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EXPLORING THE NEXUS BETWEEN TAX REVENUE TRENDS AND SOCIAL

CONTRIBUTIONS DEVELOPMENT IN EUROPEAN UNION COUNTRIES

Abstract. The purpose of the research: to analyze the main tendencies of the tax revenue
and social contributions in EU countries, to study the hypothesis concerning convergence of the
annual growth rates of the total tax revenue (including social contributions) to the GDP in European
Union countries during the last decade and to build the predicted values for the total tax revenue
(including social contributions) as GDP percentage in EU countries. The research was conducted
based on the time serious analysis) and forecasting method to predict data values of the total
revenue to the GDP. The analysis presented in the research has shown that tax revenues in the main
tax categories displayed a corresponding pattern, with a differing fiscal lag for direct taxes, indirect
taxes and social contributions. Correlation analysis has shown that many countries of EU essentially
correlate ratio of the total tax revenues to the GDP. Using the presented models for the time series
of the total revenue to the GDP in Eiropenean Union counties, the predicted values were obtained.
The research has shown that some countries have common characters of the total revenue, and some
gruop of countries has varies. Regardless of the declaration of the common economic policy in EU,
as well as levy system in EU, the research has noticed some differences in the total revenues
concerning the GDP trends. The impact of possible convergence in tax burden policy in EU
countries explains these differences.

In order to harmonize tax policy and to increase the fiscal role of taxation in the EU
countries, such measures are proposed: application of unified procedures and conditions of
administration of taxes and other budget revenues; differentiation of tax rates and establishment of
the upper limit of their size; introduction of a unified tax base; differentiation of objects of taxation
with the purpose of increase of tax revenues to the budget and avoiding increase of tax burden for
population and others.
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JOCJIIKEHHS 3B’ SI3KIB MI’K TEHAEHUIAMHU INIOJATKOBUX HAAXOAKEHb
1 PO3BUTKOM COIIAJIBHAX BHECKIB Y KPAIHAX €BPOIIEMCHKOI'O COIO3Y

AHoTamis. Mera JOCTHiDKEHHS — TpOAHAT3yBaTH OCHOBHI TEHICHIN IOJATKOBUX
HaJXO/PKEHb 1 COIIAIbHUX BHECKIB y KpaiHax €C, BUBUMTH TiMOTE3y MOAO0 30DKHOCTI PIYHHX
TEMIIIB 3POCTaHHS 3araJbHUX MOJATKOBUX HAaIXO/PKEHb (Y TOMY YHCIi COLIaTbHHX BHECKIB) 10
BBII kpain €Bpomneiicbkoro Coro3y NpoTAroM OCTaHHBOTO AECATHIIITTS 1 MOOYILyBaTH NPOTHO3HI
3HAYEHHS YaCTKH 3arajbHUX MOJATKOBUX HAIXOJKEHb (BKIIOUalOuM collianbHi BHeckn) y BBII y
kpainax €C. JlocnmimkeHHs NPOBOIWIOCS Ha OCHOBI aHami3y 4YacoBUX pSIIB 1 METOAIB
MPOTHO3YBAHHS Ul TMPOTHO3YBAaHHS BiTHOIIEHHS IIMX BUIB IOAATKOBHX HaaxomkeHb g0 BBIL
AHaJi3, MpencTaBleHU y JOCTIKCHHI, TOKa3aB, M0 TOJATKOBI HAIXOKEHHS BiIOOpaKaroTh
BIJIMOBITHY KapTHHY 3 pI3HUM (DICKAIILHUM BIJICTABAaHHSAM JUIS TPSMHUX TOAATKIB, HEMPSIMUX
MOJIATKIB 1 COMIANbHNUX BHECKIB. KopensmiliHuii aHaii3 nmokasas, o Jyis 6aratbox kpain €C icHye
CYTTEBHH 3B’SA30K MK BIIHOIICHHSM MOKa3HUKA 3araIbHUX MOJATKOBHX HAIX0HKeHb o BBII. 3a
JOTIOMOTOI0 TIPEJCTABICHUX MOJENel I 4acOBHX DAIB NMOKAa3HWKA BIJHOIIEHHS 3arajbHUX
MOJIATKOBUX HajxokeHb 10 BBII y kpainax €pomeiickkoro Coro3y OTpUMaHO MPOTHO30BaHi
3Ha4eHHs. Pe3ynbTaTy MporHo3yBaHHS MMOKa3aly, IO JSsKi KpaiHU MalOTh CIIUIbHI XapaKTePUCTUKU
(hopMyBaHHS MMOJATKOBUX HAJXOJPKEHb, & 1HII KpaiHW MaroTh PI3HUH XapakTep ix (GopmyBaHHS.
HesBaxkaroun Ha Jexmapaiiifo €IMHOT €KOHOMIYHOI MOJITHKKA B KpaiHax-€C, a TakoX CHUCTeMY
ormoAaTkyBaHHss Ha Teputopii €C, JOCIIPKEHHST BU3HAYWIIO JIEsIKI BIIMIHHOCTI B TEHJIEHITISIX
BiJTHOIIICHHSI CYKYITHUX MOJIAaTKOBUX Haxo pkeHb 10 BBIL. 11i BiAMIHHOCTI MOSICHIOIOTHCS BILTHBOM
MOJKJIMBOI KOHBEPTEHIil y TOJITHII OO MOJAAaTKOBOIO HaBaHTa)xeHHS B KpaiHax €C. 3 meroro
rapMOHi3allii MOJaTKOBOI MOJITHKU Ta MiJBUIIEHHS (icKanbHOI poji moaaTkiB y kpainax €C
3aMpOIIOHOBAHO 3aX0/IM: 3aCTOCYBaHHSI €IMHUX MPOIEIYpP 1 YMOB aIMiHICTpyBaHHS MOJATKOBUX Ta
IHIIMX HaIXOJKEHb JIO0 OrKeTy, nudepeHItiallis MoJaTKOBUX CTaBOK I BCTAHOBJICHHS BEPXHbBOI
MEXI IXHBOTO pO3MIipy, 3allpOBa/PKCHHS €IUHOI IMOAATKOBOI 0Oa3u; mudepeHiiamis 00’ eKTiB
OTIOJIATKYBaHHS 3 METOIO 30UIBIICHHS IOJAaTKOBUX HAIAXOKCHb 1O OMOPKETY Ta YHHKHCHHS
30UIBIIEHHS [TOJATKOBOTO HABAHTAYKEHHS IS HACEJICHHS Ta 1HIIII.

Knrouosi crnosa: nonatkoBe HaBaHTAXXEHHS, NMOJATKOBI HaAXOKEHHs, kKpainum €C, aHami3
YaCOBHX PsIJIiB, IPOTHO3YBaHHSI.

®opmyn: 1; puc.: 0; Tadmn.: 4; 6i6m.: 13.
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HU3YUYEHHUE B3AUMOCBA3U MEXKAY TEHAEHIIUAMUA HAJIOT'OBBIX
HNOCTYILJIEHUM U PASBUTHEM COLUAJIBHBIX OTYUCJIEHAN
B CTPAHAX EBPOIIEMCKOT'O COIO3A

AnHoTanms. Llens uccnenoBaHus — NpoaHAIN3UPOBATh OCHOBHBIE TEHJCHIINN HAJIOTOBBIX
MOCTYIJICHW M COLMaIbHBIX B3HOCOB B cTpaHax EC, M3yuHMTh THIIOTE3Y O CXOACTBE T'OJOBBIX
TEMITOB POCTa OOIIMX HAJOTOBBIX MOCTYIUICHHH (B TOM YHICIIE COIMABHBIX B3HOCOB) B BBII cTpan
EC u moctpouTe mNporHO3HbIE 3HA4YEHHA AO0JIM OOMIMX HAIOTOBBIX IOCTYIUIEHHH (BKIIIOYAs
counanbHble B3HOCH) B BBII. Ananu3 mnoxazan, uro mis MmHorux crpan EC cymecTtByer
CYIIECTBEHHAs CBS3b MEX]y OTHOLICHHEM IOKa3zaTelss OOIMX HaJoroBbIX mocTyruieHuil k BBIL
Hecmotpss Ha neknapaumio eauHON 3KoHOMuueckod mnonutuku B EC, a Takke cucremy
HanorooOnoxxenuss B EC, uccnenoBaHue ONPEAETHIIO HEKOTOPHIE DPAa3IUuus B TEHICHIMSIX
OTHOIIEHHUSI COBOKYMHBIX A0Xx0m0B K BBIL. OTu pasnuuns oOBSICHSIOTCS BIUSHHUEM BO3MOKHOU
KOHBEPreHIIMM B NOJUTHKE HAJIOTOBOW Harpy3ku B ctpaHax EC.

Kniouegvle cnoea. Hanorosas Harpyska, HajJorobble nocTymiieHus, ctpaHsl EC, ananus
BPEMEHHBIX PAJIOB, IPOrHO3UPOBAHHUE.

®opmyi: 1; puc.: 0; Tadmn.: 4; 6ub.: 13.

Introduction. Taxes mostly contribute to the state revenue, tax revenue makes up about
90% of the total government revenue in the European Union [1]. State revenue, expenditure and
deficit/surplus are main objectives of fiscal policy and the analysis of their dynamics plays a very
important role in the formation and coordination of the strategic and tactic tasks regarding socio-
economic development in the countries [2-3].

The tax burden is a key criterion for assessing the effectiveness of a country’s taxation
system. In case of insufficient level of the tax burden, the state budget will not get enough money,
and therefore the government will not be able to perform effectively its functions. The excessive tax
burden will stimulate shadow economy; decrease the business activity of economic entities. The
optimal level of the tax burden is an important factor in ensuring the appropriate dynamics of
business activity, economic development, as well as the socio-economic stability of the country.
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Thus, to ensure business activity and to implement effective tax regulations of EU-countries
it is necessary to investigate the problem of the nexus between tax revenue and social contributions
development.

Analysis of research and problem statement. Various aspects of the tax revenues and social
contribution development, as well as issues and directions of tax policy in EU have been studied
and discussed for centuries by a great number of theorists and practitioners of economics. Problems
related to the analysis of the tax revenues and its efficiency and impact on the socio-economic
development of the EU-countries are researched in the works by scientist such as H. Celebi [4]; S.
Godar, A. Truger [5]; H. Davood, H. Zou [6]; D. Stoilova, N. Patonov [7]; K. Krzikallova and R.
Strilkova [8]; N. Pestel and E. Sommer [9], N. Rekova, I. Dolozina, V. Nitsenko, Y. Zaitsev and V.
Zamlynskyi [10] and others.

The studies of these issues are represented in the works of following scientists: S. Hodzic and
H. Celebi [4] analyze the value-added tax and its efficiency; S. Godar and A. Truger [5], review
priorities in EU tax policies; H. Davood and H. Zou [6] examine fiscal decentralization and
economic growth of countries; D. Stoilova and N. Patonov [7] evaluate impact of taxation on
economy growth in the European Union; K. Krzikallova and R. Stiilkova [8] analyze changes in
value added tax revenue; N. Pestel and E. Sommer [9] evaluate issues of shifting taxes from labor to
consumption; N. Rekova and others research budgetary revenue structure at central level of public
administration in the federal countries [10].

Therefore, the issue of analysis and forecasting of the tax burden of the EU countries, which
would ensure the realization of fiscal and regulatory functions of taxes simultaneously, becomes
relevant.

The purpose of the article. The purpose of the research: to analyze the main tendencies of
the tax revenue and social contributions in EU countries, to study the hypothesis concerning
convergence of the annual growth rates of the total tax revenue (including social contributions) to
the GDP in EU countries during the last decade and to build the predicted values for the total tax
revenue (including social contributions) as GDP percentage in EU countries.

Research results. Concerning to the volume of taxes, majority of countries have about 40 %
tax revenues of national income. Monetary transfers are approximately 25 %, which consist of state
social benefits, family benefits, and others. Other state expenditures, such as healthcare, police,
defence and others come up to 25 % of national income. Nowadays european economies are
characterized by such level of taxes to national income which has come up from 10 % to 40 % [11].

For the comparative analysis, tax revenues are measured in absolute magnitudes (in millions
of euro) as the ratio of taxes to GDP, or as the ratio of absolute magnitudes to taxes of the
inhabitants. Concerning to the Eurostat data total tax-to-GDP ratio had dropped from 2000 till 2004
[12]. During the 2004—2007 period ratio become more. For the period 2008—2010 due to the
essential impact of global economic crisis tax receipts and social contributions dropped. World-
wide economic crisis influenced also on the level of tax revenue (including social contributions)
which has fallen during 2008—2010. In 2015 tax proceeds accounted for 40 % of GDP; In whole,
tax proceeds and social contributions varied (2012, 2014).

In table 1, data for the tax revenue (including social contributions) as a percentage of GDP is
presented for EU-28 countries for the period of 2002—2015.

We can see from the data in table 1 and statistical calculations, that for EU-28 countries the
values of tax revenues (including social contributions) as a percentage of GDP changed slowly or
varied at the certain level. It is should be noted that tax revenues in the main tax categories
displayed a corresponding pattern, with a differing fiscal lag for direct taxes, indirect taxes and
social contributions.

It should be noted that in many EU countries ratio of the total tax revenues to the GDP
essentially correlate. In the table A.1 (see Appendix), the correlation matrix is presented for 28 EU
countries.

According to the previous statement, it is a significant issue to analyze the relationship
between the tendencies of the total revenue ratio to GDP taking some EU countries as the example.
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Table 1
The total tax revenue (including social contributions) as GDP percentage

2002 | 2006 | 2008 | 2010 | 2012 | 2015 | Min | Max | Mean |std, Dev| COSTHCientof
variance, %
BE 4628 | 4547 | 4583 | 455 | 4731 | 475 | 4516 | 48,29 | 4628 | 1,05 2.6
BG 27,08 |20.89| 30,73 | 25,95 | 26,69 | 20,01 | 2533 | 31,69 | 28,84 | 2,07 7,16
cz 33,36 | 33.86| 33,00 |32,56| 34,26 | 3437 | 3215 | 34,85 | 33.82 | 078 230
DK | 47,01 | 47.8 | 46,02 |46.26 | 46,87 | 47,56 | 46,02 | 50,27 | 47,43 | 1,21 256
DE 39,09 | 38,79 | 39,16 |38.24| 39,29 | 30,98 | 3824 | 39,98 | 39,11 | 0,52 133
EE 31,28 | 30,65 31,60 |33.46 | 31,87 | 3411 | 301 | 3515 | 32,03 | 1,39 4,34
IE 2012 | 32,60 | 3042 |28.49| 29,04 | 2441 | 2441 | 32,69 | 29.66 | 1,99 6,71
EL 3461 |32,68| 33,73 |34.23| 38,48 | 39,60 | 32,05 | 39,6 | 3512 | 264 7,51
ES 3401 | 36,68 | 32,88 |32,09| 33,00 | 3461 | 3057 | 37,00 | 3402 | 1,82 535
FR 4381 | 44,86 | 44,28 | 44,06 46,49 | 47.87 | 4377 | 47,87 | 4515 | 155 343
HR | 37,62 |36,82| 36,78 |36,15| 3591 | 37,63 | 3525 | 37,63 | 36,63 | 0,65 176
T 30,86 | 40,37 | 41,47 |41,75| 43,76 | 4349 | 3921 | 4376 | 4157 | 1,62 3,89
cY | 2800 |32,08| 34,75 |31,93] 31,58 | 33,05 | 28,00 | 36,07 | 31,82 | 215 6,75
LV 28,02 | 28,97 | 28,19 | 28,13 28.82 | 2049 | 27,62 | 2949 | 2839 | 0,50 2,09
LT 2001 | 3044 30,93 |28,67| 27,32 | 294 | 27.32 | 30,93 | 20,07 | 1,23 4,24
LU 38,88 | 37,13| 38,06 | 38,56 | 40,04 | 391 | 37,13 | 40,05 | 388 | 001 235
HU | 3744 | 367 | 39,65 |37.49| 38,55 | 392 | 36,7 | 39,65 | 38,04 | 1,07 2,80
MT | 30,83 |33.35| 3343 |32,53] 334 | 34,74 | 3078 | 35,00 | 33,10 | 1,31 3,97
NL 363 | 36,96 | 36,94 |36,65| 36,54 | 38.23 | 3594 | 3823 | 367 | 071 1,92
AT | 4423 | 41,72 | 42,63 | 4211 4281 | 44,44 | 41,72 | 4424 | 42,96 | 0,04 219
PL 33,06 |34.48 | 34,93 |32.27| 32,93 | 3334 | 32,04 | 3544 | 33.42 | 1,00 2,99
PT 33,07 |3479| 34,93 |33,69| 34,46 | 37,03 | 3339 | 37,19 | 3493 | 1,32 3,77
RO | 2839 |28.96| 2827 |26.87| 27,71 | 28.03 | 26:87 | 29,63 | 27.97 | 074 2,66
S| 37,38 | 37,80 | 36,83 |37,41| 37,44 | 3713 | 36,72 | 382 | 3735 | 041 1,09
SK 32,05 | 2936 | 29,08 | 282 | 2837 | 324 | 282 | 3295 | 3034 | 1,70 5,60
I 4349 | 4220 4132 |40,92] 42,81 | 4413 | 4092 | 4413 | 4245 | 1,06 250
SE 4596 | 46,77 | 449 |4414| 4349 | 442 | 4346 | 4747 | 4510 | 136 3,02
UK | 3354 |3531| 36,64 | 3517 | 34,98 | 3492 | 3350 | 36,64 | 3479 | 084 241

Source: author’s development.

For example, essential positive correlation (values exceeding 0.6) of the total revenue to the
GDP in the UK are observed with such countries as Cyprus, Netherlands, Poland and Portugal. The
visible negative correlations of the total revenue to the GDP in the UK (values equal or less than -0.4)
were in Luxemburg, Austria and Slovakia. In the case of France, the more correlated tendency of the
total revenue to the GDP was with Belgium and Greece where positive correlations exceeded 0.6. The
visible positive correlations of the total revenue to the GDP in France, (with the values more than 0.4,
but less than 0.6) were with the Czech Republic, Romania and Finland. The visible negative correlations
of the total revenue to the GDP in France were observed with Estonia, Croatia and Lithuania, in such
cases the values of the correlation coefficients equalled or were less than -0.4.

The tax burden policy in Germany weakly correlates with the tax burden policy in most EU
countries. It means that the related positive or negative correlation values of the total revenue to the
GDP in Germany and other EU countries are small. On the contrary, the tax burden policy and their
relation with other EU countries differ for Austria. The essential positive correlation (values equal to 0.6
or closed to this level) of the total revenue to the GDP in Austria are observed with such countries as
Belgium, Luxemburg, Slovakia and Finland. The visible negative correlations of the total revenue to the
GDP in Austria were observed in the case with Denmark, Ireland, Spain, Cyprus, Lithuania, Latvia,
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Malta, Netherlands, Poland, Portugal, Romania and UK. In these cases, values of the correlation
coefficients were equal or less than-0.4.

The essential positive correlation (values more than 0.4) of the total revenue to the GDP in
Slovakia are observed with Czech Republic, Croatia, Austria, Slovenia, Finland and Sweden.
Nevertheless, the visible and essential negative correlations of the total revenue to the GDP in Slovakia
(values equal or less than -0.4) were observed with Estonia, Italy, Cyprus, Malta, Netherlands, Portugal
and UK.

In the case of the Czech Republic, the more correlated tendency of the total revenue to the GDP
was with Bulgaria, Denmark, Spain, Lithuania and Slovenia, where positive correlations were more
than 0.6. The visible positive correlations of the total revenue to the GDP in the Czech Republic (values
exceeding 0.4, but less than 0.6) were with France, Romania, Slovakia, Finland and Sweden. The visible
negative correlations of the total revenue to the GDP in the Czech Republic were noticed in Estonia,
Italy and Luxemburg. In such cases values of the correlation coefficients are equal or less than -0.4.

The tax burden policy in Poland essentially positively correlates with the tax burden policy in
most EU countries. It means that the related positive or negative correlation values of the total revenue
to the GDP in Poland and other EU countries are relatively large. However, in the cases with
Luxemburg and Austria, the tendency of the total revenue to the GDP in Poland is correlated negatively.

The total revenue to the GDP in Hungary positively correlates with the named tendency in Italy
and Cyprus. For the cases with Germany, Estonia, Malta, Netherlands and Poland, the related
correlation values are positive and exceed 0.4. It means that these and previously mentioned tendencies
of the total revenue to the GDP in Hungary are visibly correlated. The negative essential correlation of
the total revenue to the GDP in Hungary was observed in the case of Belgium, Slovenia, Slovakia and
Finland.

Thus, analysis of the tendencies of the total revenue to the GDP in EU-28 countries revealed the
common characters of the tendencies for one group of countries and the opposite behaviour in another
group. Despite the declaration of the common economic policy, as well as tax consolidation policy in
EU, we observed some differences in the total revenue concerning the GDP tendencies.

Nevertheless, the effect of possible convergence in tax burden policy in EU countries explains
these differences. We assume this hypothesis by using a simple econometric model, where we test the
relationship of the annual growth rates of the total tax revenue and social contributions to the GDP and
their level in previous years. This model is given below:

T (t—11) =1.017883-0.00046 - TR_GDP; ,, (@)

where z_ . (t—1,t) is an annual growth of the total tax revenue (including social contributions)

tax j
to the GDP in country j for a period of (t-1,t); TR _GDP; , is the level of the total revenue to the GDP in
a country j per year (t-1).

Both estimated parameters are statistically significant at P <0,05, but correlation and
determination coefficients for this model are relatively low, due to the essential heteroscedasticity of the

errors. Some institutional factors explain this effect of the essential heteroscedasticity of the errors in EU
countries, as well political and economic differences in EU countries.

Thus, an absolute ﬂ -convergence in the total revenue to the GDP over EU-8 countries exists, but

this effect is relatively slow and needs a long-run period. Using simple models for time series of the
total revenue to the GDP in EU-28 counties, the predicted values were obtained (table 2 and table 3).

It should be noted that at first we estimated parameters for linear trend using OLS method
(ordinary least squares). As it is known, linear trend is characterized by two parameters b0 and bl,
where b0 is estimated initial level (intercept) and bl is estimated constant change of variable during one
year period (slope). The estimation of slope can be positive (increasing dynamics) or negative
(decreasing dynamics). Of course, for real time series the dynamics of the changes of the indicators is
more complicated than linear trend, where we assume constant intercept and slope. For some cases of
dynamics of the total revenue to GDP the linear trend model is fitted well, and the deviations of real data
and predicted by linear model are relatively small and coefficient of correlation R is more than 0.7. For
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some countries such as Ireland, Greece, Cyprus, Lithuania, Malta, Poland, Portugal and Slovakia we can
consider models of linear trends as good tools for prediction, because coefficients of correlation R are
quite closed to 1. Nevertheless, for these countries we assume that these tendencies will keep their
characteristics in future, if national government does not decide about changes in tax and
macroeconomic policy. For some other countries the tendencies included linear trends, but were more
complicated, that is why for these models coefficients of correlation are more than 0.5 but less 0.7. For a
few countries such as Spain, Luxembourg, Romania the linear trend is absent, so tax revenue to GDP is
more or less stable, for these countries coefficients of correlation are closed to 0.

Table 2

The results of the exponential smoothing (Holt’s two-parameter method, o and y different)
for the analysis of the dynamics of the total revenue to GDP in EU 28 countries.
Real (2016) and predicted values for 2016—2018

Initial smoothed value SO and TO and the characteristics of
errors for exponential smoothing (Holt’s two-parameter Predicted values
method, o and y different)

Pa)
No. § Mean 2016 | 2017 | 2018 | 2016 | 2017 | 2018
8 Mean absolute | Real
o Y SO TO error | percentage | data
(m.e) error  |(2016) «=0.1,vy=01 a and vy different
(m.a.p.e)

1 |BE| 1,00 | 0,00 |46,23 | 0,0945 | -0,0034 1,0061 46,8 | 47 47 | 471 | 476 | 47,7 | 47,8
2 |BG| 1,00 | 0,00 |27,94 | 0,0793 | -0,0028 4,2623 29,0 1291 ] 291|291 | 29,2 | 29,2 | 29,3
3 |CZ| 0,00 | 0,00 |33,32]| 0,0773 | -0,0799 1,8327 34,8 | 343 | 344 | 344 | 346 | 346 | 347
4 |DK| 0,00 | 0,00 |46,99 | 0,0427 | 0,1233 1,8122 47,3 | 47,7 | 478 | 47,8 | 47,7 | 47,7 | 47,8
5 |DE| 0,504 | 0,00 | 39,06 | 0,0681 | -0,0283 0,982 40,4 | 39,5396 | 396|399 | 40 | 401
6 |EE| 0,008 | 1,00 | 31,17 | 0,2178 | -0,5786 3,3428 34,7 1335 |33,7|339| 34 |342 | 343

7 |IE| 100 | 0,00 | 29,30 | -0,362 | 0,0129 4,0341 233275273272 | 237|233 | 23
8 |EL| 1,00 | 0,00 | 34,42 | 0,3836 | -0,0137 2,6933 42,1 | 37,8 | 38,1 | 38,4 | 404 | 40,7 | 41,1
9 |ES| 0,00 | 0,00 |33,98 | 0,0462 | -0,3109 4,2441 34,1 | 34,1 | 34,1 | 341 | 34,7 | 348 | 348
10 |FR| 1,00 | 0,00 |43,65]| 0,3128 | -0,0112 0,9191 476 | 474 | 476 | 47,9 | 485 | 48,8 | 49,1
11 |[HR| 1,00 | 0,00 | 37,2 | 0,0008 0 1,2606 379 | 36,4 | 36,4 | 36,3 | 37,6 | 37,6 | 37,6
12 |IT| 0,307 | 0,00 | 39,72 | 0,2792 | 0,0184 1,2838 42,9 | 43,7 | 44 | 443 | 443 | 446 | 448
13 |[CY| 1,00 | 0,00 | 27,80 0,3882 | -0,0139 3,2754 33,6 | 348 | 352 | 356|338 | 342 | 346
14 |LV| 0,877 | 0,00 | 27,96 | 0,1128 | -0,0058 1,2038 31,6 | 29,2 | 29,2 | 29,3 | 29,7 | 29,8 | 29,9
15 |LT| 1,00 | 0,00 | 29,00 | 0,0295 | -0,0011 2,0912 30,2 1291 29,1]291| 295|295 | 295
16 |LU| 0,181 | 0,00 | 38,87 | 0,0170 | 0,0207 1,6865 39,6 | 39 39 39 1392392392
17 |HU| 0,006 | 1,00 | 37,37 | 0,1352 | -0,2905 2,1897 394 | 39 |391]392)|393|394 | 396
18 |[MT| 0,00 | 1,00 | 30,68 | 0,3011 | 0,1594 2,0348 33,6 | 353|356 | 359 | 355 | 358 | 36,1
19 |NL| 0,765 | 0,00 | 36,22 | 0,1485 | -0,0128 1,0368 393|377 |378|379| 385 | 386 | 388
20 |AT| 1,00 | 0,00 |44,20 | 0,0166 | -0,0006 1,0456 42,9 | 429 | 428 | 428 | 445 | 445 | 445
21 |PL| 0,00 | 0,00 |33,98 | -0,048 | -0,2057 2,2627 344 | 33 1329328332332 331
22 |PT| 0,493 | 0,00 | 33,85 | 0,2350 | -0,0234 1,9533 36,9 | 366|368 | 37 | 375 | 37,7 | 379
23 |RO| 0,004 | 1,00 | 28,40 | -0,027 | -0,2105 1,9301 26,0 | 27,7 | 276 | 276 | 279 | 27,8 | 27,8

24 |1Sl1| 0861 | 0,00 |37,39| -0,019 | -0,0002 0,8265 369372372 |371|371|371 ] 37
25 |SK| 1,00 | 0,00 | 3298 | -0,043 | 0,0015 2,2472 32,4 1295|294 | 292 | 323|323 | 322
26 | FI| 1,00 | 0,00 | 43,46 | 0,0496 | -0,0018 1,0834 44,3 | 42,7 | 42,6 | 42,6 | 44,2 | 44,3 | 44,3
27 |SE| 1,00 | 0,00 |46,03| -0,136 | 0,0048 1,1719 44,6 | 439 | 43,8 | 436 | 439 | 43,8 | 43,7
28 |UK| 0,402 | 0,00 | 33,49 | 0,1063 | 0,0021 1,7481 351|356 |358|359|352|353| 35,4

Source: author’s development.
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Taking into account more complicated character of dynamics of tax revenue to GDP for
most countries of EU we applied another approach for the analysis known as exponential smoothing
and Holt’s two parameter method [13]. Holt [13] extended simple exponential smoothing to allow
the forecasting of data with a trend. This method involves a forecast equation and two smoothing
equations (one for the level and one for the trend).

For first models we analyzed exponential smoothing with equal parameters o = 0.1, y =0.1
for all EU 28 countries, for second models we analyzed exponential smoothing with different
parameters o and y for all EU 28 countries. In table 2 the optimal estimations for parameters o and y
were found for each EU country, the results of the predicted values of the total revenue to the GDP
in EU-28 for 2016—2018 (using exponential smoothing) and their comparision with real data for
2016 are given.

It is clear seen that for most countries EU the mean absolute percentage error does not
exceed 5%, even for some models m.a.p.e less than 2%. Thus the models based on the exponential
smoothing can be used for forecasts of tax revenue to GDP as alternative scenario. It is shoud be
noted that models based on the exponential smoothing are more flexible and adaptive to the
different shocks explaining dramatical changes in external or internal socio-economic and political
environment.

Table 3
The real (2016) and predicted values of the total revenue to the GDP in EU-28 for 2016—2018
(using linear trend model)
2016 2017 2018

(RZ?iGc;ata y-A, y y+A, y=A, y y+4, y-4, y y+A,
BE 46,8 45,3 46,2 47,1 45,3 46,2 471 452 46,2 47,2
BG 29,0 26,6 28,9 31,1 26,4 28,8 31,3 26,2 28,8 31,4
Ccz 34,8 32,9 33,9 34,9 32,8 33,9 35 32,8 33,9 35,1
DK 47,3 45,8 46,8 47,8 45,6 46,7 47,8 455 46,6 47,8
40,4 37,2 38,2 39,1 37 38 39 36,8 37,9 38,9
EE 34,7 31,7 33,4 35 31,7 33,6 35,4 31,8 33,7 35,7
IE 23,3 27,1 28,5 29,9 26,8 28,3 29,8 26,5 28,1 29,6
EL 42,1 36,9 39,2 41,4 37,3 39,9 42,4 37,7 40,6 43,4
ES 34,1 315 33,4 35,4 31,3 334 35,5 31,2 334 35,7

A

A A

z
o
Count
ry

o|o|N|loju|d|lw N
@)
m

10| FR 47,6 44,5 45,5 46,6 44,5 45,6 46,7 44,5 45,7 46,9
11| HR 37,9 34,7 35,5 36,4 34,5 35,4 36,3 34,3 35,3 36,3
12 IT 42,9 41,1 42,4 43,8 41,1 42,5 44 41,1 42,6 44,2
13| CY 33,6 34,2 36,6 39 34,6 37,2 39,7 35 37,7 40,4
14| LV 31,6 25,5 26,6 27,8 25,2 26,4 21,7 24,9 26,3 27,6
15| LT 30,2 24,7 26,8 28,9 24,1 26,5 28,8 23,6 26,2 28,8
16| LU 39,6 38,1 39,2 40,2 38 39,2 40,3 38 39,2 40,4
17| HU 39,4 36,6 37,9 39,2 36,5 37,9 39,2 36,4 37,8 39,3
18| MT 33,6 35 36,4 37,9 35,3 36,9 38,4 35,7 37,4 39
19| NL 39,3 35 35,9 36,8 34,8 35,8 36,8 34,7 35,7 36,7
20| AT 42,9 40,4 41,5 42,6 40,2 41,3 42,5 39,9 41,2 42,4
21| PL 34,4 30,3 31,6 32,8 30 31,3 32,7 29,6 31,1 32,5
22| PT 36,9 35,6 36,5 37,4 35,7 36,7 37,7 35,9 36,9 37,9
23| RO 26,0 26,5 28 29,6 26,4 28 29,7 26,3 28 29,7
Z | 36,9 36,4 37,1 37,7 36,4 37,1 37,7 36,3 37 37,7
25| SK 32,4 23,6 25,2 26,7 22,9 24,6 26,3 22,2 24 25,8
26| FI 44,3 39,2 40,5 41,9 38,8 40,3 41,8 38,5 40,1 41,6
27| SE 44,6 42,2 43,4 44,7 41,8 43,1 44,5 41,4 42,9 44,3

N
[ee)

UK 35,1 35,4 36,5 37,6 354 36,6 37,8 35,4 36,7 37,9
Source: author’s development.

505



Thus, we presented forecasts of the tax revenue to GDP based on two approaches:
prediction on the linear trend model and prediction on the exponential smoothing (Holt’s
two-parameter method). The results of the predicted values of the total revenue to the GDP
in EU-28 for 2016—2018 (using linear trend model) and their comparision with real data
for 2016 are given in table 3.

Thus, the predicted values of tax revenue to GDP for recent years taking into
account different scenarios about the tendencies and their possible character for EU 28
countries has been presented.

The results presented in the research has determied that tax-to-GDP ratio reduced
until 2004, and from 2004 to 2007, trend increased. As a consiquense of the essential
influence of the global economic crisis, tax revenues and revenues of social contributions
dropped from 2008 to 2010.

Using the presented models for the time series of the total revenue to the GDP in
EU-28 counties, the predicted values were obtained. The model of estimation relationship
of the annual growth rates of the total tax revenue and social contributions to the GDP
shows the political and economic differences in EU countries. Investigation has shown
that some countries have common characters of the total revenue, and some gruop of
countries has varies.

It is should be noted that it is interesting to provide the comparative analysis real
data and predicted data for period 2017—2018 and receive arguments about changes in tax
and macroeconomic strategies for each country and factors which can infuence on them.

Conclusion. Regardless of the declaration of the common economic policy in EU,
as well as levy system in EU, the research has noticed some differences in the total
revenues concerning the GDP trends. The impact of possible convergence in tax burden
policy in EU countries explains these differences.

In fact, problems arise due to the lack of a proper level of coordination between the
tax policies of the EU-countries. The analysis confirmed the conclusion that the creation
of a successful economic space is impossible without the use of tax mechanisms that
regulate not only the smooth movement of goods within the market, but also ensures
economic equilibrium within the country. Modern conditions for the emergence of
economic threats should target EU-countries not to obtain fiscal assistance from the
outside, but to conduct an independent fiscal and budget policy that will neutralize these
threats within the state and ensures economic growth.

According to conclusions some changes in tax and macroeconomic strategies can be
proposed: it’s necessary to convergence in the area of tax relations, as a subsystem of the
European Union’s financial system, among Member States at the national and
supranational levels, which requires the application of similar types of procedures and
conditions for the administration of tax and other budget revenues, must be implemented;
differentiation of tax rates and establishment of the upper limit of their size, parameters
and conditions of adjustment; introduction of unified tax bases; the differentiation of tax
objects in order to increase tax revenues and avoid increasing tax rates as a burden for the
population. These measures should promote the harmonization of direct taxation and the
priority of indirect taxes to increase the role of tax revenues in GDP.
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