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Searching for similarities in EU corporate income taxes 
for their harmonization1

Edyta Małecka-Ziembińska2, Anna Siwiec3

Abstract : The purpose of this paper is to answer the question whether, despite the dif-
ferentiation of the corporate income tax in the European Union, there are similarity 
patterns allowing for the harmonization of the bases of this tax. The analysed CIT static 
data both quantitative and qualitative concerns the years 2018 and 2020. The method 
of hierarchical cluster analysis allowed a grouping of EU countries according to their 
similarities. It also indicated the greatest tax differences between EU member states. 
In turn the affinity analysis made it possible to distinguish groups of countries which 
are similar in terms of CIT with the simultaneous identification of a pattern. Results 
show that despite significant differences in tax rates some EU states show convergence 
in tax bases. The geographical criterion still plays an important role in determining 
CIT structure and tax incentives are one of the tools that may be used in the approxi-
mation of the bases.

Keywords : corporate income tax, tax harmonization, European economic integration.

JEL codes : F36, H25, H26, H32, H87, K34.

Introduction

The European Union (EU) is a common market with free movement of goods, 
services, persons and capital. It is also an area of different corporate tax sys-
tems. Such a combination of a highly integrated market and divergent taxes 
opens a field for tax competition but also for corporate abuse. Many research-
ers indicate tax harmonization as a solution. The question arises if there is re-
ally a place for it? How deep is corporate tax differentiation across EU coun-

 1 Article received 10 August 2020, accepted 7 December 2020.
 2  Poznań University of Economics and Business, Institute of Finance, Department of Public 

Finance, Al. Niepodległości 10, 61-875 Poznań, Poland, corresponding author: edyta.malecka- 
ziembinska@ue.poznan.pl, ORCID: 0000-0002-3398-809X.
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0000-0002-8262-6511.
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tries? Are there systems similar to each other? Which of the tax features cause 
the greatest discrepancies? The awareness of the differences and similarities 
between EU states gives a greater chance for tax approximation. This is the 
right time for such questions as the European Commission is pushing for the 
abolition of unanimous voting on taxes which has been blocking such har-
monization for years.

It is commonly known that CIT in the EU is highly diversified but the com-
parative research is mainly limited to quantitative data. Taxation cluster analy-
ses are based mainly on grouping countries according to their tax burden and 
comparing statutory, effective or implicit tax rates (Korečko & Ondrijová, 2019; 
Šimková, 2015; Lukáčová, Korečko, Jenčová, & Jusková, 2020). This paper jux-
taposes selected CIT quantitative and qualitative characteristics to reveal a pic-
ture of the similarity pattern in EU countries. The method of hierarchical clus-
ter analysis comparing the main tax elements such as entities, bases and rates 
found similarities between countries’ tax regulations. In turn the affinity analy-
sis made it possible to distinguish groups of countries similar in terms of CIT 
with the simultaneous identification of a pattern. Finding certain similarities 
in tax structures may indicate further possible direction and useful tools lead-
ing to successful tax harmonization. Although tax rate harmonization turned 
out to be a too far-reaching step for EU countries, partial harmonization based 
on approximated tax bases still has a chance to be realized.

The following Eurostat data was taken into account: statutory (STR) and ef-
fective average (EATR) tax rates, as well as the CIT percentage share in GDP 
and in total tax revenues of each EU state. Taking into account that a part of 
the data is published by Eurostat with a delay, the quantitative analysis covers 
the year 2018 which delivered complete figures and comparability. The analy-
sis was supplemented by following 2020 qualitative variables: corporate tax in-
centives, corporate taxation of partnerships, Controlled Foreign Corporation 
(CFC) rules, special tax rates for small and medium enterprises (SMEs), agri-
culture income taxation, group taxation. The data was retrieved from Taxes in 
Europe Database v.3 published on the European Commission website.4

The paper is structured as follows: Section 1 presents the theoretical back-
ground and the literature review of tax harmonization; Section 2 presents the 
legal framework for direct taxes harmonization in EU; Section 3 delivers the 
outcomes of the research on tax harmonization organised by the European 
Commission; Section 4 presents the research method and the results obtained 
from the selected CIT characteristics comparison; The paper ends with discus-
sion points and conclusions.

4  https://ec.europa.eu/taxation_customs/tedb/taxDetails.html?id=50/1577833200
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1. Theoretical background and literature review of tax 
harmonization

The EU plays no direct role in establishing and collecting taxes. Sovereign 
states shape their tax policies independently. Any EU interference in national 
tax policies requires states’ prior unanimous voting in the Council (Art. 113 
of The Treaty amending The Treaty on European Union and The Treaty estab-
lishing The European Community (2007/C 306/01). The EU oversees national 
tax rules in some key areas and watches over fair competition and taxation to 
protect undistorted market function. However today in the age of globaliza-
tion, digitalization and multinational enterprises (MNEs), when all markets 
are connected and capital is highly mobile such limited tax coordination, es-
pecially concerning corporate taxation, is not enough. Current EU solutions 
are ill-suited for the taxation of multinational companies. First, they treat each 
multinational group member as a separate entity, second, they aim to ensure 
that the right to tax is exercised where value is generated while very often de-
termining such a location is difficult. Technical progress resulting in globaliza-
tion has caused an increase in the complexity of economic phenomena, which 
in turn has had an impact on corporate taxation. Companies began to seek tax 
optimization strategies and states have limited capacities to raise funds from 
direct taxes. Asymmetries between competing EU countries have a significant 
impact on the entire region and may lead to marginalization of some coun-
tries (Małecka-Ziembińska, 2010). EU national tax policies would have to be 
approximated to ensure the taxation in the internal market is fair and does not 
discriminate against any market players. Keeping divergent tax policies in EU 
countries has enabled tax competition which is used by MNEs optimizing their 
tax liabilities by taking advantage of legal loopholes or even breaking the law. 
Profit shifting to low-tax jurisdictions causes corporate tax base erosion and 
growing tax gaps in many EU countries and that is why the fight against harm-
ful tax evasion and tax avoidance is one of the EU priorities. Divergent nation-
al tax rules in EU member states can cause also a problem of double taxation, 
ineffective capital allocation and high company compliance costs. Even if not 
being perfect direct tax harmonization understood as a unification of rules for 
setting tax bases, seems to be the quite sensible solution to the problems aris-
ing from CIT differentiation. It could support fight against tax avoidance and 
resolve problem of double taxation.

Although harmonization of corporate taxes has been extensively researched 
and covered by numerous studies there is not its one binding definition created 
by law or in the literature. Some authors emphasize that what really matters is 
the desired degree of tax systems approximation in EU, not definitions (James 
& Oats, 1998). However this degree of tax approximation is understood differ-
ently by different authors and EU states. Tax harmonization has been defined 
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as more or less advanced tax coordination (Dosser, 1973), cooperation among 
nations (Prest, 1979; Baldwin & Krugman, 2004) or the adjustment of nation-
al fiscal policies that are necessary for proper functioning of the single mar-
ket (Pîrvu, 2012). As a result of a trade-off between countries harmonization 
does not mean an optimal solution with one objective, it is rather a kind of ap-
proach, a search for the best possible compromise between economic impera-
tives resulting from a common market and the requirements of EU member 
states’ autonomy (Tulai & Serbu, 2005, p. 133). It is also worth remembering 
that harmonization may be worked out not only by the European institutions 
responsible for the legislation process (harmonization coordinated) or may re-
sult from the judgements of the Court of Justice of the European Union pro-
hibiting national tax rules which violate EU rules (negative harmonization). It 
may also be spontaneous and forced by the market (Pîrvu, 2012).

CIT harmonization has been analysed from many points of view. The most 
frequent research and discussions concern mainly its feasibility due to differ-
ences between national tax systems and its influence on: tax competition and 
distortions in the internal market, states’ budgets and their sovereignty, oper-
ative costs of MNEs and tax administrations, effective capital allocation, the 
EU position towards other economies, the influence on labour market, etc.. 
Different scopes of harmonization are considered including only tax rates, tax 
bases or both elements. This second scope, called the Common Consolidated 
Corporate Tax Base (CCCTB) is assessed as the most likely and preferred by 
the European Commission and that is why it will be taken into consideration 
in a further part of this article.

There are many sceptical voices about tax harmonization (Barry, 2010; 
Baldwin & Krugman, 2004; Van der Hoek, 2003) but numerous researchers 
indicate that it shall rather have a positive influence on the internal market 
(e.g. Bettendorf et al., 2010; Devereux & Loretz, 2010; Sørensen, 2004). It is 
underlined that tax harmonization shall limit many distortions such as the 
discriminatory treatment of foreign investments, small companies or even 
more effectively against those with smaller effectiveness (Devereux & Loretz, 
2010). Current tax systems are more beneficial for domestic investments be-
cause of the lack of international loss consolidation. Introduction of CCCTB 
with formula apportionment (FA) would decrease the dispersion of effective 
average tax rates (EATR) distribution and mitigate CIT differences between 
domestic and international investment (Devereux & Loretz, 2010). Tax condi-
tions for small and large companies differ even at the level of one country. Tax 
optimization available for large companies means that they can afford foreign 
expansion by developing subsidiaries. Harmonization shall bring better con-
ditions of moving abroad also for small and medium companies (Devereux 
& Loretz, 2008). Although some member states may lose out on CIT harmo-
nization, the aggregate gain for the EU shall slightly increase (by 0.1%–0.2%) 
due to more efficient capital allocation. In fact the effects of tax harmoniza-
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tion will depend on the financial instruments used to balance states’ budgets 
in case of changes in effective CIT rates (Sørensen, 2004). Some researchers 
claim that potential CIT harmonization in EU is unlikely due to the big dif-
ferentiation of national tax systems and point out that it should be considered 
together with the agglomeration forces which divide Europe into rich and poor 
nations (Baldwin & Krugman, 2004). On the one hand rich countries, having 
permanent agglomeration advantages over poor peripheries, may set higher 
tax rates (agglomeration rent) and will not be interested in harmonizing tax 
rates downwards. On the other hand rates harmonization upwards would be 
detrimental for poorer countries. It means that tax harmonization does not 
necessarily restrict tax competition (Baldwin & Krugman, 2004) but may it 
even foster (Barry, 2010).

Tax harmonization should be considered as an aspect of globalization. There 
is an economic correlation between trade globalization, income inequalities and 
economic policy. Globalization has exacerbated income and wealth disparities 
between European regions that may hinder the process of the European inte-
gration (Broll, Kemnitz, & Mukherjee, 2019). European integration itself also 
leads to the increase of income inequalities between rich and poor countries. 
The governments using special tax policies and welfare programmes have only 
limited options to mitigate those income disparities (Broll et al., 2019). Today 
the tax policy used by a country influences the level of foreign investments, it 
also causes externalities on the other countries, especially when countries are 
economically integrated or neighbours. Tax competition and market mecha-
nisms mean that the optimal tax policy depends not only on internal political 
decisions but also on taxation rules used in neighbouring countries (Małecka-
-Ziembińska, 2010). For example a one percent cut in the home CIT rate, raises 
inward foreign direct investment by around 3.3% as well as profit shifting (de 
Mooij & Ederveen, 2003). It was observed that some high-tax jurisdictions 
might be interested in having low-tax countries as neighbours. This would be 
a case of dealing with “tax complementarity”, not “tax competition”. This phe-
nomenon can be explained through the fact that such high-tax jurisdictions 
are able to sustain higher tax rates because investors’ profit shifting to a country 
with lower CIT is very often accompanied by greater sales and investments in 
the high-tax country which is usually more agglomerated or centrally-located 
(Barry, 2010, pp. 8–9).

Non-harmonized rates structures are admittedly considered to be weaker 
(Sinn, 1990) or stronger (Bettendorf et al., 2010) and are the cause of market 
disruption but they are not the only one. As the attempts to harmonize cor-
porate tax rates proved unsuccessful recent research has focused on the possi-
bility of harmonizing corporate tax bases. More attention has lately been paid 
to one of their elements – tax incentives. It was noticed that EU countries use 
similar incentives to reduce the gaps in tax burdens in a way that they lead to 
tax harmonization (Bustos-Contell, Climent-Serrano, & Labatut-Serer, 2020).
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The harmonization of corporate tax bases (partial harmonization) has also 
been thoroughly examined and chosen as the preferred solution by the European 
Commission. This harmonization project known as the Common Consolidated 
Corporate Tax Base (CCCTB) will be presented in the next section of this pa-
per. There are many caveats and objections concerning CCCTB: no substantial 
welfare gains or unequal welfare distribution (Barry, 2010; Bettendorf et al., 
2010; van der Hoek, 2003). Some scholars also underline that even tax coordina-
tion is not necessary because countries have sufficient tools for their individual 
fight against avoidance of taxation, e.g. Controlled Foreign Corporation Rules 
(Clifford, 2019). The fact is that, due to asymmetric treatment of profit-mak-
ing and loss-making companies under CIT, makes tax gap estimations harder 
(International Monetary Fund, 2018), is used for tax planning by MNEs and 
needs an international common solution to the problem.

One of the arguments against tax harmonization is that it would destroy 
competition while recently some researchers have noticed that partial harmo-
nization shall not reduce tax competition in EU and may lead to further diver-
gence in tax rates across EU member states (Bettendorf et al., 2010; de Mooij, 
Liu, & Prihardini, 2019). The question is, whether there is still place for rates 
reduction and if the introduction of uniform rules for determining the tax base 
would really have a negative influence on tax competition.

Some authors pay attention to the fact that introduction of CCCTB with 
FA will reduce the possibility of implementation by countries where legisla-
tive changes are needed as a result of changing economic circumstances (Barry, 
2010). However it is worth considering that the adoption of common harmo-
nized solutions shall provide greater legal and economic certainty for the tax-
payers.

Finally the argument that CCCTB enactment would reduce EU attractive-
ness for investors from the other economies (Barry, 2010) seems to be not 
necessarily accurate. Transparent and unified tax regulations not only will not 
limit the choice and attractiveness of investment locations in the EU but should 
make the process easier and more conscious (European Commission, 2018a).

2. Legal framework for direct tax harmonization

The legal framework for harmonizing direct taxes has been developing very 
slowly with the first directives in 1990. Previous attempts to approximate cor-
porate taxation took place mainly through EU soft law.5 There is a visible dis-
proportion in EU legal regulations of direct and indirect taxes. Due to the needs 
of the customs union and thanks to having a direct legal mandate the EU has 

 5  EU measures such as guidelines, recommendations, declarations, opinions which are not 
binding on their addressees.
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already harmonized indirect taxes such as value added tax (VAT) and excise 
duties. There is no such direct legal mandate for the EU to harmonize direct 
taxes: they still remain the sole responsibility of the member states. However 
EU treaties has provided an indirect mandate for such harmonization. The ar-
ticle 115 of the Consolidated version of The Treaty on the functioning of the 
European Union (2012) states that the Council ”acting unanimously in accord-
ance with a special legislative procedure and after consulting the European 
Parliament and the Economic and Social Committee”, may issue directives ap-
proximating EU member states’ regulations directly affecting the establishment 
or functioning of the internal market.

Currently binding legal acts relating to the approximation of direct taxation 
in EU are an expression of the agreement reached by the EU member states 
and concern solutions for double taxation connected with cross-border trans-
actions (Council Directive 2011/96/EU, 2009/133/EC, 2003/49/EC, Convention 
90/436/EEC), lack of taxation (Council Directive 2016/1164) or administra-
tive cooperation between member states within the field of taxation (Council 
Directive 2011/16/EU). Special attention should be paid to the more compre-
hensive solution presented by the European Commission in its directive pro-
posal on CCCTB (last version on 2016).

The idea of CCCTB comes down to the harmonization of the corporate tax 
basis, leaving the regulation of tax rates at the discretion of member states. This 
solution has been blocked by EU states but still has the best chance of being 
implemented in case the binding unanimous voting on taxes is abolished. That 
is why it will be dealt with in the next section.

Harmonization is criticized and effectively blocked by particular EU member 
states but the European Commission has lately intensified its tax-approxima-
tion activity and in 2019 issued a communication on more effective decision-
making by qualified majority voting in some areas, including taxes.6 Owing 
to passerelle clauses introduced in 2016 to The Consolidated versions of the 
Treaty on European Union and the Treaty on the Functioning of the European 
Union (art. 48), there is a possibility in some areas to shift from unanimous 
decision-making to qualified majority voting (QMV) and from the consulta-
tion decision to codecision.7 Taxes belong to the most sensitive areas and are 
still subject to the unanimous voting rule. Nonetheless the introduction of pas-
serelle clauses and the debate started by the Commission on a gradual tran-
sition to QMV increases the probability of direct tax harmonization. If there 
were an approved shift to QMV on taxes the harmonization of direct taxation 
would significantly accelerate. The question is if there is a chance for a bottom-

 6  Communication from the Commission to the European Parliament, the European Council 
and the Council of 15 January 2019, Towards a more efficient and democratic decision making 
in EU tax policy (COM(2019) 0008).

 7  https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:12016M048
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up harmonization resulting from national corporate taxes gradual approxima-
tion. This paper will try to verify it.

3. Corporate tax harmonization research organised by the 
European Commission

The European Commission has been the main advocate of corporate tax har-
monization and outsourced extensive research on the impact of different busi-
ness taxation on the common market. Following the pro-harmonization re-
ports of Commission de la Communauté Économique Européenne (1962) 
and Commission of the European Communities (1970) in 1985 the European 
Commission issued the White Paper on Completing the Internal Market (Milan, 
C0M(85) 310 final).8 This document indicated the need for the removal of ob-
stacles between European firms arising from the tax treatment of parents and 
subsidiaries, taxation of mergers, avoidance of double taxation. These postu-
lates changed into legal solutions in the form of directives.

The Ruding Report (1992) indicated that tax differences in the European 
Community were the main reason for companies’ international tax planning, 
high compliance costs, lack of transparency and source of tax rules’ uncertainty 
due to frequent changes in tax legislation. The Ruding Committee suggested 
the removal of discriminatory tax arrangements, determining common rules 
for a minimum tax base and setting a minimum corporate tax rate, introduc-
ing transparency in tax incentives granted by the states (Ruding Report, p. 11). 
The European Commission also paid attention to the fact that tax competition 
caused by capital mobility resulted in a shift of the tax burden to less mobile 
tax bases such as labour which contributed to the increase of unemployment 
in EU. A proposed solution was the tax package9 and its key document – The 
Code of conduct for business taxation (Council of the European Union, 1997) 
– a non-legally binding instrument used for tackling harmful competition. The 
Bolkestein Report (Bolkestein, 2000) indicated that differences in statutory cor-
porate tax rates heavily influenced investment decisions in the EU. Later on from 
the reports of Ruding and Bolkestein an idea emerged of CCCTB worked out 
by the European Commission (2016). CCCTB is a single set of rules to calcu-
late companies’ taxable profits in the EU according to their business activities 
in particular member states. Together with formula apportionment, it creates 
the possibility to calculate the tax basis on the European level and to assign it 
to the concerned member states according to special criteria. These shall be 

 8  White Papers are documents containing proposals for European Union for action in a 
specific area.

 9  Towards tax co-ordination in the European Union,  https://eur-lex.europa.eu/legal-con-
tent/EN/TXT/PDF/?uri=CELEX:51997DC0495&from=EN

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:51997DC0495&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:51997DC0495&from=EN
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three equally weighted factors (i.e. labour, assets and sales by destination). It is 
worth noting that countries would still apply their national tax rates.

Companies could offset their losses in one EU member state against profits 
made in another member state. CCCTB would be mandatory for companies 
with a consolidated turnover above EUR 750 million. Small and medium en-
terprises could choose CCCTB optionally. This solution is limited to the uni-
fication of the rules for determining the tax base and aimed at achieving great-
er transparency of tax systems and reducing the compliance costs of MNEs.

The impact of CCCTB implementation has been analysed by the Commission’s 
working group, the Joint Research Centre (CORTAX model) and the Centre 
for European Economic Research (ZEW, Tax Analyzer Model). The analy-
sis included CCCTB application to multinationals and to all companies. The 
CORTAX model was used for the examination of formula apportionment, tax 
revenues for the EU-28 and assessing the impact of CCCTB on the main eco-
nomic variables such as investment, employment, wages, GDP (Gross Domestic 
Product) and welfare. The results of the simulations suggest a positive effect on 
all key economic variables but a small decrease in total tax revenues for EU-
28. That decrease of 0.08% of GDP corresponding to about EUR 11 billion was 
due to tax reform and lower corporate tax revenues by about EUR 36 billion 
partly compensated by the increased revenues from other taxes by about EUR 
25 billion. This change in the EU structure of tax revenues would result from 
a simple dependence: lower corporate taxes would cause increased economic 
activity of companies, higher employment and higher revenues from consump-
tion and labour taxes.

A ZEW study was focused mainly on debt financing, research and develop-
ment (R&D) investments and tax planning in companies. The research showed 
that cross-border tax planning used by multinationals caused a considerable re-
duction of the effective taxation level. Results showed also a debt bias on capital 
cost and R&D underinvestment. The CCCTB providing equal deductions for 
debt and equity financing and R&D reliefs was assessed positively by ZEW re-
searchers. According to the results presented in European Commission (2016), 
CCCTB with an FA based on three equivalent items (i.e. assets, employment 
and turnover) would give the possibility to allocate fairly companies’ income to 
the place of profit generation. Such an apportionment is more resistant to ag-
gressive tax planning than the transfer pricing methods. The reform shall also 
decrease companies compliance costs by 62%–67% (for new subsidiaries) and 
8% (of recurring compliance costs) in existing companies. The estimated value 
of recurrent cost reduction where the CCCTB is applied to all MNEs would 
bring EUR 0.8 billion (European Commission, 2016, p. 39). CCCTB would be 
then an effective tool to support economic growth and tax fairness.
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4. Research method and results from the selected CIT 
characteristics comparison

Hierarchical clustering algorithm groups the most similar objects into clusters. 
At the same time it tries to find the most dissimilar clusters. The main differ-
ence distinguishing this algorithm from other types of clustering algorithms 
is the construction of the dendrogram. It is a similarity tree describing rela-
tionships between nested overlapping clusters. As opposed to other clustering 
methods it reveals the broad and hierarchical structure of similarities between 
clustered objects. The result of the clustering depends strongly on the similarity 
measurement of the compared objects. A domain-specific measure of similar-
ity is used to rank objects according to the value of the attributes that describe 
them. In addition larger sub-clusters are compared using different strategies 
expressed by the objective or loss function. The simplest one compares the 
two most similar objects representing two different compared clusters (single-
linkage clustering). Another one computes the similarity between all pairs of 
objects from both clusters and relates cluster similarity to the least similar ob-
jects from both clusters (complete linkage clustering). Yet one, finds centroid 
objects and compares them using similarity function. Every objective function 
gives a slightly different result of clustering. For the analysis conducted in this 
paper a complete linkage method was used called also the farthest neighbour 
clustering. By using such an objective function the obtained clusters became 
internally more coherent and compact. It happens because the farthest neigh-
bour clustering maximizes distance between clusters or minimizes similarity. 
So if X and Y are clusters then distance between clusters is calculated accord-
ing to 

,
( , ) ( , )

x X y Y
D X Y max d x y

∈ ∈
= , where x and y are individual objects (countries) 

and d(x, y) is a distance between them (inverse of similarity).
The calculation of similarity between objects was carried out using the 

weighted average. It was applied to aggregate normalized partial similarities 
computed according to the description in Table 1. A weight used for each at-
tribute was equal thus no attribute was preferred. Technically data was pro-
cessed in the R environment using the hclust algorithm (R Core Team, 2020) 
and visualized using the dendextend package (Galili, 2015).

Depending on the scope of the analysed CIT characteristics, four different 
groupings of EU countries were performed. Most features relating to both the 
entity, tax base and CIT rate were included in the first dendrogram (Figure 1). 
The second dendrogram (Figure 2) includes only those characteristics relat-
ing to the tax base. The third dendrogram (Figure 3) groups countries accord-
ing to the characteristics of the applied tax incentives. The fourth dendrogram 
(Figure 4) includes the variables related to the tax burden. All variables are 
presented in Table 1.
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Table 1. CIT characteristics included in cluster dendrograms and their 
normalization

Dendrogram 
number

Compared CIT 
characteristics Type of attribute

Partial 
similarity 
measure

Characteristics related to the entity, tax base and rate

Figure 1 Partnerships liable to CIT Binary (Yes/No) Hamming dis-
tanceGroup taxation Binary (Yes/No)

Income from agriculture 
taxation

Binary (Yes/No)

Special rate for SMEs 
(2020)

Binary (Yes/No)

CFC rules (ATAD) Binary (Yes – taxation all 
income / No – taxation 
only passive income)

Combined corporate in-
come tax rate (nominal 
plus surcharges) (2020)

Real value (rates) Distance be-
tween normal-
ized values

Tax incentives Real value (average from 
three binary similarities: 
incentives: for R&D, hu-
man factor support and for 
particular sectors)

Normalized 
Hamming dis-
tance

Characteristics related to the tax base

Figure 2 Income from agriculture 
taxation

Binary (Yes/No) Hamming dis-
tance

CFC rules (ATAD) Binary (Yes – taxation all 
income / No – taxation 
only passive income)

Tax incentives Real value (average from 
three binary similarities: 
incentives: for R&D, hu-
man factor support and for 
particular sectors)

Normalized 
Hamming dis-
tance

Types of incentives

Figure 3 Incentives for R&D Binary (Yes/No) Hamming dis-
tanceIncentives for human fac-

tor support
Binary (Yes/No)

Incentives for particular 
sectors

Binary (Yes/No)
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Dendrogram 
number

Compared CIT 
characteristics Type of attribute

Partial 
similarity 
measure

Characteristics related to the tax burden

Figure 4

Combined corporate in-
come tax rate (nominal 
plus surcharges) (2018)

Real value (rates)

Distance be-
tween normal-

ized values

CIT as % of GDP (2018) Real value (percentage)

CIT as % of total tax rev-
enue (2018) Real value (percentage)

Effective average tax rates 
(2018)* Real value (rates)

* Large corporations in the non-financial sector (computed at corporate level, for average asset 
composition and funding sources).

Source: Own calculation based on: (European Commission, DG Taxation and Customs Union).

Figure 1. Hierarchical clustering of the EU28 countries according to the seven 
CIT characteristics related to the entity, tax base and rate in 2020

EZ – Euro Zone.
Source: As in Table 1.
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In Figure 1 the hierarchical clustering algorithm was based on three kinds of 
measures describing the widest scope of CIT features similarities. Five qualita-
tive features described in binary Y or N attribute concerned the tax base width 
(partnerships, income from agriculture), its protection (CFC rules) and ameni-
ties for the taxpayers (group taxation, special rates for SMEs). Clustering allowed 
numerous groups of countries with different degree of similarity to be distin-
guished. Differences between EU countries were measured by the Hamming 
distance (DH)—a metric comparing two binary data strings of equal length 
and showing the number of bit positions in which the two bits are different. 
Countries with the smallest number of differences were clustered closest. There 
is no visible dependence of the CIT structure on belonging to the euro area 
but noticeable similarities occur in the geographical layout. With few excep-
tions countries with similar CIT features belong to the same regions: Belgium–
Luxembourg, Croatia–Romania, Czech Republic–Bulgaria–Greece, Austria–
Denmark–Germany–Netherlands, Sweden–Estonia–Finland, Portugal–France. 
Geographically only Poland does not fit in the last cluster.

Figure 2. Hierarchical clustering of the EU28 countries according to the three 
CIT characteristics related to the tax base in 2020

EZ – Euro Zone.
Source: As in Table 1.
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In Figure 2 the analysis was limited to three CIT features concerning the tax 
base. Groupings from Figure 1 were repeated in Figure 2 but the results showed 
a much greater similarity in tax bases between EU countries. The division into 
two groups of countries was caused by the differentiation in CFC taxation. In 
sixteen countries, the CFC rules apply to all income while in twelve countries 
– only to the passive. Taxation of income from agriculture is a standardized el-
ement. According to information gathered by the European Commission the 
majority of countries (apart France and Poland) declare a legal possibility of 
applying corporate taxation to some income from agriculture (e.g. for corpo-
ration farms)10. The differences within clusters result mainly from the different 
scope of tax incentives. In the first cluster (with CFC rules applying to passive 
income) there are two groups of countries with the greatest similarity but dif-
ferentiated within the scope of tax incentives. The group with nine countries 
(from Slovenia, to Spain) predicts all types of tax incentives (for R&D, human 

 10  https://ec.europa.eu/taxation_customs/tedb/taxDetails.html?id=50/1577833200.

Figure 3. Hierarchical clustering of the EU28 countries according to the three 
types of incentives in CIT in 2020

EZ – Euro Zone.
Source: As in Table 1.
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factor and for sectors/regions). Denmark and Austria focus mainly on tax in-
centives supporting R&D.

Continuing the top-down analysis and making it narrower, resulted in the 
comparison of tax incentives. Tax allowances, incentives and reliefs (tax incen-
tives) are used in almost all EU countries (apart Germany, Estonia and Sweden) 
and have different nomenclature. For the purpose of the analysis tax incen-
tives have been divided into three types, in order from most popular to less 
used: 1) R&D (i.e. costs of know-how, patents, innovation centers), 2) special 
solutions for particular sectors (i.e. agriculture, audiovisual) of the economy 
or weaker regions (i.e. with high unemployment), 3) human factor support – 
support for social groups (unemployed, handicapped, elderly, scientific work-
ers, worker training, creating new jobs). Tax incentives for R&D are used in 
twenty two EU countries but the popularity of the other reliefs is comparable. 
Special solutions for particular sectors or regions are used by seventeen EU 
countries, and human factor support – by sixteen EU countries. As mentioned 
nine countries apply all the types of the mentioned solutions. The majority of 
EU states show tax convergence in this area and the geographical key loses its 
importance in this case.

Figure 4. Hierarchical clustering of the EU28 countries according to the four CIT 
characteristics related to the tax burden

EZ – Euro Zone.
Source: As in Table 1.

Belgium (EZ)
Portugal (EZ)

Luxembourg (EZ)
Malta (EZ)

Bulgaria
Lithuania (EZ)

Hungary
Czech Republic

Slovak Republic (EZ)
Ireland (EZ)
Cyprus (EZ)

Germany (EZ)
Greece (EZ)

Italy (EZ)
Spain (EZ)

France (EZ)
Netherlands (EZ)

Austria (EZ)
United Kingdom

Finland (EZ)
Denmark
Sweden

Latvia (EZ)
Estonia (EZ)

Poland
Slovenia (EZ)

Croatia
Romania



87E. Małecka-Ziembińska, A. Siwiec, Searching for similarities in EU corporate income taxes

Table 2. CIT rates in 2018

Member State

STR – 
combined 
corporate 

income tax rate 
(nominal plus 

surcharges) 
in %

% of GDP % of total tax 
revenue EATR in %

France 34.4 2.3 5.0 33.4

Spain 25.0 2.3 6.6 30.1

Germany 29.9 1.0 2.5 28.9

Greece 29.0 2.2 5.6 27.6

Belgium 29.6 4.3 9.6 24.9

Italy 27.8 1.8 4.2 24.6

Malta 35.0 5.5 17.4 24.4

Austria 25.0 2.5 5.9 23.1

Luxembourg 26.0 5.8 14.8 22.8

Netherlands 25.0 3.1 7.9 22.5

Portugal 31.5 3.3 9.6 21.4

United Kingdom 19.0 2.6 7.7 20.6

Denmark 22.0 2.7 6.1 19.8

Finland 20.0 2.5 6.0 19.6

Sweden 22.0 2.8 6.4 19.4

Slovak Republic 21.0 3.3 9.6 18.7

Poland 19.0 2.1 5.9 17.5

Slovenia 19.0 1.9 5.1 17.3

Latvia 20.0 1.1 3.4 16.7

Czech Republic 19.0 3.5 9.7 16.7

Estonia 20.0 2.0 6.1 15.7

Croatia 18.0 2.3 5.9 14.8

Romania 16.0 1.8 6.9 14.7

Ireland 12.5 3.2 14.2 14.1

Lithuania 15.0 1.5 5.1 13.6

Cyprus 12.5 4.0 11.9 13.0

Hungary 10.8 1.2 3.2 11.1

Bulgaria 10.0 2.2 7.5 9.0

States arranged from highest to lowest EATR.

Source: Grouping made by authors on the basis of European Commission, DG Taxation and 
Customs Union, based on Eurostat data.
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As a result of the hierarchical clustering of EU states according to the tax 
burden the numerous groups of states with a similar CIT share in GDP and in 
total tax revenue are visible, but not necessarily with similar statutory tax rates. 
Figure 4 should be analysed together with Table 2 detailing all tax features taken 
into account when calculating the tax burden. In Table 2 states were arranged 
from the highest to lowest EATR, clustering in Figure 4 provides a broader 
analysis. Both analyses suggest that tax rates are the most differentiating CIT 
feature and that states with similar STR are not similar in tax burden (e.g. 
Luxembourg with an STR of 26% and Malta—STR 35% but a similar share in 
GDP, respectively 5.8% for Luxembourg and 5.5% for Malta).

Taking into account the statutory tax rates in 2018 (Table 2), EU member 
states can be divided into three distinct groups: those with high (ranging be-
tween 25 and 35%) STR (eleven states), medium STR (between 15 and 25%, 
thirteen states) and low rates (below 15%, four states). The similarity of statu-
tory tax rates corresponds to the geographical proximity of countries.

A traditional grouping of countries based on STR changes when other tax 
burden indicators are taken into account. A few states with low or medium 
STR have a high CIT share in GDP and in total tax revenue (Ireland, Cyprus, 
Belgium, Czech Republic, Slovak Republic) which is explained by the use of 
a broader tax base (Cyprus, Belgium) or using attractive tax incentives, espe-
cially in R&D. This is in line with the results of the analysis from Figures 3 and 4. 
The EATR showing the real capital burden in EU states is of crucial meaning 
for identifying the effect of taxation on discrete location choices11. In the case 
where locations are mutually exclusive the one with a lower EATR will be more 
attractive for investors. The application of tax reliefs, exemptions or incentives 
may significantly reduce the tax burden and such solutions are very often used 
by so-called “smart tax havens” such as Malta or Luxembourg. To summarize, 
tax rates are the most diversifying element in CIT structures and there is very 
small probability of their harmonization. On the other hand tax bases bring the 
possibility of tax harmonization and tax incentives may be a useful tool in this 
process. The analysis results show the repetition of similarity patterns. Some 
states are similar in CIT solutions (from Figures 1 to 3 or even 4). They mainly 
belong to the same geographical region i.e.: Belgium–Luxembourg, Croatia–
Romania–Bulgaria–Czech Republic, Estonia–Sweden–Finland, Ireland–United 
Kingdom, Austria–Denmark–Germany–Netherlands.

In order to clarify whether there are any co-occurrences between CIT fea-
tures in each country an affinity analysis has been applied. Affinity analysis is 
a popular method for searching for patterns in sets of data. It relies on associa-
tion rules learning. For given set of items I = {i1, i2, …, ik} describing features of 
objects and database containing transactions (sets of items) T = {t1, t2, …, tn}, 
the problem of association rules learning is a problem of finding all maximal 

 11  EATR is measured as the proportion of total income taken in tax in each location (state).
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frequent of item-sets X = {X1, X2, …, Xm}, where X1, …, Xm ∈ I with support 
in equal or greater than given minimum support threshold. In this case items 
denote features of CIT and transactions denote EU countries.

Affinity analysis could give information about similarities of corporate tax 
systems between EU countries and indicate the features of CIT that may form 
the basis for future harmonization. Affinity analysis works, in principle, on 
discrete data and requires its earlier preparation. For this purpose a frequent 
item-sets mining method was used . In this case the algorithm Eclat has been 

Table 3. Frequent item-sets of CIT common features in EU states

Partnerships liable to CIT = y
Income from agriculture taxation = y
Intangible assets depreciation = y
R&D incentives = y
Human factor support = y
Supporting countries:
Belgium (EZ), Czech Republic, Spain (EZ), Croatia, Luxembourg (EZ), Malta (EZ), Portugal 
(EZ), Romania, Slovenia (EZ), Slovak Republic (EZ)

Partnerships liable to CIT = y
Income from agriculture taxation = y
Intangible assets depreciation = y
Human factor support = y
Special solutions for particular sectors = y
Supporting countries:
Belgium (EZ), Bulgaria, Greece (EZ), Spain (EZ), Croatia, Luxembourg (EZ), 
Portugal (EZ), Romania, Slovenia (EZ)
Partnerships liable to CIT = y
Income from agriculture taxation = y
Intangible assets depreciation = y
R&D incentives = y
Special solutions for particular sectors = y
Supporting countries:
Belgium (EZ), Spain (EZ), Croatia, Lithuania (EZ), Luxembourg (EZ), Hungary, Portugal 
(EZ), Romania, Slovenia (EZ)

Income from agriculture taxation = y
Intangible assets depreciation = y
R&D incentives = y
Human factor support = y
Special solutions for particular sectors = y
Supporting countries:
Belgium (EZ), Spain (EZ), Croatia, Italy (EZ), Luxembourg (EZ), Netherlands 
(EZ), Portugal (EZ), Romania, Slovenia (EZ)

Note: y – yes.

Source: As in Table 1.
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applied to find (mine) common, most frequently occurring features of CIT in 
EU countries. The algorithm was implemented in ‘arules’ package in R lan-
guage (Hahsler, Gruen, & Hornik, 2005). It was applied in order to find frequent 
item-sets in a table containing in rows sets of values describing CIT features in 
EU member states. The algorithm uses a principle that larger item-sets are less 
frequent than smaller ones and eliminates sparse patterns during the search. 
Numerical values describing tax rates had to be made discrete and converted 
to nominal items representing ranges of values. For this purpose this was car-
ried out with four equal intervals. To filter out smaller or infrequent item sets 
the minimum support threshold was set to 0.30 (thus it is required that 30% of 
all countries support the pattern) and the minimum item-set size was chosen 
equal to five items. The analysis included all previously analysed CIT features 
plus intangible assets depreciation. Results are presented in Table 3.

As a result of the analysis four CIT patterns were identified—one support-
ed by ten states (over 35% out of EU28) and three supported by nine states 
(32% out of EU28). The most frequent CIT pattern (cluster 1) suggests that 
if the EU state uses an extended tax base (taxation of partnerships, income 
from agriculture), it provides most often favourable conditions for taxpay-
ers (intangible assets depreciation, R&D incentives, human factor support12). 
Importantly states applying a similar policy for tax base use different tax rates 
(from 16% for Romania to 35% for Malta). They belong then to groups with 
medium or high tax rates (see Table 2) and, in most cases, are also neighbour-
ing (Belgium–Luxembourg, Spain–Portugal, Czech Republic–Slovak Republic, 
Croatia–Slovenia–Romania).

The next three clusters show in each case support of nine countries for com-
mon patterns combinations (cluster 2 – without R&D incentives, cluster 3 – 
without incentives for human factor, cluster 4 – without partnerships liable 
to CIT). Seven countries appear in each of the four clusters which makes up 
one quarter of the EU (including Great Britain). These countries are: Belgium, 
Luxembourg, Spain, Portugal, Croatia, Romania, Slovenia (marked in dark 
green on Figure 5).

There is visible geographical proximity similar to that in the hierarchical 
analysis. Analysing the next three clusters it can be precisely indicated which 
features would need to be implemented by each country for them to be in-
cluded in each cluster. Malta, Czech Republic and Slovakia (from cluster 1) 
would have to provide incentives for a particular sector or regions. In cluster 
2 Bulgaria and Greece would have to introduce incentives for R&D. In case 
of cluster 3 Lithuania and Hungary would have to use incentives for human 
factor support. Finally cluster 4 indicates that Italy and the Netherlands are 
missing the possibility of corporate taxation on partnerships (marked in light 

12  Tax deductions for companies creating new jobs, employing handicapped, elderly people, 
scientific workers, offering training.
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green on Figure 5). Implementation of these specific changes would increase 
the number of countries with approached tax bases to sixteen and could move 
the harmonization process ahead in case the qualified majority voting is bind-
ing for taxes. In that case fifteen countries (55% from twenty seven ) would be 
enough to vote for the harmonization project. The analysed CIT characteris-
tics constitute only a part of the tax features but the outcome of the analysis 
shows the importance of the geographic key in introducing similar tax solu-
tions. Considering the fact that states compete not only with tax rates but also 
with tax bases further convergence of tax bases can be expected. The greater 
convergence shall in turn facilitate the implementation of common rules pro-
posed in CCCTB draft.

Conclusions and discussion

CIT in the EU is differentiated despite the harmonization efforts of the European 
Commission. As mentioned differentiation concerns mainly tax rates. The struc-
tures of tax bases and the approach to the taxpayers, although differentiated, 

Figure 5. CIT similarity in European Union 2020
Dark green – countries with similar tax bases within the scope of analysed CIT features.
Light green – countries missing one of analysed CIT features to belong to the group of 

countries with similar CIT bases.
Source: Own study.
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are converging (incentives, depreciation periods) and may be used for the tax 
harmonization. Using similar tax base solutions is bringing countries closer 
and creates a firm ground for unenforced tax harmonization.

Tax harmonization understood as the unification of rules used for determin-
ing tax bases is possible as the convergence in tax policies and structures is vis-
ible in many EU economies. The geographical criterion still plays an important 
role in tax convergence. Neighbouring countries apply similar CIT solutions 
(especially in case of tax incentives). Taking into account that tax bases can 
also become a tool of harmful tax competition their harmonization could make 
such competition more fair by determining rules as it is predicted in CCCTB 
directive proposition. Harmonization understood as tax approximation will 
always be a kind of compromise and never fully satisfy all EU member states. 
It is worth considering that no better solution has been proposed so far. The 
ground for harmonization has been prepared, tax policies are partly converg-
ing and the implementation of harmonization is, in fact, highly dependent on 
EU states’ will to do so. In the case of QMV in states with already similar tax 
solutions, making a decision for harmonization will be easier.
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