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Categorization of corporate taxation in the European Union
countries using cluster analysis: a comparative study

Abstract. The corporate tax burden is in the spotlight of entrepreneurs, investors, politicians, lawyers, economists, research
scholars and analysts, because corporate tax encompasses variety of economic, political and social aspects. The presented
research focuses on identification, analysis and assessment of current state of corporate taxation in countries across Europe. Its
main purpose is to elaborate an economically meaningful categorization of the EU countries based on the level of corporate taxes,
tax competition and tax policy convergence. Authors used two clustering methods to differentiate the groups of countries within
the European Union.

We decided to organize the EU countries states into five clusters. Although the number of clusters was selected solely based on our
decision and the results of testing in R-program, identical results by both Ward’s hierarchical method and non-hierarchical k-means
method grounded our choice of the EU member states grouping into five clusters. According to categorization results for 2013, both
non-hierarchical k-means method and hierarchical Ward’s method grouped the EU countries in identical clusters. However, results
for 2015 for Malta and the United Kingdom came differently by Ward’s method and k-means method. We assume these shift may
be caused by significant changes in segmentation criteria between analysed years or by some processes in the methodology of the
methods used.

The countries remaining in the first cluster either in 2013 and 2015 (namely, ltaly, Belgium and France) have large macroeconomic
issues and instability in public finances. A low fiscal discipline was reflected in the indicator deficit, as well as in the average value of
public debt. All countries in the first cluster have a similar corporate taxation system and with their high level of corporate taxation can
be considered as the least competitive in both years researched.

Results confirmed tax competition between countries within the European Union. Cluster analysis proved that the level of
convergence in the European Union countries’ tax systems is not sufficient. A certain level of convergence of corporate tax system is
shown, but we conclude that it rather exists in two separate groups of the member states (the old and the new EU member countries)
separately. Therefore, there is still much space for tax harmonization measures implementation.
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MixokoBa Jlrouuna

KaHAaupaTt eKOHOMIYHUX HayK, aCUCTEHT, EKOHOMIYHWI dhakynbTeT, kadeapa diHaHciB,

TexHiuHu yHiBepcuTeT B Kowwue, Cnosaubka pecny6nika

AHppenoBcka AneHa

KaHaupaT eKOHOMIYHUX HayK, aCUCTEHT, EKOHOMIYHWI dhakynbTeT, kadheapa ciHaHcIB,

TexHi4HW yHiBepcuTeT B Kowuue, Cnosaubka pecny6bnika

MapTiHkoBa CnaBomipa

acnipaHT, eKOHOMIYHWIA hakynbTeT, Kadeapa iHaHciB,

TexHiyHui yHiBepcuTeT B Kowwue, CnoBaubka pecnybnika

Kateropusauia onogatkyBaHHA NiaNnpueMcTB y KpaiHax €Bponencbkoro Coto3y Ha OCHOBI

KflacTepHOro aHanisy: NOpiBHANbHE AOCNIMAKEHHA

AHoTauiA. [TMTaHHA onofgaTKyBaHHA NiANPUEMCTB TPaauLIiHO 3HaXoAUTLCA B LLEHTPI yBaru nignpremMuis, iHBECTOPIB, NONITUKIB,
NnpaBHWKIB, HayKOBLIB 1 aHaniTUKIiB PUHKY, af)e piBeHb NOAATKOBOro TArapA 6e3nocepefHbO BMMMBAE HA Pi3Hi acnekTu
©KOHOMIYHOrO, NOAITUYHOrO Ta CyCMiNbHOMO XUTTA Aep>KaBu. [JoCniaXeHHA Mae Ha MeTi BU3HA4YMTW, NpoaHaniaysaTtu N OLiHUTK
NMOTOYHWUIA CTaH onodaTKyBaHHA MiANPUEMCTB Yy KpaiHax €C. [onoBHa Uinb AOCNiAXKEHHA MonArae y CTBOPEHHI EKOHOMIYHO
06rpyHTOBaHOI kaTteropmu3aadii kpaiH €C BianosiAHO A0 PO36iXXHOCTEN Y PiBHI NOAATKOBUX CTaBOK, CTaHY NOAATKOBOI KOHKYpPEHLT
Ta B3aEMHOI Y3roi>XeHOCTi NoAaTKoBoi NoniTukK. Po3aineHHA kpaiH €C Ha okpemi rpynu 3a UMy nokasHnkamm 6yno 34incHeHo
i3 3aCTOCYyBaHHAM KnacTepHuUx mMetogiB. KnacTepHui aHanis fO03BOSIMB aBTOPaM BU3HAYMTU, WO Y3rOAXKEHICTb NOAATKOBUX
nonitTnk y €sponericbkomy Coo3y NpoaoBXye 3anvliatnucA Ha HefoCTaTHbOMY PiBHI, BiATak, iCHye notpeba B nopanbLuii
rapmoHisaduii ain okpemnx aepxas y NoaaTKoBin cgepi.

Knio4yoBi cnoBa: kopropaTtvBHUIA MOAATOK; KaTeropmaauia KpaiH; KnacTepHUn aHanis; y3rog>keHHA noaaTKoBoi NONiTMKK.
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Muxokosa Jliouua

KaHanaaT 9KOHOMUYECKMX HayK, aCCUCTEHT, 9KOHOMUYECKUIN haKynbTET, Kadeapa hmHaHCoB,

TexHnyeckunin ynusepcuteT B Kowwuue, Cnosaukana pecnybnunka

AHppenioBcka AneHa

KaHAnaaT 9KOHOMUYECKMX HayK, SKOHOMUYECKUI hakynbTeT, Kadeapa hmHaHCoB,

TexHunyeckun yHnsepcuteT B Kowwnue, CnoBaukaa pecnybnvka

MapTuHkoBa Cnasomupa

acnupaHT, SKOHOMUYeCKUn hakynbTeT, Kadeapa uHaHcoB, TexHuyeckun yHnsepcnteT B Kownue, Cnosaukas pecnybnvka
Kateropusauua Hanoroo6no)xeHuA npeanpuATuin ctpaH EBponeickoro Coto3a Ha ocHoBe

KnacTepHOro aHanu3a: cpaBHUTEsIbHOE UcciegoBaHue

AHHOTaumA. Bonpockl HanoroobnoxeHnA NpeanpuATUA TPaAULIMOHHO OCTalOTCA B LEHTPE BHUMaHWA npeanpuHuMmaTenei,
WHBECTOPOB, MOMNTUKOB, IOPUCTOB, YYEHbIX M aHAIMTUKOB PbIHKA, MOCKOMbKY YPOBEHb HAIOroBOoro 6peMeHn B cTpaHe
HenocpeACTBEHHO BAMAET Ha pasfiMyHble acnekTbl 3KOHOMWYECKOW, MOMUTUYECKOW M 06LIeCTBEHHON XWU3HW. 3ajadven
uccnenoBaHna ABNAETCA ONpeaeneHne, aHanns u oleHKa TEKYLLEro COCTOAHUA HANoroob1oXXeHNa NPeanpuaATui B CTpaHax
EBponsbl. Llenb nccneposaHna coctouT B pa3paboTke 3KOHOMUYECKM 060CHOBaHHOM KaTeropudauumn ctpaH EC BcooTBeTCTBUU
C pas3nMyMAMM YPOBHEW HANOroBbIX CTABOK, COCTOAHMA HANOroBON KOHKYPEHLMN U B3aUMHOW COrNMacoBaHHOCTU HANOroBbIX
nonuTtuk. Paspenenne ctpaH EC Ha oTaenbHble rpynnbl B COOTBETCTBMU C yKas3aHHbIMW MoKasaTenamMu npovMsBoannocb
C MCNonb30BaHWEM KracTepHblX MeTogoB. [lpMMeHeHMe KnacTepHOro aHanu3a Mo3BONWIO aBTopam WccreaoBaHuA
YCTaHOBUTb, YTO CTPaHbl EBponevickoro Coto3a npoaonxatT AEMOHCTPUMPOBaTb HEAOCTATOUHBIN YPOBEHb COMMacOBaHHOCTMU
HanoroBbIX MONUTKK, B CUSY YEro COXpaHAETCA NOTPEOHOCTb B AaflbHENWEeNn rapMOHN3aumMmn AeNCTBUIN OTAENbHbLIX CTPaH B
Hanoroson ccpepe.

KnioyeBble cnoBa: KOPNopaTuBHbIA HANOT; KaTeropusauua CTpaH; KNnacTepHbIil aHanus; CornacoBaHne HasioroBo NONUTUKW.

1. Introduction

The tax burden on legal entities is defined by numerous
quantitative and qualitative determinants. The level of tax bur-
den is an aggregate result of measurable determinants both in
short and long-term period (Karagoz, 2013 [1]; Vasiliauskaite &
Stankevicius, 2009 [2]). Among these factors one should name
tax rate, tax base, tax evasion from direct taxes, grey econo-
my, the extent of government support through the tax expen-
ses, GDP and economic cycles, the effect of GDP growth rate,
fiscal imbalance, and debt service of the country (Castro &
Camarillo, 2014 [3]; Velaj & Prendi, 2014 [4]; Vasiliauskaite &
Stankevicius, 2009 [2]; Kubatova & Rihova, 2009 [5]).

Except for abovementioned quantitative indicators, the tax
corporate burden is influenced by some qualitative factors which
cannot be measured properly. This group of determinants con-
sists of historical and societal factors, as well as political ones,
like political atmosphere, political cycle, and priorities of govern-
ment and legislature (David & Formanova, 2016 [6]; Foremmy
& Riedel, 2014 [7]); business environment and business strate-
gies; and the state of nation’s economic development (Banocio-
va & Raisova, 2012 [8]; Bobakova & Cepelova, 2014 [9]; Kisela,
Virdzek & Vajda, 2015 [10]; Soltes & Gavurova, 2013 [11]; Mura &
Buleca, 2012 [12]); geographical location and regional competi-
tiveness (Hrabovska, 2015 [13]). These factors are instrumental
for construction of tax policies and legal systems behind the cor-
porate tax construction (to name one example, we may remind of
coexistence of continental civil law and British common law wi-
thin the EU, which directly impact tax competitiveness of different
countries within the European Union). All the determinants rep-
resented are dynamic and constantly evolving and influencing
each other (Mihokova, Andrejovska, Glova & Drab, 2015 [14]).

Thus, combination of all quantitative and qualitative factors is
decisive for development of tax system in every individual coun-
try. Differences between national tax systems within economic
community may lead to some negative outcomes (Baskaran &
Fonseca, 2014 [15]; Stiglitz & Rosengard, 2015 [16]). That is why
tax coordination and tax harmonization were at the table of mul-
tilateral discussions on tax burden convergence since the be-
ginning of the European integration process. However, the ar-
gument for more harmonization in fiscal issues still divides the
EU (Psarrakis, 2015 [17]; Elkins, 2015 [18]). Tax competition be-
tween national tax systems amid globalization and internatio-
nalization is ongoing, nations are keen to profit from revenues
coming from taxes on income from financial capital, VAT and ex-
cise taxes, personal income of individuals and, not least, profits
of companies (European Commission, 2015 [19]; Remeur, 2015
[20]; Klazar, 2011 [21]).

Our research concentrates on identification, analysis, com-
parison and assessment of the EU countries groups in order to
illustrate the common features in the corporate taxation in the
context of tax system’s convergence. The article is divided into

two main parts. The first part (paragraph 2) describes main ob-
jective of the research and the use of clustering methods. The
second part of the article (paragraphs 3 and 4) presents results
of the research, mainly an application of clustering methods in
two separate timeframes (2013 and 2015), a comparison of their
results and discussion about meaning of defined clusters for un-
derstandings of the tax competition level and tax convergence.

2. Objective and description of segmentation criteria
and methods

The objective of our research is to create an economical-
ly meaningful categorization of the European countries in 2013
and 2015, and to analyse the level of corporate tax competi-
tion within the corporate tax convergence, taking into conside-
ration selected segmentation criteria to represent corporate ta-
xation system of individual countries, economic performance of
the countries and their fiscal position: (1) total tax burden, ex-
pressed as tax quota Il in % (TQ), (2) nominal corporate income
tax rate (NTR), expressed in %, (3) effective corporate income
tax rate (EATR), expressed in %, (4) economic performance, in
the form of indicator nominal GDP per capita in EUR (GDPpc),
(5) public debt, expressed as a ratio to GDP in % (PD), (6) state
budget balance, expressed as a ratio to GDP in % (SBB).

The selection of segmentation criteria was based prima-
rily on works of Devereux & Giriffith (2003) [22] and Krogstrup
(2002) [23], and other researches focused on impact of these
factors on specific corporate tax treatment, amount of tax re-
venues from this type of taxes, and eventually on the retro-
active influence of tax on these factors in the future periods.
These variables are also often used as decisive criteria for ob-
jects clustering when classifying the EU member countries
(Vasiliauskaite & Stankevicius, 2009 [2]).

2. 1. Description of selected segmentation criteria

The group of variables representing corporate tax burden
includes three factors: effective corporate tax, nominal corpo-
rate tax rate, and tax quota Il. Nominal and effective tax rates
are important indicators used not only by investors, but also by
political and economic analysts. The dependency between tax
rate and tax income was examined by many scholars: Ceder-
wall (2015) [24], Kawano and Slemrod (2012) [25], Clausing
(2007) [26]. The results of research show that higher tax rate
lead to tax income increase.

The selection of other three variables was defined by the
very nature of corporate income tax, which aggregates different
economic aspects. The variable GDP or GDP per capita repre-
sents the economic performance of the country, and is the aim of
research by Castro & Camarillo (2014) [3], and Irigat & Anabtawi
(2016) [27]. The impact of GDP on corporate income tax revenue
is studied by Kubatova & Rihova (2009) [5], Bayer (2011) [28],
and Banociova & Pavlikova (2013) [29], who use panel regres-
sion analysis to point out a positive impact of GDP on this tax.
Interdependence of GDP fluctuation and structured tax burden

Mihokova, L., Andrejovska, A., & Martinkova, S. / Economic Annals-XXI (2016), 160(7-8), 4-8

5



WORLD ECONOMY AND INTERNATIONAL ECONOMIC RELATIONS

was studied by Vasiliauskaite & Stankevicius
(2009) [2]. Their results show interconnection
between the level of a country’s GDP per capi-
ta and decrease of the corporate income tax.
The ability of government to effectively manage
the finances of state budget has a direct impact
on its tax policy. When the government is facing
need to cover budget deficit, it often chooses to
raise taxes for that purpose. An existing fiscal
imbalance can be tracked based on two indica-
tors: state budget balance and public debt (Drab
& Mihokova, 2013 [30]; Mirdala, 2013 [31]). Im-
pact of tax debt service on taxes, tax systems,
primary expenditures, and tax competitiveness
was studied by Krogstrup (2002) [23] with specific focus on the
causal dependency between fiscal imbalance and tax burden.
He used regression analysis to confirm that one percent increase
in the debt service to GDP ratio results on an average of 0.2% in-
crease in the tax burden in the next budget period.

2. 2. Specification of selected clustering methods

The categorization was performed by authors through
various clustering methods based on Euclidean distance
measure. We used both traditional hierarchical methods and
non-hierarchical methods. The hierarchical methods were
represented by Ward linkage. The hierarchical methods of
clustering show high level of versatility and can produce
multiple nested partitions organized as a tree (called a den-
drogram), which allows user to choose
different partitions based on the de-
sired level of similarity (Suzuki & Shi-
modaira, 2006 [32]). We applied non-
hierarchical method as a supplemen-
tary one, and it was represented by
k-means clustering. Non-hierarchical
techniques are based on various opti-
mization criteria. The instances are re-
located by moving from one cluster to
another, starting with the initial parti-
tioning, resulting in a set of non-over-
lapping clusters having no hierarchical
relationships between them.

The cluster analysis was performed
in the statistical program R for the EU
countries in 2013 and 2015. The quan-
titative data were taken from the Euro-
stat database. The results of individual
applied clustering methods were further
compared. We took into consideration
possible output deviations caused by
algorithms of clustering processes
while assessing similarities in the
EU countries’ corporate tax sys-
tems.

3. Cluster analysis of corpo-
rate taxation

The EU countries were assem-
bled in two sets of groups (both for
2013 and 2015) according to repor-
ted similar characteristics based on
selected segmentation criteria. We
took in consideration the level of
mutual influence between the EU
countries, assuming that it is na-
tural to group in the same cluster
those countries with high level of
mutual impact on fiscal policy.

3. 1. Ward’s method of hierar-
chical clustering

The hierarchical clustering en-
compasses a number of methods,
which are different in determining
which clusters should merge at
each stage. The Ward’s method
produced near equal distribution of
countries in clusters for both years
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Tab. 1: Cluster classification of the EU member
countries using the Ward’s method

Source: Elaborated by the authors

(see Tab. 1). Two exceptions occurred: in the fifth cluster for 2013
(Greece and Slovenia) and the first cluster for 2015 (France,
Belgium and Italy). However, both cases share same characte-
ristics different from all other clusters. We used the function
NbClust to define that optimal number of clusters was five.

The similarity rate of objects within one cluster and the de-
gree of dissimilarity of objects from different clusters for both
years (2013 and 2015) are shown in Fig. 1 and Fig. 2. The re-
sults of the cluster analysis were satisfactory, as there were
no between clusters. The figures also illustrate significant dif-
ference of the objects in fifth cluster (Greece and Slovenia) in
2013 and first cluster (France, Belgium and ltaly) in 2015 from
the rest of the objects.

Fig. 1: Graphical presentation of Ward’s method classification 2013

(Graphical output from R-program)
Source: Elaborated by the authors

Fig. 2: Graphical presentation of Ward’s method classification 2015

(Graphical output from R-program)
Source: Elaborated by the authors



3. 2. k-means method of non-hierarchical clustering

For comparison with the hierarchical methods a non-hierar-
chical clustering method approach was used. An optimal num-
ber of clusters was determined visually from the slope of the
information gain curve graphical presentation in Fig. 3, based
on which we decided on optimal number of clusters being five,
both in 2013 and 2015. The testing shows the optimal number
of clusters between one to 10.

The curve sharply increased to the value of five, which indi-
cated that this value represents the optimum, both in 2013 and
2015. Although the curve had the steepest increase at the va-
lue of two clusters, it would not have sufficient informative nor
analytical value to perform the cluster analysis for classifica-
tion of the EU member countries only into two clusters. There-
fore, we prefer using the results of grouping the objects (28 EU
member states) into five clusters also in case of non-hierarchi-
cal clustering through k-means method, as it was in the analy-
sis done through the hierarchical clustering. The result of ana-
lysis is performed through the k-means method in five clusters
for 2013 and 2015 as it is shown in Tab. 2.

4. Discussion about clustering results

Comparing the results in 2013 and 2015, obtained from the
hierarchical Ward’s method (Tab. 1) and the results from the
k-means method (Tab. 2), we found that both methods produced
similar results. In general, the results of clustering method proved
that the clustering fitted the requirements of clear categorization,
the clusters were not overlapping and the distance between
them is sufficient. Considering similarities between both cluste-
ring methods, quantitative characteristics of final multidimensio-
nal objects were considered valid for both clustering methods. As
Tab. 3 and Tab. 4 show, the characteristics of individual clusters
are expressed as the average values of selected seg-
mentation criteria.

According to clustering results in 2013, the first
cluster consists of six EU countries: ltaly, Spain, Por-
tugal, France, Belgium and Malta. This cluster reports
high total tax burden (46.37% GDP) and the highest
corporate tax rates (NTR at 33% and EATR at 29.8%).
In 2015, the first cluster includes only three of initial
countries (ltaly, Belgium and France). The difference
between years of observation could be defined by
many reasons, such as decrease of corporate tax bur-
den in Spain and Portugal, shifts in macroeconomic
situation, change of fiscal position of the three exclu-
ded countries. However, the situation in the context of
tax convergence is similar. These countries report the
highest total tax burden (46.5% GDP) and the highest corporate
tax rates (NTR at 32.91% and EATR at 30.0%). In the context of
corporate taxation convergence assessment, we conclude that
countries from the first group, both in 2013 and 2015, are cha-
racterized by a high degree of similarity. None of the countries
grouped in the first cluster had enacted a nominal corporate in-
come tax rate lower than 30% of tax base.

Estonia, Lithuania, Latvia, Bulgaria, Romania, and Czech
Republic constitute the second cluster for both 2013 and 2015.
Poland joins this cluster for 2013 yet moves to the forth one for
2015. The second cluster is characterized by the lowest average
corporate tax burden both in 2013 and 2015. Their EATR and
NTR in 2013 and 2015 belong to the lowest values compared
to other EU countries (Tab. 3 and Tab. 4). The lowest tax rates
for taxation of corporations were applied in both years mainly
in Bulgaria (10%), Lithuania (15%), Latvia (15%) and Romania
(16%). Considering the economic performance, fiscal discipline
of these countries and based on tax quantitative characteristics
mentioned above, the second group of countries represents the
most tax competitive countries. It consists mostly of the newly
acceding EU member countries, in which the convergence of
economic policies and convergence of tax systems at the same
time do not reach the level comparable to the old EU member
countries (countries included into the first and third cluster).

The third cluster consists of seven countries: Luxemburg,
Netherlands, Denmark, Sweden, Finland, Germany and Austria.
Malta is added tj the cluster for 2015. Countries in the third cluster
represent old member states (except Malta), with high tax burden
(the highest average burden of 48.2% in 2013 and the second

WORLD ECONOMY AND INTERNATIONAL ECONOMIC RELATIONS

Fig. 3: Determination of optimal number of clusters by k-means
method in 2013 and 2015 (Graphical output from R-program)
Source: Elaborated by the authors

Tab. 2: Cluster classification of the EU member
countries using the ~-means method

Source: Elaborated by the authors

highest average burden of 41.8% in 2015). These geographical-
ly similar countries (except Malta) with the highest total tax bur-
den within the EU can be considered as the less tax competitive
countries. In the corporate tax system convergence process, the
third cluster countries’ convergence has similar level as those in
the first cluster. From the fiscal point of view, high economic per-
formance (highly exceeding the EU average) and the high level
of tax burden (which can improve budget revenues collecting) are
contributing to low and sustainable values of short-term as well
as long-term fiscal imbalance.

The fourth cluster consisted of six countries for 2013: Slova-
kia, Hungary, United Kingdom, Ireland, Cyprus and Croatia. It
shrinked to only two countries for 2015: Slovenia and Poland. This
categorization can be considered appropriate because of the cor-
porate tax burden’s value in these countries. The corporate tax
rates in the countries from this cluster were among the lowest
ones within the EU. Ireland and Cyprus had enacted the corpo-
rate tax rates only at 12.5%. This cluster represents the second
most tax competitive cluster. Countries in the fourth cluster are
new EU members and show significant similarity with the second
cluster in both 2013 and 2015. Judging on the convergence of the
corporate tax system, these countries are in the «catching up»
process with the EU average. The fourth cluster can be defined
by the instability of public finances and low fiscal discipline, be-
cause the state budget balance and public debt variables usually
exceed the level set for the member countries.

Based on 2013 clustering results, the fifth cluster includes
only two countries: Greece and Slovenia. According to the re-
sults in 2015, the last cluster consists of four countries: Greece,
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5. Conclusion

Categorization of the EU
countries on the terms of the
corporate taxation conver-
gence process was performed
using hierarchical method
(Ward’s method) and non-
hierarchical method (k-means
method). Both methods ap-
plied showed same results,
which is very favourable and
testify the appropriate classi-
fication of the member states
into individual clusters. Based
on the comparison of two
methods, it can be stated that
the economically transparent
categorization is the classifi-
cation into five clusters.

The results of cluster ana-
lysis discover differences in
corporate taxation within the
European countries in both
2013 and 2015. Thus, de-
the United Kingdom, Spain and Portugal. Countries of the fifth spite ongoing integration within the EU, differences between
cluster are characterized by fiscal imbalance in short-term as its member countries persist, and are visible in the nomi-
well as in long-term prospective (with the highest value of budget nal and effective tax rates, especially between old and new

Tab. 3: Quantitative characteristics of clusters for 2013

Source: Elaborated by the authors based on the results of clustering

Tab. 4: Quantitative characteristics of clusters for 2015

Source: Elaborated by the authors based on the results of clustering

imbalance and public debt). These negative values are especial- EU members. It means that the second and fourth clusters,
ly sound in Greece and Portugal. Despite that fact, all the coun- which consist mostly of the new EU member countries, did
tries (except Greece) decreased their nominal tax rates during not reach the level of tax systems convergence compara-
2013-2015. The nominal corporate income tax rate is at the ave- ble to the old EU member countries (countries included in-

rage of 23% and the effective corporate income tax rate at 26.6% to the first, third and fifth clusters). Results confirmed tax
(in 2015). Together with the third highest value of the total tax bur- competition between countries within the European Union. It
den, these countries show the lowest level of competitiveness in means that the overall level of convergence of the EU mem-

EU. The level of corporate taxation convergence within this clus- ber states’ tax systems is not sufficient and there is still place
ter is the same as that by the first and third clusters. for further harmonization.
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