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Abstract

The corporate income tax is a corporate tax which aggregates economic, political and social aspects. The
paper focuses on identification, analysis and assessment of homogenous EU countries groups, which show
the common characteristics in the field of corporate taxation based on the selected segmentation criteria.
Within the statistical meta-analysis in this paper some several methodical approaches were used: variants of
agglomerative hierarchical cluster analysis, k-means method and fuzzy c-means and also multidimensional
scaling method are implemented and compared. The purpose of this research is, in the context of theoretical
implication to provide a synthesis of knowledge and empirical evidence about selected determinants of
corporate taxation, and to verify the applicability of the clustering methods when gaining knowledge in the
field of taxation. In the context of practical implication is the main purpose of this research the categorization
of European countries into economically meaningful clusters, based on their similarity in corporate taxation,
and to assess the convergence of European countries in corporate taxation. Results of provided cluster
analysis are five groups of multidimensional objects with distinctive characteristics: nominal and effective
corporate tax rate, economic performance and the level of debt.
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Resumen

El impuesto sobre sociedades es un impuesto que agrega aspectos económicos, políticos y sociales.
El artículo se centra en la identificación, el análisis y la evaluación de grupos homogéneos de países
pertenecientes a la Unión Europea que muestran características comunes en el campo de la fiscalidad de
las empresas basándose en los criterios de segmentación seleccionados. Dentro del metaanálisis estadístico,
en el presente trabajo se utilizaron varios enfoques metódicos, tales como: variantes de análisis jerárquico
aglomerativo de cluster, métodos K-means y Fuzzy C-means, así como método de escalamiento multidi-
mensional, que son implementados y comparados. El propósito de esta investigación es, en el contexto de
implicación teórica, proporcionar una síntesis de conocimiento y evidencia empírica sobre las determinantes
de la fiscalidad empresarial y verificar la aplicabilidad de los métodos de agrupación mientras se adquiri-
eren conocimientos en el ámbito fiscal. En el contexto de implicación práctica, el principal objetivo de esta
investigación es la clasificación de los países europeos en grupos económicamente significativos, basado
en su semejanza en la fiscalidad de las empresas, y evaluar la convergencia de los países europeos en los
impuestos de sociedades. El resultado proporcionado del análisis cluster son cinco grupos de objetos mul-
tidimensionales con características distintivas: tasa nominal y efectiva del tipo impositivo de sociedades, el
rendimiento económico y el nivel de deuda.
© 2017 Universidad Nacional Autónoma de México, Facultad de Contaduría y Administración. Este es un
artículo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Palabras clave: Impuesto de sociedades; Tipo impositivo efectivo y nominal del impuesto de sociedades; Competencia
fiscal; Convergencia fiscal; Análisis cluster
Códigos JEL: H25; H22; H20

Introduction

One of the latest trends in global tax evolution during the last two decades is the tax burden
transfer from the direct to indirect taxes (Taxation and Customs Union, 2011, 2013). These
tendencies were intensified especially after 2009, when the revenues from indirect taxes increased
(within the EU-27 during the period 2009–2012 in average for about 0.9%), while the average of
the company’s tax burden has decreased (within the EU-27 during the period 2009–2012 in average
for about 0.2%). The trends seen in the taxation of corporations are focused on enlargement of the
tax base, increase of the control, tax transparency, improvement and implementation of regulations
to prevent tax frauds both at national as well as international level and also on increase in the
amount of sanctions imposed with the purpose to receive sufficient state revenues (Taxation and
Customs Union, 2014).

One of the reasons for the tax burden transfer is besides the European Commission recom-
mendation (European Commission, 2001) also the fact, that is according to Hynes and O’Connor
(2014), who reviewed academic literature on the economic effects of corporation taxes with par-
ticular attention to growth effects, that corporate taxes are considered to be the most distorted
and harmful taxes for economic growth of all of the taxes. As authors state, the relationship
between corporation taxes and economic growth indicates a negative relationship of between
0.6% and 1.8% of economic growth for each 1% change in the statutory corporate tax rate Hynes
and O’Connor (2014, p. 12).

The corporate income tax is a corporate tax which aggregates economic, political and social
aspects. Individual aspects are implemented into corporate taxation through many quantitative

http://creativecommons.org/licenses/by-nc-nd/4.0/
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and qualitative determinant’s impact. Their impact may be reflected directly through tax struc-
ture itself, or indirectly through the behaviour of taxpayers (Devereux & Griffith, 2003; Hall &
Rabushka, 2007).

The economic aspect is in the level of corporate tax burden reflected both in a short-term, as
well as, long-term period through measurable quantitative determinants (such as the economic
performance and economic development in the country, the economic cycle, the level of inflation,
the external balance of the country, fiscal balance and the debt service of the country, labour
market indicators, exchange rate, financial policies) and qualitative factors (such as the quality
of the business environment) (Karagöz, 2013; Kubátová & Říhová, 2009; Mura & Buleca, 2012;
Šoltés & Gavurová, 2013; Tkáčová, Siničáková, & Kralik, 2015; Vasiliauskaite & Stankevicius,
2009; etc.). The corporate income tax aggregates political aspects, which are reflected through
implemented legislation (the quality and simplicity of legislative framework), institutional fac-
tors, political stability and continuity of tax system and tax policy, the corruption, the priorities
of governmental and legislative representatives, the membership in various integration groups
of economic or political character (Bayer, 2011; Bird, Martínez-Vázquez, & Torgler, 2008 in
Castro & Camarillo, 2014; Martin-Mayoral & Uribe, 2010 in Castro & Camarillo, 2014; Gupta,
2007). Corporate income tax aggregates also the social aspects which belong to qualitative deter-
minants. Into this group can be included e.g. historical and sociological factors (geographical
location of the state, the state and legal system of the country), behavioural effects (behaviour of
taxpayers) demographic factors, level of education and cultural dimension of individuals and the
nation as a whole (Bayer, 2011; Castro & Camarillo, 2014; Hofstede, Hofstede, & Minkov, 2010;
Pessino & Fenochietto, 2010).

These mentioned aspects are specific and dynamic phenomena that are constantly evolving
and also influence each other (Bayer, 2011). The degree of influence may vary according to the
intensity of the relation between the variables. Either the different variables affect the tax revenue
with varied impact during a particular period or the same variable may affect with different
intensity across different periods (Mihóková, Andrejovská, Glova, & Dráb, 2015).

Formulation  of  research  problem,  goal  and  methods

Tax systems of individual countries should be in the context of economic effectiveness ideally
neutral. As European Commission (2001) states, in the field of corporate taxation would that
mean, that the choice of investment, its financing or its exact location should not be driven by tax
considerations, in international context should similar investments face markedly similar effective
levels of taxation. However, tax competition has always existed (Remeur, 2015). Tax competition
divided all economic experts into two groups (those who view it as a positive for economic growth
as such Salin, 1998; Tiebout, 1956; Wigger & Wartha, 2003 and those who view it as harmful
as such Griffith & Klemm, 2004; Stiglitz & Rosengard, 2015; Wilson, 1999) and offers for tax
payers space for transferring their tax bases into countries with a lower tax burden and possibility
for tax liability optimization or even avoidance, resulting in rising tax competition between states.

Tax competition between individual tax systems in the context of globalization and interna-
tionalization concentrates mainly on tax revenues from mobile tax bases, which include income
from financial capital, VAT and excise taxes, personal income of individuals and not least profits
of companies (Klazar, 2011). Differences in the corporate taxation resulting from tax competition
can lead to an increase in social security costs because the economic activity may not take place
at the lowest (before tax) cost location by the lowest cost producers (Remeur, 2015). If the impact
of differences in tax regimes favours one corporate’s location over another corporate’s location,
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or one producer over another, then goods may be produced at a higher price (before tax price)
(European Commission, 2001). For this reason, the size of tax differences in corporate taxation
deserves attention.

Tax coordination and tax harmonization, as a basic significant processes of corporate tax burden
convergence, are the subject of discussion from the beginning of the European integration process.
Based on, all studies and research focused on convergence and divergence of corporate taxation
within European countries, which on it is this presented research focused, play important empirical
role. Due to this formulated problem is the main purpose of the presented paper in the context of
practical implication to categorize EU member countries into economically meaningful groups
based on the similarity in corporate taxation and to assess the convergence of European countries
in corporate taxation.

The goal of this paper is to create and choose an economically transparent and meaningful
categorization of the EU countries, taking into consideration selected segmentation criteria and
at the same time analyse the level of convergence through the homogeneity of corporate taxation
using cluster analysis. The classification of EU member countries is based on the combination of
various, specifically presented in the paper variables:

1. effective corporate income tax rate (EATR), expressed in %,
2. nominal corporate income tax rate (NTR), expressed in %,
3. total tax burden, expressed as tax quota II (a ratio of revenues from all taxes and social

contributions in the form of taxes to GDP) in %,
4. economic performance of the country, in the form of indicator GDP per capita at nominal

values in D  ,
5. public debt, expressed as a ratio to GDP in % and
6. the state budget balance, deficit/surplus of state budget, expressed as a ratio to GDP in %.

The selection of variables is adequate for assessing the convergence tendencies in corporate
taxation within European countries based on the following arguments. The first variable is the
effective corporate tax rate. Effective tax rate was chosen for two reasons: it accounts for dif-
ferences in tax bases of companies with their seats in different countries but competing on the
same market, what can affect their competitiveness. The effective taxation influences the choice
of location for business activities because multinational companies face only the tax rates in the
country where the activity takes place (European Commission, 2001). Differences in tax systems
in the field of corporate taxation cannot be evaluated with the one mentioned above variable only.
Therefore, the nominal tax rate as second variable was chosen. This step was based on the Baker
and McKinzie (1999) research. The European Commission Report (2001) states that the different
national nominal tax rates on profits (statutory tax rates, surcharges and local taxes) can explain
many of the differences in corporate taxation between countries. Baker and McKinzie (1999)
prove that the composition of the tax base does not have a great impact on the tax burden and
that the level of the nominal tax rate is the truly important factor for the difference in the tax
burden. Corporate taxes are in the tax systems of countries linked to the taxation of personal
income and consumption and property taxation and therefore it is necessary to consider the over-
all tax burden in the country, which is in this research expressed as tax quota. The selection of
other three variables (economic performance of the economy, the state budget deficit and public
debt) was conditioned by the own nature of corporate income tax, which aggregates economic
aspect. The economic performance of a country (measured as GDP per capita), as confirmed by
the authors Vasiliauskaite and Stankevicius (2009) in performed cluster analysis, has a positive
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impact on corporate taxation. The corporate tax burden has a significant impact on fiscal balance
of a country and the negative fiscal development can lead the governments to solve imbalances
through changes in tax burden. For reasons stated above it is necessary to consider fiscal variables
(Devereux & Griffith, 2003; Krogstrup, 2002).

As these indicators take on diametrically opposed values, the data were transformed through
the factor analysis.

The categorization was performed through various methodological approaches to the data
study, which are based on the concept of Euclidean metric. A term meta is used here as a term for
synthesis of various statistical approaches. These methods have been mentioned lately mainly in
context with the issue of so called manifold learning (Bronstein, Bronstein, Kimmel, Mahmoudi,
& Sapiro, 2010).

The selection of cluster analysis was conditioned by its own elementary purpose. As an impor-
tant exploratory data-mining tool, cluster analysis assigns objects in a data set into meaningful
and/or useful classes, so that objects in the same cluster are more similar to each other than to
those in other clusters. In general, the greater the similarity within a cluster and the greater dif-
ference between individual clusters, the better or more distinct the clustering is (Norušis, 2011;
Tan, Steinbach, & Kumar, 2006). Selection of clustering method represents a critical step in
a clustering process and the literature offers a large number of clustering methods (Estivill-
Castro & Yang, 2000; Suzuki & Shimodaira, 2006). As Kaufmann and Rousseeuw (2005)
state, the choice of a clustering algorithm depends both on the type of data available and on
the particular purpose. In accordance to formulated purpose and relative small database within
the cluster analysis methodology traditional hierarchical cluster methods and non-hierarchical
cluster methods can be used. Within the hierarchical methods were chosen the Ward linkage
and the median method (according to Ferreira and Hitchcock, 2009). As a supplement and
for comparison purposes was non-hierarchical cluster analysis used, applied through k-means
and fuzzy c-means methods, which was compared to other methods to detect so called vaguely
defined objects (Hastie, Tibshirani, & Friedman, 2009). The information on cluster structure was
added by the multidimensional scaling. The cluster analysis was performed in the statistical pro-
gramme R  for the EU countries for year 2013. The quantitative data were taken from the Eurostat
database.

The results of individual analysis within the selected clustering methods were mutually
compared and possible output deviations caused by algorithms of clustering processes were
taken into consideration within assessment of EU countries similarity in the context of cor-
porate income tax and assessment the of corporate taxation level within the tax system
convergence.

Theoretical  aspects  of  selected  corporate  tax  determinants

The purpose of the research in the context of theoretical implication is to provide a synthesis of
knowledge and empirical evidence about selected determinants of corporate taxation and to verify
the applicability of the hierarchical and non-hierarchical clustering methods in gaining knowledge
in the field of taxation. Between selected determinants were included also variables, which were
chosen as segmentation criteria and are significant for assessment of corporate taxation similarity
and tax convergence.

For categorization of EU member countries in the context of corporate income tax six seg-
mentation criteria were used, selection of which was conditioned by theoretical knowledge about
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their influence within the tax burden. The object of the presented part of the paper is to describe
relations between considered variables and corporate income tax.

The important segmentation criteria in the presented cluster analysis is the economy perfor-
mance expressed as a GDP or GDP per capita, which is the object of many foreign research
such as Castro and Camarillo (2014) and Livermore (2004). Authors studied the relation between
the GDP and tax revenues as a part of their econometric analysis. Authors state, that increase
in the profit from which is tax calculated has a positive impact on GDP. The impact of GDP
on corporate income tax revenue is studied also by Kubátová and Říhová (2009), Bayer (2011),
and Bánociová and Pavlíková (2013), who refer to a positive impact of GDP on this tax through
the panel regression analysis and the econometric model. Based on these research may identify
a two-way positive relation between GDP and corporate income tax. Interdependence of GDP
variation and structured tax burden was studied and analysed through the Spearman correlation
coefficient and thereafter they applied the method of cluster analysis on the data specimen of EU
member states also by Vasiliauskaite and Stankevicius (2009). Their results show that the level
of state’s GDP per capita causes a positive effect to the decrease of corporate income tax (lower
GDP per capita significantly supports the positive impacts of decreased corporate income tax in
economy).

The significant determinant of tax burden is tax rate. Tax rates (nominal, effective and aver-
age tax rates) are important indicators used not only by investors, but also by politicians and
economists. The dependency between the tax rate and the tax income was studied and ana-
lysed by Clausing (2007), Devereux (2006) or Devereux and Griffith (1999, 2003). The results
of their research show that higher the tax rate, higher the tax income increase. Based on these
research may be identified a two-way negative relation between tax rate and corporate income
tax.

Negative relation is also between tax rate and investments. The higher the corporate income
tax rate is, the more negative impact on investments is shown by the further increase of this rate.
On the contrary decrease in the corporate tax and mainly removal of selective benefits and tax
rebates, might deform the business and economic environment. The studies of Johansson, Heady,
Arnold, Brys, and Vartia (2008) have proven that the selective tax support of investments in small
businesses is not efficient in the global view and does not lead to the increase of total investments in
the economy. The businesses’ investments create a negative dependence on corporate taxation and
that is through the user costs of capital (Rosen, 1992). The effect of negative dependence between
corporate tax rate and investments at the company level is confirmed by authors Schwellnuss
and Arnold (2008) and Arnold et al. (2011), who show the effect of the negative dependence
between the investments and tax rate also at the level of industrial sector, but only with minimal
effect.

The ability of government to effectively manage the finances of state budget has a direct impact
also on the state’s tax policy, as in case of imbalanced budget, the state is forced to arrange for
missing finances to cover the higher state expenses and that is often done in form of taxes. An
existing fiscal imbalance can be tracked based on two indicators and that is state budget balance
and public debt (Dráb & Mihóková, 2013). The impact of tax debt service on taxes, tax systems,
and primary expenditures and on tax competitiveness was studied by Krogstrup (2002) within the
study of the European Central Bank, where he focused on the causality between a fiscal imbalance
and tax burden. A public debt and the state budget deficit were considered as variables which are
set up front. The results of his regression analysis confirmed that a one percentage point increase
in the debt service to GDP ratio results in an average 0.20 percentage point increase in the tax
burden in the following period.
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Figure 1. Dendrogram created through Ward’s method of cluster analysis for year 2013.
Source: Graphical output from R-programme.

Hierarchical  and  non-hierarchical  cluster  analysis  of  corporate  taxation

Categorization of the EU member countries focuses on the identification of economically
meaningful classes based on similarities in corporate taxation and assessment of the corporate
taxation level in the context of tax systems convergence.

The analysis was performed and is presented in two steps. In the first step of the research,
which is processed in chapters 4.1–4.4 of this paper, were clusters of similar countries identified
using each of the cluster analysis applied methods (Ward method, median method, k-means clus-
ter analysis and fuzzy). The final groups of these multidimensional objects with characteristics
were mutually compared and verified in the economic sense with the goal to identify econom-
ically meaningful categorization. In the second step of the research (chapter 5), was the final
categorization of countries performed, discussed and assessed within the context of tax systems
convergence.

Ward’s  method  of  hierarchical  clustering

The output of cluster analysis performed through the Ward’s method is the dendrogram.
This method creates approximately equally numerous clusters, while using the function NbClust
allowed us to identify that the optimal number of clusters is five. These clusters were visualized
in the form of dendrogram through cut  tree  command, as shown in Figure 1.

It has been confirmed in Table 1 that the Ward’s method creates the cluster of approximately
same amount. The exception is only the fifth cluster with Greece and Slovenia. However they
report such common characteristics by which they differ from other clusters.

The similarity rate of objects within one cluster and also the degree of dissimilarity of objects
from different clusters is shown in Figure 2. The results of the cluster analysis report the satisfactory
conclusion, as none of the clusters were overlapping and had joint intersections. The graph also
outlines the object of the fifth cluster (Greece and Slovenia), which is significantly different than
the others.
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Table 1
Cluster classification of the EU member states through Ward’s method for year 2013.

1. Cluster 2. Cluster 3. Cluster 4. Cluster 5. Cluster

Italy Bulgaria Luxemburg United Kingdom Greece
Spain Romania Netherlands Ireland Slovenia
Portugal Czech Rep. Germany Cyprus
France Poland Austria Hungary
Belgium Estonia Sweden Slovakia
Malta Lithuania Finland Croatia

Latvia Denmark

Source: Authors’ own elaboration.

Figure 2. Graphical representation of cluster analysis of EU member states by Ward’s method.
Source: Graphical output from R-programme.

Median  method  of  hierarchical  clustering

The second used method was the median method. As it is a hierarchical method, the output of
the analysis is a dendrogram, as shown in Figure 3. Using the NbClust  function was determined
that the optimal number of clusters is seven, which was visualized in dendrogram.

By comparing the outputs with the Ward’s method may conclude the following findings.
According to the median method the recommended number of clusters (seven) is higher than
according to the Ward’s method (five). The median method reports three clusters containing one
country in each and it is Greece, Slovenia and Luxemburg. The analysis using the Ward’s method
grouped Greece and Slovenia in one cluster and Luxemburg was a part of cluster of the most
developed EU countries, such as Netherlands, Austria, Germany, Denmark, Sweden and Finland.
The specifics of these three countries (Greece, Slovenia and Luxemburg) were however clearly
shown also in the Ward’s method. The reason why these countries were separated when using the
median method is a fact that this method primary does not track the number of clusters, while
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Figure 3. Dendrogram created through the median method of clustering.
Source: Graphical output from R-programme.

Figure 4. Graphical representation of cluster analysis of EU member states by median method.
Source: Graphical output from R-programme.

the Ward’s method creates the clusters of approximately the same size. Comparison of other
analysed countries and clusters points out that the classification of the EU countries is exactly
the same. Based on the above mentioned can be stated that the clustering of the member states
was performed mainly by using their similarities and differences and the selection of the certain
method of hierarchical clustering influenced the results only in the small extent. Figure 4 shows
the complete comparison of both methods.
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Figure 5. Determination of optimal number of clusters by k-means method.
Source: Graphical output from R-programme.

k-means  method  of  non-hierarchical  clustering

For comparison was used the k-means method and the fuzzy cluster analysis. The optimal
number of clusters was determined visually from the graphical presentation in Figure 5, based
on which we decided on optimal number of clusters being five. The testing shows the optimal
number of clusters between one to 10 clusters.

The curve sharply increased to the value of five, which indicated that this value represents the
optimum. Although the curve had the steepest increase at the value of two clusters, it would not
have sufficient informative nor analytical value to perform the cluster analysis for classification
of the EU member states only into two clusters. Therefore we prefer using the result of grouping
the objects (28 EU member states) into five clusters also in case of non-hierarchical clustering
through k-means  method, as it was in the analysis done through the hierarchical clustering. The
result of analysis performed through the k-means method is five clusters with six, seven, two, six
and seven EU member states, as shown in Table 2.

Comparing the results obtained using the k-means  method and the results from the hierarchical
Ward’s method (Table 1), was found out that both these methods had the same results, which is
very favourable and testifies the appropriate classification of the member states into individual
clusters. The first match was reached by clustering the states into five clusters. Although the
number of clusters was selected solely based on our decisions, but still using the results of testing
in R-programme.  Identical outputs of the Ward’s hierarchical method and the non-hierarchical
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Table 2
Cluster classification of EU countries according to the k-means method for year 2013.

1. Cluster 2. Cluster 3. Cluster 4. Cluster 5. Cluster

Italy Estonia Greece United Kingdom Luxemburg
Spain Bulgaria Slovenia Ireland Netherlands
Portugal Romania Cyprus Austria
France Czech Rep. Hungary Germany
Belgium Poland Slovakia Sweden
Malta Lithuania Croatia Finland

Latvia Denmark

Source: Authors’ own elaboration.

k-means  method were reported also in specific grouping of EU member states into individual
clusters. All of these countries were grouped into clusters by non-hierarchical k-means  method
the same as it was by the hierarchical Ward’s method. The results of clustering method k-means
proved what was already stated that the clustering fulfilled the requirements of clear classification,
the clusters were not overlapping and the distance between them is sufficient.

Non-hierarchical  method  of  fuzzy  cluster  analysis

The second testing non-hierarchical method used was the fuzzy cluster analysis. This method
was chosen due to the fact that compared to all other methods used so far, this one is very
specific in its algorithm of clustering. It used the probability calculations and it allowed the partial
grouping of one object in more clusters, always with a certain probability. Therefore may exclude
any distortion of the total cluster analysis. Every object was assigned with the probability values
which grouped this subject into individual clusters. The analysis was formulated also by the
multidimensional scaling (Fig. 6). The overlapping shows the percentage rate of relevance of a
given object to a certain cluster.

The data file showed the relevance rate of some objects very high, some of the countries
reported the signs of relevance to more than just one cluster. In case of classification into five
clusters, the clearest cluster classification was shown by Romania with the value of 81%. The
lowest relevance rate (30%) was reported by Slovakia and Greece. This result is understandable
as Greece is within the EU member states a very unique state in regards to its current political
and economic situation and therefore its grouping into cluster with other member states is very
ambiguous. In the previous analysis Greece created its own cluster or it was grouped with Slovenia.
On the other hand, Slovakia was at the interface of possible clusters, which were identified by
previous methods. The Ward’s and also the median methods, as well as the k-means  method
grouped Slovakia in the cluster together with Hungary, Croatia, United Kingdom, Ireland and
Cyprus. Slovakia was also grouped into cluster of member states such as Czech Republic, Poland,
Bulgaria, Romania, Estonia, Lithuania and Latvia (Fig. 6). Also the specific position of Luxemburg
within the EU member states was confirmed. The used methods grouped the states such as Italy,
Spain, Portugal, France, Belgium and Malta as objects of one cluster. The classified cluster reported
certain differences between two groups of countries, where on one hand it was Belgium, France
and Malta and on the other hand it was Italy, Spain and Portugal. These two relevant subgroups
of the cluster were proven also by the dendrograms created through the Ward’s method (Fig. 2)
as well as by the median method (Fig. 3).
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Figure 6. Multidimensional scaling of the EU member states by fuzzy cluster analysis.
Source: Graphical output from R-programme.

Table 3
The summarization of cluster analysis results within EU.

Cl Countries EATR (%) NTR (%) Tax
burden
(% GDP)

GDP per
capita (D )

State budget
balance (%
GDP)

Public debt
(% GDP)

1 IT, ES, PT, FR, BE, MT 29.8 33.0 46.37 24,450 −4.03 102.42
2 EE, LV, LT, BG, RO, PL, CZ 14.3 16.4 30.76 10,586 −1.81 34.99
3 LU, NL, DK, SE, FI, DE, AT 23.2 25.8 48.20 44,771 −1.07 55.70
4 HU, UK, IE, CY, HR, SK 18.4 18.6 40.17 19,583 −4.43 86.72
5 EL, SI 19.8 21.5 42.75 17,300 −13.40 122.65

Source: Authors’ own elaboration.

Discussion  and  corporate  taxation  cluster  analysis  results

The main goal of provided cluster analysis was, based on the selected segmentation criteria, to
create and select a transparent categorization of EU countries. Based on the results giving identical
classification classes using either Ward hierarchical or k-means non-hierarchical methods, was
as the effective and economically meaningful categorization of European countries for corporate
taxation a classification into five groups chosen (Table 3). The other two methods (median method
and fuzzy analysis) classified the core of EU states identically with only minor variances for
those EU member states (Greece, Slovenia and Luxemburg). The final five homogenous groups
of multidimensional objects were the subjects of the presented discussion in order to assess



A. Alena et al. / Contaduría y Administración 62 (2017) 1001–1018 1013

similarities and differences of corporate taxation within the European countries and assess the
convergence process of tax systems.

The summarization table (Table 3) shows the final created categorization of EU member
countries with the average value of individual segmentation variables for each cluster.

The first  cluster  consists of six EU countries (Italy, Spain, Portugal, France, Belgium and
Malta). In the context of corporate taxation convergence assessing can be stated that countries
from the first group are characterized by a high degree of similarity. All countries had the nominal
tax rate of corporate income tax in the range from 25 to 33.99%, which is the highest among the
identified clusters. The overall tax burden is the second highest burden among groups. The level of
the effective tax rate in these countries is the highest in comparison with other clusters and reaches
an average of 29.8%. For the first cluster can be concluded that countries have a similar corporate
taxation system and with their high level of corporate taxation can be considered as at least compet-
itive. Countries in the first cluster are characterized by economic performance, which is at the EU
average level. These geographically clustered countries have a potential risk for taxpayers in the
context of fiscal discipline, they have critical short-term and long-term fiscal imbalance values. A
low fiscal discipline was reflected also in the indicator of the state budget’s year over year economic
results. In 2013 a state budget’s deficit exceeded the limit value set by Maastricht criteria (3% GDP)
by over one percentage point. The public debt reached within this cluster an enormous value of over
102% GDP. That was caused mainly due to the Spain, Portugal (128% GDP) and Italy (127.9%
GDP) having in this cluster, which were the countries with huge macroeconomic issues, instabil-
ity of public finances and long-lasting debt crisis. As Barro (1979) stated, the public debt in the
beginning produces an increase of tax revenues, because governments try to cover the debt through
increasing taxes. From the long-term point of view the rise of the taxes causes a decrease in rev-
enues, because companies have a tendency to evade the tax and to transfer their profit into offshore
countries. This could also be applied for this cluster. Companies could tend to move their mobile
tax bases to other countries and so benefit from a lower level of tax burden. All of the countries
in this cluster reported a statistically higher public debt than was allowed by Maastricht criteria
(60% GDP).

The second  group  consists of seven EU countries (Estonia, Lithuania, Latvia, Bulgaria, Roma-
nia, Poland and Czech Republic). This group has a significant level of convergence of corporate
taxation, because the nominal tax rate ranges from 15%-21%. The level of effective corporate
taxation, which includes tax base is at low level in average 14.3% and it belongs to the lowest
level of corporate tax burden among European countries. Together with the lowest European aver-
age level of total tax burden the second group of countries represents the most tax competitive
countries. As Clausing (2011) stated, low tax burden makes the business and investment environ-
ment more attractive. This fact confirms the real case of Latvia, which belongs to the popular off
shore countries used by Slovak entrepreneurs (“Bisnode,” n.d.). Decrease in tax rates on corpo-
rate income by 10 percentage points could produce an annual growth of GDP per capita by 0.7
to 1.1 points (Lee & Gordon, 2005). This cluster consists mostly of newly acceding EU member
countries, in which the convergence of economic policies and convergence of tax systems at the
same time does not reach the level comparable to the old EU member countries (countries included
into the first and third cluster). Although in terms of country’s economic performance (with respect
to population size) do belong these countries to the group with the below-average values compared
to the EU average. In terms of fiscal discipline they are among the most disciplined countries (espe-
cially in the long-term fiscal discipline). The average value of the public debt is only about 35% of
GDP and the quantitative requirements for the debt levels are fullfilled by all countries. Within the
short-term fiscal management all countries observe fiscal discipline and values of deficits do not
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exceed stated limits (except for Poland). Country that deserves attention is Estonia (with a deficit of
only 0.5% of GDP and with the level of public debt 10.1% of GDP). Because of Estonia’s attitude
to macroeconomic and fiscal problems and their solutions the country became an extraordinary
member of the EU and euro area and could inspire other states in keeping their public finances
(Mecele, 2014).

The  third  cluster  was represented by the most developed EU countries, with very good val-
ues of financial indicators and with the highly developed financial market. Based on the mutual
similarity, this cluster was formed by old member states such as Luxemburg, Netherlands, Den-
mark, Sweden, Finland, Germany and Austria. The value of indicator GDP per capita proved
the level of economic performance, as it reached two to four times higher values than other
clusters. The economic performance (GDP per capita) of all the countries in this cluster highly
exceeded the EU average (from 33,300 D  – Germany up to 83,400 D  – Luxemburg). In the
fiscal context were assessed criteria of short-term budget management as very positive and
countries like Germany (0.1% GDP) and Luxemburg (0.6% GDP) had even a budget surplus.
The public debt values were within this group in accordance to long-term sustainability require-
ment. In accordance to the economic and fiscal development background can be stated, that tax
systems of the third group is characterized by high and significant similarity of corporate taxa-
tion. The average nominal corporate tax rate is 25.8%, because the range of nominal corporate
tax rate within these countries varies from 22% to 29.5%. The effective corporate tax rate is
the second highest among all identified groups and it reached 23.2%. Together with the high-
est total tax burden can be these geographically clustered and connected countries consider as
the lowest tax competitive countries. In the corporate tax system convergence process context
can be stated that the third cluster countries’ convergence has similar level as those in the first
cluster.

The fourth  cluster  consisted of six states (Slovakia, Hungary, United Kingdom, Ireland, Cyprus
and Croatia). This cluster can be consider as homogenous in all three analysed areas. In the fiscal
context are these countries characterized by instability of public finances and low fiscal discipline,
as the indicators of public debt and state budget deficit exceeded the level set for the member
states. The worst position in the fiscal area was clearly in Ireland and Cyprus, where their public
debts overran 100% of GDP. Within the economic performance of the cluster, countries belong
to the group with under average values in EU. The highest values of the economic performance
(GDP per capita) were reached by United Kingdom (29,600 D  ) and Ireland (35,600 D  ), which
had a similar structure of their tax systems and then the lowest values were in Hungary (9900
D ). Economic and fiscal management of countries influences the level of tax burden (Devereux
& Griffith, 2003; Vasiliauskaite & Stankevicius, 2009) and can be confirmed within this cluster.
Countries in the fourth cluster are characterized by a low level of corporate tax convergence
because the nominal corporate tax rate ranges from 12.5% to 23%, which is the widest range
in comparison with other clusters. The level of effective corporate taxation at 18.4% and there-
fore is this value classifies among countries with the second lowest corporate tax burden. With
its second lowest level of total tax burden this cluster represents the most tax competitive clus-
ter. This fact is confirmed by Cyprus, which is the second most preferred off shore country for
Slovak entrepreneurs and this has even an increasing trend (“Bisnode,” n.d.). After compari-
son between all clusters can be stated that countries in the fourth cluster are new EU member
countries and have a significant similarity with the second cluster. Based on, the convergence in
the corporate tax system context these countries are in the “catching up” process with the EU
average.
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The  last  cluster  can be considered as the special cluster, because the non-hierarchical methods
fuzzy clustering confirmed that these two countries had the lowest similarity. The fifth cluster
consists of only two countries, Greece and Slovenia. Both countries are characterized by problems
in the economic development and fiscal discipline, because the average values of GDP per capita
are at the second worst level and so are the short-term and long-term fiscal imbalances. It is
important to note that the significant contribution on these “bad” values has Greece, which in the
analysed year faced serious macroeconomic and political problems, disruption of public finances
and almost existential question in the context of the international legal status (12.2% of GDP
deficit and public debt of 175% of GDP). The total tax burden was at 42.75%. Based on the
above, assessing the level of convergence in the area of corporate taxation of these countries is
difficult. The nominal corporate tax rate in Greece was in 2013 at 26% and in Slovenia was at
17%. The effective corporate tax rate is at the average level of 19.8%. Based on all these criteria
can be concluded that in view of the similarity of corporate taxation should Slovenia belong to
cluster 2 and Greece to cluster 3.

Based on the performed analysis, the claim of Remeur (2015) about the tax competition exist-
ence between countries has been successfully confirmed. The result of cluster analysis shows
differences in corporate taxation within European countries. The analysis also confirmed that
despite continuous integration within EU and harmonization efforts of tax systems significant
differences between individual countries do exist. These differences are visible in the level of the
nominal corporate taxation and effective corporate taxation, which aggregate other differences
visible in economic performance and fiscal balance of these countries. The analysis shows also
important differences between new and old EU member countries. The final clusters number
two and four (Table 3), which include new entered member countries (with the date of enter
2004–2013) are within the corporate taxation very divergent compared to countries in cluster
number one and three (Table 3), which represent old member countries (with the date of enter
1957–2003). The level of effective corporate taxation between these two groups reaches a differ-
ence of a range from 4.8% to 15.5%. At the same time, countries included into cluster number
one and cluster number three can be considered as less attractive in the tax context in comparison
with countries from cluster number two and four, which are for tax payers more interesting in
term of taxation. These countries create a space for an increase in social security costs because
the economic activity may not take place at the lowest (before tax) cost location by the lowest
cost producers (Remeur, 2015).

The assessment of cluster analysis results, in accordance to formulated main purpose of this
research confirms that the certain level of convergence of corporate tax system exists, but in
principle only in two separate blocks (the old and the new EU member countries). Therefore the
convergence efforts in these EU countries’ systems should continue.

The analysis confirms that the process of harmonization of policies is a long-term, dynamic
and unique process. Disparities could negatively impact mainly the countries of the European
Monetary Union, which have introduced a common currency and single monetary policy without
forming the fiscal union first. The problematic area in the tax sector of the EU represents the
national reforms which are often inconsistent and the difficulties persist also in the ambivalent
attitudes to harmonization of the corporate income tax. The professional discussions (Arnold et al.,
2011; Bayer, 2011; Clausing, 2007; Johansson, Heady, Arnold, Brys, & Vartia 2008; Kubátová &
Říhová, 2009) on development trends in the future and on possible modifications of the corporate
income tax structure are still present and unceasing, while the experience clearly shows that the
conformity and general consensus are not always reached.
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Conclusion

The purpose of the research was formulated in the theoretical and practical implication. The
theoretical implication of the realized research can be considered as satisfied as this research
provided a synthesis of knowledge and empirical evidence about aggregated aspects into corporate
tax in the form of economic, political and fiscal determinants. The empirical results of performed
analysis also confirmed that the cluster analysis as a data-mining tool is a suitable method in
obtaining required information in tax area and an applicable method for assessing the similarity
of corporate tax system based on the classification of objects into meaningful and useful groups.

The role of performed research in terms of its practical implications was to create economically
efficient and transparent categorization of EU countries and to assess the convergence process in
the field of corporate taxation. Practical implications can be considered as realized and satisfied,
as the creation of five cluster categorization corresponds to selected segmentation criteria and
allows to evaluate the level of similarities and differences in corporate taxation at a sufficient
level. The analysis confirmed that between countries there are still significant differences in the
level of nominal and effective corporate tax burden, especially among a group of old and new
EU Member States. Implemented cluster analysis shows to be justified and beneficial, because
through its application it was able to verify, that the level of convergence in the tax system is not
sufficient and there is still space for implementation of harmonization measures. A current and
important issue remains within European tax systems still open is the requirement of neutrality
of corporate taxation. Corporations do not face markedly different effective corporate taxation,
which should lead to growth of harmful tax competition.
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