Ekonomicky ¢asopis,62, 2014,¢. 4, s. 363 — 376 363

Convergence of Tax Burden, Tax Revenues and Implicit
Tax Rates in the European Union Member States®

Monika BUSOVSKA

Abstract

Formation of a single market is one of the maiiofities during the integra-
tion process of the European Union. For this pusiisvas planned to unify tax
rules throughout the entire Community. The mainstiae of this paper is
whether the European Union has been meeting thectbg of single market. It
focuses on a question whether the tax systemsaaeeming in the context of
tax burden, tax mixes and implicit tax rates. Bata Sigma convergences are
used for meeting the goal of the paper. The resuiggest evidence of a conver-
gence in the field of tax burden and implicit taxess during the analyzed period.
The results also highlight the fact of a possiliiiuence of EU integration as
well as of globalization and tax competition issues

Keywords: tax burden, tax mix, implicit tax rates, convergdgeta convergence,
Sigma convergence, the European Union.

JEL Clasification: E60

1. Introduction

Currently, the European Union is a unique comnyuttiit combines both
economic and political partnerships. The first stefzuropean integration con-
sisted in strengthening economic cooperation betvidee EU Members States
whose goal was to establish a single market. Tletns free movement of go-
ods, persons, services, and capital (EC, 2010jkauwnmon currency, the euro
(see Helisek, 2013 for a detailed discussion ohisisae). The process of inte-
gration is divided into four phases, while the lasthem is a full economic and
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political integration (Addmkovéa, 2003) which toolage, for instance, in Ger-
many during the nineties.

If a country wants to join the European Unionstfiiit needs to go through
accession negotiations. Basically, it is an agregme how and when the candi-
date country adopts and implements rules and puprescf the contemporary
members of the Community. However, the negotiatials® include financial
matters (e.g. contribution of the new member ift@ EU budget) or possible
transitional measures and exceptions.

As a result, the original purely economic-orientemperation gave birth to
a community that is now cooperating in a numbeatrefis. Among others, these
include the tax policy that — through harmonizationan contribute to the cre-
ation of a single market by eliminating distortiottgat arise by transitions
between individual Member.

The homogeneity in terms of the tax burden ofviddial Member States may
be questionable (Emerson, Gros and Italianer, 199a¢ to the existence of
differences in economic structures and politicaf@rences, together with natio-
nal fiscal autonomies, European tax systems aridar being uniform. But the
European Union has been trying to converge taxesyst which should result
lead to removal of all obstacles to the creatiothefsingle market. This objecti-
ve should result in a single tax system that wduddapplied by the entire
Community and that should provide equal benefitafbof its members.

Tax-coordination, as a tool for avoiding the enegige of very diverse poli-
tics, and tax-harmonization, as a tool for appration of tax rates, have been
subject of much debate since the beginning of thefean integration. The
issues of coordination, approximation, and harmation of tax systems in the
EU are discussed, for instance, in Kubatova (200&hova (2007), who make
readers familiar with various directives and regates that affect the tax sys-
tems of the Member States.

However, tax convergence has supporters as wetaanents. Cultural dissimi-
larities and freedom of adopting tax legislatiohjch are based on different structu-
res, are the main arguments to reject the conveegehtaxes. Another negative
aspect is a loss of tax competitiveness of indafidiember States (Mach, 2004).

Reuven (2010) believes that convergence is aip@gihenomenon because it
reduces the scope of “unfair’ tax arbitrage for grice of higher transaction
costs. All Member States would be able to bensginfthe single tax system and
no distortions would emerge.

The Beta-convergence is used to verify the objeatf this paper (Barro and
Sala-i-Martin, 1992). It is usually used for an#@ysf gross domestic products
(Baumol, 1986; or Boyle and McCarthy, 1999). Esstway the tax burden with
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the six main subdivisions of the OECD tax clasatfin for 1967 — 1994 by using
unit roottests with a change (Esteve, Sosvilla-Rivand Tamarit, 2000). Delgado
deals with the total tax burden in 1965 — 2004nigldeveral benchmarks and their
results suggest a reduced number of convergenios (i2¢lgado, 2006).

This paper aims to verify whether there is a caymece between the tax sys-
tems of the Member States in terms of convergehtaxdurden, tax mixes and
implicit tax rates of the Member States and whetieiEU meets its main objective.

2. Methodology

The aim of this paper is to analyse whether tieeoenvergence in the area of
tax burden and tax mixes in the EU countries. Altasden is understood as the
overall tax burden, which is determined as a proporof the total tax revenue
(social contribution included) to GDP.

In other words, it is a macroeconomic indicatoriclihreflects the overall
level of tax burden. The tax mix refers to the afinee of the tax burden, or, al-
ternatively, what is the share of individual taxeghe total tax revenue. This
indicator may be used, for instance, in examinirtgetiver a country tends to
prefer direct or indirect taxes.

Graph 1
Tax Burden (incl. SSC) in the EU, US and Japan in@L.1(%)
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Source:Commission Services and Eurostat (ESA95) (govxaatg) for the EU, OECD (SNA 2008) for the
US and Japan and own processing.

Table 1
Example of the Tax Mix of the Czech Republic in 201 (%)

Structure of tax mix in the Czech Republic

Taxes on income (TOI) 20.34 Tax on wages (TOW) 751.
Social security contribution (SSC) 44.06 Tax ondmand services (TOG) 33.84
Other taxes (OT) 0.01 Tax on property (TOP) 0.0

Notes:The paper uses abbreviations for the individualigsoof taxes: TB denotes tax burden; TOI stands for
taxes on income and gains (number 1 000 in theifitzgion of OECD); SSC for social security cobtriion

(2 000); TOW for taxes on payroll and workforce0(®); TOP for taxes on property (4 000); TOG fores

on goods and services (5 000); OT for other tageB800). The ternEuropean Unionincludes 27 Member
States. Croatia was not included in the sample@uogssing data.

Source OECD (2012); own processing.
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We analysed whether there was convergence of uettebh and tax mixes
between 1965 and 2011 in EU Member States and@igmeriods when indivi-
dual states became EU Members (e.g. for the Czephlitic, between 2004 and
2011, etc.) .

The methods used were the causal analysis andesymtof the information
obtained, as well as induction and deduction, fglieation of which results
from the need to create an objective and systerga@mtitative description of
the issue. Other methods for meeting the objectieespecified below.

2.1. Arithmetic Mean

The mean was used to determine average valudisefovhole EU. In the first
case, the European states were included since 186fHhe second case, the
calculations included data on the countries siheeyear they officially accessed
the EU.

2.2. Beta Convergence

This method was used also in Barro and Sala-iik4ft992), Esteve, So-
svilla-Rivero, and Tamarit (2000), Furcedi (200%) Slavik (2007). The Beta
convergence considers growth of variables in depecel on the initial values
(the so-calledBarro regressioh The concept of convergence focuses on the fact
that countries with initial values which are moriéetent from the European
average approach it faster than countries withesatilloser to the average. In this
case, the paper deals with the approximation ofhiees (the tax burden) and
implicit tax rates of individual countries to theit®pean average values. This
approach allows for estimation of the annual growdte or rate of3-con-
vergence.

ln[iJ = a+ Bin(y,)+e 7
0
where

t —the last year of the analysis (2011),

0 - the initial year of the analysis (1965 orykar of a country's accession to the EU),

y — represents the value of tax mixes in differemetperiods or the tax burden,

o — a level constant,

S — the regression coefficient whose significant tiegavalue indicates thp-con-

vergence (in other words, approximation of obsemeriables),
& —arandom component.

In other words, the regression coeffici@rdetermines what part of the diffe-
rence — to the average of the EU — the countrigsaged to eliminate during the
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given period ,0on average“. Thus, the greater thefftment 4 in absolute value,
the faster the convergence/divergence. The papaestthe classic method of
least squares.

The equation (2) expresses the growth rate dfathenix/tax burden (left side
of the equation), which depends on its initial lefyg), or more precisely on its
difference from the average level in the EU. Twenlbgervations were used for
both variants, and the missing values were abstlact

Furthermore, it should be emphasized that the Bmtaergence is a condition
for the Sigma convergence, where the Sigma conkeggases absolute values.
However, this relationship does not have to wonkvewsely (Slavik, 2007).

2.3. Sigma Convergence

The time evolution of convergence or divergencéagfmixes can be deter-
mined by measuring the distance. The Sigma conuersyis based on the deve-
lopment of variance in time. This variance can balysed using various indica-
tors; here, it is the standard deviation.

In statistics and probability theory, the standdediation (often denoted by
the Greek letter sigm@ is a measure of the deviations from the averagsa()
value. A low standard deviation indicates that da¢a points tend to be very
close to the mean (also called expected valuelgtastandard deviation indica-
tes that the data points are spread over a larggeraf values. The standard de-
viation is the most widely used measure of varighillherefore, the lower the
standard deviation, the higher the convergencebsill

18, 2
a=Jﬁz(a; - E(a) @
i=1
where
o - the standard deviation,
a  —the amount of the tax mix bth year and-th state,

E(a) — the arithmetic mean of the EU.

The Sigma convergence is constructed in ordebtaim additional informa-
tion about the development of the Beta convergembigh is not able to provide
this information. In this case, the Sigma conveogemcludes countries at the
moment of their accession to the EU. This meanshiéfore the accession, their
existence was taken into account, even for detextmim of the average value for
the whole EU area. The smaller the standard dewiathe higher the conver-
gence (and vice versa). Thus, if the standard temi@urve decreases, there is
convergence during the given period.
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3. Data

The source of the data is secondary informaticoviged by the OECD
(2012) and European Commission (EC, 2007; 2012}.mixes are divided in
classes according to the OECD classification, &edntissing data was left out
for the purposes of the following analysis.

3.1. Results

Beta Convergence

The analysis of the tax mixes and tax burden detnated convergence of
the given variables for both examined periods. $tmmary of the results is
provided in the tables below.

Table2
Beta Convergence of Tax Mixes in the EU Area in 186- 2011

B TOl SsC TOW TOP TOG oT
B -0.879 -0.537 -0.262 -0.529 -0.394 | -0.905 -0.619
t ~7.563 -3.622 -1.956 -1.911 -3.151 | -4.675 -2.610
P-value <10* 0.002 0.065 0.098 0.005 0.00016 0.026
R? 0.751 0.422 0.168 0.342 0.343 0.535 0.405

Source OECD (2012); own processing.

In the first case, we observed the convergendbdrEuropean area without
the effect of EU membership. The initial year of #nalysis was 1965 and the
final year was 2011. Missing data were excludethftbe analysis.

The table above shows that all the analysed depeed are significant; the
significance level is always less than 10%, in scames even less than 1%. The
Beta coefficient is negative in all the examinedugrs. This indicates conver-
gence over the whole period between 1965 and 2011 ib tax burden and
groups of individual tax revenues.

The fastest is the convergence of indirect taX€¥3), which are, in terms of
harmonization, of the greatest interest in the Ekk coefficient of determinati-
on (R), in this case, also shows a high value (0.53f)icating that the initial
value of the tax mix is able to explain the 53.58iance of the growth rate
between the countries. Another high values werealed in the coefficient of
determination of tax burden (TB), which stands%&il%. The convergence rate,
in this case, is also high, which indicates overativergence of tax systems.

At the lowest level of mutual convergence staradtdx mixes of social secu-
rity contributions and income from property taxiesthese areas, convergence is
poor, as well as the coefficient of determinatitbis not surprising, since these
areas are not subject to any harmonization rul€s 2B04).
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Despite the fact that some taxes were not harradra all and others were
harmonized only during a part of the analysed jgeribe convergence of tax
mixes and tax burden was verified in the Europeaa.arhe aim of convergence
of tax systems was fulfilled no matter whether stetes were members of EU or
not. Therefore, the authors assume that the coemeegof tax mixes and tax
burden was influenced by globalization and tax cetitipn (Kubatova, Va&u-
rova and Foltysova, 2008, or Becker and Elsayyadl2p

Tables3
Beta Convergence of Tax Mixes in the EU for MembeBtates

B Tol SsC TOW ToP TOG oT
B -0.424 -0.232 | -0.221 -1.550 -0.220 -0.482 -0.026
t -3.134 -1.841 | -5.191 -0.938 -1.778 -2.989 0.242
P-value 0.005 0.081 0.00005|  0.417 0.001 0.008 0.813
R? 0.341 0.151 0.586 0.227 0.143 0.32 0.005

Source OECD (2012); own processing.

Table 3 illustrates the convergence in situatishgre the initial value was
the variable of the year in which the county offlly joined the Community.
Even here, there is apparent convergence of targnkowever, individual de-
pendences are lower than in the previous case f(dadf). One reason for this
change — leaving out the impact of globalizatiomay be the absence of the tax
policy changes necessary for the accession to gmen@@inity; which were not
included in the analysis simply because the initalle taken into account was
as late as the year of the country joining the EU.

Of note, however, are the results of social sgcwdintributions, where the
convergence rate remained the same, but at the timmehe coefficient of de-
termination increased. The initial value of thigtpaf the budget revenue can
explain the 58.6% variance of the growth rate betwihe countries compared to
the original 16.8%.

Another exception is the insignificant dependeincex revenues from sala-
ries and wages (TOW), as well as in tax revenums fither taxes (OT); therefo-
re, it is not possible to confirm that there is &®gta convergence there. Even the
coefficients of determination?Rin this case, amount to smaller values than in
the previous case.

Implicit tax rates provide a measure of the effecaverage tax burden on
different types of economic income or activitiehieTimplicit tax rate on con-
sumption is defined as all consumption taxes duvidg the final consumption
expenditure of private households on the econosnidtary. The implicit tax
rate on employed labor is defined as the sum dfiiedict and indirect taxes and
employees' and employers' social contributionsltwn employed labor income
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divided by the total compensation of employees wgylkn the economic territo-
ry. The implicit tax rate is calculated as totapital taxes denominated by total
profit and property income from corporations andgeholds (EC, 2013).

Table4

Beta Convergence of Implicit Tax Rates in the EU foMember States
Consumption Labour Capital

B -0.341 -0.340 -1.151

T -2.874 -4.238 -1.638

P-value 8.57*10° 0.0003 0.132

R? 0.264 0.439 0.212

Source:EC (2007; 2012); own processing.

Sigma Convergence

As mentioned above, the Sigma convergence conspteee picture of the
Beta convergence and illustrates its course. Taphgr below provide informati-
on on the development of the Sigma convergenceerahalysed periods. Large
values of the standard deviation indicate a latgeel of divergence and vice
versa. An increasing tendency of the curve indicatdivergence, while a decre-
asing tendency reflects the convergence of taxdmriix mixes and implicit tax
rates. In this part of the analysis, we includedogaan countries once they offi-
cially became Members of the Commuriity.

Graph 2
Sigma Convergence of Fiscal Pressure in the EU Duaig 1965 — 2011%)
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Source OECD (2012); own processing.

Since the mid-1980s, the European area has b&gighatax” zone. As can
be seen from Graph 2, the increase in the ovexallavels of tax burden took
place in two successive waves. The increase df ietanue as a share of GDP
was driven, with a lagged effect, by the rapid gloaf government expenditures

2 No significant deviation from the results of noembers.
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that began in the 1960s and continued until the-18@0s. While differing in
size and composition across countries, the gemgeoalth of expenditures was
mainly the result of increased social transfershim 70s and 80s, which were
triggered by political measures taken a decadéeeaals well as by the need to
confront a sharp economic slowdown and an incrgdsivel of unemployment
that followed the first and second oil price shocks

Graph 2 presents the change in the growing trémidecstandard deviation in
1987, from which point there is convergence ofdterall tax burden in the EU.
It is caused, inter alia, by tax competition (Edigand Keen, 1996) that was
began by Ronald Regan in the USA (CNN MONEY, 2040)l by Margaret
Thatcher in the United Kingdom (BBC, 2013).

Should any specific historical events occur, e burden increases in the
whole Community, however, a divergence of individstates’ tax systems may
occur as well.

Graph 3
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Source OECD (2012); own processing.

The graph above shows the development of standavihtions between
1965 and 2011. Until 1975, there is noticeable igace in the tax mixes of
social security contributions (SSC), however aftés year, convergence starts
to occur until the end of the analysed period. Téishown also by the result of
the Beta convergence.

The tax mix of income taxes indicates the sameseplbut as late as from
1985 (TOI). An interesting development can be sedghe standard deviation of
the tax mix of salaries and wages (TOW), which sh@m entirely opposite
course. The reason for this development will bestitgect of further research.
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As for the tax mixes of indirect taxes (TOG), thés the same development
of convergence/divergence as in the case of dieeets. Until 1985, there was
divergence, which then turns into convergence. rElason for turnover in indi-
rect tax mixes may be the mandatory introductionadfie added tax in the EU
Member States, which took place in the 1980s.

According to the Sigma convergence, the tax mofgsroperty taxes (TOP)
and other taxes (OT) do not meet the convergengetoke, however, in this
case, it is not possible to claim that there i®djence as the Sigma convergence
is not a condition for confirmation of the Beta gergence, which was not re-
futed in these taxes in the period 1965 — 201 1v(§12007).

Similarly interesting is always the end of thelgsed period, when Europe
was struck by the global economic crisis; betwe@@72a 2009, the develop-
ment of the Sigma convergence shows divergencaxofixes, thus of the tax
burden.

Graph 4
Sigma Convergence of Implicit Tax Rates in the EU xing 1965 — 2011(%)
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Source:OECD (2012); own processing.

The Sigma convergence of implicit tax rates (effecaverage tax rates)
confirms the results of Beta convergence anafy§te standard deviations of
implicit tax rates of labor and consumption haverb@ecreasing during the
whole analyzed period, which suggests an empigealence of convergence of
these implicit tax rates. In the context of tax esxtax revenues from indirect
taxes imposed on labor (personal income tax, sooiatributions etc.) represent
the major share of the tax mixes in the EU cousifieC, 2013).

3 See Table 4 Beta convergence of implicit tax ratele EU.
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Conclusion

The results presented use the traditional nesicllsmethods for finding out
convergence of tax systems of European countrige. faper deals with the
guestion of whether the European Union fulfils digective of a single market
also in the field of tax policy. In that area basedall assumptions, there should
be convergence of tax systems of the Member Statgsaim to eliminate dis-
tortions arising from the transition between indivdl Member States.

To meet the objective, we used the methods oB#ta and Sigma conver-
gence. Convergence was investigated separatety fimsthe group of all the
contemporary EU Member States, regardless of whdtiey had been EU
Members or not. This confirmed the fact that thereconvergence even if
a country is only located in the given area andasan official member of the
EU. The second methodology took into account ohéy states when they were
official members of the Community.

The Beta convergence between 1965 and 2011 grtw of all the current
Member States confirmed the existence of convemyarictax mixes (graded
according to the OECD classification) and tax bord&heir convergence
occurred even at a time when the contemporary Mei®Btages had still not been
official members of the Community. The reasons inayin particular, globali-
zation and the on-going trend of convergence, asrieed in Kubatova, Vén-
rova, Foltysova (2008) or Becker and Elsayyad (200@t also the convergence
effort by the countries seeking to join the EU.

The second methodology of the Beta convergendeitdo account only the
Member States since the moment they became offisehbers of the Commu-
nity (thus, it considered only the EU). In this €athe convergence of tax mixes
was confirmed, but at a lower rate than with thevigus methodology. It was
confirmed for income taxes, indirect taxes, andpprty taxes. It is interesting
that the revenues from social security contribigidi not show that significant
decrease in the second methodology; in fact, tredficeent of determination
increased nearly to 60%. The tax mixes of salares wages, as well as other
taxes, showed no significant dependence, and tteed@®avergence, in this case,
cannot be confirmed.

The Beta convergence itself, however, does na& giecomplete picture of the
course of convergence of tax mixes and tax bur@lbarefore, we also used the
Sigma convergence, which completes the overalupcof convergence of the
tax mix and tax burden. In the tax burden, in tidse (using the Sigma conver-
gence), convergence was confirmed since 1985, Hsasvin the tax mix of in-
come taxes and indirect taxes.
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Using the Sigma convergence, tax revenues fromalssecurity contributions
converged since 1975. However, according to then&igonvergence, tax reve-
nues from wages, other taxes, and property taxekisnperiod diverge. This,
however, does not mean that there was no convezgaadhe Sigma convergen-
ce is not a condition to confirm the Beta converge(Slavik, 2007). Therefore,
the convergence demonstrated throughout the amblysgod using the Beta
convergence could not be completely disproved.

The results presented use the traditional nesiclelsmethods for finding out
convergence of tax systems of European countrige. faper deals with the
guestion of whether the European Union fulfils tigective of a single market
also in the field of tax policy. In that area basedall assumptions, there should
be convergence of tax systems of the Member Statgsaim to eliminate dis-
tortions arising from the transition between indivél Member States.

To meet the objective, we employed the Beta agih&iconvergence met-
hods. Beta convergence was examined separatetylyfFive included the group
of contemporary EU Member States, regardless otivenghey were members
or not. The second approach analyzed states onbe shey became official
members of the Community. We found empirical eviadenon the effect of EU
membership on the convergence.

Beta convergence confirmed the convergence iftagen and tax mixes in
both casésduring the period 1965 — 2011.

The main reasons for this finding were the glddadion (Kubatova, Vaturova
and Foltysov4, 2008; Becker and Elsayyad, 2018)ctanpetition (Edwards and
Keen, 1996), but also the convergence efforts oédiag countries during the
accession negotiations.

The Beta convergence itself, however, does na& giecomplete picture of the
course of convergence of tax mixes and tax burdiberefore, Sigma conver-
gence was used as well. It completes the overalld of convergence of the
tax mix and tax burden. In the tax burden, in tidse (using the Sigma conver-
gence), convergence was confirmed since 1985, hsaasvén the tax mix of in-
come taxes and indirect taxes. It could be duentmereasing world tax compe-
tition (Edwards and Keen, 1996). However, accordnthe Sigma convergence,
tax revenues from wages, other taxes, and propexgs in this period diverge.
This, however, does not mean that there was noergauce, as the Sigma con-
vergence is not a condition to confirm the Betavewgence (Slavik, 2007). The-
refore, the convergence demonstrated throughouaniag/zed period using the
Beta convergence could not be completely disproved.

* The convergence of tax mixes in the Member Stateg was verified as well but it was
slower than in the first case — social contribugiencluded.
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However, since the convergence of the tax burdess chot imply the con-
vergence of the overall taxation, we also perforraedanalysis of implicit tax
rates on consumption, labor and capital using thta Bnd Sigma convergence
methods.

The result of the analysis is the statement thatdx burden in the European
Union has been converging throughout the entirdyaed period of 1965 —
2011. The evidence of a convergence of tax bur@enmixes and effective tax
rates of consumption and labor can be seen asd pfdhat hypothesis. EU
Member States were successful in performing tHedfanification and creation
of a single market without distortions, from whialh Members would benefit.
However, it should be noted that there is no acadeamsensus over the question
whether the convergence of tax systems is the viglyt considering the aspects
of different economic structures and political prehces together with national
fiscal autonomies of Member States, as well ag thiferent needs and objecti-
ves (Emerson, Gros and Italianer, 1992).
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