Left wing (%) 37.65 9.74 7.2 58
Grants (per capita) (1000 SEK) 865 5 764 -27 513 12 069
Young population (0-19)ψ 26.06 2.69 16.88 31.22
Old population (65+)ψ 15.65 3.07 8.25 25.7

Municipalities: 65 Observations: 780
ψ=Proportion of whole population

Table 3: Descriptive statistics Norrland sample

Variable Mean Std. Dev. Min. Max.

Municipal tax (%) 22.38 0.54 20.7 23.57
Taxable income (per capita) (1000 SEK) 152 750 15 772 115 372 208 824
Population 20 759 23 356 2 431 116 465
Unemployment ψ 7.97 2.78 2.4 19.5
Left wing (%) 51.96 9.47 26.9 72.8
Grants (per capita) (1000 SEK) 9 553 6 032 -4 230 23 941
Young population (0-19)ψ 22.85 1.59 17.1 27.49
Old population (65+)ψ 22.2 3.39 12.25 31.22

Municipalities: 66 Observations: 792
ψ=Proportion of whole population
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4 Results

Before the results are presented, some tests for ensuring that the correct model is used will

be performed. The observed Moran’s I’s, measuring spatial autocorrelation, for respective

estimation set is provided in table 4. The null hypothesis is clearly rejected for all data sets

(p-value of 0.000 for all statistics), meaning that the spatial autoregressive coefficient must

be included in the model and that OLS would yield biased and inconsistent estimates.

Table 4: Moran’s global I tests

Full Metropolitan Norrland

0.8037∗∗∗ 0.7290∗∗∗ 0.4371∗∗∗

(0.011) (0.030) (0.026)

Standard deviation in parenthesis
∗∗∗p 6 0.01

Table 5 shows the chi-square statistics for the Hausman tests performed to distinguish

between the fixed and random effect estimators to use in the panel data estimations. The

null hypothesis that the random effect estimator is consistent is rejected at the 1 or 5%-

level using (3.3) on all samples and estimators, implying that the fixed effects estimator is

the appropriate one to use.

Table 5: Hausman tests for fixed effects

OLS IV
Full Metropolitan Norrland Full Metropolitan Norrland

87,37∗∗∗ 37,21∗∗∗ 27,46∗∗ 84,29∗∗∗ 3437,81∗∗∗ 25,44∗∗

∗∗∗p 6 0.01, ∗∗p 6 0.05

Correlation matrices are provided in appendix B. Table 11 to 13 show no indication

of multicollinearity (a correlation coefficient of 0.8 or higher), implying no problems corre-

sponding to multicolinearity.

The standard errors presented in the result tables below (6 and 7) are robust to both

heteroskedasticity and serial correlation by using the Newey-West HAC estimator. Not

correcting for this would give too low standard errors, and thus wrong inferences and

conclusions. The lag length to be used with the estimator is calculated as T 1/4 = 111/4 =

1, 8212, where T is number of time periods. (Greene, 2012)
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4.1 First-stage regression

Table 6: First stage estimation results

Full MetropolitanNorrland
(I)Neighbor gross salary per capitaγ -0,0062∗∗∗ -0,0125∗∗∗ -0,0000∗∗∗

(0,0063) (0,0036) (0,0012)
(I)Neighbor unemployment share 0,0395∗∗∗ — —

(0,0051) (—) (—)
(I)Neighbor share of elderly — 0,0385∗∗∗ —

(—) (0,0126) (—)
Taxable incomeγ -0,0013 -0,0008 0,0008

(0,0063) (0,0023) (0,0012)
Populationγ -0,0045∗∗∗ -0,0028∗∗ 0,0016

(0,0029) (0,0011) (0,0048)
Unemployment 0,0053∗ 0,0261∗∗ -0,0034

(0,0032) (0,0105) (0,0028)
Left wing 0,0023∗ 0,0067∗∗ -0,0035∗∗∗

(0,0012) (0,0032) (0,0010)
Grantsγ -0,0142∗∗∗ -0,0297∗∗∗ 0,0078∗∗

(0,0036) (0,0078) (0,0033)
Young (0-19) -0,0369∗∗∗ -0,0264 -0,0078

(0,0092) (0,0200) (0,0094)
Elderly (65+) -0,0058 0,0017 0,0073

(0,0076) (0,0131) (0,0090)
F-statistic 90,49 36,04 17,88
Hansen’s J (overid.) 1,144 1,020 —
Kleibergen-Paap rk LM (underid.) 74,281 20,658 15,424
Kleibergen-Paap rk Wald F (weak id.) 59,111 10,737 27,152
Observations 3 168 715 726
Groups 288 65 66
Notes: Standard errors in parentheses corrected with the Newey-West HAC estimator
∗∗∗p 6 0.01, ∗∗p 6 0.05, ∗p 6 0.10
(I) = Instrument variable

Dependent variable: Municipal tax rate

Proper instruments to use for the endogenous variable are often very hard to find as

the possibility of weak instruments is immediate. Often, the question a researcher must

ask him/herself is how weak instruments are acceptable. Some guidance can be found in

earlier studies, and try to use variations of the instruments used by them. For example,

in their study of Canadian provinces Esteller-Moré and Solé-Ollé (2002) use the personal

income per capita, the shares of population over 65 years old and number of unemployed
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persons. Edmark and Ågren (2008) use the average share of neighbors welfare recipients

and unemployment as instruments, and Cassette et al. (2012) use different time lagged

values of the french and german local provincial tax rates.

The instruments, which are found in table 6, used in this study are somewhat in line

with the two first papers in the above paragraph. Table 6 show the results from the

first-stage regression where all variables in table 1 are included as covariates, except the

municipal tax rate which is the dependent variable, including the instruments. However,

it is clear from the first stage regressions that using the same instruments for all samples

is not appropriate.

Starting with the full sample, two valid instruments seem to be the neighbouring av-

erage gross salary and unemployment, as their coefficients are highly significant. Also,

the three tests for overidentification (Hansen’s J6), underidentification (Kleibergen-Paap

rk LM7) and weak identification (Kleibergen-Paap rk Wald8) confirms the use of these two

instruments.

For the metropolitan municipalities, the most suitable instruments are the neighbouring

average gross salary and neighbours share of elderly, yielding highly significant coefficients.

Turning to the Norrland sample, the instrument used is the neighbouring average gross

salary alone. The test confirms the use of these instruments.

The F-statistic in all estimations is large enough to, at the 1%-level, reject the hypoth-

esis that all coefficients are zero.

4.2 OLS and two-stage least squares regression

Turning to the main results given in table 7, the F-statistics for all regressions are significant

indicating that all coefficients are not equal to zero. For completeness, both OLS and 2SLS

estimations are provided, but only the latter results are commented.

The estimated coefficient from the instrumented municipal tax variable, λ, is positive in

all estimations and significant at the 1% level in all samples but Norrland. The coefficients

are all positive suggesting that strategic tax setting behaviour is present. Taking the

full sample as an example, an increase in neighbouring taxes by 1% induces the own

6Test if cov(û, z) = 0 in the endogenous equation. H0: Instrument z is uncorrelated with û (the residuals)
implying that the instruments are valid

7Test if the instruments is relevant (zis correlated with Wτ). H0: The equation is underidentified
8Test if the excluded instruments are weakly correlated with the endogenous regression. H0: Weak

instruments
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Table 7: Estimation results

OLS (Wτ exogenous) IV
Full MetropolitanNorrland Full MetropolitanNorrland

Municipal tax (λ) 0,4642∗∗∗ 0,4765∗∗∗ 0,0612 0,9859∗∗∗ 0,9558∗∗ 0,5666
(0,0431) (0,0862) (0,1190) (0,1867) (0,3401) (0,3818)

Taxable incomeγ (β1) -0,0007 -0,0030 -0,0079∗∗∗ -0,0011 0,0080∗ -0,0074∗∗∗

(0,0019) (0,0035) (0,0027) (0,0021) (0,0046) (0,0028)
Populationγ (β2) -0,0047∗∗∗ -0,0045 0,0079 -0,0024 -0,0039∗ -0,0096

(0,0016) (0,0084) (0,0076) (0,0019) (0,0019) (0,0074)
Unemployment (β3) 0,0194∗∗∗ 0,0402∗∗ -0,0113∗ 0,0106∗ 0,0150 -0,0072

(0,0053) (0,0177) (0,0067) (0,0060) (0,0224) (0,0075)
Left wing (β4) 0,0041∗∗∗ 0,0046 0,0004 0,0029∗ -0,0001 0,0020

(0,0015) (0,0047) (0,0018) (0,0017) (0,0056) (0,0022)
Grantsγ (β5) -0,0133∗∗ -0,0378∗∗∗ 0,0024 -0,0152 -0,0089 -0,0005

(0,0058) (0,0113) (0,0078) (0,0059) (0,0186) (0,0081)
Young (0-19) (β6) -0,0357∗∗ -0,0016 -0,0396∗∗ -0,0152 0,0081 -0,0393∗

(0,0157) (0,0000) (0,0216) (0,0182) (0,0437) (0,0214)
Elderly (65+) (β7) 0,0225∗∗ 0,0142 0,0138 0,0240∗∗ -0,0112 0,0078

(0,0115) (0,0205) (0,0177) (0,0121) (0,0276) (0,0180)
F-statistic 40,30 13,67 5,31 35,90 11,14 5,06
R2 0,3841 0,4088 0,2291 0,3218 0,2896 0,1893
Observations 3 168 715 726 3 168 715 726
Groups 288 65 66 288 65 66
Notes: Standard errors in parentheses corrected with the Newey-West HAC estimator
∗∗∗p 6 0.01, ∗∗p 6 0.05, ∗p 6 0.10
γ indicates that the coefficient and standard errors are multiplied with 1000

Dependent variable: Municipal tax rate

municipality to raises its tax by 0, 9551%. A test of whether the parameter estimates differ

between samples is performed later in the paper. Comparing with the OLS estimates, also

provided in table 7, the parameter estimates for the spatial coefficient is much lower in

all samples, which was also the case in Edmark and Ågren (2008). Again, note that no

statistical inference can be made on the Norrland coefficient.

One must notice that the two smaller samples consist of relatively few observations and

larger standard errors. This implies that the confidence interval for the parameter is quite

large and the values could be misleading. Also, all coefficients are between −1 and 1,which

makes sense. A value above 1 indicates that there will not be a stable solution, but rather

that the system explodes.

Turning to the control variables, the taxable income has a negative effect on the tax
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rate in all samples, meaning that higher incomes reduces the tax level. The coefficient for

the full sample is not significant at the 10%-level, while the other samples are.

As mentioned in section 3.3, Esteller-Moré and Solé-Ollé (2001) suggested that the

population coefficient should have different signs depending on the population size of the

region. The coefficient is negative and insignificant for two samples, but significant and

positive in the metropolitan sample. In addition, the parameter for Norrland is not sig-

nificant, implying that the reasoning by Esteller-Moré and Solé-Ollé (2001) does not carry

over here.

The estimated effect of unemployment is positive and significant at the 10% level for

the full sample, indicating that a higher share of unemployed people in a municipality

leads to higher taxes. For the third sample, the coefficient is negative, which is somewhat

puzzling when considering the theory. However, one must remember that the coefficient is

not significant which means that it is not statistically different from zero.

The share of left wing parties in the municipality received a positive parameter estimate

in the full and Norrland estimations, but only the one for the full sample is significant

implying that a higher share of left wing parties governing the municipalities increases

taxes.

The grant coefficient is significant in neither sample and have negative signs. The

parameter estimate controlling for the share of young people is significant in the Norrland

sample and has a negative sign. Turning to the elderly variable, the parameter estimate is

positive and significant for the full sample implying that a larger share of elderly people in

a municipality give higher taxes.

One of the purposes of this paper is to investigate if there are regional differences

in tax competition. The main concern is to compare the spatial coefficient (λ) between

samples to see if there is any significant difference in estimates. The test is made with the

z-transformed test statistic

z =
λA − λB√

SE2
λA

+ SE2
λB

where λA and λB indicates the spatial coefficient for the regression performed on sample

A and B respectively, and SE2
λ the squared standard errors for the respective sample.

The statistic standardizes the coefficients and generates a z-value that compares against

a critical z-value at the 10%-level. If z > 1, 2816the coefficients are significantly different.
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The estimated z-statistics are provided in table 8.

Table 8: Z-statistics

Full Metropolitan Norrland

Full —
Metropolitan 0,0776 —
Norrland 0,9867 0,7612 —

None of the z-statistics are significant at the 10% level, which mean that the null

hypothesis of equal interaction effects cannot be rejected. More specifically, the strategic

tax setting behaviour, where tax competition is included, does not differ between regions.

As was stated in section 2.2, the Resource flow model and the empricial approach does

not reveal the type of strategic interaction. To confirm tax competition specifically further

testing is needed, but the type of tests is not at all clear.

One way to test this is to use some kind of structural break that has occured during

the time period of the data. Edmark and Ågren (2008) utilize the change made in the

Swedish equatlization grant system in 1996 and add an interaction variable to control for

this event. The hypothesis is that better equalization grants should lead to a more efficient

outcome in terms of tax setting, as mentioned in section 2. The results indicate weak

evidence that strategic interactions is lower after the reform, meaning a lower degree of

tax competition and that this kind of competition is present. The authors also test for

yardstick competition, but find no evidence for this. A similar test is performed in Esteller-

Moré and Solé-Ollé (2002) where the conclusion was that provinces recieveing equalization

grants was less engaged in tax competition.

In this paper, no additional testing will be done. The main reason for this is that it is

hard to find any suitable structural breaks during the time span, but also that such tests,

like the ones in Edmark and Ågren (2008) or Esteller-Moré and Solé-Ollé (2002), need not

measure only tax competition and that the test therefore does not add much information.
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5 Conclusion

The purpose of this paper is to study tax competition in Sweden, and in particular if

there is any regional differences. The theoretical framework builds upon the work by

Brückner (2003) and the so called Resource flow model, which is able to capture strategic

interactions in taxes. A spatial lag model is used, which captures neighbouring municipal

tax interactions through the spatial coefficient λ, and implemented through instrumental

variable estimation.

The analysis is performed on three different samples, or groups. The first includes 288

of the 290 Swedish municipalities, excluding Gotland and Knivsta, the second metropoli-

tan municipalities to capture the effect in highly populated areas, and the third consists of

municipalities in Norrland in order to see the effect on smaller and out-migrating munici-

palities. A list of which municipalities included in the two latter samples is available in the

appendix. The variable choices is in line with previous studies, yet with some redefinitions.

All estimated λ’s are positive and significant at at least the 5% level, but the Norrland

parameter, suggesting that strategic tax setting, where tax competition could be included,

is indeed present in Swedish municipalities. A z-test is therefore performed in order to see

whether any of the λ’s are different from each other. However, the test indicates that none

of the coefficients differs at the 10% confidence level. Thus, there is no empirical evidence

in this paper for regional differences in tax competition.

A recent Swedish study by Edmark and Ågren (2008) uses the same IV-approach as this

paper, the one by Kelejian and Prucha (1998). They obtain lower estimates for the spatial

coefficient (0,745 versus 0,9859 in this paper) and showed that there indeed exist strategic

tax setting behaviour as the coefficient is positive. The time period used in their study

was 1993-2006. However, they do not consider any regional differences. Further, as stated

in the introduction there are very few earlier studies on tax competition in the personal

income tax. However, comparing these results with international studies Esteller-Moré and

Solé-Ollé (2002) found a low degree of competition (λabout 0,2) in Canada and positive

λ’s in both Feld and Kirchgässner (2001) and Feld and Reulier (2009).

When using subsamples of Swedish municipalities, the number of observations tends

to be relatively small. This could increase the standard errors and, in turn, contribute

to the insignificant results of the z-statistics in table 8. This fact also makes it harder to

instrument for the neighbouring tax interaction, something that is evident especially in the

case of Norrland where table 6 shows that those instruments are weaker than for the full
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sample which could be an explanation to the, unfortunate, insignificant estimations of the

interaction parameter. Still, one must remember that the test confirms the validity of the

instruments.

Future studies should try to implement spatial weight matrices is based on other crite-

rions than only contingency, for example migration or distance criterions. Especially the

migration pattern could be interesting in a tax competing context as larger cities, such as

Stockholm or Göteborg, should affect the tax setting behaviour of more distant municipal-

ities than just the neighbours. At the same time, such studies must take into account the

possibly endogenous weight matrix.
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A Samples

Table 9 and 10 list all municipalities included in the metropolitan and Norrland sample.

As the tables show, a couple of more municipalities than actually are situated around the

most urban areas are included, for example Gnesta which is not included in the definition

of Storstockholm. The reason for this best explained in an example.

Consider the municipality of Norrtälje, which is indeed a part of Storstockholm. If only

the municipalities of Storstockholm are included, the tax interaction of this municipality

would be dependent only on the municipalities of Vallentuna and Öster̊aker. However, it

should be reasonable to believe that the tax in Norrtälje also depend on the surrounding

municipalities not in the Storstockholm area, Uppsala and Österhammar. Excluding these

two municipalities would neglect the full interaction effect in taxes, which is the reason for

including surrounding municipalities

Table 9: Municipalities included in the metropolitan sample

Stockholm Göteborg Malmö
Botkyrka Stockholm Ale Burlöv
Danderyd Strängnäs* Alingsäs Eslöv*

Ekerö Sundbyberg Bollebygd* Kävlinge*
Gnesta* Södertälje Essunga* Lomma
Haninge Trosa* Göteborg Lund

Huddinge Tyresö Härryda Malmö
H̊abo* Täby Kungälv Sjöbo*
Järfälla Upplands-Väsby Lerum Skurup*
Lidingö Upplands-Bro Lilla Edet Staffanstorp
Nacka Uppsala Lysekil* Svedala

Norrtälje Vallentuna Mark* Trelleborg
Nykvarn Vaxholm Mölndal Vellinge

Nynäshamn Värmdö Orust

Salem Öster̊aker Partille

Sigtuna Östhammar* Stenungsund
Solna Tjörn

Trollhättan*
Uddevalla*
V̊arg̊arda*

Vänersborg*

Öckerö
* Surrounding municipality
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Table 10: Municipalities included in the Norrland sample

Arjeplog Kramfors Sorsele
Arvidsjaur Krokom Storuman

Avesta* Ljusdal Strömsund
Berg Lule̊a Sundsvall

Bjurholm Lycksele Säter*
Boden Mal̊a Söderhamn
Bollnäs Mora* Tierp*
Bräcke Nordanstig Timr̊a
Dorotea Nordmaling Ume̊a
Falun* Norsjö Vilhelmina

Gällivare Ockelbo Vindeln
Gävle Orsa* Vännäs

Haparanda Ovan̊aker Ånge
Heby* Pajala Åre

Hedemora* Pite̊a Åsele

Hofors Ragunda Älvdalen*

Hudiksvall Robertsfors Älvkarleby*

Härjedalen Rättvik* Älvsbyn

Härnösand Sala* Örnsköldsvik

Jokkmokk Sandviken Östersund

Kalix Skellefte̊a Överkalix

Kiruna Sollefte̊a Övertorne̊a
* Surrounding municipality
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B Correlation matrices

Table 11: Correlation matrix for full sample

Variables Tax Income Pop. Unemp. Grants Left wing Young Old

Tax 1,000
Income -0,448 1,000
Pop. -0,265 0,247 1,000

Unemp. 0,473 -0,364 -0,064 1,000
Left wing 0,467 -0,327 -0,068 0,474 1,000
Grant 0,576 -0,468 -0,237 0,430 0,187 1,000

Young -0,420 0,197 -0,075 -0,489 -0,423 -0,346 1,000
Old 0,554 -0,350 -0,306 0,492 0,660 0,255 -0,753 1,000

Table 12: Correlation matrix for metropolitan sample

Variables Tax Income Pop. Unemp. Grants Left wing Young Old

Tax 1,000
Income -0,559 1,000
Pop. -0,156 0,084 1,000

Unemp. 0,415 0,470 0,162 1,000
Left wing 0,462 0,675 0,069 0,447 1,000
Grant 0,548 -0,573 -0,019 0,545 0,362 1,000

Young -0,165 0,157 0,698 0,156 0,065 -0,023 1,000
Old 0,330 -0,037 -0,088 0,322 -0,096 0,310 -0,116 1,000

Table 13: Correlation matrix for Norrland sample

Variables Tax Income Pop. Unemp. Grants Left wing Young Old

Tax 1,000
Income -0,047 1.000
Pop. -0,271 0,438 1,000

Unemp. -0,098 -0,212 -0,119 1,000
Left wing -0,015 0,067 0,008 0,324 1,000
Grants 0,411 -0,345 -0,641 0,186 -0,118 1,000

Young -0,075 0,304 0,093 -0,323 -0,185 -0,297 1,000
Old 0,293 -0,248 -0,627 0,310 0,064 0,751 -0,633 1,000
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