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Abstract 

 

 

The primary task of this paper is to test the interactive relations between tax rates at 

municipality level. We include 96 municipalities between the years 2006 to 2013.   The 

relations are estimated by panel data instrumental variable estimation method with fixed effect 

for overcoming the possible specific error of simultaneity. In addition, we choose a set of 

control variables to strength our analysis. The main findings of this study suggest, one percent 

tax cut in the neighboring municipality leads to a 0,62 percent decrease in the tax in the home 

municipality ceteris paribus. This result is in line with theory and is similar to findings in 

previous studies such as Edmark and Åhgren (2008). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Key words: Panel data, Instrument variable Regression, Empirical analysis, Tax competition, 

Municipality interactions, Fixed-effects. 
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1. Introduction 

 

 

Public finance is a branch of economics that focuses on the government’s role in economics. 

Most of the study in the past has been based on theoretical models1, however recently empirical 

models are used increasingly. Tax competition among jurisdictions in a certain country is quit 

new in public finance.  In this paper, we will study the central part of Sweden hence fore called 

Svealand2 that consist of 96 municipalities3. The chosen area is referred in Sweden as Svealand 

which covers an area of 80 846𝑘𝑚2. At the end of 2013 the area was home to 3 879 425 

inhabitants corresponding to approximately 40 percent of Sweden’s entire population 4 . 

Although Svealand isn’t an administrative region of Sweden the usage of it as study object can 

be motivated due to factors given above.  Municipalities have constitutional right to autonomy, 

which means that they are able to freely and independently set any given rate for taxation. 

 

There are three levels of government in Sweden. The parliament level is the highest, then the 

country council level and the last is the municipality level. The study of the municipality 

government level has been increasing in the past years. A municipality in general covers 

approximately 70 percent of its revenue due to the income tax paid by its inhabitants 5 .  

According to tax theories such as Tierbout (1956), municipalities compete for a mobile tax 

base. Such tax base is being maintained whenever individuals are able to move freely and 

independently between municipalities6. 

  

The major interest in this paper is to answer, whether such competition exists among the 

municipalities in Svealand. Moreover it is interesting to compare our findings from Svealand 

with those in other municipalities in Sweden as well as in other countries. In case we success 

after regression with control variable find a statistically significant relation we may state that 

there exist interaction at the municipality government level.  

 

                                                 
1Theoretical models will be discussed closer in the theory part. 
2 Svealand is the central region of Sweden. 
3 The name list of the 96 municipalities can be found in the appendix. 
4 http://www.scb.se/sv_/Hitta-statistik/Statistik-efter-amne/Befolkning/Befolkningens-sammansattning/Befolk-

ningsstatistik/25788/25795/Helarsstatistik---Forsamling-landskap-och-stad/373922/ 
5 in the article; Landstingens ekonomi och kommunernas ekonomiska läge, 2003, the figure is for year 2002. 
6Tierbout (1956) will be discussed further in section of tax theory. 

http://www.scb.se/sv_/Hitta-statistik/Statistik-efter-amne/Befolkning/Befolkningens-sammansattning/Befolkningsstatistik/25788/2
http://www.scb.se/sv_/Hitta-statistik/Statistik-efter-amne/Befolkning/Befolkningens-sammansattning/Befolkningsstatistik/25788/2
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In Svealand, the council sets the tax rate according to the economic forecast for the following 

year. Every municipality has to hand in its next year’s tax rate at November during the ongoing 

year. Although the municipality hands in the tax rate, usually along the autumn, they rather 

wait until the deadline. This may be because of not wanting to reveal information to other 

municipalities or because they want to wait for a better forecast for the coming year. In line 

with theory, it can be assumed that the municipalities are being strategic already, when they 

decide their own tax rate and reveal it. 

 

We argue that this study can be justified on the basis that it provides additional understanding 

on tax competition between municipalities. We do not intend to say something in general about 

how municipalities interact; we hope that our results can be used in addition to other studies 

and to paint a clearer picture of the issue. Furthermore, it is important for policy makers at the 

national level to gain a better view of how municipalities respond to their neighboring 

municipalities’ changes. A better grasp of this process can be the basis for a better design for 

tax policy. 

 

The aim of this paper is to test whether there exist any tax competition in our chosen study area. 

The following hypotheses are going to be answered in this paper. 

 

 Do municipalities in Svealand engage strategies interaction with respect to taxation?  

 

 Do the findings in this study yield similar results than in the other studies presented in 

this paper? 
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2. Background 

 

 

In this particular section we are going to take a closer look at the municipality interactions in 

Sweden, particularly in Svealand.  The study of tax rate competition done by Edmark and 

Åhgren (2008) probably is the most known. The paper focuses on finding if significant inter-

actions exist between levels of taxation among Swedish municipalities. Additionally, Dahlberg 

and Edmark (2008)7 studied if there exist underlying interactions among municipalities with 

respect to welfare services. Both studies found positive and significant effects of interaction. 

 

Further one a study done by Kangasharju, Moisio, Reulier and Rocaboy, (2006) found a posi-

tive and significant result corresponding to (0,303). We may mention that they used lagged 

values of the explanatory variable. A smaller effect can arise due to fact of the used model or 

that the institutional settings aren’t that independent as in Sweden.  Moreover a provincial study 

done by Estelle-more and Sole-Olle (2002) found a positive result of tax interaction. The pur-

pose of that study was to find tax interaction among Canada’s jurisdiction. The results 

strengthen the theory of tax competition8. A one percent increase in the tax would lead to an 

increase of the tax of one municipality by 0, 3 percent. 

 

The present study differs from the previous studies in the size of population studied as well as 

the considered time period. The major difference occurs as well because we are considering 

the country council tax to be a part of municipality tax. Besides that we are going to leave out 

the estimation of the grants paid by government to municipalities9. This is being reasoned due 

to fact that our population is somewhat more homogenous. The capital of Sweden, Stockholm, 

will be included along with Uppsala and Orebro to mention some of the greatest cities in terms 

of population. On the contrary smaller municipalities such as Arboga and Kil will be included 

as well. The variation will hopefully give us a wider understanding since the estimation will be 

carried out for the average of the municipalities. 

 

                                                 
7 Dahlberg, Matz and Karin Edmark. 2008. Is there a "Race-to-the-Bottom" in the Setting of Welfare Benefit 

Levels? Evidence from a Policy Intervention',Journal of Public Economics, Vol. 92, pages 1193-1209. 
8 Tax competition will be discussed at the theory part. 
9 Grants are explained in the appendix. 
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It is important to bear in mind that the economic conditions and area in our study differ from 

those in the previously mentioned studies, since the financial crisis (2008) resulting a great 

number of municipalities are suffering, because of layoffs. Thereafter the motivation to use up-

to-date study years to estimate the relation.  Vanishing industrialization may greatly affect the 

economy of some smaller municipalities. For instance, the case of Trollhättan, Saab was the 

biggest private firm to quit the manufacturing of cars. That led to a great level of tax losses for 

the municipality. Although Trollhättan isn’t included in our observation, we may obtain Astra 

Zeneca, a pharmaceutical company in Sodertalje to have an effect on the economy of that mu-

nicipality although not in such a scale. 
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3. Theory 

 

 

3.1 The resource flow model 
 

A theoretical model was introduced in the paper by Jan K. Bruckner (2003), where he is trying 

to establish strategic interaction among jurisdictions (municipalities) considering both a 

theoretical framework and empirical challenges. The following model relies mainly for the 

model from Bruckner (2003). According to model, jurisdictions are affected indirectly by the 

neighbors’ action regarding its own taxes and resources. In our case the model for tax would 

yield the following: 

 

 

𝑉(𝜏𝑖, 𝑠𝑖 , 𝑋𝑖) 
 

(3.1) 

 

 𝑉 is denotation for  function for tax level in the municipality (i)  

 𝜏𝑖 is the tax level for municipality (i) (home municipality) 

 𝑋𝑖 is jurisdiction specific characteristics for municipality (i)  

 𝑠𝑖 stands for tax base enjoyed by municipality for instance public spending (i) 

 

The distribution of resources (taxes) corresponds municipality (i) decision for tax rate. Juris-

diction characteristics given by 𝑋𝑖 for municipality (i), which characterizes municipality pref-

erences. Furthermore we assume the tax base to be mobile. An underlying assumption is that 

individuals move where the tax rate is lowest ceteris paribus. 𝑠𝑖 corresponds to the level of tax 

base by each municipality (i). We assume the tax rate chosen by neighboring municipalities to 

be given 𝜏𝑖
𝑛 .Thus, the tax base available for (i) are given by following 

 
 𝑠𝑖 = 𝑆(𝜏𝑖,𝜏𝑖

𝑛, 𝑋𝑖). (3.2) 

 

 𝑆 is a denotation for a function for tax base 

 𝜏𝑖
𝑛 is weighted average neighboring municipalities’ tax rates 

 



9 

 

To derive the reduced form of the resource-flow model, equation (3.2) is substituted into (3.1), 

yielding an objective tax competition model.  In the model, the mobile tax base causes the 

indirect entrance through𝑠𝑖.  

 

 𝑉𝜏(𝜏𝑖, 𝜏𝑖
𝑛; 𝑋𝑖) =  V(𝜏𝑖,S(𝜏𝑖, 𝜏𝑖

𝑛;𝑋𝑖);𝑋𝑖) 

 

         = V(𝜏𝑖,𝑠𝑖,𝑋𝑖) 

 

 

 𝑉𝜏 is a function denoted for optimal tax rate in a municipality (i) 

 

(3.3) 

 

The equation above (3.3) illustrates when adding an assumption of mobile tax base into the 

equation. This is illustrated by the equation (3.2).Next step according to the Resource flow 

model is to maximize function 𝑉𝜏  with respect to 𝜏𝑖for municipality (i). That will eventually 

yield the best reaction function for the municipality (i). Next step is to maximize equation (3.4) 

w.r.t 𝜏𝑖 . We decide to set up first order condition in (3.5). Thereafter we are going to solve the 

derivative problem and come to a conclusion. 

 

 max
𝜏𝑖

𝑉𝜏(𝜏𝑖, 𝜏𝑖
𝑛, 𝑋𝑖, )                                                        (3.4) 

 

𝐹. 𝑂. 𝐶  
𝜕𝑉

𝜕𝑉𝜏 = 
𝜕𝑉

𝜕𝜏𝑖

𝜕𝑡𝑖

𝜕𝜏𝑖
+

𝜕𝑉

𝜕𝑠𝑖
 
𝜕𝑠𝑖 

𝜕𝜏𝑖
+

𝜕𝑉

  𝜕𝑥𝑖 

𝜕𝑥𝑖

𝜕𝜏𝑖
 = 0 (3.5) 

 

=> 
𝜕𝑉

𝜕𝑉𝜏
 = 

𝜕𝑉

𝜕𝜏𝑖
+

𝜕𝑉

𝜕𝑠𝑖
 
𝜕𝑠𝑖 

𝜕𝜏𝑖
 = 0  

 

                                                         => 𝑉𝜏 = 𝑉𝜏𝑖
+ 𝑉𝑠𝑖

𝜕𝑠𝑖

𝜕𝑡𝑖
=0 

 

                                                          =>
𝜕𝑠𝑖 

𝜕𝜏𝑖
 = - 

𝜕𝑉

𝜕𝜏𝑖
 

𝜕𝑉

𝜕𝑠𝑖

   

 

 

After the calculation we may  come to a conclusion that the optimal tax rate for a municipality 

(i) will consist of indirectly by neighboring municipalities’ tax rates  𝜏𝑖 with in addition the 

own municipality characteristics 𝑋𝑖 .  
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Furthermore the reaction function below (3.6) will corresponds to in what magnitude the 

changes in municipality (i) will react to the tax changes of its neighboring municipalities. The 

reaction function is expressed thus, 

 

 𝜏𝑖 = 𝑅(𝜏𝑖
𝑛, 𝑋𝑖)  

 

=>     𝜕𝜏𝑖 = 
𝜕𝑅

𝜕𝜏𝑖
𝑛 𝜕𝜏𝑖

𝑛 +  
𝜕𝑅

𝜕𝑥𝑖
𝜕𝑥𝑖                                     

(3.6) 

 

 R denotes a reaction function which gives jurisdiction (i)’s best response to the choices 

of neighboring jurisdictions tax rate and municipality (i) characteristics. 
 

 

After derivation we will get a reaction function for tax rate𝑉𝜏𝑖
. Tax rate of a municipality can 

be explained by the reaction function above. It states that a tax rate is a function of the neighbors’ 

tax rate with addition to municipality (i)'s characteristics. 

Although, Bruckner states that it isn’t possible in theory to determine how the tax rate in 

municipality (i) reacts to changes by neighboring municipalities’ tax rate 𝜏𝑖
𝑛 .  Since the 

magnitude of 𝜏𝑖 is ambiguous and depends of the municipality characteristics.  

 

Bruckner argues that the sing of  𝑉𝜏 depends on the sign of preferences of the 

municipality characteristics and therefore tend to be ambiguous. Therefore we ought to 

interpret the model with caution.  

Further one it has been suggested in the model that the derivation of the resource flow 

model is similar to the spillover model presented in the same paper with slightly different 

constraints. We can state that the resource flow model gives us a theoretical implication of the 

reaction function for the municipality (i) affected by its neighbors’ actions. Hopefully the 

presented theoretical framework will provide tools to deal with this research question. 

 

It is important to clarify that none of Svealand municipalities live in isolation, rather are 

expected to be highly interacted with one another. Furthermore there aren’t any barriers for 

movement or consumption between one municipalities to another. That means individuals may 

even work in a certain municipality and live or consume in another. As mentioned earlier, the 

purpose of this paper is to answer the question of whether there exists tax competition among 

municipalities. We will take a closer look at few theories. Particularly it is in the great interest 

of this paper to see what theory implies to the constraints of an individual as well as to the 
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municipality tax rate setter (politicians).Therefore a number of qualitative theories will be 

raised in order to address the tax competition.  

 

It is reasonable to assume that individuals are deciding where to live in order to maximize 

their utility (well-being). Charles Tierbout in his article” A pure theory of local expenditures” 

(1956) 

 

It is reasonable to assume that individuals are deciding where to live in order to maximize their 

utility (well-being). Charles Tierbout in his article” A pure theory of local expenditures” (1956) 

introduced a theory where individuals have different levels of utility and different ability to pay 

taxes. Moreover individuals will identify themselves and move into the municipality of his/her 

choice, forming a so called optimum community. It is desirable to assume that individual’s 

willingness to pay for services offered by municipalities varies. Tax base is considered to be 

mobile, meaning that when individuals move the residence, they pay tax to the new 

municipality. It’s essential to point out that an individual’s utility constraint doesn’t only consist 

of tax rate; rather other factors are being included such as reputation, location and so forth. The 

theory bases on a central assumption that individuals are being rational in the economic sense 

meaning that they are utility maximizers. 

 

Furthermore Oates (1999) argues that national public goods should be provided by the govern-

ment and the local services offered for a given jurisdiction should be obtained by the local 

governments. This is the very case in Svealand, where municipalities have had a long tradition 

of autonomy. A lot of services offered such as primary and secondary education (not university 

level), adult education, healthcare, care of children, the elderly, the handicapped, social ser-

vices, culture and leisure, public housing, public transport, water and sanitation, city planning, 

environmental and health protection, fire brigades and business development. 

    

Furthermore Wildasin (1988) showed that when the individuals are free to move among 

municipalities and the tax base is mobile, there is underlying strategic interaction. Such an 

interaction is being capture by the so called Nash equilibrium game theory.  The previous stated 

theory means that action taken by one player will effect on the budget constraint of others 

leading to competition with taxes in order to attract the tax base. 



12 

 

  

3.2 Horizontal tax competition  

 
There are mainly two types of tax competition referred in public finance literature, horizontal 

and vertical. This sections aim is to focus primary on horizontal tax competition, which the 

strategic interaction of tax policy lays in great interest. Especially the tax rates between 

municipalities, since the municipalities must cover their expenditures. Taxation may be used 

as well for promoting local economic development or to increase tax base and therefore 

automatically tax revenues. There exists a progressive taxation, whereby municipality tax 

individuals by their income. It's for them more beneficial to attract people with higher income. 

On the other hand inhabitant with higher income may require better service in health care, 

schooling for instance so that will even out the effect. Furthermore there is assumed to be an 

economics of scale effect. Municipalities are deciding the optimal tax rate levels. As in normal 

economic theory of scale effect it can be interpret over to tax competition. A cost of 

municipalities offered services will decline due to fact that the fixed cost of health care- or 

school such as rent  are constant if adding a new individual and therefore unit cost becomes 

cheaper to produce one unit of service. On the other hand to take as an example adding too 

many students at certain point municipality need to build a new school and the fixed cost 

increase along the average costs. Therefore it is reasonable to assume that the municipalities 

are trying to target an optimum level of inhabitants. Therefore it can be thinkable to assume 

that municipalities have a function carrying u-shape and which at the lowest point equals the 

optimum level achieved. 

 

Since every municipality has obligation to oversee and to offer a certain level of services they 

have to receive taxes from the inhabitants of the area. It is highly realistic to assume that people 

will move from one municipality to another if there lies major differences between tax rates 

ceteris paribus. In Tierbout (1956) there is wide variation among tax rates which will give 

enough incentive to individual’s move. As in our case the municipalities doesn’t differ 

mercantile with respect to tax rate. Therefore we can assume that municipalities take into 

consideration neighboring municipalities’ behavior. Furthermore none of the municipalities 

does want to differentiate from others with a negative meaning of having a too high level of 

taxation. That would cause the council a negative reputation and would effect on the following 

voting result negatively. The assumption as well is that politicians are as agents and therefore 
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wants to maximize their utility in order to increase popularity and becoming re-elected. 

Therefore tax rates are quite similar along the entire line. As in tax competition theory suggest 

by Heyndels and Vuchelen, (1998) policymakers in municipality level tent to mimicking. This 

is assumable for the fact, that none of the politicians does want to differ from others, due to a 

tax rate increase. 

On the other hand individuals are agent which is trying to maximize their utility level. For that 

to happen, it can be assumed that agents are rational and want to pay as little as possible taxes 

for a given level of services causing negative externality. In line with the theory agents are able 

to affect the tax rates indirect by voting with feet or moving the residence.   
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4. Empirical analysis  

 

 

In line with the theoretical framework of the tax competition, we will introduce an empirical 

model in order to be able to estimate the relation. As suggested initially in the theory part by 

Bruckner (2003), tax rate is function of the neighboring municipalities’ weighted tax rates and 

municipalities own characteristics. Therefore the regression is being identified as the following: 

 

 

 
𝜏𝑖𝑡 = 𝛽0 + α ∑ 𝑤𝑖𝑗𝜏𝑗𝑡

𝑗≠𝑖

+ 𝛽2(𝑠ℎ𝑎𝑟𝑒𝑜𝑓𝑒𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛)𝑖𝑡 + 𝛽3(𝑢𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡)𝑖𝑡

+ 𝛽4 (
ℎ𝑜𝑢𝑠𝑒𝑝𝑟𝑖𝑐𝑒

𝑖𝑛𝑐𝑜𝑚𝑒
) 𝑖𝑡 + 𝛽5𝐿𝑁(𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛)𝑖𝑡

+ 𝛽6𝐿𝑁(𝑖𝑛𝑐𝑜𝑚𝑒)𝑖𝑡 + 𝛿𝑇𝑡 + 𝛾𝑀𝑖 + 휀𝑖𝑡 

 

(4.1) 

𝜏𝑖𝑡  = Tax rate at municipality (i) in year (t) 

𝛽0  =   Regression intercept 

𝑤𝑖𝑗 = denotation for weights for each neighboring municipalities 

 𝜏𝑗𝑡 = Tax rate for neighboring municipalities (i) in year (t)  

 α    =   Weighted average for neighboring municipalities’ tax rate  

𝛽𝑘=     Regression slopes for control variables 

𝛿   =    Year dummy variable for every year (t) 

𝛾   =    Municipality fixed effect for every municipality (i) 

휀𝑖𝑡 =   Regression error term 

 

𝛽2..𝛽6 Illustrates the municipality characteristics which in this paper corresponds to control var-

iables. Whereas 휀𝑖𝑡is the regression error term. 

The regression specification also includes a set of yearly dummy variables. The prior is being 

denoted as 𝛿 to control for time-varying characteristics which influence commonly to all mu-

nicipalities in a certain year but varies over time such as inflation. Moreover,𝛾 is municipality-

specific fixed effect used to control for time-invariant municipality-specific factors such as 

cultural differences which on the other hand varies among entities but not over time.  Both of 

the prior mentioned coefficients serve as a dummy variables in the regression. Thus, the usage 
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of parameters are not being normally reported in regression since it would require a lot of 

degrees of freedom. Such an effect is being calculated automatically in modern statistical soft-

ware10. 

 

∑ 𝑤𝑖𝑗𝜏𝑗𝑡
𝑗≠𝑖

 produce the average tax rate1 for municipalities that are defined as neighbors to 

municipality (i).The estimation of neighboring municipalities’ tax rates has been carried out 

manually at the pre-estimation state. It is assumable that the interaction is more intensive 

among the closest municipalities. We have added up the tax rate of the neighboring municipal-

ities’ tax rate and divided by the number of the neighboring municipalities. Additionally, we 

may add that due to loss of degrees of freedom in a matrix form would be harmful for our study. 

The usages of weights are used more in theoretical framework of spatial econometrics11. In line 

with the previous studies, as stated the tax rate has been calculated in pre-estimation state.  

 

A positive coefficient for the neighbors’ tax rates denoted in equation (4.1) as α is consistent 

with the theories of tax competition and therefore an expected outcome. 

 

We ought to define carefully the definition of the neighboring municipality. In our study we 

define municipalities to be neighbors whenever they share a geographical border with the other 

municipalities in Svealand. Ekerö and Lidingö, both located outside of the Stockholm are suf-

fering from our definition of the neighboring municipality. Additionally, Hammarö is an island, 

although it has a common ground boarder with the Karlstad, and naturally therefore should be 

included. It is vital to notice that Both Ekerö and Lidingö have a bridge which connects to 

Stockholm leading people easily visiting neighboring municipality. As a result of that, it is 

highly reasonable to expected that interaction in some extend occurs. Therefore both islands 

have been included into the study. 

  

There are two major threats to from the empirical point of view. Firstly, the simultaneous cau-

sality which is a typical problem in the spatial economics, since so called neighborhood effect 

is assumed to exist. For that we are going to introduce so called instrument variable regression12. 

Secondly the study is suffering from the omitted variable bias. Such a bias will arise whenever 

                                                 
10 Fixed effects will be discussed closer further one in this paper in section 4.2. 
11 Spatial econometrics: Methods and Models (1989).  
12 This will be discussed more detailed in instrument variable regression in section 5. 
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a model is specific wrongly either under- or over fitting the true model. Both issues will be 

addressed more closely further on this paper. 

 

4.1 Data 
 

 

In order to estimate the tax interaction, the following data has been implemented. The dataset 

used in this paper consist of a panel data (longitudinal data) set. 

In other words the data refers to different entities n, studied at different time periods T. In this 

study the data covers n = 96 entities (municipalities) at T = 8 time periods making a total of up 

to 768 observations. Panel data have several advantages over cross sectional- and purely time 

series data. Panel dataset allows us to increase the sample size and study dynamics changes 

over cross sectional data. Data for almost all explanatory variables is available until 2013 which 

naturally served as a cut off point for this study. 

However the selected dataset is missing some values for independent variables, resulting in an 

unbalanced panel dataset. Unbalanced panel dataset is used when missing values appear in 

either a time period or an entity.  Systematic loss of observation occurs when ever a value for 

certain entity is missing for specific time. The previous means that the values are absent for 

some specific values that doesn’t follow a certain pattern. The missing values of a variable 

(income) are caused by missing values for the year 2013, which is said to a systematically loss. 

All of the data for variables are gathered from Swedish Statistics (SCB), expect the variable 

values for unemployment rate which is collected from the Swedish employment service 

homepages. It is reasonable to assume, that the data is being collected from reliable sources. 

 

One of the crucial benefits of using a panel dataset is due to the fact it allows us to control for 

municipality- and time fixed effects. On the other word, it allows the regression estimation 

capture factors that are unobservable such as factors that vary over time, but not among entities 

for instance inflation. At the similar way the municipality fixed effects allows controlling for 

effects that varies among entities but not over time such as cultural aspects. 
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4.2 Main variables 
 

  (𝜏𝑖𝑡 ) tax rate at the certain time (t) in a municipality (i) serves as dependent variable 

in this paper. Municipality tax rates are being defined consisting of both the 

municipality tax rate and country council tax rate. Country council tax is a part of the 

municipality tax and is paid to country council by every municipality. The country 

council tax rate differs among counties. 

Furthermore, it can be assumed that when individuals are deciding for moving an entire 

tax rate is being taking into account. Thirdly, according to our definition about 

neighbours, some municipalities share the border but do have different level of country 

council tax rate. This would lead to a bias in our study since the taxation would differ 

due to regional factors. This would be because of the country council tax differs in fact 

of which region the municipality is located. We choose to therefore include both the 

country council- and municipality tax rates in this variable.   

 

 𝜏𝑖𝑡
𝑛 denotes Variable of interest is being defined the following; neighbouring 

municipalities’ tax rates added together and divided by the number of the neighbours 

(n) for each year (t).  This would give us the average neighbouring municipalities’ tax 

rate. Prediction for this parameter value is to have a positive and significant sign. Such 

result would be consistent with the theory. 

 

4.3 Control variables 

 

It can be assumed that more than only a single variable will effect on tax rate in own 

municipality. We have therefore decided to implement a set of control variables. In line with 

the thesis, we have carefully tried to identify the relevant control variable settings, in order to 

be able to strength our model. Additionally it serves for avoidance of omitted variable bias. 

 

 Unemployment rate in for a given municipality at the given year. We consider as 

unemployed those seeking an employment and those on activity support. We have 

decided to exclude students for instance from this number. It is highly reasonable to 

assume that the higher the level of unemployment the higher the level of economic 

burden for a municipality, due to increase level of welfare payments. Unemployment is 
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being reported in percent (%).  The variable can be expected to have a positive relation 

meaning that the higher the level of unemployment rate in percent the higher the level 

of tax rate of that specific municipality. 

 

 

 The decision to include the level of the average income for those with a value in a 

certain municipality seems naturally. We can obtain a high variation among the 

municipalities. Income is reported in thousand crowns. As income, we have chosen to 

include all taxable income. Such as income on work and sick pension. The realistic 

assumption would be that the higher the income in a municipality the lower is the level 

of the tax rate in that particular municipality. This would yield a result of a negative 

relation. 

 

 Number of inhabitant has been included as a thinkable control variable. Population is 

being reported such as number of inhabitant at the certain year in certain municipality. 

This relation can be assumed to turn out negative, whenever the population growth that 

will correspond as a lower level of tax rate in a municipality. The underlying 

explanation would be the economics of scale effect. The prior implies, in this case that 

as the population increase, the unit price for producing the services decline. Therefore 

the lower tax rate is necessary. 

 

 House prices for single family house divided by the income. The ratio has been reported 

as average purchase price for houses sold on that particular municipality certain year 

divided by the income at that corresponding time. It’s reasonable to assume that the 

higher house prices indicate that people with higher income move in. Consequently, we 

can expect a negative effect on tax rate. It may be more appropriate to have the price 

for condominium (bostadsrätt) instead, but unfortunately the data wasn’t available for 

the municipality level. We hope to get the relative housing price with respect the income 

giving us a better approximation of the individual characteristics. The house prices 

alone can assumed to remain lower for municipalities suffering from urbanization.  We 

may expect a negative relation since a higher housing price would a higher income 

people and therefore the negative relation would occur. 
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 𝜏𝑖(𝑡−1)
𝑛  corresponds to lag value of the  average the neighboring municipalities’ tax rate. 

We decide to include the variable since it is reasonable to assume that the previous’ 

year’s tax rate in neighboring municipalities may have an impact on the present tax rate. 

It is highly interesting to obtain whether the variable yields similar estimation result 

than from IV regression with instrument variable. Further motivation of including lag 

values may allow us to overcome the simultaneous causality problem13. It is reasonable 

to assume that the parameter would appear with a positive sign. A raise in the past 

values of a tax rate of the neighbors would lead to an increase in current value of 

municipality (i). 

 

 Share of educated is being reported as number of educated (for those who have two or 

more years of higher education) divided the population at the certain year. This may 

give us an important input of the population in a municipality. It may be assumable that 

whereas education increase that will have a negative effect on tax rate. This occurs due 

to the fact educated people are probably more rational when choosing where to settle 

down.   

 

4.4 Descriptive statistics 

 

In this particular section we are going to report descriptive statistics. The statistics are going to 

be represented in the table.1 in below.  The aim behind of presenting table.1 is to give reader a 

wider view of the dataset.  

 

We may obtain from the dataset that there exist a variation among different years and munici-

palities in our dependent variable (tax rate for municipality (i)). The presence of variation is 

necessary in order to be able to run the regression. The lowest value of the tax rate for a given 

year in our data is equivalent to 29.22 percent, on the other hand the highest tax rate correspond 

to value of 34.09 percent. Therefore we may state that there exists enough variation among tax 

rate equal up to 4, 87 percent. 

Note that the variable value Ln(income) has only 672 observations. It depends on the fact that 

the data set is missing observations for Ln(income) for the year 2013. Thereafter variable 

                                                 
13 Simultaneous causality will be dicscussed further one. 
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(houseprice/income) fails to come up to 768 observations too.  

Lag values for neighboring municipalities’ tax rate, on the other hand is the result of the fact 

that we need to drop observations for the year 2006 in order to lag the parameter.  

The variables for the neighboring municipalities’ Ln(population) and unemployment serves as 

instrument variables in this paper.    

 

 

Table.1 Descriptive statistics. 

Variable name 
Number of 

observations 
Mean 

Std. 

Deviation. 
Min Max 

Tax rate in 

municipality (i) 
768 32,28423 .9712964 29.22 34.09 

Tax rate neigbors' 768 32.18723 .9144458 29.43 33.98 

Unemployment 768 5.339811 2.179237 .9464521 12.19947 

(House 

price/income) 
672 6.664426 4.10512 1.61244 22.05893 

Ln(population) 768 9.945355 .9500181 8.200288 13.70759 

Ln(income) 672 5.495149 .1557261 5.194067 6.205971 

Tax rate 

neighbors’(t-1) 
672 8777523 8777523 29.58 33.95 

Ln(neigboring 

municipalities’ 

population 

768 10.45924 .8878061 9.153047 13.70759 

Neigboring 

municipalities’ 

unemployment 

768 5.42704 1.843347 1.298967 11.24504 
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Table 2, Regression model Y-variable tax rate for municipality (i). Estimations for Tax rate    neighbors’, Share 

of educated, unemployment, (House price/Income), Ln(population) and Tax rate neighbors’(t-1) Statistical 

significance denoted * 10%, ** 5%, *** 1%. Extra bold type highlights the main parameters values. 

 (1.a) (1.b) (2.a) (2.b) (3.a) (3.b) 

VARIABLES 

 

Pooled 

OLS 

Pooled 

OLS 

F.E F.E F.E(lag) F.E(lag 

       

Tax rate neighbors’ 0.827*** 0.574*** 0.924*** 0.802***   

 (0.0241) (0.0388) (0.0619) (0.0909)   

Share of educated  -3.883***  3.406  13.19*** 

  (0.767)  (3.733)  (4.338) 

Unemploymen  0.0243**  0.00566  0.0183 

  (0.0109)  (0.00770)  (0.0116) 

(House price/income)  0.0163  -0.0342  -0.0326 

  (0.0124)  (0.0215)  (0.0280) 

Ln(population)  -0.182***  -1.706*  -3.155*** 

  (0.0328)  (0.871)  (0.934) 

Ln(income)  -0.0189  0.0290  -0.957 

  (0.255)  (0.436)  (0.579) 

Tax rate neighbors’(t-1)     0.768*** 0.489*** 

     (0.0742) (0.0845) 

Constant 5.655*** 16.18*** 2.552 22.85* 7.600*** 50.86*** 

 (0.775) (2.162) (1.993) (11.80) (2.384) (12.20) 

Municipality fixed effect 

Time fixed effects 

NO 

NO 

NO 

NO 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

Observations 768 671 768 671 672 576 

R-squared 0.607 0.687 0.674 0.634 0.346 0.365 

Number of clusters    96 96 96 96 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

Models: 
 

(1.a): pooled ordinary least square estimation using neighboring municipalities’ tax rate as 

variable of interest. 

 

(1.b): Pooled Ordinary least square estimation using neighboring municipalities’ tax rate as 

variable of interest with a set of municipality characteristics (control variables). 

(2.a): Fixed effect model estimation using neighboring municipalities’ tax rate as variable of 

interest without municipality characteristics.  

(2.b): Fixed effect model estimation using neighboring municipalities’ tax rate as variable of 

interest with a set of control variables. 
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(3.a): Fixed effect model estimation using lagged value of neighboring municipalities’ tax rate 

as variable of interest without control variables.  

(3.b): Fixed effect model estimation using lagged value of neighboring municipalities’ tax rate 

as variable of interest and a set of control variables. 

 

We can obtain the results from the table2 that the regression parameter for neighboring 

municipalities’ tax rates turns out both positive and significant in all estimation. Pooled OLS 

estimation yields different results from fixed effect estimation. The difference probably 

depends on adjutancy for the clustering form of the data as well the fixed effects. Further a 

thinkable explication to difference in coefficient values in columns (1.b) and (2.b) may be since 

we expect the state fixed effects to capture the grants paid to the municipalities. We can point 

out from the get go that we ought to use the value of the column (2) as a benchmark. When it 

comes to column (3) yielding the result of lagged value of neighboring municipalities’ tax rate, 

the effect drops quite some. The prior suggests that we should rely on simultaneous equation14. 

We may keep in mind that the estimation regressed in (2.b) corresponds to correlation rather 

than causality. 

In addition we have decided to regress neighboring municipalities’ tax rate on home 

municipality’s tax rate. The regression can be found for each estimation method in table2 at 

columns denotation with (a). As stated in the theory part, particularly in the resource flow 

model in chapter 3 the municipality characteristics belong in to the model since the estimation 

react quit some when adding the control variables. Municipality characteristics seem to have a 

negative influence on taxation through neighboring municipalities’ taxation. 

 

4.5 Hausman-test for random- vs. fixed effect model 
 

The Hausman specification test compares the fixed versus random effects under the null hy-

pothesis, the individual effects are uncorrelated with the other repressor’s in the model (Haus-

man 1978). If correlated, we choose to reject null hypothesis since a random effect model pro-

duces biased estimators and violates one of the Gauss-Markov assumptions. A fixed effect 

model is preferred in stage of. Essential, the result of the test is that the covariance of an effi-

cient estimator with its difference from an inefficient estimator is zero. 

 

                                                 
14 Simultaneous equation will be discussed further in section 5.1. 
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 The difference between the estimated covariance matrix of the parameter estimates in the fixed 

effect model and that of the random effects model (efficient). It is notable that an intercept and 

dummy variables shouldn’t be excluded in computation. 

  

Table3. The results of the Hausman test for panel data 

 

 

 

 

As we can obtain from the results above in table 2, a p-value less than 0.05 suggests that we 

ought to reject the null hypothesis that the two estimation models lead to the same results. We 

should rely on the estimation carried with the fixed effect model. In the line with the Hausman 

test for panel data, acceptance of null hypothesis, that a random effect model is preferred due 

to higher efficiency. Whereas a rejection of null hypothesis suggests, that the fixed effect model 

is consistent and preferred. Additionally, the variables used in the test have been listed in the 

appendix. 
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5. Instrument variable regression   

 

 

The goal in this section is to estimate the causal effect the tax rates in neighboring 

municipalities has on municipality (i)’s tax rate. For that, we need to clear with some statistical 

assumptions 15 . After the empirical modeling, the purpose is to come up with a reliable 

estimation. Moreover, the aim is to estimate the variable of interest, and thereafter decide 

whether the estimation is unbiased, consistent and the standard errors of estimation are valid. 

 

Secondly, it is highly interesting to obtain whether the estimate carried out in this paper are in 

line with the theory of the tax competition. The estimate of control variables are also going to 

be talked briefly as a compliment. We have decided to use Stock and Watson criteria for 

estimation of the studies internal and external validity16.The primary task is to fulfill the 

assumptions for internal validity, and subsequently to argue for external validity. 

 

 For internal validity to hold, we need to fix for some concerns we are facing with researches 

question. It can be stated that the study is suffering from simultaneous causality which will be 

handled closer further one in this chapter. 

The more common threat to internal validity arises due to omitted variable bias. In order to fix 

for this specific assumption, we are going to include a set carefully chosen control variable. 

There aren’t any statistical tests to see whether such biasness lies in the study. It is interesting 

to obtain variation in the variable of interest when adding control variables. We may mention 

that there exists a downside of adding variables due to fact that if it doesn’t belong into real 

model, it will reduce the precision of the estimators of the other regression coefficient. 

Including the fixed effect into regression serves as a vital tool to counter to omitted variable 

bias. 

 

On the other hand, External validity corresponds to generalization of the study result can be 

carried over to other population. It is highly interesting to compare the findings with the other 

studies. This will serve as a secondary task of this paper. We argue that such a discussion will 

                                                 
15 Assumptions will be discussed later on in thesis. 
16 James H. Stock, Mark M. Watson. Introduction to econometrics, third edition. Harlow, England: Pearson Edu-

cation Limited, 2012. 
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enrich this paper. .The underlying assumption for external validity is that the internal validity 

must holds. The former, meaning the parameters estimated are both unbiased and consistent. 

 

5.1 Simultaneous causality 
 

The problem of tax rate of municipality (i) causing the tax rate in neighboring municipalities, 

and not entirely the other way around is a seriously threat for this research. The prior would 

mean that the level of tax rate in own municipality can effect on tax rate of the neighboring 

municipalities. This can be primarily overcome by two different approaches. 

Firstly, it is possible to use the lagged value of the variable of interest (neighboring 

municipalities’ tax rate) and therefore overcome simultaneity. More common way to solve the 

simultaneous causality equation17 is to rely on the usage of instrument variables. Latter will be 

used primary in this study. In line with this, paper both estimation methods will be reporter and 

looked closer. 

 

5.2 Instrument variable methodology 

 
Instrument variable where introduced first as a solution to simultaneous causation problem in 

econometrics by Phillip G. Wright 1928 book18, “The tariff on animal and vegetables”. Phillip 

Wright was concern with an important problem of economic problem of his days how to set 

tariff on animal and vegetables oil. At that time tariffs were a huge source of income to the 

United State government. Key understanding of the economic effect of tariff was having 

quantities estimate of the supply demand and supply curves of the goods.  One of the early 

foundings were that the quantity on price will not, in general estimate a demand curve, but 

instead estimate combination of the supply and demand. On the other word that would mean 

that price of butter moves along with the price of quantity 

 

𝑄𝑖(𝐵𝑢𝑡𝑡𝑒𝑟𝑖) = 𝛽0 + 𝛽1𝑝𝑖(𝑏𝑢𝑡𝑡𝑒𝑟𝑖) + 휀𝑖 

 

(5.1) 

                                                 
17 Simultaneous causal equation will be discussed further one in chapter 5. 
18 Example is being taken from Stock, J.H. and Watson, M. M. 2012. Introductions to econometrics, third 

edition. Harlow, England: Pearson Education Limited. 
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Where 𝑄𝑖(𝐵𝑢𝑡𝑡𝑒𝑟𝑖)is 𝑖𝑡ℎobservation on the quantity of the butter consumed, 𝑝𝑖(𝑏𝑢𝑡𝑡𝑒𝑟𝑖) is 

price, and 휀𝑖error term represent the other factors such as income and consumer tastes. 

The problem of this equation occurs whenever we are trying to estimate the effect price has on 

butter. The reverse movement follows since the price correlates with the error term. 

 

5.3 Instrument variable assumptions 
 

Assumptions for instrument variables: 

1. Relevance: 𝑐𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛(𝑍𝑖𝑡, 𝑋𝑖𝑡) ≠ 0 

2. Exogeneity: 𝑐𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛(𝑍𝑖𝑡, 𝑢𝑖𝑡) = 0 

 

 𝑍𝑖𝑡 is equivalent to   instrument variable 

𝑢𝑖𝑡  correspond to regression error term  

𝑋𝑖𝑡 denotes for independent variable   

 

As we obtain above, in order to instrument to be valid, the two assumptions must hold. 

It is rather difficult to find a set of valid instruments than apply them in practice. In this paper, 

the valid instrument variables correlates with neighboring municipalities' tax rates, and doesn’t 

correlate at all with the own municipality’s tax rate. 

 

We choose to use neighboring municipalities’ Ln(population) and share of unemployed in 

neighboring municipalities’ as possible instruments. Motivation for using unemployment as 

instrument follows the pattern of the study by Edmark and Åhgren (2008). The population 

number on the other hand has seemed to have great effect on dependent variable. We may 

assume when used for neighbors population the effect comes out similarly on variable of 

interest. The stand of departure is to assume that the chosen instruments fulfill the underlying 

assumptions validity. We will however test for the assumption later on in this paper.   

Instrument variables are in general estimated by the method of two stages least square 

estimation, henceforth denoted (2sls)19. 

                                                 
19 (2sls) will be discussed closer further in section . 
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5.4 Two-stage least square estimation (2sls) 
  

 First stage of 2SLS:  

 

𝑋1(𝑡𝑎𝑥𝑟𝑎𝑡𝑒𝑛𝑒𝑖𝑔𝑏𝑜𝑢𝑟𝑠)𝑖𝑡 = 𝜋0 + 𝜋1(𝑠ℎ𝑎𝑟𝑒𝑜𝑓𝑒𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛) + 𝜋2(𝑢𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡) +

𝜋3 (
ℎ𝑜𝑢𝑠𝑒𝑝𝑟𝑖𝑐𝑒

𝑖𝑛𝑐𝑜𝑚𝑒
) 𝜋4𝐿𝑛(𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛) + 𝜋5𝐿𝑛(𝑖𝑛𝑐𝑜𝑚𝑒) + +𝜋6(𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝑛𝑒𝑖𝑔𝑏.) +

𝜋7(𝑢𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡𝑛𝑒𝑖𝑔𝑏.) + 𝑣𝑖𝑡   

 

(6.2) 

 

 𝑋1(𝑇𝑎𝑥𝑟𝑎𝑡𝑒𝑛𝑒𝑖𝑔𝑏𝑜𝑢𝑟𝑠)is a neighboring municipalities’ tax rate threated as dependent varia-

ble.𝜋0 is intercept, 𝜋𝑘corresponds to slopes and 𝑣𝑖𝑡is regression error term.  The Model is being 

calculated by using ordinary least square estimation method. 

 

 Second stage of 2SLS: 

 

𝑌𝑖𝑡(𝑡𝑎𝑥𝑟𝑎𝑡𝑒)𝑖𝑡 = 𝛽0 + 𝛽1(𝑡𝑎𝑥𝑟𝑎𝑡𝑒𝑛𝑒𝑖𝑔𝑏𝑜𝑢𝑟𝑠) + 𝛽2(𝑠ℎ𝑎𝑟𝑒𝑜𝑓𝑒𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛)

+ 𝛽3(𝑢𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡) + 𝛽4 (
ℎ𝑜𝑢𝑠𝑒𝑝𝑟𝑖𝑐𝑒

𝑖𝑛𝑐𝑜𝑚𝑒
) + 𝛽5𝐿𝑁(𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛)

+ 𝛽6𝐿𝑁(𝑖𝑛𝑐𝑜𝑚𝑒) + 휀𝑖𝑡 

 

(6.3) 

 

𝑌𝑖𝑡(𝑡𝑎𝑥𝑟𝑎𝑡𝑒)𝑖𝑡 corresponds to tax rate at the municipality i at the given year, 𝛽0serves as 

intercept, 𝛽𝑘′𝑠are slopes and 휀𝑖𝑡is the regression error term. 

At the second stage in equation (6.2), we use the predicted values from the first stage estimation 

of 𝑋𝑖𝑡in equation (6.1) and regress it towards our initial dependent variable𝑌𝑖𝑡 in equation(6.2). 

The results of second stage estimation are the 2sls results. The estimation can be carried out by 

two steps but in the modern statistical software this can be done at once. Secondly by 

calculating the estimation in two steps would lead us to have wrong standard errors and 

therefore may lead us to be guilty of type 2 error. The error of second stage would lead us fail 

to reject the false hypothesis. 2sls estimations is said to be consistent and normally distributed 

in large samples. 
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I.V results after two stage least square (2sls) estimation. 

Table 4, Regression model Y-variable tax rate for municipality (i). Estimations for Tax rate neighbors’, Share 

of educated, (House price/Income) and Ln(population), Statistical significance denoted * 10%, ** 5%, *** 1%. 

The extra bold type has been used to highlight the central findings. 

 (1) (2) (3) 

VARIABLES Unemployment Ln(population) Both 

    

Tax rate neighbors’ 2.242* 0.520*** 0.619*** 

 (1.215) (0.145) (0.136) 

Share of educated -9.865 6.001* 5.089 

 (12.59) (3.274) (3.153) 

Unemployment -0.0333 0.0133* 0.0106 

 (0.0347) (0.00704) (0.00675) 

(house Price/ Income) 0.0132 -0.0435** -0.0402** 

 (0.0533) (0.0189) (0.0183) 

Ln(population) 5.044 -3.026*** -2.562*** 

 (5.747) (0.789) (0.745) 

Ln(income) 0.211 -0.00666 0.00588 

 (0.703) (0.357) (0.345) 

Constant -89.23 44.76*** 37.06*** 

 (95.02) (12.26) (11.53) 

 

First stage f-statistics 

 

1,84 

 

37,09 

 

45,03 

Hansen J-statistics 

 

Municipality fixed effect 

Time fixed effects 

Observations 

 

 

Yes 

Yes 

671 

 

 

Yes 

Yes 

671 

0,0811 

(p=0,78) 

Yes 

Yes 

671 

Number of clusters  96 96 96 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

 

 

Models: 

 

(1): neighboring municipalities’ unemployment rate in percent. 

 

(2): neighboring municipalities’ population in logarithm form 

 

(3): neighboring municipalities’ unemployment rate and population in logarithm form. 

 

 

We can obtain the result for (2sls) estimation in the table 3. The estimates differ due to fact that 

different instrument variables have been applied to each equation. 



29 

 

First stage F-statistics which is equivalent to first stage 𝑡2 = 𝐹value for single instrument var-

iable20. The rule of thumb suggest that whenever  𝑡2or 𝑎𝑙𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑣𝑒𝑙𝑦 𝐹 is higher than then 10, 

we may conclude that the instrument are not weak. On the other word the instrument variable(s) 

have high enough correlation with the endogenous variable which in our case is the neighboring 

municipalities’ tax rate. Additionally, we are allowed to rely on standard statistical inferences 

with such as hypothesis test, confidence intervals by using 2sls standard errors. We can obtain 

that the columns (2) and (3) produce adequate instrument, but in column (1) doesn’t full field 

the prior mention assumption. We can obtain that the regression coefficient value in (1) differs 

mercantile from the (2) and (3). This gives us additional reason to ignore the regression in (1) 

and conclude that it fails to full field the relevance assumption. 

 

The assumption of exogeneity implies that there ought not to be correlation between instrument 

variable and the error term. We have an exactly identified model in the (1) and (2) meaning, 

we may not test statistically whether the assumption holds. Although in the (3) test for exoge-

neity assumption is possible. Since the number of instruments are higher than number of en-

dogenous variable. Such a model is referred as overidentificated model. 

We can note the Hansen J-statistics for overidentification restriction in the table 3. J-statistics 

follows chi square distribution with the degree of freedom (m-k= 2-1=1). The high p-value 

equal to 0, 5352, suggest not rejecting null hypothesis that at least one of the instruments aren’t 

exogenous. 

This means that the estimation in (3) holds the assumption of instrument variable exogeneity 

 

We may eliminate the usage of the (1) since it fails to instrument relevance assumption. 

With estimation from columns (2) and (3) gives us relevance instrument. When observing the 

value of neighboring tax rate it seems that they both produce quit similar estimates. We can 

obtain that the unemployment along isn’t any good instrument but when used with population 

becomes good. This is due to fact, both estimations are exogenous jointly. The high value of 

the First stage f-statistics = 43, 5243 gives us reason to rely on result in (3). 

 

The estimates in table 3 suggest that a percent decrease in tax rate of the neighboring munici-

palities’ would lead 0.62 percent tax cut in municipality (i)21. (2sls)  estimation is consistent, 

                                                 
20 First stages estimation are being reported in appendix 
21 Results are being discussed further  in section 6. 
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and in large samples normally distributed. The previous leads the estimated parameters having 

robust confidence interval and standard errors. We ought to be carefully when talking about 

large samples size since it hasn’t been numerated exactly what such is concerning (2sls). What 

we can say is that estimation becomes more consistent the more observations we add. 

 

Estimations are being carried out by using cluster standard errors which is one type of 

heteroskedasticity and autocorrelation-consistent standard error (HAC). The usages of such a 

standard error are robust, even in presence of the heteroskedasticity and autocorrelation. 

Further, in practice we allow the standard errors to be correlated within an entity but not across 

other entities.   

 

For assumption of perfect multicolinarity among explanatory variable are seldom the case 

when using panel data. Therefore we don’t assume appearance of multicolinarity in perfect 

form. Make a note of presence of some multicolinarity may appear. 

Furthermore assumption for conditional zero mean is said to hold whenever the sample size is 

consider to be large. The number of observation in our study can be considered as large sample 

size. The rule of thumb in economic study normally accepts 100 or more observation to be 

considered large enough22. We may clear that this is the case in consideration with assumption 

of the error term. 

 

5.5 Baseline results of IV estimation 
 

We can obtain post estimation values for each parameter in table 3 column (3). In this section 

we are going to address whether the estimate values for control variables are in line with the 

theory as well with the reality. Moreover, it is interesting to see whether the estimates of the 

control variables sign are equivalent to the results argued in control variable part. 

 

A unit increase of the share of educated would lead to an increase of tax rate by 0, 0589% 

ceteris paribus. This could be true; a well-educated person would look more of the service and 

to be more rational, making the decision when moving. Therefore it is reasonable to assume 

                                                 
22 Stock, James. H. & Watson, Mark. M. 2012. Introductions to econometrics, third edition. Harlow, England: 

Pearson Education Limited. 
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that the effect could lie in some extent. The estimation turn out different as we argued earlier 

thought, we may state that the parameter is not significant at 5 percent significance level. We 

can’t therefore make a statement about it.  The parameter is assumed to represent individual 

characteristics. 

 

One percent increase in unemployment rate would lead to a 0.0106% increase in tax rate, ceteris 

paribus. This result is consistent with a theory. Since, an increased level of welfare payment 

and decrease in income tax to municipality. It can be thinkable to lead to municipalities to 

increase their tax rate. This arises due to fact that municipalities have to 

Cover an increased level of cost. Furthermore, the sign is in line with the argument in section 

four. The coefficient is not significant at the rejection level meaning we can’t interpret effects 

in statistical sense. The parameter is representing municipality characteristics. 

  

An increase by one unit in (house price/income) ratio would lead to a decrease in the tax rate 

by 0.0402 units ceteris paribus. This relation is statistically significant at the 5% level and is as 

well consistent with our prediction in earlier on the paper. It is reasonable to assume that the 

people with higher income would purchase more expensive houses and therefore are adjusted 

for lower level of tax rate. One such an example could be Lidingö. High ratio of rich, with the 

higher income would give us an understanding of the population characteristics. This ratio is 

characterizing both municipality- and the individual characteristics. 

 

A one percent increase of population would lead to a decrease of the tax rate by 0,025 percent 

ceteris paribus. The result is significant at the 5 percent level. The founding is expected since 

the theory of economics of scale as argued earlier in section four can be assumed to exist here. 

As stated earlier an increase of the population leads to the average unit cost to decrease. This 

parameter corresponds to municipality characteristics. 

 

An increase by one unit of income would lead to an increase of tax rate by 0, 00005 percent 

ceteris paribus. Income is carrying a positive sign, giving us a reason to believe that the tax rate 

increases whenever income increases. The sign differs from our prediction and it’s mentionable 

to say that result isn’t statistically significant. Income can be assumed to relate individual 

characteristics. 

 

Constant corresponds to value where independent variable intercepts dependent variable. 
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Therefore Constant is known as intercept. The value of intercept does not normally tell us 

anything interesting. Normally a direct interpretation of the constant is not used in empirical 

papers. As in our case we choose to live out the interpretation of it. 
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6. Discussion and conclusion 

 

The purpose of this paper was to observe whether there exists an underlying tax interaction 

between municipalities in Svealand. The results reported in table1 column (2) represent a 

significant, positive correlation. However, our research was concerned with examining the 

causal effect which has been computed in instrument variable regression (in table 3). On 

Average a one percent tax cut by the neighboring municipalities’ leads to a tax cut of 0, 62 

percent in municipality (i) ceteris paribus.  The result is significant at the 95 percent confidence. 

Furthermore, the correlation in this study is higher than causal effect. This may be due to the 

fact that interaction is assumed to be greater whenever correlation is being studied. 

 

 The tests done at the instrument variable regression section suggest that the results are 

unbiased. It is not certain that the results are statistically consistent. The 2sls estimation method 

becomes consistent in large samples, meaning whenever adding observations into the data set, 

we are getting closer to the true value. The results should be interpreted carefully since the 

estimation may be inconsistent. 

 

The result can be assumed to be economically significant since the result is in line both with 

the theory presented in this paper as well as with the previous studies. 

This parameter (0,62) can be assumed to be externally valid since similar results have been 

reported in earlier studies and  in Sweden as well as other countries. It is worth noting that the 

internal validity must hold in order to interpret external validity.  This can’t be guaranteed in 

this paper (instrumental variable regression becomes consistent in large samples). For external 

validity to hold in other countries, it would be necessary that the institutional settings are similar. 

 

In Nordic countries we can think that the cases are quite similar as in Sweden. For other parts 

of the world, the municipalities may not have sufficient autonomy. 

Whether the results of this study can be applied to other populations isn’t the primary task of 

the thesis. Our central finding along with previous studies strengthens our hypothesis of tax 

competition among municipalities 

In future studies it would be interesting to see whether increasing the number of observations 

would affect result. It would give an additional asset in the field of horizontal tax competition. 
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In addition it would be interesting for the future to try to identify more closely the reason that 

the tax interaction depends on. Whether, it occurs due to political election purposes or some 

other reason that affect to interaction. 
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Appendix 

 

 

Variables coded for and appendix. 
 

Since the variable are coded the in the appendix in the way they have been coded in the 

Stata, we choose to clarify t the abbreviations. 

 

Shareeduc : Share of educated  in municipality. 

 

Unemp : Unemployment number in percent. 

 

Var26: Houseprice/ Income ratio. 

 

lnpop: log value of Population in municipality. 

 

lnincome: Log value of population .  

 

Lag2 : a Lagged value of the average of  neighboring municipalities’ tax rates. 

 

lnGrann pop : Instrument variable for the averages  neighboring municipalities’ ln 

population . 

 

Grannkom munsarbtslshet : instrument variable for the averages neighboring munic-

ipalities  
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First stage F statistics 

 

We have chosen to report the result of first stage of 2sls estimation. We may obtain the values 

of the instrument variables shown in bold. Values are reported as well in the table2. These 

results are interesting when deciding whether the chosen instruments are relevant to the study. 

 

 (1) (2) (3) 

VARIABLES taxraten taxraten taxraten 

    

shareeduc 8.731** 8.557** 7.987** 

 (3.497) (3.378) (3.391) 

unemp 0.0148 0.0300*** 0.0158 

 (0.0113) (0.00662) (0.0109) 

var26 -0.0316 -0.0347* -0.0332 

 (0.0213) (0.0207) (0.0206) 

lnpop -4.632*** -2.822*** -2.739*** 

 (0.467) (0.545) (0.547) 

lnincome -0.136 0.388 0.383 

 (0.415) (0.411) (0.411) 

grannkommunarbetslshet 0.0167  0.0194 

 (0.0123)  (0.0119) 

lngrannpop  -3.131*** -3.162*** 

  (0.514) (0.513) 

Constant 77.39*** 89.32*** 88.91*** 

 (5.533) (5.682) (5.679) 

    

Observations 671 671 671 

R-squared 0.268 0.311 0.314 

Number of id 96 96 96 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Covariance matrix. 

Covariance matrix has been reported for the purpose of reader to be able to obtain how the 

variables values are connected in between. This is a part of sensitive analysis. 

 

 

 

Summary statistics ( IV regression). 

We may obtain from table below that when assessing the regression with instrument variable 

setting the data have in total of 671 observations. Variable value for income when missing 

observation for the 2013 is reason for lacking the entire usage of the dataset. 
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Graph matrix 

 

By using the graph matrix we are trying illustrate the relation of the diverse variables. The 

graphical illustration is being usually used for strengthen the analysis. The ideal relation is to 

have a linear relation between dependent- and all the independent variables. Although with 

both the (grannkommun arbetslöshet and ln(grannpop) should have a strong relation with 

neighboring tax rate. 
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Graphical illustration of the study area highlighted in green. 
 

 

 

 
 

 

List of the municipalities 

included into paper: 

 

01 Stockholms län                     

0114 Upplands Väsby 

0115 Vallentuna 

0117 Österåker 

0120 Värmdö 

0123 Järfälla 

0125 Ekerö 

0126 Huddinge 

0127 Botkyrka 

0128 Salem 

0136 Haninge 

0138 Tyresö 

0139 Upplands-Bro 

0140 Nykvarn 

0160 Täby 

0162 Danderyd 

0163 Sollentuna 

0180 Stockholm 

0181 Södertälje 

0182 Nacka 

0183 Sundbyberg 

0184 Solna 

0186 Lidingö 

0187 Vaxholm 

0188 Norrtälje 

0191 Sigtuna 

0192 Nynäshamn 

03 Uppsala län 

0305 Håbo 

0319 Älvkarleby 

0330 Knivsta 

0331 Heby 

0360 Tierp 

0380 Uppsala 

0381 Enköping 

0382 Östhammar 

04 Södermanlands län 

0428 Vingåker 

0461 Gnesta 

0480 Nyköping 

0481 Oxelösund 

0482 Flen 

0483 Katrineholm 

0484 Eskilstuna 

0486 Strängnäs 

0488 Trosa 

17 Värmlands län 

1715 Kil 

1730 Eda 

1737 Torsby 

1760 Storfors 

1761 Hammarö 

1762 Munkfors 

1763 Forshaga 

1764 Grums 

1765 Årjäng 

1766 Sunne 

1780 Karlstad 

1781 Kristinehamn 

1782 Filipstad 

1783 Hagfors 

1784 Arvika 

1785 Säffle 
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18 Örebro län 

1814 Lekeberg 

1860 Laxå 

1861 Hallsberg 

1862 Degerfors 

1863 Hällefors 

1864 Ljusnarsberg 

1880 Örebro 

1881 Kumla 

1882 Askersund 

1883 Karlskoga 

1884 Nora 

1885 Lindesberg 

19 Västmanlands län 

1904 Skinnskatteberg 

1907 Surahammar 

1960 Kungsör 

1961 Hallstahammar 

1962 Norberg 

1980 Västerås 

1981 Sala 

1982 Fagersta 

1983 Köping 

1984 Arboga 

20 Dalarnas län 

2021 Vansbro 

2023 Malung-Sälen 

2026 Gagnef 

2029 Leksand 

2031 Rättvik 

2034 Orsa 

2039 Älvdalen 

2061 Smedjebacken 

2062 Mora 

2080 Falun 

2081 Borlänge 

2082 Säter 

2083 Hedemora 

2084 Avesta 

2085 Ludvika 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Central governments grant. 

 

The government taxes is paid in Sweden for earnings exceeding at annual level 413 000 Crowns 

or alternatively 34 417 SEK per monthly income. Income below that is paid to council and the 

municipality level. We may have in mind that government is using a system that tries to 

equalize differences among the municipalities and country council with respect three issues. 

On the other word government has implemented a Robin Hood Tax to equalize different among 

municipalities which is in line with the so called Nordic model. In this model the grant are 

awarded for municipalities with weaker economic situation. Income grant propose that the 

municipalities with higher level of tax revenues pays amount of money to government which 

will then be redistributed to poorer municipalities in order to be able to equalize the finances. 

This will mean that the taxation can’t be entirely threat as a perfect competition. That would 

further mean that if a municipality goes bankruptcy it vanishes. It is basically impossible at 

least in our observation setting. 

The other two grants Mechanisms which are cost- and structure grants. In this latter mention 

Mechanism the compensation is smaller in the scale. 

Income grant can be thought to moving from bigger cities to small towns up in north of Sweden 

which is living through hard times. The research area of this paper delimited for Svealand 

which are relatively more homogenous area. It can be reasonable to assume that the income 

grants doesn’t affect to that big of extend to our study to making a significant differences. We 

may although bear in mind that our selection area contains several miner municipalities.   


