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Abstract* 

Denmark has a two-tier tax system. The 98 Danish municipalities have formal authority to levy 
taxes on income and on land and to set their own (proportional) tax rates. However, since the 1980s 
central government has increasingly tried to gain influence on the municipalities’ tax-setting 
behaviour, primarily through yearly agreements with the municipalities’ interest organization. Thus, 
one might question if in fact Danish municipalities have any leeway any longer when it comes to 
fixing or changing tax rates. I try to contribute to that debate by examining if Danish municipalities 
can be shown to engage in strategic tax-setting, i.e. if tax-setting in Danish municipalities is 
systematically influenced by the tax-setting behaviour of relevant other municipalities. To the 
extent municipalities can be shown to engage in strategic tax-setting, they must have at least some 
leeway to do so. I analyse tax-setting behaviour with respect to the income tax rate, the land tax 
rate, and a synthetic measure of the municipal tax pressure. The analysis is based on a balanced 
panel of 98 municipalities over the period 2007-2017. With “relevant other municipalities” defined 
according to a neighbourhood criterion and using a SDM specification, I find a statistically 
significant effect on all three tax rates in a given municipality from the corresponding mean tax 
rates in its neighbours, although in substantial terms the effect is rather small when it comes to the 
land tax rate. Furthermore, these effects cannot be ascribed to spatially correlated shocks in 
included or omitted exogenous variables. I conclude that Danish municipalities must still have some 
autonomy when it comes to decentralized tax-setting. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
______________________ 
*I have benefitted from helpful comments on earlier versions of this paper by participants in the Danish 
Public Choice Workshop, Copenhagen, January 2008, and by members of the Public Administration Section 
in the Department of Political Science, Aarhus University. The usual disclaimer applies.  
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1. Introduction 
When the OECD ranks its member states according to the extent of sub-central tax autonomy 
Denmark regularly ends up with high scores (e.g. in Blöchliger and Netteley 2015). This is due to 
the Danish two-tier tax system where the 98 municipalities have formal authority to levy taxes on 
income and on land and to set their own (proportional) tax rates.1 
 
According to Blom-Hansen (2013) the OECD rankings give a highly distorted picture of the true 
extent of sub-central tax autonomy in Denmark, however. He points to the ever-tightening central 
control of the municipalities’ tax-setting behaviour which has been implemented over past years 
and works through an elaborate system of annual agreements between the local authorities’ interest 
organization and the government. According to Blom-Hansen (2013: 121), “(i)n sum, the taxation 
rights of Danish local governments are today effectively controlled by the central government and 
only marginal adjustments are possible. … The combined effect of these regulatory measures 
comes very close to an abolishment of local taxation rights.” 
 
In the present paper I intend to take a look at the same issue – the extent of sub-central tax 
autonomy in Denmark – but from a slightly different angle. While Blom-Hansen’s conclusion is 
derived from an institutional analysis, I shall approach the question from a behavioural perspective. 
More specifically, I shall examine if there is empirical evidence indicating that Danish 
municipalities engage in strategic tax-setting behaviour, meaning that their tax-setting behaviour is 
affected by the tax-setting behaviour of other, relevant municipalities. The underlying assumption is 
that to the extent Danish municipalities can be shown to engage in strategic tax-setting they must 
have at least some leeway to do so – they cannot have lost control over local tax rates altogether.  
 
In the last resort, what motivates local politicians in their choice of tax rates is private information 
not easily accessible to others. Therefor systematic covariation between tax rates in a given 
municipality and tax rates in other, relevant municipalities will be taken as an indicator of strategic 
tax-setting. The central research question hence becomes if the municipal tax rates in Danish 
municipalities are systematically affected by the tax rates in relevant other municipalities, and to 
what extent. 
 
There is a growing empirical literature on strategic tax-setting in sub-central jurisdictions from a 
wide array of countries.2 Somewhat surprisingly, so far this issue seems not to have attracted much 
interest in a Danish context, however. In an unpublished MA-thesis Olsen (2010) has examined tax 
mimicking among Danish municipalities for the period 1993-2005. He reports empirical evidence 
of tax mimicking among neighbouring municipalities. However, due to the implementation of a 
comprehensive local government reform in 2007 and the concomitant development in central 
government control with municipal tax-setting (Blom-Hansen 2013: 119-121), it is not clear to what 
extent Olsen’s conclusions are still valid today. Christoffersen et al. (2014: 153-156) show a 
significant effect from the average tax burden (“Beskatningsprocent”) in neighbouring 
municipalities on the tax burden in a given municipality for the period 2007-2010. However, their 
analysis is rather sketchy and the econometric specification is not optimal.  
 

                                                
1 Over all municipalities in the period 2007-2017 the income tax rate varied between 22.3 and 27.8 percent 
with an average of 25.2 percent. The tax rate on land varied between 0.16 and 0.34 percent with an average 
of 0.26 percent (Økonomi- og Indenrigsministeriet 2017). 
2 For a - slightly dated – survey, see Brückner (2003). 
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The present paper’s aims are twofold. In the first place it aims at contributing to the discussion on 
the extent of sub-central tax autonomy in Denmark raised by Blom-Hansen (2013). In doing so, it 
may also obliquely contribute to the more general discussion of the role of institutions vs. the role 
of agency. In the second place, it aims at closing a gap in the empirical literature on strategic tax-
setting in Danish municipalities, since this topic has not been pursued for the period following the 
profound reforms of local government in Denmark in 2007.  
 

2. Theories of strategic tax-setting 
Why would local politicians engage in strategic tax-setting, i.e. let their decision on the local tax 
rate be influenced by what politicians in relevant other municipalities do? The literature points to 
several theoretical mechanisms that may lead to this type of behaviour. In the following I consider 
two of them: tax mimicking and tax competition. 
 
2.1. Yardstick competition and tax mimicking 
The concept of yardstick competition originates from the economics of the firm (Shleifer 1985). It 
can be defined in various ways. Lehman and Weisman (1996: 137) define yardstick competition as 
“… a type of tournament in which [agents] engage in a contest for the lowest costs.” 
 
In political economy yardstick competition and tax mimicking are set in a principal-agent 
framework with voters as principals and politicians as agents. There are two types of local 
politicians, “good” politicians and “bad” politicians. Good politicians provide a local public good gi 
efficiently at tax price tgi. Bad politicians provide the same local public good at a higher tax price 
due to inefficiency or rent-seeking, or both. Due to information asymmetry, local voters cannot tell 
a priori if their local politicians are good or bad. But by comparing the performance of local 
politicians to the performance of politicians in relevant other municipalities, voters can gain 
information about the behaviour of their own politicians.3 The performance of politicians in 
relevant other municipalities can thus serve as a yardstick for the evaluation of local politicians. If 
local politicians produce results that voters consider inferior to the results produced in relevant 
other municipalities, they may get punished by not being re-elected.  
 
If local politicians are aware of this mechanism, and if they seek re-election, they will have a strong 
incentive to copy what is done in the “yardstick-municipalities” in order to get re-elected. They will 
thus adapt their policies accordingly. In the field of taxation, they should be expected to engage in 
tax mimicking, i.e. to adapt the local tax rate to the tax rates in the relevant other municipalities. 
Besley and Case (1995) and Feld et al. (2003), among others, have developed theoretical models of 
tax mimicking along these lines. 
 
One might be tempted to infer that in the presence of tax mimicking the correlation between tax 
rates in municipality (i) and tax rates in relevant other municipalities will be positive. As Bordignon 
et al. (2004) have argued, that need not be the case, however. If bad politicians’ chances of re-
election are sufficiently small, and if tax rates in the relevant other municipalities are low, bad 
politicians may prefer to extract the maximal rent possible by setting high tax rates in their 
municipality, since they are going to lose the next election anyhow. In that case the correlation 
between tax rates in municipality (i) and relevant other municipalities could become negative. 

                                                
3 Provided, of course, that not all politicians are “bad”. 
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2.2. Tax competition for mobile tax bases 
In models of yardstick competition and tax mimicking it is an (anticipated) “voice” reaction by the 
electorate that motivates strategic tax-setting by local politicians. In models of tax competition for 
mobile tax bases it is the possibility of an “exit” by a mobile tax base instead. 
 
Theories of tax competition for mobile tax bases come in somewhat different shapes and flavours, 
cf. Wilson (1999). Their common core consists of the assumption that the tax rate in municipality 
(i) as well as the tax rates in relevant other municipalities affect the size of the tax base in 
municipality (i), alongside an array of exogenous characteristics of municipality (i). In general, 
raising the tax rate in municipality (i) will reduce its tax base (ceteris paribus), while raising the tax 
rates in one or all relevant other municipalities will increase the tax base in municipality (i). If the 
welfare of municipality (i) depends on the private consumption of its inhabitants plus locally 
provided public goods, and if both of these depend on the tax base in municipality (i), the welfare-
maximizing tax setting policy for municipality (i) will depend on its exogenous characteristics plus 
the tax rates in relevant other municipalities. The same result obtains if local politicians are 
assumed to be rent-seekers and if the size of the feasible rent-extraction is assumed to depend on the 
size of the local tax base. Thus it does not matter if politicians are assumed to maximize the welfare 
of their municipality or to be rent-seekers intent on maximizing their private welfare. 
 
2.3. A reduced-form tax reaction function with spatial dependencies 
While tax mimicking and tax competition are different in several respects, they are observationally 
equivalent in the sense that they lead to the same empirical prediction: the tax rate in a given 
municipality should be affected by the tax rates in relevant other municipalities. To put things 
differently, both theories lead to the same reduced-form tax reaction function (Brueckner 2003: 
176; Revelli 2005). If local tax rates are found to be affected by tax rates in relevant other 
jurisdictions it is hence not possible to decide on the underlying causal mechanism without 
additional information and assumptions.4 This does not pose a problem in the present context, 
however, since the main question is if the tax rate in a given municipality is systematically affected 
by the tax rates in relevant other municipalities, but not why this may be so. 
 
In its most general version a reduced-form tax reaction function for panel data, assuming fixed 
effects and stacking data in the time dimension t = 1, …, T, can be written as  
 

𝝉" = 𝜌𝑾𝝉" + 𝑿"𝜷 + 𝜽𝑽𝑿" + 𝝁 + 𝒖" 
with  

𝒖" = 𝜆𝑴𝒖" + 𝝐", 𝐸(𝝐") = 0,						𝐸(𝜺"𝜺"7 ) = 𝜎9𝑰; 
 
where 𝝉" represents the tax rates in the N cross-sectional units at time (t), 𝑿" is a matrix of Nxk 
exogenous covariates, 𝜷 is a vector of time-invariant coefficients, 𝝁 represents the cross-section 
specific, time-invariant fixed effects, and 𝒖" is the error term (Elhorst 2003). The error term 
consists of two components: 𝜆𝑴𝒖" is the spatial error autocorrelation, while 𝜺" is a stochastic 
component with zero expected value and a constant variance. 
 
                                                
4 Edmark and Ågren (2008), for instance, test for tax mimicking by examining if strategic tax-setting tends to 
be more pronounced in electorally contested than in electorally “safe” municipalities. They test for tax 
competition by examining municipal tax reactions to a reform of the Swedish equalizing grants system 
which increased the importance of the municipality’s own tax base for its fiscal stance. 
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W, V and M (which in empirical applications are most often taken to be identical, but need not be) 
are NxN weight matrices which describe the spatial relationships in the data. For instance, W may 
be a binary contiguity matrix with elements 𝑤=> = 	𝑤>= = 1 if two municipalities share a border, and 
𝑤=> = 0 if they do not or if i = j.   
 
𝜌 and 𝜆 are (scalar) coefficients, while 𝜽 is a k-dimensional vector of coefficients. Usually 𝜌 is 
referred to as the spatial autoregressive coefficient, while 𝜆 is called the spatial autocorrelation 
coefficient. To ensure stability |𝜌|	is	normally	constrained	to	 < 1	(Kelejian and Robinson 1993: 
298).  
 
By constraining one or two parameters to zero, one arrives at the four different models in Table 1 
(Yu et al. 2008). If all three parameters are constrained to zero, the conventional panel model 
without spatial lags results. 
 
Table 1. Family of models with spatial dependencies 
 

𝝆 𝜽 (jointly) 𝝀 Model 
≠ 0 				0 					0 Spatial Autoregressive model (SAR) 
					0 				0 ≠ 0 Spatial Error Model (SEM) 
≠ 0 ≠ 0 					0 Spatial Durbin Model (SDM) 
≠ 0 					0 ≠ 0 Spatial Autoregressive Model with 

Autoregressive Disturbances (SAC) 
 
Tax mimicking and tax competition theories are not compatible with a non-spatial panel model or a 
SEM. In a non-spatial panel model the tax setting behaviour of one municipality is assumed to be 
independent of the tax setting behaviour of all other municipalities. In a SEM, spatial dependencies 
between tax rates in relevant municipalities arise from spatially correlated exogenous chocks, not 
from tax mimicking or tax competition behaviour. Thus, if a non-spatial panel model or a SEM best 
describes the spatial dependencies in the data, that finding contradicts tax mimicking or tax 
competition. Tax mimicking and tax competition theory are compatible with a SAR as well as with 
a SDM or a SAC, since in all three models the tax rates in one municipality are assumed to be 
influenced by tax rates in relevant other municipalities. If one of these models is found to best 
describe the spatial dependencies in the data, such finding is compatible with tax mimicking or tax 
competition a local levels. 
 

3. Data, variables, and model selection strategy 
3.1. Data 
Data cover the years 2007-2017, i.e. the full period after the implementation of the large-scale 
reform of the Danish sub-national government structure in 2007.5 Unless otherwise noted the data 
are taken from the official database “Kommunale Nøgletal” (Municipal key figures) which is freely 
available on the net (Økonomi- og Indenrigsministeriet 2017). The data were accessed at various 
points in time, last in October 2017. 
 

                                                
5 Since the covariates in the models are lagged one year, the effective panel length is reduced to 10 years, 
however. 
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3.2. Variables 
3.2.1. Dependent variables 
The 98 municipalities’ tax rates are the dependent variables. I use the rate of the municipal income 
tax (“Udskrivningsprocent”) and the rate of the municipal tax on land (“Grundskyld”) as dependent 
variables in separate analyses.6  
 
From the point of view of tax competition-theory it might be argued that tax competition is about 
mobile tax bases, and that the rate of the municipal tax on land is irrelevant from that perspective 
since land is not a mobile tax base. It could be relevant from the point of view of tax mimicking-
theory, however. Furthermore, since taxes on land influence the cost of housing, the tax rate on land 
may have an effect on the size of the municipality’s mobile tax base, labour, as well. 
 
Besides actual tax rates on labour and on land I also make use of a third measure of municipal 
taxation, the composite tax rate (“Beskatningsprocent”), in a separate analysis. The composite tax 
rate is computed as the total revenue from all taxes levied by the municipality relative to the 
municipality’s total tax base (Økonomi- og Indenrigsministeriet 2017). Whereas taxpayers can learn 
their municipality’s tax rates on labour and on land from their tax forms, the composite tax rate is 
available in statistical data bases only (which are probably not consulted by very many tax payers 
very often), so the exact figure is hardly known to many people. It might be argued, however, that 
voters are influenced not so much by the actual tax rates on labour and on land but rather by some 
less precise feeling about if taxes taken together tend to be high or low in their municipality. The 
(computed) composite tax rate figure is intended to serve as a proxy for this type of feeling. 
 
3.2.2. Covariates 
The covariates included in the analyses are not by themselves of substantive interest in this study. 
They are mainly included to forestall potential problems from omitted variables and, especially, 
problems from spurious relationships between the tax rates in one municipality and in other relevant 
municipalities. Such spurious relationships might occur if municipalities in a given region are hit by 
similar exogenous shocks in variables of relevance to the tax rates. In that case, covariance between 
the tax rates in one municipality and the tax rates in relevant other municipalities might (just) reflect 
the working of correlated exogenous shocks (“attributional dependence”, Darmofal (2015: 14)) 
rather than strategic tax-setting by local politicians.  
 
In most empirical studies of strategic tax-setting by sub-national jurisdictions two groups of 
exogenous covariates are included.7 One group of variables is meant to represent the revenue side, 
typically including data on the relevant tax base(s) and data on subsidies and reimbursements from 
higher-level jurisdictions. The other group of variables is meant to represent the expenditure side, 
typically including data on demographics, on the state of the local economy (unemployment), and 
on structural variables like the size of the municipality, which is often included as a proxy for 
economies of scale. 
 
On the revenue side, I include the per capita tax base (“Beskatningsgrundlag per indbygger”), per 
capita net-grants from the inter-municipality equalization scheme (“Mellemkommunal udligning”), 

                                                
6 Besides these two taxes, municipalities can also levy a charge on commercially used private buildings and 
on public buildings (“Dækningsafgift”). I do not consider this charge here because it is not used in all 
municipalities and because it is of minor fiscal and financial importance. 
7 See the discussion in Feld and Reulier (2008) for what appears to be a quite representative example. 
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and per capita state reimbursements for certain expenditures (“Refusioner”). The per capita tax base 
is calculated as the tax base for the income tax plus a fraction of land values in the municipality. 
Since it includes both incomes and land values I use it with both the municipal income tax rate, the 
rate of the municipal tax on land, and the composite tax rate as dependent variables. All three 
variables are expressed in 10’000 dkr. 
 
On the expenditure side, one might rely on the official index “required expenditures per capita” 
(“Udgiftsbehov”), defined by law.8 The size of “required expenditures per capita” is, however, 
strongly correlated with the size of per capita net-grants from the inter-municipality equalization 
scheme. Including both variables hence would lead to a multicollinearity problem. For that reason 
“required expenditures per capita” are not included as a covariate. 
 
Finally, I include population size as a proxy for economies of scale. 
 
Although the covariates are not of substantive interest by themselves in the present context, the 
signs of their estimated effects on tax levels may still be useful in deciding if the model as a whole 
makes sense. The effect of the size of the per capita tax base, of the size of per capita state 
reimbursements, and of population size should be expected to be negative. The effect of the size of 
per capita net grants from the inter-municipality equalization scheme on tax rates should be 
expected to be positive due to the fact that it reflects a municipality’s relative financial weakness, 
which (also) will result in high tax rates, compared to other municipalities. 
 
Some might object that the four covariates are not truly exogenous to the tax rates (Gibbons and 
Overman 2012).9 For instance, while it is plausible that the size of the tax base impacts on the tax 
rate, there may as well be a relationship the other way around, where the tax rate influences the size 
of the tax base (through some Tiebout- or sorting mechanism). Such a mechanism might be 
assumed to take some time to work out, however, which implies that one may disregard the reverse-
causality problem in the short run. Furthermore, since the models in this analysis are not estimated 
by ordinary least squares (OLS) but by maximum likelihood, cf. below, the potential endogeneity of 
the four regressors should not pose bias or consistency problems in the estimates. 
 
In order to control for the effects of shocks common to all municipalities (like changes in the annual 
agreements between the local authorities’ interest organization and the government) year dummies 
                                                
8 LBK nr. 329 af 24/03/2017: Bekendtgørelse af lov om kommunal udligning og generelle tilskud til 
kommuner. 
9 Gibbons and Overman put heavy emphasis on this point. In line with the “experimentalist paradigm” in 
econometrics (Angrist and Pischke 2009) they recommend relying on natural experiments (external 
interventions), for instance tax reforms affecting only some local jurisdictions, in order to avoid 
identification problems due to endogenous regressors. There seem to be two problems with their 
recommendation, however. In the first place, tax reforms can be seen as external interventions, but external 
interventions are not necessarily exogenous interventions. If a tax reform is triggered by the tax setting 
behaviour in (some) local jurisdictions, it cannot be claimed to be exogenous to that behaviour. More 
generally, the only reforms that are external and exogenous at the same time appear to be “garbage can”-
reforms (Cohen et al. 1972). Secondly, from the point of tax-mimicking one could argue that external 
interventions in the tax setting in some municipalities might render these municipalities unsuitable as 
yardsticks to judge politicians in other municipalities by, just because of the external intervention. If “bad” 
politicians in other municipalities realize this, there will hence be no mimicking in other municipalities. Tax 
mimicking-theory is thus not necessarily falsified by pointing out that the effects of an external intervention 
in the tax setting in some municipalities is not mimicked in the tax setting in other municipalities. 
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could be included. However, they turned out to be jointly insignificant in all estimations and are 
hence omitted. 
 
3.2.3. “Neighbourhood” definition 
As mentioned, the spatial relationships between a municipality’s tax rate and the tax rates in 
relevant other municipalities are represented by the weight matrices W, V, and M. The choice of 
weight matrices thus should ideally depend on what is meant by “relevant other” municipalities. 
 
In the empirical literature on strategic tax-setting the use of a geographical contiguity-based 
neighbourhood definition, and hence of contiguity-based weight matrices, has become the near-
universal practice that is rarely even discussed.10 Thus tax-setting in a municipality is assumed to be 
affected only by tax-setting in municipalities that are neighbours in a geographical sense (“shared 
borders”), i.e. geographically adjacent.11  
 
This holds true even for empirical studies based on tax-mimicking concepts, see for instance Besley 
and Case (1995), Heyndels and Vuchelen (1998), Schaltegger and Küttel (2002), Bordignon et al. 
(2003) Solé-Ollé (2003), and Feld et al. (2003). Relying on geographical neighbourhood in this 
context appears reasonable only if neighbouring jurisdictions are sufficiently similar to a given 
jurisdiction in relevant respects to merit the assumption that they are actually used as yardsticks 
when local voters judge the performance of their local politicians. In their study of tax-mimicking 
among American states Besley and Case (1995: 29, fn. 9) do argue in favour of their choice of 
geographical neighbourhood by pointing out that neighbouring states are likely to experience 
similar shocks to their tax bases and are, by virtue of this similarity, suitable yardsticks vis-à-vis 
each other. Furthermore, neighbouring states belong to the same media market, meaning that the 
inhabitants will have good information on what is going on in neighbouring states.  
 
These arguments need not be valid everywhere, however. In Denmark, for instance, the three 
largest cities outside metropolitan Copenhagen are surrounded by smaller municipalities with 
somewhat different demographic, social and economic structures and hence with different 
challenges.12 Intuitively it does not seem evident why voters in Aarhus, Aalborg or Odense would 
use their neighbouring municipalities as their yardstick when judging the performance of local 
politicians. One could as well imagine them using the other large cities – plus possibly Copenhagen 
as well – in that way. One could likewise imagine voters in island-municipalities using other island-
municipalities as yardsticks when assessing the quality of their own politicians, rather than using 
the nearest municipalities on the mainland in that way.13 However, data do not indicate that the tax 
rates of a given island-municipality are influenced by the tax rates in the other island-municipalities. 
Likewise, there is no evidence suggesting that the tax rates in one of the four largest cities in 

                                                
10 For an exception see Baskaran (2014). 
11 For a discussion of alternative neighbourhood definitions, see for instance Darmofal (2015: 14-22. 
12 By January 1, 2017 Aarhus had a population of 333.684, while the average population size in its 
neighbouring municipalities was 43.167. The corresponding figures were 211.937 as against 36.690 for 
Aalborg and 200.563 as against 36.497 for Odense. See Janeba and Osterloh (2013) for a theoretical model 
based on similar ideas. 
13 There are seven island-municipalities in Denmark: Bornholm, Ærø, Fanø, Samsø, Morsø, Langeland, and 
Læsø. 
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Denmark14 are systematically influenced by the tax rates in the three other large cities.15 While not 
conclusive, these observations can be taken to indicate that a neighbourhood definition of “relevant 
other municipalities” is applicable in the Danish case too, even if spatial dependencies in the 
municipal tax rates reflect tax mimicking behaviour by local politicians. 
 
With a tax competition model the case for using a neighbourhood criterion appears somewhat 
stronger, since tax base mobility – especially if the tax base is labour – will likely be related to 
(physical) distance, as relocation and other transaction costs can be assumed to increase in physical 
distance. Therefor local politicians bent on protecting the local tax bases might be focussing 
especially on the tax setting in neighbouring municipalities. 
 
In this paper I follow wide-spread practice and use weight matrices based on geographical 
contiguity (“common border”-neighbourhood).16 I am thus assuming that to the extent tax-setting in 
a municipality is affected by tax-setting in other municipalities it is the tax-setting in geographically 
adjacent municipalities that matters. Obviously, this assumption may be challenged on substantive 
grounds. If it is wrong, that might lead to serious misinterpretation of, especially, nul-results: failing 
to find any effect on the tax-setting in one municipality from the tax-setting in neighbouring 
municipalities might simply reflect that I have been looking at the wrong municipalities, not the 
absence of such effects. 
 
The spatial weight matrix W hence becomes a (binary) contiguity matrix in this study. I use row 
standardization because this standardization means that the elements 𝑤𝜏=" of the vector 𝑾𝝉"	have a 
straightforward interpretation: They represent the average of the tax rate 𝜏 over all neighbours to 
municipality (i) at time (t). In the same way, each element in the k’th column of the spatially 
weighted matrix 𝑽𝑿" represents the average of the covariate	𝑿S over all neighbours to municipality 
(i) at time (t). 
 
Conventional GIS-software considers two geographical locations (municipalities) to be neighbours 
only if they share a land border. If they are separated by water, like for instance the municipalities 
of Fredericia (in Jutlandia) and Middelfart (on Funen), which are separated by the Little Belt, they 
are not considered neighbours. As a consequence, island-municipalities are considered to have no 
neighbours at all. 
 
In the Danish context this convention makes good sense in some cases, but not in all. It makes 
sense, for instance, to consider the island-municipality Bornholm to have no neighbours, given its 
geographical position and its distance to the mainland. It arguably makes less sense to consider the 
island-municipality Morsø to have no neighbours, since Morsø is connected to two other 
municipalities (Skive and Thisted) by bridges. One could try to remedy this problem by adopting a 
“bridge criterion” according to which two municipalities are considered neighbours if they do not 

                                                
14 Copenhagen, Aarhus, Aalborg, and Odense. Frederiksberg has been omitted, since it is a neighbour to 
Copenhagen. 
15 Results are available from the author on request. 
16 I use the “Bishop” neighbour definition. Thus municipalities sharing just a vertex, but not an edge, of the 
border are considered neighbours nevertheless. 
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share a land border, but are connected by a bridge (or tunnel for that sake).17 However, this would 
probably create a problem with the municipalities of Nyborg (on Funen) and Slagelse (on Sealand), 
which are separated by the Great Belt, but connected by a bridge (and a railway tunnel). Due to 
distance alone – the Great Belt-connection is about 18 km long – talking about Nyborg and Slagelse 
as neighbours might appear somewhat farfetched.18  
 
In the present analysis I follow conventions and consider municipalities to be neighbours only if 
they are geographically adjacent. This means that island-municipalities are considered 
neighbourless. They are hence excluded from all computations involving spatial lags of the 
dependent and/ or independent variables. I also do not consider municipalities separated by water 
(like Fredericia and Middelfart or Nyborg and Slagelse) to be neighbours. As it turns out, the results 
are reasonably robust to this choice: if the “bridge criterion” is applied instead (except to the case of 
Nyborg and Slagelse), the numerical results change only marginally and the substantive 
interpretations remain the same. 
 
3.3. Model specification 
Since the data have a panel structure,19 I fit spatial panel regression models. I follow the 
recommendations of, i.a., Beck (2001) and Elhorst (2003: 255) in using fixed effects (rather than 
random effects) to model cross-sectional heterogeneity in the data.  
 
Municipal tax rates for year (t) are fixed – at the latest - in October of year (t-1) and remain fixed 
throughout year (t). I therefor include the exogenous covariates with a one-year temporal lag. 
Assuming a contemporaneous relationship between covariates and tax rates would imply an 
assumption of perfect foresight in local politicians and administrations, which appears a little far-
fetched. On the other hand I include the spatially lagged dependent variable – i.e. the average tax 
rate in the neighbour municipalities – without a temporal lag. I hence assume that decision makers 
in a given municipality have sufficient information on how neighbouring municipalities are going to 
set their tax rates for the upcoming year and act on this information. 
 
Whether the exogenous covariates should be entered into the model with or without spatial lags is 
an open question. If one assumes that tax rates in a given municipality are affected by the 
municipality’s own per capita tax base, its own per capita size of its required expenditures, its own 
per capita revenue from net-grants from the inter-municipality equalization scheme, and its own per 
capita state reimbursements, but that there is no direct impact on the municipal tax rates from the 
per capita tax base, the per capita size of required expenditures, the per capita revenue from net-
grants from the inter-municipality equalization scheme, and the per capita state reimbursements in 
neighbouring municipalities (i.e. no externalities), spatial lags of these variables are not needed. If 
there are spill-over effects however, for instances externalities, spatial lags should be included. 
Ultimately the question must be decided on empirical grounds. 
 
The final specification issue concerns if the model should be estimated in levels or in changes. 
Considering the two underlying theories it would seem that tax-mimicking theory does not point to 

                                                
17 The underlying rationale for such a criterion could be ease of move between different municipalities, 
which, admittedly, may be more relevant in the case of tax competition (“exit”) than in the case of tax 
mimicking (“voice”).  
18 Furthermore, the bridge is a toll bridge. 
19 I do not distinguish between panel data and time-series cross-sectional data (TSCS) in the present context. 
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one specification over the other. The performance of local politicians may be judged by comparing 
a municipality’s tax levels as well as the size of its changes in tax levels to what is happening in 
neighbouring municipalities. From the perspective of tax-competition theory the level of the tax 
rates in a municipality vis-à-vis its neighbours should be assumed to be more important than the 
size of changes in the tax rates (as long as they do not impact on relative tax rate levels). For that 
reason I estimate the models in levels.  
 
3.4. Estimation 
Including the spatially lagged dependent variable among the regressors obviously gives rise to an 
endogeneity problem. Estimating such a model by OLS will result in estimates that are biased and 
inconsistent. Among the possible alternatives are IV-regression with least-squares- or general 
method of moments (GMM)-estimation, and maximum likelihood (ML)-estimation. 
 
Kelejian and Prucha (1998) have proposed a two-step least-squares method, where spatially lagged 
values of the exogenous regressors are used as instruments for the spatially lagged dependent 
variable in the first stage. Their method of instrumenting has been widely used in empirical 
applications, both with and without the least-squares estimation method. How well a two-step 
procedure works, however, is crucially dependent on the strength of the instruments used in the first 
stage, regardless of whether the estimation method is least squares or GMM. If the spatially lagged 
regressors in the model are not exogenous to the spatially lagged dependent variable, the estimates 
become biased.20 Baskaran (2014) provides an empirical illustration of this problem. 
 
Maximum likelihood estimation provides an obvious alternative as it circumvents the problem of 
selecting suitable instruments for the spatially lagged dependent variable. It is, however, 
computationally demanding even with moderately sized data sets. Furthermore, since it is based on 
numerical, non-linear optimization, convergence problems can occur. Also, if an optimum is 
attained, it may not be the global optimum. 
 
In the following analyses I use the ML-estimator implemented in the user-written Stata routine 
xsmle (Belotti et al. 2017). It produced the same results as the “official” spxtregress-routine in Stata 
15, but turned out to converge faster and more reliably. 
 
3.5. Model selection strategy 
As mentioned above, tax competition- and tax mimicking-theories are consistent with a SAR-, a 
SDM-, or a SAC-specification, since these models all include a spatial lag of the dependent 
variable, meaning that the tax rates in a municipality are influenced by the tax rates in neighbouring 
municipalities. However, spatial correlation in tax rates could also be produced by spatial clustering 
in variables that have an impact on tax setting behaviour which otherwise is unrelated (Darmofal 
2015: 68). A SEM models spatial correlations in tax rates as a function of spatially correlated 
external shocks. Central government rules and regulations concerning municipal tax setting would 
produce exogenous, locally correlated shocks, if they have the same or similar effects in all 
municipalities. If data are best described by a SEM, this hence rejects tax competition- and tax 
mimicking-theories. The same is true, of course, if data are best described by a non-spatial panel 
model. If data are best described by a SAR-, a SDM-, and a SAC-specification, tax competition- 
and tax mimicking-theories are supported. It is hence of tantamount importance to test if a non-
                                                
20 Furthermore, Hansen’s J-test for overidentifying restrictions, which is routinely used as a check on the 
strength of instruments, is only valid if at least one instrument is exogenous. 
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spatial model or a SEM, or either a SAR-, a SDM-, or a SAC-specification give the best description 
of the spatial dependencies in the data (Darmofal 2015: 68-70).21 
 
Anselin and Rey (1991) have suggested a heuristic for deciding among the possible models based 
on a sequence of Lagrange-multiplier diagnostics applied to the residuals from an OLS-regression 
(Darmofal 2015: 79-88). LeSage (2014a; 2014b) has suggested a Bayesian approach to model 
selection. I choose a general-to-specific strategy outlined in Belotti et al. (2017) instead. I begin by 
fitting a SDM, since a SDM nests the alternatives that are important in this context: the panel model 
without any spatial dependencies, the SAR and the SEM. That means that the non-spatial panel 
model, the SAR, and the SEM can be tested against the SDM using LR-tests.22 The SAC, on the 
other hand, is not nested in the SEM. I therefore rely on a comparison of the AICs in order to decide 
between the SEM and the SAC. 
 

4. Findings 
4.1. Descriptives 
 
Table 2 shows averages and standard deviations of the three municipal tax rates and their over-time 
development from 2007 to 2017. 
 
As can be seen, the means of all three municipal tax rates have increased over the period 2007 – 
2017, although the increases are certainly moderate in size. In comparison, municipal tax rates 
taken together increased by 20.96% over the period 1977 – 1987, i.e. before the introduction of 
intensive and systematic central government regulation of municipal tax setting behaviour.23 Thus 
the near-stability of municipal tax rates 2007 – 2017 most likely has to be seen as an effect of 
central government rules and regulations aiming at keeping the lit on municipal tax rates. 
 
Perhaps more surprising, Table 2 also shows that the standard deviations in all three tax rates have 
increased over the same period. Thus, municipality tax rates have shown no tendency to converge 
nationwide; actually, the trend has been in the opposite direction.  Intuitively, that is not what one 
might expect if municipal tax setting were increasingly determined by centralized rules and 
regulations. 

                                                
21 Remarkably, this is rarely seen in empirical studies of tax competition or tax mimicking. It is hard to tell, 
however, if the testing has not been done or if the results just have gone unreported.  
22 Contrary to spatial panel models, non-spatial fixed-effects panel models are not normally estimated by 
maximum likelihood, but by least squares. However, one can easily obtain the value of the log likelihood 
function for a non-spatial fixed-effects panel model needed for the LR-test by substituting the parameter 
estimates from a least squares solution into the expression 

𝑙𝑜𝑔𝑙 = −
𝑁𝑇
2 log(2𝜋𝜎9) −

1
2𝜋𝜎9

]](𝑦="∗
`
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;
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where N is the number of cases, T the number of time periods and * signifies that the dependent and 
independent variables are demeaned (Elhorst 2014b: 41). Alternatively, one can fit the SDM and test the 
relevant restrictions directly. If 𝐻e

fgfhij":𝜽 = 𝜌 = 0 is not rejected, data support a model without spatial 
lags. If 𝐻eklm : 𝜽 = 0 is not rejected, data support a SAR. If 𝐻ekno : −𝜌𝜽 = 0 is not rejected, data support a 
SEM. The test statistic is distributed as 𝜒9 with degrees of freedom equal to the number of restrictions. 
23 For all local taxes together (municipal + county taxes) the rise was a staggering 26.63%. 
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Table 2. Means and standard deviations of municipal tax rates 2007 - 2017 
 

Year Composite tax rate 
(%) 

Income tax rate 
(%) 

Land tax rate 
(‰) 

 Mean SD Mean SD Mean SD 
2007 24.68 0.94 24.74 0.90 24.25 4.44 
2008 25.04 0.90 25.08 0.86 25.11 4.46 
2009 25.04 0.92 25.11 0.88 25.37 4.52 
2010 25.13 0.94 25.21 0.91 25.71 4.46 
2011 25.18 0.93 25.25 0.90 26.06 4.48 
2012 25.16 0.94 25.26 0.90 26.07 4.49 
2013 25.24 1.03 25.25 0.91 26.25 4.57 
2014 25.24 1.07 25.25 0.94 26.27 4.54 
2015 25.24 1.09 25.26 0.94 26.19 4.58 
2016 25.25 1.11 25.27 0.96 26.15 4.54 
2017 25.27 1.13 25.29 0.97 26.13 4.60 

 

 
At the same time, the data show a clear local (neighbourhood) clustering in all three tax rates. 
Municipalities’ composite, income, and land tax rates tend to correlate with the mean of the 
corresponding tax rates in their neighbouring municipalities. With the composite tax rate, the simple 
bivariate correlation over all municipalities and all years 2007 – 2017 is r = 0.482. With the income 
tax rate, it is r = 0.549, and with the tax rate on land it is r = 0.374. 
 
So even though municipal tax rates have become more diverse globally, this does not imply that the 
correlations between the tax rates in a given municipality and the mean of its neighbours’ tax rates 
must have weakened also. The actual developments can be seen in Figure 1, which shows the 
spatial correlations (the correlations between a tax rate in a given municipality and the average of 
the same tax rate over its neighbours) for all three tax rates by year.24 Figure 1 thus gives an 
impression of the size of the correlations between the tax rates in each of the municipalities and its 
neighbours, as well as the over-time development 2007 -2017 of these correlations.  
 
Three traits appear worth noticing. In the first place, there is a moderate to strong spatial correlation 
in all tax rates. In the second place, the spatial correlation in the income tax rate is strongly 
increasing over time, whereas the spatial correlation in the land tax rate appears more or less stable 
at a moderate level. The impact of the tax rate in neighbouring municipalities on the tax rate in a 
given municipality has thus been increasing over time for the income tax rate, but not for the land 
tax rate.25 The development in the composite tax rate by and large follows the development in the 
tax rate on income. This simply reflects the weight of the tax rate on income in the computation of 
the composite tax rate variable. We thus do not find the same divergence of tax rates locally as we 
found globally. Thirdly, the spatial correlation in the income tax rate is stronger than the spatial 
correlation in the land tax rate for most of the period. The impact of the tax rate in neighbouring 

                                                
24 The spatial autocorrelations are computed as 𝑐𝑜𝑟𝑟" = 𝑐𝑜𝑟𝑟(𝝉",𝑾𝝉"). 
25 It is worth noticing that there seem to be no upward kinks in the curves corresponding to years with 
municipal elections (2009, 2013, and 2017). While not conclusive, this may be taken to indicate that the 
development is not driven by tax mimicking. 
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municipalities on the tax rate in a given municipality is thus stronger for the income tax than for the 
land tax over all years but 2007.  
Figure 1. Spatial (neighbourhood) correlations in tax rates over time 
 

 
 
From the point of view of tax mimicking-theory both the lower level of spatial correlation in the tax 
rate on land, as well as its stability over time, could possibly be explained by assuming that the tax 
on land is less salient to voters than is the tax on income.26 Most voters pay considerably more in 
income than in land tax. Furthermore, to tenants the land tax is hidden in the rent they pay, while 
the income tax is visible to everybody. Hence the income tax rate can be claimed to provide a better 
yardstick to measure political performance by, leading to higher degrees of mimicking between 
municipalities with respect to the income tax rate. The increase in the spatial correlation in the 
income tax rate would in this perspective reflect an intensified electoral competition at the 
municipal level, which necessitates an increasing extent of tax mimicking. 
 
From the point of view of tax competition-theory the lower level of spatial correlation in the tax rate 
on land, relative to the tax rate on income, could be explained by the fact that the land tax is a tax 
on an immobile tax source, whereas the income tax is not. Tax competition should hence be 
expected to be more intense with respect to income taxation. From this perspective the increase in 

                                                
26 For the role of tax saliency in relation to strategic tax-setting among sub-national jurisdictions see for 
instance Altemeyer-Bartscher (2014). 
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the spatial correlation in the tax rate on income reflects an intensifying tax competition for mobile 
tax sources at the municipal level (the causes for which have to be found outside the theory). 
 
Alternatively, the over-time increase in the spatial correlation in the tax rate on income might just 
reflect that increasingly Danish municipalities have been subjected to correlated exogenous shocks 
of relevance to their tax rates. In that case the increase in the spatial correlation would not be due to 
strategic interaction – be it tax-competition or tack-mimicking – but just to the working of such 
correlated exogenous shocks (“attributional dependence”, Darmofal (2015: 14)). One source of 
relevant correlated external shocks could be government regulations affecting the tax setting 
behaviour in all municipalities and forcing municipal tax rates to become ever more similar over 
time. This interpretation would support Blom-Hansen’s claim that local taxation rights have been 
almost totally superseded by central regulation (Blom-Hansen 2013: 121). One obvious problem 
with this interpretation, however, appears to be that between 2007 and 2017 municipal tax rates 
have not become more similar nation-wide, as can be seen in Table 2. 
 
As mentioned in section 2.3 above, for the tax mimicking or the tax competition explanation to be 
supported by the data, we should expect to find a SAR, a SDM, or a SAC model to fit the data best, 
since all these models include spatial lags of the dependent variable which can be taken to be 
indicators of strategic interactions between a municipality and its neighbours in tax setting. If the 
explanation from correlated external shocks (among them central government rules and regulations) 
is correct, we should expect to find the best fit with a SEM, since this model does include correlated 
exogenous shocks, but no spatial lags of the dependent variable (i.e. no spill-over from the tax 
setting in neighbouring municipalities). 
 
4.2. Estimation results 
4.2.1. Model selection 
Table 3 shows the results of the tests of the SDM-specification against the non-spatial-, the SAR-, 
and the SEM-specification. All three alternative specifications are clearly rejected in favour of the 
SDM-specification for all three municipal tax rates. Especially the rejection of a pure SEM-
specification is important here because it implies that the spatial dependence in the data cannot be 
explained just by spatially correlated external shocks. 
 
Table 3. Tests of non-spatial model, SAR, and SEM against the SDM 
 
H0 Composite tax rate Income tax rate Land tax rate 
 𝜒9 df p 𝜒9 df p 𝜒9 df p 
 
Non-
spatial 

 
218.07 

 
5 

 
<0.001 

 
60.44 

 
5 

 
<0.001 

 
 23.45 

 
5 

 
<0.001 

 
SEM 

 
61.18 

 
4 

 
<0.001 

 
34.69 

 
 4 

 
<0.001 

 

 
 20.05 

 
 4 

 
<0.001 

 
SAR 
 

 
35.10 

 
4 

 
<0.001 

 
24.89 

 
 4  

 
<0.001 

 
 17.53 

 
 4  

 
<0.005 
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Table 4 shows the AIC-values from the SDM- and the SAC-specification, respectively, for all three 
municipal tax rates. 
 
Table 4. AIC-values for SDM- and SAC-specifications 
 
 Composite tax rate Income tax rate Land tax rate 
 
SDM: AIC 
 

 
 -205.83 
 

 
 -637.03 

 
 2486.03 

 
SAC: AIC 
 

 
 -224.51 

 
 -634.88 

 
 2470.40 

 
Here the picture is less clear. The AIC-values reject the SAC in favour of the SDM with the income 
tax rate, while they reject the SDM in favour of the SAC with the two other tax rates. It should be 
noted, however, that the differences in the AIC-values are small with all three tax rates, meaning 
that, by and large, a SAC and a SDM fits the data equally well. 
 
As mentioned above, in a SDM one includes spatial lags of covariates in the specification explicitly. 
In a SAC, spatial lags of covariates do not enter. If special lags of covariates do in fact impact on 
the tax rate – i.e. if the values of covariates in neighbouring municipalities have an impact on the 
tax rate in a given municipality – then in a SAC this effect will appear as spatially correlated errors. 
Finding that a SDM and a SAC fits the data about equally well can hence be taken to indicate that 
there are no important spatially lagged covariates missing from the SDM. 
 
In the present context, the main interest is in the spill-over effects from the tax rates in 
neighbourhood municipalities. Both the SDM and the SAC includes these effects. Since the two 
models are, by and large, equivalent with respect to their fit to the data, I opt for the SDM, which I 
consider the most informative in substantive terms of the two models.27 
 
4.2.2. Estimation results 
Table 5 shows the results from fitting a SDM to the data for all three tax rates. Beginning with the 
composite and the income tax rate, the first two columns in Table 5 suggest that with these two 
dependent variables the model fits the data acceptably well, as can be seen from the AIC and the 
𝜎t9.28  Also, there is little spatial clustering in the residuals, which indicates that the model does 
account for most of the spatial neighbourhood clustering observed in the data.29 Furthermore, Table 

                                                
27 Basically, a SAC allows testing for spatially correlated exogenous shocks (besides spill-over effects from 
neighbouring municipalities). A SDM allows testing in which covariates these external shocks have 
occurred. 
28 I do not report R2- or similar goodness-of-fit measures here, since they are strictly speaking not suitable 
with spatial panel models, cf. Elhorst (2014b: 59-60). Elhorst provides alternatives for a SAR- and for a 
SEM-specification, but not for a SDM. 
29 It should be kept in mind, however, that the spatial correlation in the errors is defined relative to the spatial 
weight matrix used in the estimation, which in this case is based on geographical adjacency. If there are other 
spatial dependencies in the data, which are not picked up by the spatial weight matrix, much stronger spatial 
correlation might be left in the residuals undetected. 
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6 shows that the estimated total effects (direct + indirect) of the covariates are statistically 
significant and in the expected direction.   
 
Most important from the point of view of strategic tax setting in the municipalities, the estimates of 
the spatially autoregressive parameter 𝜌 are significant with both tax rates. This means that data 
show a significant impact on – or spill-over into - a municipality’s composite and income tax rates 
from the mean of the composite and the income tax rates in neighbouring municipalities, which 
suggests that strategic tax setting is indeed taking place, at least to some extent. The municipalities’ 
composite tax rates tend to move in the same direction as the mean composite tax rate in the 
neighbouring municipalities. The same holds true for the income tax rate, although the effect of (a 
change in) the average income tax rate in the neighbouring municipalities is numerically somewhat 
weaker. These results are robust to the choice of estimation technique: they are also obtained when 
using two-step LS-estimation instead of (quasi) Maximum Likelihood.30 If the finding is due to tax 
competition or to tax mimicking the data cannot tell, however. 
 
Table 5. Spatial dependence in municipal tax rates 2008 – 2017: Spatial Durbin model 
 
 Composite tax rate Income tax rate Land tax rate 
Estimated 𝛽:    
Tax_base_per_capt-1 -0.286 (0.034) -0.033 (0.028) 0.209 (0.138) 
Eq_grant_per_capt-1 0.186 (0.080)** 0.006 (0.066) 0.742 (0.326)** 

Reimburs_per_capt-1 0.379 (0.154) ** 0.125 (0.126) 0.744 (0.623) 
Populationt-1  -0.083 (0.022)*** -0.044 (0.018)** -0.198 (0.089)** 

    
Estimated 𝜃:    
Tax_base_per_capt-1 -0.017 (0.037) 0.009 (0.030) -0.102 (0.150) 
Eq_grant_per_capt-1 0.142 (0.086) * 0.266 (0.070)*** 0.263 (0.347) 

Reimburs_per_capt-1 -0.778 (0.164)*** -0.306 (0.135)** -0.530 (0.666) 

Populationt-1 -0.081 (0.021)*** -0.043 (0.017)** -0.335 (0.084)*** 

    
Estimated 𝜌: 0.388 (0.033)*** 0.200 (0.040)*** 0.072 (0.041)* 

    
𝜎t9 0.044 (0.002) *** 0.030 (0.001) *** 0.739 (0.035) *** 
AIC -205.83 -637.03 2486.03 
Spatial correlation in 
errors 

-0.075 -0.008 -0.018 

 
Municipality fixed effects included, but not shown. Standard errors in parentheses. 
***, **, *: significant at the 1 pct.-, 5 pct.-., and 10 pct.-level, respectively 
 

                                                
30 There seems to be a tendency for two-step estimation to result in higher estimated values of ρ than (quasi) 
MLE-estimation, when average tax rates in neighbouring municipalities are instrumented using lagged 
values of the exogenous regressors (Lyytikäinen 2012). This tendency can also be seen with the data 
analysed here: when fitting a simple SAR-model, the ML-estimate of 𝜌	is 0.41 (using Stata’s spxtregress-
routine), while the 2SLS-estimate obtained from the same data by using the MATLAB-toolbox provided by 
Álvarez et al. (2017) is 0.74. 
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However, the results also indicate that the observed spatial correlations in the composite and the 
income tax rates are not entirely due to strategic tax setting in the municipalities. With both 
dependent variables, the estimates for three out of four 𝜃	are statistically significant. That means 
that the choice of the composite and the income tax rate in a given municipality is not only affected 
by the average composite and income tax rate in neighbourhood municipalities, together with a 
number of structural characteristics of the municipality itself, but also by structural characteristics 
of the neighbouring municipalities. The observed spatial correlations in the composite and income 
tax rates thus do not only reflect strategic tax-setting behaviour in municipalities, but also spill-over 
effects from structural characteristics. 
 
 
Table 6. Direct, indirect, and total average effects of covariates on the dependent variables 
 
 Composite tax rate Income tax rate Land tax rate 
Direct:    
Tax_base_per_capt-1 -0.031 (0.032) -0.032 (0.027) 0.213 (0.139) 
Eq_grant_per_capt-1 0.212 (0.072)*** 0.020 (0.061) 0.744 (0.311)** 

Reimburs_per_capt-1 0.314 (0.138) ** 0.119 (0.117) 0.786 (0.590) 
Populationt-1  -0.096 (0.031)*** -0.047 (0.018)*** -0.204 (0.087)** 

    
Indirect:    
Tax_base_per_capt-1 -0.044 (0.037) 0.001 (0.030) -0.096 (0.149) 
Eq_grant_per_capt-1 0.322 (0.072)*** 0.069 (0.070)*** 0.346 (0.341) 

Reimburs_per_capt-1 -0.964 (0.165)*** -0.345 (0.128)*** -0.549 (0.630) 

Populationt-1 -0.173 (0.031)*** -0.063 (0.020)*** -0.377 (0.089)*** 

    
Total:    

Tax_base_per_capt-1 -0.075 (0.018)*** -0.030 (0.011)*** 0.116 (0.049)** 

Eq_grant_per_capt-1 0.539 (0.056)*** 0.342 (0.035)*** 1.091 (0.149)*** 
Reimburs_per_capt-1 -0.650 (0.129)*** -0.226 (0.081)*** 0.238 (0.344) 
Populationt-1 -0.269 (0.042)*** -0.110 (0.026)*** -0.581 (0.112)*** 
 
***, **, *: significant at the 1 pct.-, 5 pct.-., and 10 pct.-level, respectively 
 
With the land tax rate as dependent variable, column 3 in Table 5 indicates that the model fits the 
data less well, as can be seen from the values of the AIC and the 𝜎t9.. Moreover, the total effect of 
one of the covariates in Table 5 is insignificant, and the sign to the total effect of the Tax base 
variable is unexpected. All this suggests that the model may be mis-specified to some extent. On the 
other hand, the tests in Table 3 show that the SDM cannot be reduced to a SAR- or a SEM-model in 
the case of the land tax rate either. This might indicate that the problem lies with the weight matrix 
W. Conceivably W could be mis-specified in the sense that “the relevant other municipalities” with 
respect to the land tax rate are not really or not exclusively the geographical neighbours. One could 
imagine, for instance, that when setting their land tax rate municipalities with many summer 
cottages will be influenced by how other municipalities with many summer cottages set their land 
tax rates, whether or not they actually are geographically adjacent. This clearly calls for further 
explorations. 
 



 19 

5. Conclusion  
Did politicians in Danish municipalities engage in strategic tax-setting in the period 2007 - 2017? 
The spatial structure in the data on the income tax rate and on the composite tax rate suggest that 
they did. Empirically, for a given municipality these two tax rates are systematically and 
significantly related to the mean of the corresponding tax rates in neighbour municipalities. 
Furthermore, the spatial patterns in the data cannot be explained by spatially correlated shocks in 
included or omitted exogenous variables. Therefore, the observed spatial structure in the tax rate 
data cannot be solely attributed to central government interference with the tax setting behaviour in 
municipalities. Whether this strategic tax-setting reflects tax competition or tax mimicking is not 
important in the present context, but remains a question for further research.  
 
Neighbourhood effects were found to be considerably weaker with the tax rate on land. This might 
be due to a mis-specification of which other municipalities are relevant for the choice of the tax rate 
on land in a given municipality. But it might also indicate that strategic tax-setting is less prominent 
in the case of land tax rates, be it because land is an immobile tax source (the argument from tax 
competition theory) or because land tax rates are less visible to many voters than income tax rates 
(the argument form tax mimicking theory). 
 
Municipalities could obviously not be able to engage in strategic tax-setting if they had not at least 
some degrees of freedom in their decisions on tax rates. Although the heavy hand of central 
government is probably behind the very moderate increases in all three tax rates over the period 
2007 – 2017, the present study nevertheless presents a somewhat less dystopic picture of the state of 
local tax autonomy in Denmark than Blom-Hansen (2013). By the same token, it demonstrates the 
potential fruitfulness of complementing institutional approaches with behavioural studies, as this 
may yield a more nuanced picture. 
 
Fiscal federalism is sometimes marketed as a way of taming the Leviathan, i.e. of keeping the 
growth of the public sector under control (e.g. Feld et al. 2010). Here the Danish case seems to 
suggest that big government can coexist with autonomous tax-setting authority in lower-level 
jurisdictions, at least up to a certain level of autonomy. Evidence on strategic tax setting from other 
Scandinavian countries likewise suggests that the Leviathan can coexist with fiscal decentralisation. 
This in turn suggests that institutions count, but policies decide.31 
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