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Abstract

Value added tax represents one of the main tax forms, because it generates the most
revenue and greatly contributes to the budgets of many countries. The purpose of this
paper is to determine the VAT efficiency level in Visegrad Group countries (Czechia,
Hungary, Poland and Slovakia) for the period between 1995 and 2020. The average
VAT efficiency in the Visegrad region was 0.51, and this indicator improved after these
economies joined the European Union. The results of this empirical research show that
gross domestic product per capita, final consumption and value added tax revenue have
a positive impact on VAT efficiency, as measured by the C-efficiency indicator. On the
other hand, the results demonstrate that an increase in VAT rate lead to a lower level of
VAT efficiency in the examined countries. Finally, the EU accession of the Visegrad
region had positive implications for the productivity and efficiency of their VAT
systems. The results of this study suggest that the governments of the Visegrad Group
countries should focus on increasing the GDP per capita growth rate and final consumption
to stimulate VAT revenue. Additionally, the policymakers of these countries can increase
VAT revenue by expanding the tax base in order to avoid the negative effect that
increasing the standard VAT rate has on VAT efficiency.
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MEPEWBE EOUKACHOCTH TTAB-A
Y 3EMJ/bAMA BUHIEI'PAJICKE I'PYIIE

Ancrpakrt

Tlopes Ha momaty BpemHOCT MpENCTaBiba jelaH OJ TIaBHHUX IOPECKUX OOJHKa jep
TeHepHIlIe HajBUIIe NMPUXOJa U Jaje BEIUKH JIONpHHOC Oyyery cBake 3emibe. CBpxa
oBor pana je nma yrBpautu eduxacHoct I1/IB-a y 3emipama Bumerpaacke rpyme
(Yemka, Mabhapcka, [Tosecka u CrioBauka) 3a BpemeHcku nepuo u3mely 1995. u 2020.
rogute. [Ipoceuna BpenHoct I1/IB edukacnoctn je n3nocuna 0.51 y Bumerpaackom
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PETHoHy, IPH YeMy je OBaj HHANKATOpP NOOOJBIIaH HAKOH HPHAPYKHBamka OBHX €KOHO-
muja EBporckoj yHuju. Pesynraté eMmupHjckor HCTpakMBama, JOOMjEHH MepemeM
nyreM nHaukaropa ll-eduxacHocTn, mokasyjy ma Opyro momahu mpowsBoJ 1O IJIaBH
CTAQHOBHHKa, ()MHAIHA TIOTPOIIHa ¥ NPHXOIH 1o ocHoBY [1/]B-a nmajy mo3uTuBaH yTu-
uaj va I[1/IB epukacuoct. C apyre ctpane, pe3ynaTaTy mokasyjy aa nosehame I1/IB cto-
me TOBOJM N0 HipKer HHMBoa edukacHoctH [1/IB-a y omabpanum 3emspama. KonauHo,
npuIpyKuBame Bummerpanckor perrona EY je mMano mo3suTHBHE UMIUIMKAIMjE Ha TIPO-
nykruBHOCT 1 eduxacHoct I1/IB cucrema mocmarpaHux 3eMasba. EMOUpHjCKH Hana3u
CyrepHIlly 1a Biaje 3eMajba Burerpancke rpyne Tpeba na ce Gpokycupajy Ha Behy cro-
ny pacta b/II1-a no riaBu cTaHOBHMKA M Ha (pMHAITHY MOTPOIIEY Kako OU CTUMYJIHCAe
npuxoze no ocHoBy [1/[B-a. Takohe, kpeaTopy OMHMTHKA OBHX 3eMajba MOTy roBehaTtn
npuxoze ox I1/1B-a mmpemeM nopecke OCHOBHUIIE, Kako O ce u30erao HeraTupaH ede-
kat noBehama crannapane [1/IB crone va epuxacHoct [1/1B-a.

Kibyune peun: I1/IB, edpuxacHocT, maHen Moaenupame, 3eMibe Bumerpaacke rpyme

INTRODUCTION

Tax collection represents an essential instrument of enabling eco-
nomic stability and development (Majerova, 2016). In addition, it is the
most important source of state budget revenue (Kubjatkova et al. 2021).
Accordingly, increasing tax collection is crucial for economic growth and
development (Gaspar et al. 2016), in line with the fact that the mobilisa-
tion of tax revenue is important for a country’s development (Akitoby et
al. 2018, Chang et al. 2020). Tax revenues should ensure the existence
of adequate infrastructure, healthcare, education, culture, employment,
social income distribution, and public safety. Dobrovic et al. 2021). In
developed countries, direct taxes have a greater share in tax structure, and
a higher contribution to the country’s economic activity. Conversely, the
tax structure of developing and underdeveloped countries is predominant-
ly based on indirect taxes such as value added tax, sales tax and excises
(Remeikiene et al. 2018). The taxation of consumption has become fo-
cused on value added taxes instead of sales taxes in most countries of the
world (Sokolovska and Sokolovskyi, 2015). Furthermore, Caashin and
Unayama (2021) point out that, if household consumption is very sensi-
tive to changes in tax rates, policymakers should adjust the tax rate on
consumption in order to manage aggregate demand. The role of consump-
tion taxes is one of the most important issues in the debates about optimal
tax structure related to efficiency and equity (Téth et al. 2021). On a
broader sample of data collected on 70 economies for a period of 40
years, Acosta-Ormaechea et al. (2019) confirmed that consumption taxes
are more favourable for growth compared to income taxes. Kalas$ et al.
(2020) confirmed the long-run co-integration between VAT revenues and
economic growth measured by GDP per capita. Value added tax has be-
come the most common consumption tax in the world (Giesecke and
Tran, 2012), and Keen (2013) indicates that VAT is adopted in more than
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150 countries in the world, where the share of VAT revenues amounts to
more than 20% of the global tax revenues. During the financial crisis of
2008, the importance of value added tax increased significantly (Adamczyk,
2015). Aizenman and Jinjarak (2008) point out that VAT is tax collected
throughout the production chain.

Tax is paid only on consumption within the territory of the fiscal
authority, so export goods are not subject to taxation, unlike imported
goods (Gurrib, 2017). Similarly, VAT is a consumption tax based on the
value added to goods and services at each stage of production (Cevik et
al. 2019). Based on the aforementioned, the advantages of VAT can be
manifested as: no cascading of indirect taxes, compatibility with interna-
tional trade, and better control mechanisms to evade taxation (Alavuotun-
ki et al. 2018). Final consumers are exposed to the tax burden resulting
from ad valorem and ad unit taxes imposed on goods to a greater degree
than sellers (Dobranschi and Nerudovd, 2018). The aim of this research is
to analyse VAT efficiency in the Visegrad region (Czechia, Hungary, Po-
land and Slovaka) in the period between 1995 and 2020. For this purpose,
we used the CEF indicator as one of the most popular approaches to esti-
mating VAT efficiency. The paper is divided into four segments, as fol-
lows. After the introductory segment, a review of literature on VAT effi-
ciency is presented in order to contextualise our research, with special fo-
cus placed on the Visegrad Group countries. The segment Methodological
Framework describes the sample and explains the methodology of calcu-
lating CER indicators. The last segment presents the final conclusions and
recommendations for the policymakers of the Visegrad region, and in-
cludes the implications for further empirical researches.

LITERATURE REVIEW

VAT adoption has various effects, depending on the income level
of the country, and this is especially true of developing countries where
the prevalence of tax evasion is one of the main tax problems (Adhikari,
2020). The level of the VAT rate is important for consumption and price
level, where the movement in VAT rate could have essential implications
for inflation (Benkovskis and Fadejeva, 2014). Accordingly, Ufier (2014)
confirmed that the presence of VAT causes lower inflation and govern-
ment spending, as well as a higher degree of investment and growth. The
VAT system has a positive implication for strengthening government dis-
cipline in collecting and managing tax revenues, as it implies that a gov-
ernment needs to direct public spending towards the productive sectors in
order to realise rapid economic growth (Sok-Gee et al. 2017). The empir-
ical study of Alm and El-Ganainy (2012) examined the relationship be-
tween value added tax rate and consumption in selected EU countries for
the period between 1961 and 2015. Their findings show that value added
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tax rate has a negative impact on consumption. On the other hand, Bikas
and Malikonyté (2020) confirmed that government expenditure is the
largest contributor to the VAT gap change, where a 1% growth in ex-
penditure increases the VAT gap by 1.45%. VAT’s C-efficiency shows the
value of one percentage of the final consumption expenditure collected by
each percentage point of the standard value added tax rate (Cnossen,
2015). When it comes to the structure of the VAT system, Kalyva et al.
(2016) highlighted the economic arguments in favour of a simple value
added tax system with a limited use of reduced rates. The uniform value
added tax rate is very popular in non-European countries such as Austral-
ia, New Zealand, Canada, Singapore and South Africa (Abramovsky et al.
2017). Bostan et al. (2017) identified no significant relationship between
VAT rate and VAT revenue, and a negative impact of VAT rate on fiscal
efficiency in Romania for the period between 2006 and 2014. Zidkova
(2014) determined the existence of a positive relationship between final
consumption and the total VAT gap in twenty-four EU countries. Empiri-
cal results showed that the total VAT gap increases by 1.07% if final con-
sumption increases by 1%. Likewise, if GDP per capita increases by 1%,
the total VAT gap drops by 1.24%. The empirical findings of Tagkalakis
(2014) showed that an improvement in economic conditions enhances
VAT efficiency, where a 1% increase in the GDP growth rate raises VAT
efficiency by about 0.63%. Pordevi¢ et al. (2019) determined a negative
impact of value added tax rate on collection efficiency in the developing
EU countries for the period between 1997 and 2017. Hodzi¢ and Celebi
(2017) investigated the C-efficiency in EU countries and Turkey between
2009 and 2013, and their findings show that the highest C-efficiency is
recorded in Luxembourg (88%), while the lowest is recorded in Spain
(36%), Italy (32.8%) and Greece (34%). In comparison with EU coun-
tries, in 2013, Turkey recorded a C-efficiency of 51.1%, which is similar
to the C-efficiency of Austria (51.9%) and Czechia (50%). The research
also shows a positive correlation between the value of the basic VAT rate,
along with the number of preferential rates, and the scale of the tax gap. It
implies that the tax gap is higher in countries with a higher standard VAT
rate and a greater number of preferential rates (Kowal and Przekota,
2021). Analysing twenty-one OECD countries over a period between
1970 and 2018, Acosta-Ormaechea and Morozumi (2021) point out that
an increase in VAT promotes long-term growth only if the value added
revenues are raised through C-efficiency, but not if they are increased
through the standard VAT rate. Wang et al. (2021) confirmed the existence
of a significant relationship between GDP growth and tax rates in the Vis-
egrad Group countries for the period between 1995 and 2017, while
Hodroyiannis and Papaoikonomou (2020) indicated that VAT revenue and
revenue efficiency increased through a greater application of card pay-
ments in the euro area in the period between 2000 and 2016. Baum et al.
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(2017) determined the existence of a significant relationship between rev-
enue collection and tax administrative capacity, while Mavungu Ngoma
and Krsic (2017) did not identify any positive change in revenue related
to tax administration. Ramirez-Alvarez and Carrillo-Maldonado (2020)
point out that greater efficiency in taxation can be achieved by tax admin-
istration actions aimed at improving tax collection. A higher tax efficien-
cy is crucial because it enables sufficient resources to cover public ex-
penditure in the long term.

Since the aim of this research is to determine VAT efficiency in the
Visegrad Group countries, the obtained results will be helpful to the gov-
ernments of these economies during the creation and definition of tax pol-
icies. The contribution of this paper is reflected in the fact that policy-
makers can use these empirical findings as guidelines when profiling their
VAT policy so as to generate and provide as much VAT revenue as possi-
ble with minim negative implications to the economy.

THE VAT SYSTEM IN VISEGRAD GROUP COUNTRIES

In the late 1980s, political and economic changes caused breaks in
the territorial structure of post-socialist countries (KoiSova et al. 2019).
The Visegrad Group, or V4, implies the political and cultural alliance of
four economies: Czechia, Hungary, Poland, and Slovakia). These coun-
tries are also members of the European Union and NATO. The goal of
this alliance is to contribute to the establishment of European security,
based on cooperation and coordination within existing European and
transatlantic organisations (Visegrad Group, 2020). This region is trying
to rise to the level of advanced EU countries, where Czechia is the most
advanced of the economies within the alliance. Slovakia is classified as
advanced, while Hungary and Poland are still emerging countries which
are fiscally less stable than Czechia and Slovakia (Jedrzejek, 2016). The
tax gap remains a challenge for many of the European Union member
states, including the Visegrad Group countries (Frizis et al. 2017). During
the crisis of 2008, VAT revenue losses sharply increased in Poland and
Slovakia, while they remained at a relatively stable level in the Czech
Republic and Hungary. In 2013, the greatest improvement in VAT was
recorded in Slovakia, while the VAT gap was still increasing in Poland
and Hungary (Rabatinova, 2016). The collection of VAT revenue repre-
sents, in the long term, the greatest part of the tax revenue within the
budget of Slovakia (Mehes et al. 2019).

The introduction of VAT in the Visegrad region started in Hungary
in 1988, and in 1993, VAT was introduced in Czechia, Poland and Slo-
vakia. The introduced standard VAT rate was 25% in Hungary and Slo-
vakia, 23% in Czechia and 22% in Poland. The interesting fact is that all
these countries, except Slovakia, changed the standard VAT rate after a
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decade, or longer. For example, Slovakia reduced the standard VAT rate
from 25% to 23% after only a year, while other countries changed their
standard VAT rates many years later. More specifically, the standard VAT
rate in Czechia was reduced from 22% to 19% in 2004, and the standard
VAT rate in Hungary was reduced from 25% to 20% in 2006. Poland is
the only country which increased its standard VAT rate after the introduc-
tion of VAT into their tax system, and the rate was modified from 22% to
23% in 2011.

Value added tax was introduced in Poland in 1993 as a new con-
struct which implied neutrality from the viewpoint of international ex-
change, and a number of stages in trading goods and services. Their effect
on the final prices of goods and services is manifested through the elimi-
nation of cost accumulation (Kotlinska et al. 2020).

METHODOLOGICAL FRAMEWORK

The aim of this research is to identify which variables are essential
to VAT collection in the Visegrad Group. The selected countries are
Czechia, Hungary, Poland and Slovakia. The analysis covers the period
between 1995 and 2020. We used the International Monetary Fund (IMF)
and World Bank (WB) databases for data collection.

Table 1. Variable selection

Variable Symbol Calculation Source
Gross domestic GDPpc GDPpc at constant price — annual growth  IMF
product per capita rate

Final consumption FC % share of GDP wWB
Standard VAT rate VATrate Annual rate IMF
VAT revenues VATrev % share of GDP IMF
EU accession EUac 0 - period before EU accession, Dummy
1 — period after EU accession variable

Source: Authors’ illustration

This research is focused on identifying CEF indicators and
estimating the effect of the main components, such as gross domestic
product per capita (GDPpc), final consumption (FC), standard VAT rate
(\VVATrate), value added tax revenues (VATrev) and EU accession (EUac),
which is a dummy variable. Based on Tanzi and Davoodi (2000), the CER
indicator, as the traditional measure of VAT collection efficiency can be

expressed as:
VAT revenue/GDP
CER=

" Standard VAT rate @

Gross domestic product (GDP) is considered to be an important
economic indicator because it best reflects the performance of each econ-
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omy (lvanova and Masarova, 2018). Since we aimed to examine the im-
pact of economic development on tax collection efficiency, we used gross
domestic product per capita growth rates. A higher value of the CER indi-
cator implies a productive VAT tax system, while a lower value points
towards tax evasion, weak tax administration or extensive exemptions.
The main disadvantage of this measurement is the fact that the traditional
indicator includes production, but not consumption.

Accordingly, Keen (2013) highlighted the C-efficiency ratio in or-
der to provide a better estimation of VAT efficiency collection. The opti-
mal value of the C-efficiency ratio is 100%, but in cases of reduced VAT
rates and several exemptions, the value is below 100%. Deviations from a
100% C-efficiency can arise for two reasons. Firstly, they may manifest
the extent to which the VAT design differs from a uniform tax on all con-
sumption. Secondly, the implementation and administrative activity of the
tax may be less than perfect (Gendron and Bird, 2020). This indicator can
be defined as:

vV
CEF = ; (2)
PV = svr x (FC - V) 3)

where V stands for realized VAT revenue, PV stands for theoretical VAT
revenue, svr stands for the standard VAT rate, and FC stands for final
consumption.

The explanatory variables are included on the basis of previous
empirical studies (Sokolovska and Sokolovsky, 2015; HodZic and Celebi,
2017; Pordevié¢, Purovi¢ Todorovi¢ and Risti¢, 2019 and Popa, 2021).
VAT efficiency primarily depends on economic activity and consumption,
which is consequently reflected in the collected revenues. Analysing the
standard VAT rate is essential for VAT efficiency, because, if the standard
VAT rate is determined to be at the appropriate level, policymakers can
expect positive implications for revenue collection. Finally, the dummy
variable EU accession is included in the empirical model to point out the
importance of the Visegrad Group countries joining the European Union
in terms of revenue collection. The inclusion of the dummy variable EU
accession is a novelty compared to previous studies that have analysed
VAT efficiency.

The study involves several hypotheses based on empirical research
objectives, and they are as follows:

Hi— The GDP per capita growth rate has a positive effect on VAT
efficiency in the Visegrad Group countries;
H, — Final consumption has a positive effect on VAT efficiency in the

Visegrad Group countries;

Hs — A higher standard VAT rate leads to lower VAT efficiency in the

Visegrad Group countries;
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Hs— A higher level of VAT revenue leads to higher VAT efficiency in
the Visegrad Group countries; and

Hs— EU accession improved VAT efficiency in the Visegrad Group
countries.

This empirical study includes panel modelling, such as the ran-
dom-effects model, and the fixed-effects model which accounts for the
time and space dimensions. The random-effect model proved to be an ad-
equate model to evaluate the impact of explanatory variables:

CEFit= Po +14i + p1 GDPpcirt B2 FCit + B3 VATrevit + s VATratei + &it (4)

EMPIRICAL RESULTS

Before we determined which variables are crucial for VAT effi-
ciency, it was necessary to estimate the level of tax collection efficiency
by value added tax in these countries. The next table shows the value of
the CER indicator in the Visegrad Group countries for the period between
1995 and 2020.

Table 2. CER indicator — numerator production

Year Czechia Hungary Poland Slovakia
1995 37.87% 37.94% 43.02% 36.33%
1996 38.89% 39.88% 43.31% 38.45%
1997 37.11% 41.73% 42.51% 40.86%
1998 36.76% 43.65% 41.63% 40.87%
1999 38.99% 46.11% 42.35% 40.89%
2000 38.49% 42.26% 42.73% 42.14%
2001 38.05% 40.98% 41.49% 38.51%
2002 37.09% 42.26% 41.11% 43.28%
2003 36.83% 42.13% 41.15% 46.73%
2004 50.39% 43.82% 40.65% 54.88%
2005 50.61% 42.79% 43.54% 60.18%
2006 47.59% 38.53% 42.83% 56.43%
2007 48.61% 52.04% 44.53% 58.26%
2008 50.96% 50.57% 43.41% 57.39%
2009 49.66% 55.33% 44.09% 49.55%
2010 47.35% 44.93% 43.38% 50.47%
2011 49.33% 45.09% 42.65% 46.68%
2012 50.74% 49.48% 43.20% 40.51%
2013 50.37% 44.65% 39.47% 43.41%
2014 51.73% 47.38% 38.83% 44.83%
2015 51.96% 50.09% 39.71% 46.17%
2016 52.97% 49.18% 40.91% 45.25%
2017 54.67% 50.22% 44.43% 46.64%
2018 52.21% 51.15% 46.24% 46.65%
2019 54.37% 52.44% 46.06% 45.33%
2020 52.35% 51.26% 46.36% 43.28%

Source: Authors’ calculations
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In order to determine the productivity of VAT revenue in the Vise-
grad Group countries, the analysis includes the values of the CER indica-
tor for the period between 1995 and 2020. It can be noted that VAT reve-
nue productivity improved during the analysed period in all countries.
Looking at the final year of the observed period, Czechia and Hungary
achieved a CER indicator of 52.35% and 51.46% respectively, while Po-
land and Slovakia recorded a CER indicator below 50%. Comparing this
to the values of the indicator recorded in 1995, we can see that VAT effi-
ciency improved by 38.24% in Czechia, 35.11% in Hungary, 7.76% in
Poland, and 19.13% in Poland. This implies that VAT revenue collection
rose by 25.06% on average. In regards to the effect of accession to the
European Union, the results reflected that the average CER indicator was
41.35% in the period before EU accession. After the observed countries
joined the EU, the average CER indicator was 47.84%, which is a signifi-
cant improvement compared to the period before the Visegrad Group
countries became EU member states. In order to provide information on
the CER indicator trends in the selected countries, we analysed annual
changes in the period between 1995 and 2020. The results show that the
annual change rate was 0.6% in Czechia, 0.58% in Hungary, 0.14% in Po-
land, and 0.35% in Slovakia, on average. The greatest change was ob-
served in Czechia (+13.45%) and Slovakia (8.15%) in 2003. When the
Visegrad Group joined the European Union, the CER indicator decreased
by 2.94% on average. The main cause of the lower value of the CER indi-
cator is the decrease in FC, which implies a lower amount of collected
VAT revenues. More specifically, FC dropped by 1.34% in the Visegrad
region in 2005, while the share of VAT revenues declined by 1.36% in
Czechia, and 10.08% in Hungary. With the help of Poland and Slovakia,
the CER indicator did not fall further due to better revenue collection in
these countries. Analysing the effect of the financial crisis of 2008 and
20009, it can be concluded that the CER indicator decreased in Czechia (-
2.31%), Hungary (-10.4%) and Poland (-0.71%), but not in Slovakia
(+0.92%). One of the reasons for this is the fact that final consumption
increased more than the GDP growth rate. The empirical findings show
that the Visegrad region had an average FC of 3.4%, compared to the
GDP rate which dropped by 3.57%, on average. Observing the previous
five year, it can be said that the annual change of the CER indicator was
0.52%, which reflects the stability and reliability of revenue collection by
value added tax in these countries. Since this indicator is less reliable for
empirical analysis, we measured the C-efficiency indicator, due to the fact
that it includes consumption as a numerator.
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Table 3. C-efficiency — numerator consumption

Year Czechia Hungary Poland Slovakia
1995 41.31% 41.91% 47.52% 39.96%
1996 42.52% 44.30% 47.89% 42.18%
1997 40.41% 46.59% 46.89% 45.10%
1998 39.99% 49.00% 45.83% 45.11%
1999 42.65% 52.11% 46.69% 45.14%
2000 42.05% 47.25% 47.16% 46.66%
2001 41.51% 45.66% 45.65% 42.24%
2002 40.39% 47.08% 45.19% 48.06%
2003 40.08% 49.21% 45.25% 51.55%
2004 55.73% 47.91% 44.64% 61.26%
2005 55.99% 42.64% 48.16% 67.95%
2006 52.32% 58.09% 47.29% 63.21%
2007 53.56% 56.26% 49.37% 65.51%
2008 56.43% 62.22% 47.99% 64.42%
2009 54.84% 50.61% 48.82% 54.70%
2010 52.31% 50.81% 47.97% 55.82%
2011 54.73% 56.46% 47.29% 51.48%
2012 56.47% 50.77% 47.97% 44.08%
2013 56.34% 54.34% 43.41% 47.53%
2014 58.03% 57.92% 42.64% 49.25%
2015 58.33% 56.71% 43.70% 50.87%
2016 59.59% 56.28% 45.15% 49.75%
2017 61.76% 58.09% 49.49% 51.45%
2018 58.64% 59.34% 51.74% 51.46%
2019 61.38% 61.09% 51.51% 49.85%
2020 58.82% 59.49% 51.90% 47.38%

Source: Authors’ calculation

After identifying the productivity of VAT revenue, we measured
VAT revenue efficiency using the C-efficiency ratio in selected countries
(Table). Similarly to VAT production, we can see that VAT efficiency rose
in the Visegrad region in the period between 1995 and 2020. At the be-
ginning of the observed period, i.e. in 1995, the average value of C-
efficiency was 42.68%, with the highest value recorded in Poland
(47.52%) and the lowest value recorded in Slovakia (39.96%). If we
compare these values with the C-efficiency level in 2020, the results show
an average value of 54.40% in the Visegrad region, which marks and im-
provement of 11.72%. Looking at the data for individual countries for the
year 2020, it can be said that the highest improvement was recorded in
Czechia (17.51%) and Hungary (17.58%), while C-efficiency increased
by 4.37% in Poland, and by 7.42% in Slovakia. We already saw that EU
accession had positive implications for VAT productivity in the Visegrad
Group countries, and these findings can be applied to the VAT efficiency
for this region. Namely, the average C-efficiency was 45.69% in the peri-
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od before EU accession (1995-2004), but after these economies joined the
European Union (2005-2020), the average C-efficiency was 53.59%,
which marks a growth of 7.9%. Looking at the data for individual coun-
tries, Czechia reaped the greatest benefits of EU accession because its C-
efficiency increased by 14.18%, which is far more than was the case with
the other three countries. For example, Hungary and Slovakia increased
their C-efficiency by 8.59% and 7.32%, while C-efficiency increased by
only 1.5% on average. We can conclude that the highest values of the C-
efficiency indicator were recorded in Czechia (58.82%) and Hungary
(59.49%), while Poland’s C-efficiency recorded a value of 51.9% at the
end of 2020. On the other hand, the C-efficiency indicator was below
50% in Slovakia, and amounted to 47.38%.

Table 4. Descriptive statistics

Country C-efficiency GDPpc FC VAT/GDP VAT rate
Czechia
Mean 0.52 2.27 68.51 6.55 20.77
Std. Dev. 0.08 3.32 1.74 0.69 1.18
Minimum 0.4 -6.18 65.18 5.61 19
Maximum 0.62 7.82 71.82 7.59 22
Hungary
Mean 0.53 2.58 73.66 8.51 25.11
Std. Dev. 0.06 4.01 2.88 0.79 2.10
Minimum 0.42 -6.57 68.76 7.28 20
Maximum 0.63 5.57 79.33 9.8 27
Poland
Mean 0.47 4.02 79.68 7.61 22.38
Std. Dev. 0.02 2.18 2.54 0.29 0.49
Minimum 0.43 -2.51 75.52 7 22
Maximum 0.52 7.15 85.15 8.1 23
Slovakia
Mean 0.51 3.58 75.29 7.15 20.73
Std. Dev. 0.08 3.56 2.07 0.54 1.81
Minimum 0.4 -5.57 71.37 6 19
Maximum 0.68 10.83 79.72 8.4 25
Total
Mean 0.51 3.11 74.28 7.46 22.25
Std. Dev. 0.06 3.09 4.63 0.93 2.33
Minimum 0.4 -6.57 65.18 5.61 19
Maximum 0.68 10.83 85.15 9.8 27

Source: Authors’ calculations

Based on the results of the descriptive analysis, the Visegrad region
achieved an average C-efficiency of 51%, where Czechia, Hungary and
Slovakia recorded values above 50%. On the other hand, C-efficiency
was 47% in Poland, which is below the average level of the Visegrad re-
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gion for the observed period. The maximum value of the CER indicator
was observed in Slovakia (68%) in 2005, while the lowest value was
36.33% in 1995. If we analyse the average growth of GDP per capita in
the Visegrad region, we can conclude that it was 3.11%, wherein Poland
and Slovakia recorded a growth rate above 3%, on average. The average
share of final consumption was 74.28% of the GDP, where Poland had the
highest level of FC (79.68%) compared to other countries in the Visegrad
region. Looking at VAT performance in terms of collected revenues and
defined rates, we can see that the mean share of VAT revenues was 7.46%
of the GDP, while the average standard rate was 22.25%. Hungary had the
highest mean standard VAT rate of 25.1%, which is more than the average
VAT rate in the Visegrad region. Similarly, the average standard VAT rate
of Poland is 22.38%, which is greater than the average of Czechia and
Slovakia, where the VAT rate for the observed period was around 21% on
average.

Table 5. Correlation analysis

Variables CEF GDPpc FC VATrate  VATrev EUac
CEF 1.000

GDPpc 0.086"  1.000
(0.037)
FC 0438  0.113°  1.000
(0.000)  (0.000)
VATrate 0314~ -0.032 0102  1.000
0001  (0.745)  (0.443)
VATrev 0429° 0.322° 0157 0217  1.000
0.000  (0.000) (0.563) (0.818)
EUac 0603° 0166 0218 -0.193° 0264  1.000

0.000 0.145 (0.391) 0.049 0.006
Source: Authors’ calculations

After presenting descriptive statistics, we used correlation analysis
in order to examine the type of relationship between the selected varia-
bles. The results show a significant relationship between the explanatory
variables and the CEF indicator, where GDPpc, FC, VATrev and EUac
have a positive effect on the CEF indicator. On the other hand, there is a
negative correlation between VATrate and the CEF indicator, which im-
plies that a higher VAT rate lowers VAT collection in the observed coun-
tries. The empirical findings suggest that a higher GDP per capita growth
and final consumption improve VAT collection through higher VAT reve-
nues, without increasing the VAT rate. If these governments lower the
VAT rate, it could have positive implications for the CEF indicator in the
observed economies.
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Table 6. Panel unit root tests

Panels contain unit roots
Panels are stationary

. LLC Breitun Harris-
Variables test P-value test 9 P-value Tzavalis test P-value
CEF -3.26 0.126 -1.15 0.125 0.75 0.008
ACEF -7.61 0.000 -5.47 0.000 -0.11 0.000
GDPpc -5.52 0.158 -2.87 0.000 0.31 0.000
AGDPpc -8.66 0.000 -6.56 0.000 -0.30 0.000
FC -2.87 0.353 -1.73 0.042 0.78 0.032
AFC -7.93 0.000 -4.14 0.000 -0.07 0.000
VATrate -2.81 0.314 -0.39 0.347 0.79 0.043
AVATrate -3.68 0.000 -3.71 0.000 0.03 0.000
VATrev -2.54 0.219 -0.35 0.363 0.84 0.186
AVATrev -9.21 0.000 -6.51 0.000 -0.16 0.000

Source: Authors’ calculations

In order to provide information about stationarity, we applied the
LLC, Breitung and Harris-Tzavalis tests to the sample of four panels
(Czechia, Hungary, Poland and Slovakia).

Table 7. Different panel models

Variable Random-effects  Fixed-effects GMM

model model estimator
1) (2) 3)

0.131 0.425 0.115

AGDPpc (0.000) (0.000) (0.000)

AEC 0.245 0.183 0.122
(0.000) (0.000) (0.000)
-1.637 -1.628 -1.611

AVATrate (0.000) (0.000) (0.000)
4.692 4.626 4.647

AVATrev (0.000) (0.000) (0.000)
0.178 0.104 0.151

EUac (0.000) (0.026) (0.000)

R-squared 0.729 0.538

Model validity 0.000 0.000 0.000

6.54

Hausman test (0.218)

Avrellano-Bond test for -0.26

AR(1) in first differences 0.043

Arellano-Bond test for -1.37

AR(2) in first differences 0.171

Sargan test 13.71

0.346

Source: Authors’ calculations
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The results of the implemented tests show that all variables are sta-
tionary at first difference, at a significance level of 0.05. After identifying
the level of stationarity, the following table shows various panel models
such as the random-effects model and the fixed-effects model.

Based on the value of the Hausman test (0.218), it can be conclud-
ed that the random-effects model is an appropriately constructed model.
The results of the random-effects model show a significant impact of the
explanatory variables on the CEF indicators in the observed countries.
More specifically, GDP has a positive effect on the CEF indicator, where
a 1% increase in GDP per capita enables the CEF indicator to increase by
0.13%. Furthermore, FC has a greater impact on the CER indicator com-
pared to GDPpc, where a 1% growth of this predictor enables the CEF
indicator to grow by 0.25%. The predictor VVATrev causes the most
change in the CEF indicator, where a 1% increase in VATrev leads to a
CEF indicator growth of 4.69% for the observed period. Finally, the EU
accession of the Visegrad region had positive effects on tax revenues, and
improved tax collection in terms of value added tax revenue. Conversely,
the VAT rate has a negative impact on CEF, where a 1% increase in the
standard VAT rate lowers the CEF by 1.64%. The reliability of these find-
ings can be confirmed by a very high value of R-squared (0.729). Bearing
in mind that the empirical model includes VAT revenues as an explanato-
ry variable, which may trigger a potential endogeneity problem since VAT
efficiency also affects VAT revenue collection, we additionally introduced
the results of the GMM estimator in order to reach appropriate theoretical
and empirical interpretations and conclusions. The results of the GMM
estimator show the significant effects of the explanatory variables on VAT
efficiency, which is similar to the results of the RE and FE models. The
values of Sargan and serial-correlation tests show that there is no evi-
dence of miss-specification and autocorrelation at conventional levels of
significance.

The results of cross-country analysis indicate that the growth of se-
lected predictors, with the exception of VATrate, increased CER indica-
tors in the Visegrad region. More specifically, a 1% growth of GDPpc
contributes to the increase of CEF indicators by 0.31% (Czechia), 0.23%
(Hungary), 0.18% (Poland) and 0.18% (Slovakia). Furthermore, the
growth of FC has a greater impact on the CEF indicator compared to
GDPpc, which can be explained with the fact that indirect taxes, i.e. VAT,
generate the most revenue in the budget of the observed countries. A
higher level of VATrev enhances the CEF indicator in the Visegrad re-
gion, where a 1% increase in VATrev leads to improved VAT collection,
by 5.18% (Czechia), 4.89% (Hungary), 3.97% (Poland) and 3.78% (Slo-
vakia).
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Table 8. Cross country modelling

Variables Coefficient Estimating effect to CEF
AGDPpc +1%
Czechia 0.313 10.31%
Hungary 0.225 10.23%
Poland 0.185 10.18%
Slovakia 0.123 10.12%
AFC +1%
Czechia 0.694 10.69%
Hungary 0.663 1 0.66%
Poland 0.554 10.55%
Slovakia 0.546 10.55%
AVATrate +1%
Czechia -2.465 12.47%
Hungary -2.216 12.22%
Poland -2.214 12.14%
Slovakia -2.131 12.13%
AVATrev +1%
Czechia 5.176 15.18%
Hungary 4.891 14.89%
Poland 3.968 13.97%
Slovakia 3.783 13.78%
EUac Benefit of EUac
Czechia 0.299 10.3%
Hungary 0.168 10.17%
Poland 0.127 10.13%
Slovakia 0.094 1 0.09%

Source: Authors’ calculation

Conversely, a higher level of VATrate lowers the CEF indicator in
the observed countries, which implies that the governments of these coun-
tries should expand their tax base instead of increasing their VAT rates in
order to collect more VAT revenues. These findings show that a 1% in-
crease in VATrate reduces the CEF indicator in the Visegrad region by
2.47% (Czechia), 2.22% (Hungary), 2.14% (Poland) and 2.13% (Slo-
vakia). Finally, these results show that the Visegrad region had positive
implications for the European Union integration in terms of value added
tax collection.

CONCLUSION

This paper investigated VAT revenue collection in Visegrad Group
countries (Czechia, Hungary, Poland and Slovakia) for the period be-
tween 1995 and 2020. This empirical study measured the VAT systems in
these countries in terms of productivity (CER indicator) and efficiency
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(CEF indicator), and estimated the effect of predictors such as gross do-
mestic product per capita, final consumption, VAT revenue and VAT rate
on VAT efficiency. Bearing in mind that the Visegrad region joined the
European Union in 2004, this research includes data from the periods be-
fore and after EU accession as a dummy variable. The results of the cho-
sen random-effects model showed that GDPpc has a positive impact on
the CEF indicator, where a 1% increase in GDPpc contributes to a 0.13%
growth of the CEF. Similarly, FC positively affected the CEF indicator in
the observed countries, where a 1% growth in FC improved the CEF by
0.25%. These findings confirmed that hypotheses H; and Hz can be ac-
cepted, because GDPpc and FC have positive effects on the CEF. A high-
er level of VAT revenue leads to a greater level of CEF, where a 1%
growth in VAT revenue raises the CEF by 4.69%. On the other hand, a
change in VATrate has negative implications for the CEF, where a 1%
increase in the standard VAT rate decreases the CEF by 1.64% in the
Visegrad region. This means that hypotheses Hz and Ha can be accepted,
because VATrev positively affects the CEF indicator, while VATrate
negatively affects the CEF indicator. Finally, EU accession improved
VAT efficiency in the Visegrad region, which implies that Hs can be ac-
cepted. Empirical results show that the governments of the observed
countries should focus on achieving the growth of GDP per capita and a
greater final consumption in order to stimulate VAT revenue and generate
a budget through indirect taxation. Bearing in mind the identified nega-
tive effect of the VAT rate on VAT efficiency, fiscal authority can in-
crease VAT revenue by expanding the tax base in order to avoid the re-
fusal impact of a higher VAT rate on revenue collection. In cases in
which governments lower the standard VAT rate, countries could face a
lower level of collected revenue in the short-term, but the long-term ef-
fect will be positive for the economy of the Visegrad region. The results
of a cross-country comparison showed that a change in the selected varia-
bles leads to a greater change in VAT efficiency in Czechia and Hungary
compared to Poland and Slovakia. Future research should focus on Cen-
tral and South East European countries in order to measure the VAT effi-
ciency in these economies and compare it with the Visegrad region.
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Pe3ume

ITopes Ha K0AaTy BPEAHOCT MPECTaBIba jelaH O]l HajBaXXHHUjUX IOPECKUX 00IHKa
Yy CBETCKO] €KOHOMHjU. Y OKBUPY TEOpPHjCKE M E€MIHPHjCKe aHaIn3e ePUKACHOCTH
nopesa Ha JI0AaTy BPEIHOCT, MOTBpheHO je na cy 3emsbe Buimerpagckor perrmonHa
(Yemka, Mahapcka, [Tosecka 1 CrnoBauka) moOoJplasie HaIIaTy Hope3a Ha JOAaTy
BPEIHOCT HaKOH MpuapyxuBama EBporickoj yauju. Mepeme [1/IB eduracHoCTH IMYy-
TeM uHAnKaTopa ll-ehuKacHOCTH MOKA3ajo je Aa eMIMPUjCKU HAJla3d YKasyjy Ha TO
na 6pyTo nomahu MPOM3BOJ 110 TJIaBU CTAHOBHMKA, (PMHAIHA MOTPOIIKA U MPUXOIH
no ocHoBy I1/IB-a numajy nosutusan yrunaj Ha [1/IB. EMnupujcka crynuja npemiaxe
BJIalaMa 3eMasba Bumerpancke rpyne aa ce ¢pokycupajy Ha Behy cromy pacra BJ[I1-a
N0 TJIaBH CTAHOBHHKA M (DPUHAIHY IMOTPOLIKY Kako OM CTUMyJHCalle MPHXOJE Ha
ocHoBy I1/[B-a. VicToBpeMeHO, KpeaTopH IOJMTHKA OBHX EKOHOMHja MOTY TeHepHca-
T Behe npuxozne on I1/[B-a mupemeM IMopecke OCHOBHUIIC Y OJHOCY Ha moBehare
crangapase [1/IB crone koje nonpunocu cmamewny 1B epukacHoCTH.
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