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DO TAXES MATTER FOR LONG-RUN GROWTH? STILL AN ACTUAL
PROBLEM OF FISCAL POLICY"

The aim of this article is to verify the validity of the hypothesis of the negative impact of tax-
ation on economic growth. It focuses not only on the causal relationship of taxation to growth, but
also examines the relationship between growth, taxation and government expenditures. From the
methodological view point, we use a panel VAR model and the GMM. The greatest contribution of
this paper lies in the presentation of an alternative indicator of tax burden, which we call the World
Tax Index (WTI). Above all, the results confirm that taxation has a significantly negative impact on
economic growth. The analysis also shows that the countries with a high proportion of direct taxes
in their tax mix suffer more damage to their economic growth than the countries with the prefer-
ence for indirect taxes. The positive effect of government spending on economic growth and the per-
sistence of economic growth has also been proven.
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3y3ana Maxosa, Irop Komian
BILINB ITOJATKIB HA TOBI'OTPUBAJIE EKOHOMIYHE

3POCTAHHA AK AKTYAJIbHA ITPOBJIEMA ®ICKAJIbHOI
IHOJITUKN

Y cmammi 3po6aeno cnpoGy niomeepdumu z2inomesy npo HezamueHull én.1ué noOAMKieé Ha
exonomiune 3pocmanus. Jlocaioxceno 63aemo3zanedcHicmv Minc MAKPOCKOHOMIMHUMU
HOKA3HUKAMU €eKOHOMIMHO20 3DOCMAHHA, ON00AMKYGaHHsi ma Oro0xcemnux eudamxis. Jlas
anaaizy oanux 3acmocosarno modeai VAR ma GMM. Ilpedcmas.aeno ma onucano aemopcoruii
aivmepHamuenuli HOUKAmMop OUIHIOGAHHA N00amKo06020 Hasanumaxcenus — Ceimoesuii
nooamxosuii inoexc. Y uitomy, pezyavmamu anaiizy niomeepoxdcylomv He2amueHuil 6naue
nooameie Ha exonomiune 3pocmanns. Kpim mozo, dosederno, wo kpainu 3 00MIiHY8AHHAM NPAMUX
nooamkie cmpaxycoaromv 6i0 He2amueéHo20 6NAUGy ONOOAMKY8AHHs Oiavuie, HINC Kpainu 3
npiopumemom 0as Henpamux nodamkie. OKxpemo 006edeno cnpusmaueuti éniué haxmopy
Or002cemuux eudamkie Ha dogzompueane ma cmiiike eKOHOMIMHE 3pPOCIMAHHSL.

Karouoei caosa: Ceimosuit nodamkosuii iHoexc, nooamkosi Keomu; euoamku 0w00xcemy,
exonomiyne 3pocmanusi; VAR, GMM.
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BJIMSHUE HAJIOTOB HA JOJITOCPOYHbBIN DKOHOMMWYECKUU

POCT KAK AKTYAJIbHAS ITPOBJEMA ®UCKAJIBHON
INOJIUTUKUN

B cmamve coeaana nonvimxa noomeepoums cunome3sy npo He2amugHoe AUsIHUE HA10208 HA
axoHomuyeckuii pocm. Hccaedosana 63aumo3asucumocmsd mexncoy MaxpoIKOHOMUHECKUMU
HOKazameasimu >KOHOMUMECK020 POCMA, HA.102000400cenust U 0r00xcemuvix pacxodos. Jlas
anaauza Oanuvix ucnoavsoganvt modeau VAR u GMM. Ilpedcmaeaen u onucan asmopckuii
A1bMEPHAMUBHBLI UHOUKAMOP OUECHKU HA.102060l Hazpysku — Mupoeoii Haiozo6viii unoexc. B
Ue.10M, pe3yabmamol AHAAU3A NOOMBEPIHCOAIOM He2amuBHoe 6AUsIHIE HA.10208 HA IKOHOMUMECKU
pocm. Kpome moeo, doxazano, ymo cmpanst ¢ 00OMUHUPOBAHUEM NPAMBIX HA10208 CHIPAOAION OM
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He2amueH020 6AUSIHUSL HAA02000.10JCeHUs 60abULe, HeM CINPAHbL ¢ NPUOPUMEmOM 0451 HENPAMBIX
Ha10206. OmoeavHo 0oKazano Oaazonpusmuoe 6AusHUE (axmopa OGI00HCEMHBIX PACX0006 Ha
00420CPOUHDBLIL U YCMOMUGHLIL FIKOHOMUMECKUT POCHL.

Karouesvte caoea: Muposoii nanoeoswiii unodexc;, Ha10208bie KEOMbl, pacxodsvi Ow0xcema;
axonomuyeckuil pocm; VAR; GMM.

Introduction

Nowadays, many European as well as other developed countries are facing eco-
nomic, or debt crises (Siskova, 2013; Aiginger, Horvath and Mahringer, 2012). In an
effort to achieve primary economic policy objectives, fiscal determinants thus seem
essential (Kotlan, 2001). Above all, those include taxation and other government
expenditures. The aim of this paper is to verify the effect of effective tax burden and
government spending on economic growth and the effect of taxation and economic
growth on government spending. In terms of methodology, an ontological approach
is used, as described in Kotlan (2008). We use a VAR model to describe the interac-
tion of the mentioned variables on panel data, with dynamization using a generalized
method of moments (GMM). In addition, we approximate tax burden not only using
traditional tax quota, but also using our own effective tax burden index that we have
called, the World Tax Index (WTI). The paper builds on traditionally conducted
analyses using the tax quota and growth models described in Kotlan, Machova and
Janickova (2011), as well as on a similar type of study which already approximates
taxation using the alternative WTI index (Kotlan and Machova, 2012a).

1. Literature review

The studies of Solow (1956), Lucas (1988) or Romer (1986) gave rise to a body
of largely empirical work, the aim of which was the best possible explanation of eco-
nomic growth through the integration of other factors that affect it, including taxa-
tion, which is, nevertheless, not desirable to be considered in isolation. Its analysis
should primarily include government spending financed by taxes. The analysis of the
influence of institutional environment and different methods of governance on the
relationship between taxation, government spending and economic growth (Nagy,
2011; Borzel, 2011) also seems important.

Taxation is usually integrated into the growth models through its influence on
individual growth variables (Kotlan, Machova and Janickova, 2011; Kotlan and
Machova, 2013a,b). This particularly concerns the level of savings, investment and
subsequent capital accumulation, and the level of human capital.

Let us consider two sectors — the sector producing goods and the sector produc-
ing human capital. In the sector producing goods, the production function has the
standard form of a Cobb-Douglas function (Milessi-Ferreti and Roubini, 1998):

Y =C+K +8K = A(vK)* (wH) "™, (1)
and the physical capital accumulation (K) can thus be expressed from (1) as:
K = A(vK)® (WwH)"™ - 3K -C, ()

where Y is the total output of the economy; C is the private consumption; and dis the
depreciation rate. v or w represent the part of physical (K) or human (H) capital,
respectively, which is dedicated to production; A represents the level of technology
and coefficient o represents the rate of diminishing returns to physical capital. The
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sum (a + (1 - a) = 1) then expresses the constant returns to scale which form the
basic assumption of the model.

In the sector of goods (G), marginal product of physical capital (MR%) and
marginal product of human capital (MR®) can be expressed using the first deriva-
tives of the production function as:

MPE = oAWK ) " WH) ™ = O(ABﬂ g : A)

MPE = AWVK)® (1-a)(wH)® = (1-a) AB—g )

Consistently with Rebelo (1991), human capltal is regarded as non-market
goods® and depreciates at the same rate d as physical capital. In the sector producing
human capital (H), assuming that both physical and human capital are used only for
the production of goods, or accumulation of human capital’, and based on the equa-
tion (1), the production function has the form of:

H=B[1-v)K]*[1-w)H]"™® -3H, ©)
where H is the human capital accumulation; B is the level of technology and 3 repre-
sents the rate of diminishing returns to physical capital.

In the sector of human capital, we can also express marginal product of both
physical and human capital as:
D(1 v)K ﬂ’

MP =BB(-v)KP'(1-w)H' =B v (6)
H
MP" =B B H® = D(1 V)Kﬂ
A-VKF(A-a)d-w)HP =(1- B)BH—m (7)

In the steady state, economy growths at same rate as private consumption and as
the physical and human capital (Barro, 1990; Rebelo, 1991). Consumption growth is
determined by the maximization of total utility of households (U), which depends
mainly on their time preferences in relation to consumption (work). Assuming an
infinite time horizon, the following shall apply (Barro, 1990):

— 5ot
U=f[e u(Ct, (8)
where p is the time preference rate. Assuming a constant intertemporal elasticity of
substitution in consumption (1/6), the utility function (u) of households shall have

the following formula:
-0
-1

u(C) =" ©

Based on the equations (2) and (5), the model of households optimization
can be written using the Hamiltonian expression as (Barro and Sala-i-Martin,
2004):

J=u(C)e™ +y, [A(vK)“ (WH)"™ = 3K — C]+ uz{B[(1 ~v)K]*[(1-w)H]"* - 6H} (10)

3 Alternative approaches and specifications of growth models with regard to the various concepts of human capital are
referred to in e.g. Milesi-Ferreti, Roubini (1998).

* This means, that if v is the part of physical capital dedicated to production, (1 - v) is dedicated to human capital accu-
mulation. Analogically, if w is the part of human capital dedicated to production, (1 - w) is a part dedicated to human
capital accumulation.
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The solution satisfies the usual first-order conditions, which come from setting
the derivatives of J with respect to control variables (C, v and w) to 0, and from the
conditions for the state variables: y; = -&J/0K and U, = -&J/0K. In the following
equations, we use the expression of marginal product of physical and human capital
in different sectors from equations (3), (4), (6) and (7).

From the solution of the optimization, Barro and Sala-i-Martin (2004) come to
the expression of the growth rate of consumption and thus economy (}):

v=2 = (e -5-p) (1)
The term (MP% - d) equals the net marginal rate of return of physical capital (r)
and we get:
1
=5-p) (12)
If households maximize their utility function, the growth of economy (y) is thus
given by the difference between the net marginal return to physical capital and the
rate of time preference adjusted to intertemporal elasticity of substitution in con-
sumption.

Let us now consider the tax rates on capital (7¢) and labour (77). We can state the
following equilibrium conditions for steady state growth:

r={-tMPg, (13)

r:MP:", (14)
v_ a 1-B1-t“1-v
w o 1-a B 1-1t"1-w’ (15)

Equation (13) determines the net after-tax marginal rate of return of physical
capital (r). Equations (14) and (15) reflect arbitrage conditions. The first one (14)
equates the rates of return between sectors producing goods and human capital, the
second one (15) equates the rates of return on physical and human capital in the two
sectors. From the system of equations (3), (7), (13), (14) and (15) we get (Mendoza,
Milesi-Ferreti, Asea, 1997; Milesi-Ferreti, Roubini, 1998):

=%gD6—tK)36—t”7(“°) 78 _p_ég a6

D=@AYBG-B) " [(-a)p/al-p)P". (17)

Capital tax in the above model mainly reduces the net after-tax marginal return
on capital, which has a negative influence on economic growth. It also reduces the
capital/labour ratio in the production, which positively affects economic growth;
however, this effect is not greater than the negative one. On the other hand, labour tax
increases the capital/labour ratio in production, thus resulting in a negative impact on
growth.

The analysis above does not consider any work/leisure decisions of households.
If we abandon this assumption, we find out that all types of taxes, including taxes on
consumption, affect economic growth through another very important channel — the
substitution between work and leisure of households. The substitution effect ulti-
mately shifts the capital/labour ratio in production, with the resulting effect on eco-

where
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nomic growth being negative. Taxes on consumption thus affect growth negatively,
although only indirectly, through the substitution effect. Summing up all that was
mentioned above, we can say that according to economic theory, the resulting effect
of taxation on growth through all types of taxes should be negative.

However, Mendoza, Milesi-Ferreti, Asea (1997) and Milesi-Ferreti, Roubini
(1998) say that similar models are very detached from real tax mixes in individual
economies. Therefore, their authors try to calibrate the model in empirical works so
as to be as close to the real world as possible.

The results of empirical analyses show that investment activities, and thus
growth, are negatively affected in particular by a corporate tax. Kotlan and Machova
(2012a), or Kotlan (2012) empirically describe the ambiguous effects of corporate tax
when using the tax quota and alternative taxation indices. Corporate tax effects are
very often associated with decisions to place foreign direct investment (Keuschnigg,
2009), or with the taxation of dividends (Santoro and Wei, 2009).

The negative effect of labour tax is confirmed by Erosa and Koreshkova (2007),
particularly in case of progressive tax rates, but most of the studies agree on ambigu-
ous effect, which is also the case of capital tax (Lin, 2001; Jacobs, Bovenberg, 2010).

Indirect taxes affect economic growth only through their impact on the substitu-
tion between leisure and work, while direct taxes have an effect by other channels.
The negative influence of direct taxes on economic growth should thus be greater and
their distortionary effects stronger compared to indirect taxes. As evidenced by
Mamatzakis (2005), shifting tax burden from direct to indirect taxes can lead to the
promotion of economic growth while preserving tax revenues to state budget.

The issue of the distortionary nature of direct and indirect taxes is discussed by
Kneller, Bleaney and Gemmell (1999), who report that distortionary taxes negative-
ly affect growth, while the effect of non-distortionary taxes is neutral or positive.
Where indirect taxes, as compared to direct taxes, have fewer distortionary effects,
their negative effect on growth will be smaller or even positive. They also point out
that it is necessary to take into account the type of public expenditure that is financed
through tax revenues.

Empirical analyses confirm both positive and negative effects of government
expenditures on economic growth. Barro (1990) and Schaltegger and Torgler (2004)
conclude that the effect is negative in developed, wealthy economies with a large pub-
lic sector and a greater proportion of non-productive expenditure due to crowding
out. In contrast, in less developed countries with a higher share of productive expen-
diture, the positive effect of increased productivity of the private sector may become
dominant, such as positive externalities of public goods provided.

Wagner (1911) and his law of increasing state activity (the Wagner's law) offers a dif-
ferent approach to examining the relationship between economic growth and govern-
ment spending. He postulates that economic growth and a rise in living standards lead to
a growing public sector and therefore government spending. Wagner believes that expen-
ditures on education, health, culture etc. are in fact characterized by a high income elas-
ticity of demand. Therefore, real income growth causes economic growth leading to a
more than proportional increase in government spending. Wagner's law thus became the
subject of a number of empirical studies, being proven for the OECD countries by
Lamartine and Zaghini (2011), but not proven in the case of Machova (2012).
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2. Model

In terms of methodology, the study is based on the panel data VAR model.
Endogenous variables include real GDP per capita (RGDP), government expendi-
tures to GDP ratio (PEXPGDP) and a variable for taxation approximation.
Exogenous variables are real investment to GDP ratio (RINVESTMENT) and
human capital approximation (HUMAN, students enrolled to tertiary education).
The model also includes a dummy variable (DIS), which, together with the level of
tax burden, forms the interaction element expressing the influence of the group of
countries with high share of distortionary taxes (see econometric analysis). The
model consists of 3 equations using real GDP per capita, government expenditures to
GDP ratio, and taxation as dependent variables.

The nature of VAR models clearly suggests that a dynamic panel was used and
that a generalized method of moments (GMM)® was used for estimation, specifically
the Arellano-Bond estimator (Arellano & Bond, 1991). The below VAR model
includes a lag of one period, as is usual in such types of studies (Acosta-Ormaechea
and Yoo, 2012; Arnold et al., 2011). Given the length of time series, particularly for
the WTI index, a lag of higher order is not realistic’. Alternatively, autoregressive
analyses with two- and three-year lags were also implemented with similar results;
nevertheless, with regard to the shortness of time series, from the econometrical point
of view, it would not be possible to verify the results reliably.

The tax approximation was gradually implemented in two ways. First, using the
standard tax quota (TQ, the share of tax revenues in nominal GDP), second, with regard
to the shortcomings brought about by tax quota (Kotlan and Machova, 2012a), using the
World Tax Index (WTTI) as an alternative to tax quota. It is our own tax burden indicator
which combines hard data on taxes available from internationally recognized sources
such as the OECD and the World Bank databases, with data expressing qualified expert
opinion (QEO). That was gained from a large-scale questionnaire survey conducted
among tax specialists from all OECD countries. Unlike TQ, the WTTI seeks to produce
an evaluation incorporating the maximum number of aspects associated with tax pro-
gression, administrative difficulty of tax collection from the perspective of payers, the
range of tax exemptions, options concerning tax deductibility of expenses etc. For a
more detailed WTI composition, the methods of its construction, and the resulting
values for individual countries in the reference years, see Kotlan and Machova (2012b).

The data was drawn from the OECD iLibrary Statistics’ and OECD Factbook
Statistics®. In terms of methodology, stationarity tests using the panel unit root
according to Levin, Lin and Chu (2002), Im, Pesaran and Shin (2003) or Maddala
and Wu (1999) were performed first. Only the level of GDP was found to be non-sta-
tionary. Its stochastic instability was removed in subsequent analyses by using first dif-
ferences, or rather logarithmic differences — d(logRGDP). The variable thus speci-

tis appropriate to note that, in the case of a relatively short WTI time series and a rather narrow group of the OECD
countries, the use of the GMM method may be problematic. Nevertheless, with regard to similar studies and links to our
previous research, that tested the WTI benefits on a dynamic panel (and were also confirmed for the static panel), we
can consider its use to be justified.

6 At present, the WTT index is designed for a relatively short period from 2005 to 2010. A survey and the collection of objective data
is currently in progress. For details, see http://www.worldtaxindex.cz. For the new methodology, see Machova and Kotlan (2013a).

7 http://www.oecd-ilibrary.org/statistics;jsessionid=998q2qigk0e50.delta.

8 http://www.oecd-ilibrary.org/economics/data/oecd-factbook-statistics_factbook-data-en.
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fied then allows examining the impact of independent variables on the GDP growth
rate. Using a robust estimator in calculating the covariance matrices ensured that the
results of standard deviations of parameters and hypothesis tests were correct with
regard to a possible occurrence of autocorrelation and heteroscedasticity. This
method is called the "White Period" and it is enabled by the econometric software
used. The appropriate formula for its calculation is commonly presented in econo-
metric literature and can also be found in the E-Views (7) manual (Chapter 18,
p. 611). For completeness, note that studies commonly published today do not
include estimates of covariance matrices, as tests of statistical significance of param-
eters are already based on those estimates. We also follow this approach.

The estimates employed the model with fixed effects, which is, according to
Wooldridge (2009), more suitable in the case of macroeconomic data as well as in a
situation where cross-sectional units are countries.

3. Analysis

This section describes the estimates of a panel data VAR model using two alter-
native taxation level approximations, TQ and WTI. With respect to the length of the
WTT time series, the reference period is 2005—2010, providing a sufficient number of
observations considering the 34 OECD countries used. Previously published studies
(Kotlan, Machova and Janickova, 2011; Kotlan and Machova, 2012a) confirm that a
relatively shorter period does not substantially modify the results, e.g. as compared
with the time series for 1995—2010.

In the analyses below, the investment rate is the exogenous variable; however, the
following tables do not include the level of human capital due to its statistical insigni-
ficance based on the preliminary analyses of primary regression models. Endogenous
variables then include the level of taxation (alternatively TQ/WTI), PEXPGDP and
RGDP in logarithmic differences expressing GDP growth rate (d(logRGDP)). As
usual for VAR models, the below summaries include even statistically insignificant
variables, if applicable. The only exception is the aforementioned approximation of
the level of human capital. The following description particularly analyses the influ-
ence of endogenous variables; given the focus of the study, the impact of exogenous
variables is insignificant. All analyses employ the dummy variable (DIS), which
enables examining the separate influences of the countries with a significant share of
distortionary taxes’ on the overall taxation measured by TQ or WTI. The dummy vari-
able (DIS) is used to create the interactive member DIS*(TQ(-1)/WTI(-1)).

Table 1 summarizes the results of the first part of the VAR model, which studies
the neoclassical growth model. The lagged values of the endogenous variable were
used as instruments. They were chosen dynamically from an additional lag of 1 up to
an additional lag of 6 (in total, 21 implicit instruments were used). The validity of the
instruments was tested using a standard Sargan test (as indicated by J-statistic in the
tables). With regard to the number of implicit instruments and on the 5% significance
level, it is not possible to reject the hypothesis claiming that the instruments are valid.
Our estimation results were thus considered correct.

® The criterion for the countries to fall within the high-distortionary tax group is a ratio of direct tax revenue to indirect
tax revenue of more than 200%. The group includes Denmark, Finland, Netherlands, United Kingdom, Germany,
Sweden, Australia, Austria, Norway, Italy, Luxembourg, Spain, Belgium, France, Canada, Switzerland, Japan, USA -
Denmark having the lowest and USA having the highest direct/indirect tax revenue ratio.
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Table 1. GDP panel data model for the OECD countries, 2005-2010, overall taxation

Dependent variable d(og RGDP) d(og RGDP)
Number of observations 140 84
Approximated taxation Tax quota WTI
RINVESTMENT 0,01(3,92) *** 0,01(0,64)
d(logRGDP(-1)) 0,30€0,74) 1,42(1,63)*
PEXPGDP(-1) 0,01(1,64)* 0.01(1,99) **
TQ(-1)/WTI(-1) -0,01(-1,78)* -0,20(-1,63)*
DIS* (TQ(-1) /WTI(-1)) 0,01€0,94) 0700 64)*
J-statistics 911 6,54

Source: Authors’ calculations.

Note: Included in parentheses are t-statistics adjusted for heteroscedasticity and autocorrelation;
standard deviations are calculated using robust estimates, *, **, *** stand for the significance
levels of 10%, 5% and 1%, respectively. GMM — Generalized Method of Moments is the method
used to estimate the dynamic panel. Although it returns inconsistent parameter estimates, the
relevant coefficient of determination can be taken as a relatively reliable measure of the model
consistence with the data.

In line with economic theory, the fiscal impact has been proven to be negative.
This means that taxation significantly harms economic growth, regardless the method
of tax burden approximation (TQ or WTTI). If we use the tax quota to express tax bur-
den, the impact of overall taxation in the countries with a predominant share of dis-
tortionary taxes seems to be less negative. However, given the statistical insignificance
of the coefficient, this finding is inconclusive. When approximating taxation using
our alternative indicator of WT1, there is a statistically significant and very noticeable
negative effect of taxation on economic growth in the countries with a high propor-
tion of direct (distortionary) taxes. If the proportion of these taxes in a country's tax
mix is high, the harm to economic growth is quantitatively more significant than in a
situation where the country is rather more focused on indirect taxes. Thus, WTT is a
significantly better tax burden approximator, as it allows capturing the impact of real
taxation on economic growth, as opposed to only a simple proportion of tax revenues
(in the case of tax quota), and in the estimated model it allows us capturing the effect
of dummy variables expressing the effect of distortionary taxes with statistical signifi-
cance. In line with economic theory, government spending has a positive impact on
economic growth. A positive effect of a lagged GDP value is also expected.

Table 2. Expenditure panel data model for the OECD countries, 2005-2010,
overall taxation

Dependent variable PEXPGDP PEXPGDP
Number of observations 138 83
Approximated taxation Tax quota WTI
RINVESTMENT -0,64(-9,8)*** -0,65 (-17,8) ***
d(IoRGDP(-1)) -19,63(-3,57) *** -32 8(-2,97) ***
PEXPGDP(-1) -0,02(-0.61) -0,24(-5,37)***
TQ(-1)/WTI(-1) 0,28(5,62) *** -0,20(-1,63)*
DIS* (TQ(-1) /WTI(-1)) -0,08(-0,73) 0,08(2,36) **
J-statistics 14,36 8,12

Source: Authors’ calculations.
Note: J-test confirms the correctness of estimates at the 5% significance level.

Table 2 presents the effects of independent variables on the level of government
spending (PEXPGDP). When expressed using the tax quota, taxation has a statisti-
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cally significant positive effect. This effect is negative when using the WTI. We can
interpret the above as meaning that, in the case of approximation through tax quota,
i.e. de facto through a share of tax revenues, increased tax revenues will reflect an
increase in government spending, as described by the Public Choice school econo-
mists (Buchanan, 1999).

Using the WTI, which conversely presumes negative impact from an increased tax
burden on the level of government spending, is quite interesting, as the index compris-
es a number of factors affecting tax burden, which may not necessarily lead to an
increase in tax revenues upon increasing tax burden; in contrast, they can cause higher
tax evasion or significant substitution effects. Raising the effective tax burden can then
be accompanied by a reduction in tax revenues, and also lead to a decline in government
spending. This finding can be significantly modified by economic decision makers.

The table also shows that in the countries with a large share of distortionary or
direct taxes, positive effects of an increased tax quota and thus increased tax revenues
to the share of government spending decrease (however statistically insignificant);
conversely, negative effects of an increased tax burden (measured by the WTI) are
partially eliminated. As suggested by Boadway, Marchand and Pestieau (1992), legal
tax evasion is practically possible only in the case of direct taxes. Countries with a rel-
atively high share of direct tax revenues to indirect tax revenues will likely experience
tax evasion to a lesser extent and the negative effect of an increased tax burden on
government spending, as described above, is moderate.

For completeness, in both cases we have confirmed a statistically significant ne-
gative effect of GDP growth on the share of government spending, obviously contra-
dicting the Wagner's law and the earlier conclusions of Zaghini and Lamartine (2011).
This can probably be attributed to the restrictive fiscal policy adopted by a large num-
ber of countries in the reference period, due to the economic crisis.

The lagged value of the share of government spending is also negative (statisti-
cally significant only in the case of the WTI). There is thus no proof of the inertia or
persistence of government spending, but rather a negative reaction of government
spending in the current period to high government spending in the previous period.
This can probably be related to the issue of savings due to the rehabilitation of previ-
ous government deficits and debt.

In this paper, the influence of particular types of taxes (corporate income tax,
personal income tax, VAT and others) on growth is not examined. For more on indi-
vidual effects of these types of taxes, see Machova and Kotlan (2013b).

Conclusion

The crucial aspect here was to demonstrate that taxation has a significantly ne-
gative impact on economic growth, both when measuring tax burden using tax quota,
and when using the alternative WTI tax burden index. Using the alternative WTI
index, it was found that the countries with a high proportion of direct taxes in their
tax mix suffered more damage to their economic growth than the countries with a
preference for indirect taxes. As regards the tax quota, these findings could be neither
proven, nor disproven, due to the statistical insignificance of the coefficients. The
WTI thus seems beneficial. The positive effect of government spending on economic
growth and the persistence of economic growth has also been proven, which is con-
sistent with economic theory.
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Another part of the analysis particularly described the effect of taxation and eco-
nomic growth on the share of government spending. It was shown that taxation had a
statistically significant positive impact on government spending, if we used approxi-
mate taxation through tax quota. However, if WTT was used to measure the tax bur-
den, increasing effective taxation was, conversely, reflected in declining government
spending. That can be attributed to legal tax evasion or the crowding out effect asso-
ciated with declining tax revenues within the meaning of the Laffer curve. Moreover,
in the countries with a large share of distortionary taxes, the positive effects of
increasing tax quota become smaller (statistically insignificantly), and conversely, the
negative effects of an increasing real tax burden (WTI) are partially eliminated, since
these countries, characterised by high direct tax yields, probably suffer from tax eva-
sion less frequently.

The above clearly suggests that the WTT is a suitable indicator for tax burden
approximation and a very important alternative to tax quota. As such, it is applicable
not only to compare tax burden in individual countries, but also as a tax burden indi-
cator in macroeconomic models, especially in the models of economic growth. The
WTI can also modify the conclusions in these as well as other econometric models
that examine the influence of institutional and economic variables on key quantities
such as the level of corruption (Kotlanova and Kotlan, 2012; Kasik, 2013 ).
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