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An Empirical Analysis of the Relationship between Tax
Structures and Economic Growth in CEE Countries®
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Abstract

This paper investigates the relationship betweasrnstructures and economic
growth in selected CEE countries in the period frb®90 to 2010. The research
basis on the data for 20 selected countries (ELrt8 selected former Soviet
Union countries and Albania). We obtain empiricasults by using the Pooled
Mean Group estimator (PMG). The analysis focuseshenimpact of structure
of taxes on economic growth. All regressions contaie overall tax burden
represented as a share of total tax revenues in GDfe results show that all
tax forms have a negative impact on economic groRérsonal income taxes
proved to have the highest negative impact on enangrowth, followed by
corporate income taxes and property taxes, whiahtha least negative impact.
Consumption taxes showed to be statistically inSamt. Furthermore, the
results indicate a significantly different impadiserved countries’ tax structures
had on economic growth to that of previous reseamhthe dataset of OECD
developed industrial countries.

Keywords: tax structure, economic growth, Central and Easteéunope, Pooled
Mean Group Estimator
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Introduction

During the last two decades, economic theory aiagtige have shown an
increased interest in the analyses of the impactagbus fiscal variables on
economic growth. More and more attention directslésigning tax systems,
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which would foster economic growth and employmené &ertain level of tax

revenues. As economic growth presents a prereguaitgeneral improvement
of living conditions, there are many discussionshie economic literature about
how and to what extent changes in tax structuresta§ross domestic product
and long-term growth.

Unfortunately, the main goals of the tax policyyeften address tax reforms
that do not consider comprehensive economic efte#dizx changes. These poli-
cies usually target tax revenue growth and do aachst effects on economic
growth. Such state denotes clear need for reseay tihé effects of tax structures
and particular tax forms on both short and longatesffects on economic
growth.

However, due to lack of availability of data madtthe empirical research
refers to developed countries, usually OECD ecoaseniherefore, this empiri-
cal research attempts to fill this gap. In additime can assume that tax structure
affects economic growth differently depending oa tével of development of
particular country. Comparative studies show slecargrast between tax policies
observed in developing countries and those sedrvaloped countries (Gordon
and Li, 2009).

These tax policies diverge as well from the pipsions of the optimal tax
literature. In line with the above mentioned, ivexy important for the tax poli-
cy holders in different countries to identify thet@ntial impacts which changes
in individual tax forms will have on overall econmnperformance prior to im-
plementing tax system reforms.

Therefore, the main objective of this researdio idetermine which tax forms
are preferable for rising the tax revenues havinigiind their negative effects on
economic growth. The empirical methodology basisAamold’s (2008) seminal
paper, which uses dataset of OECD economies. €kmarch basis on the data
for 20 selected countries (EU-13 and selected fo®aeiet Union countries and
Albania) in the period from 1990 to 2010. The resof the paper shed light on
significant differences of effects of tax structure economic growth between
developed and emerging economies. The resultsisfrésearch are valuable
inputs for policy recommendations regarding therfeittax reforms in European
emerging economies.

The paper consists of five sections. After intrct¢chn, which elaborates mo-
tivation and objective of the research, first satipresents brief literature over-
view. Second section deals with the empirical mathagy used in the paper.
Third section describes basic features of the datasd provides exposition of
results and related discussion. Finally, conclusiits policy recommendations
and guidelines for future research.
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1. Literature Overview

Since the 80ies of the last century, there areerging demands for changes
regarding the conceptual considerations of the obleaxes and their role and
relevance within the socio-economic and politicaitext. These directions came
under umbrella of growing influence of neolibergabeomic theory and were
focused not only towards decrease of overall taxidiu but also tax structure
changes which were indirect taxation forms werearfavourable source of tax
revenues. In this regards, the efforts to meetdrighx neutrality were more
favourable than redistributive potential of progies direct tax forms.

Therefore, in the centre of empirical researclhhef relations of overall tax
burden and tax structures and economic growth isweal which tax forms are
most harmful to the economic development. The #rapirical studies that in-
cluded fiscal variables in regressions of growtltemhose conducted by Barro
(1989; 1991), Koester and Kormendi (1989), Plo§s8982), Easterly and Rebelo
(1993) and Levine and Renelt (1992).

Kneller, Bleaney and Gemmell (1999) divided take® those that distort
(income tax and property tax) and those that dodistort the decisions of eco-
nomic entities (consumption taxes) and they dividggenditures into produc-
tive and non-productive ones. Their conclusiorhé tncome taxes and property
taxes reduce growth, while consumption taxes dorewtice growth. The main
conclusion of the research conducted by Bleanemr@al and Kneller (2001)
is that distortionary taxes have a significantlgaéve impact on growth. These
taxes include all taxes except consumption taxespteéd as non-distortionary
taxes, as they do not violate intertemporal dessio

More recently, Folster and Henrekson (2000) olexkihe relationship be-
tween growth and country size and found that thera negative correlation
between total public expenditure, as a share of GIDE growth, while Agell,
Ohlsson and Thoursie (2006) found only an unstaht insignificant relation-
ship between expenditure and growth. Widmalm (2@@4gstigated the impact of
tax structures on growth using the data for 23 OEGINtries from 1965 to 1990.
Her methodology follows that of Levine and Ren&892), but she used four basic
variables (initial income, the share of investmenGDP, population growth and
the average tax rate (the share of tax revenu€din)). She looked at the pro-
portion of different tax instruments in revenuerfmrate income tax, personal
income tax, property tax, taxes on goods and sesy@nd taxes on wages), and
concluded that the share of tax revenues from iectar has a negative impact
on economic growth and found evidence of tax syspeogressivity. Similarly,
Padovano and Galli (2002) found a negative impéatfimctive marginal tax
rates and tax progressivity on economic growth qrael of 25 industrialized
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countries from 1970 to 1998. The negative impagirogressivity on entrepreneu-
rial activity is one of the conclusions in the warifkGentry and Hubbard (2000).

Schwellnus and Arnold (2008) and Vartia (2008 akdted the negative im-
pact of corporate income tax on the productivitycompanies and industries.
Their calculation basis on a large set of datacéonpanies and industries across
OECD countries. Similarly, Lee and Gordon (2005)nd a significant negative
correlation between the statutory tax rates onaratg income and growth for
70 countries during 1970 to 1997.

Numerous studies have examined the relationshipdes the overall level
of taxation or public expenditure and growth infeliént countries, but, so far,
there has been no common decision about the egest#rsuch links. This is not
surprising as the overall size of the public sec&ders two opposite effects:
higher taxes do not only signify potentially greatiéstortions but also higher
public expenditure whereas some of them also eageueconomic growth.

However, the relationship between tax structuresgrowth, the main issue
in Arnold (2008), is not the subject of this ambigulf some tax instruments are
more damaging for economic growth than other otres) this should be possi-
ble to detect in the data. Arnold investigates Wwletsuch patterns exist on
a panel of 21 OECD countries over the last 35 yéle research results show
that higher shares of income and corporate incaarest are associated with
significantly lower economic growth than consumptand property taxes.

Moreover, comparison of corporate and personanmetaxes provides evi-
dence that corporate income tax is associated laiter economic growth than
personal income tax. Furthermore, in the compar@éfoconsumption taxes and
property taxes, the author shows that propertystare associated with higher
economic growth than those on consumption. Accgrdm research results, it
follows that property taxes have the least negdtiveact on economic growth,
which are followed by consumption taxes, personebine taxes, and finally cor-
porate income taxes, which have the highest negatigact on economic growth.

Johansson et al. (2008) and Arnold et al. (204tain similar research re-
sults. Xing (2010) questions these results andemrgbat the assumptions in
Arnold (2008) and Johansson et al. (2008) may movdlid for the given data
set. The above method, the Pooled Mean Group Bstimassumes that the
long-run relationships between variables are homeges for the observed
countries. In challenging the validity of this asgiion on homogeneity, Xing
(2010) first repeats the estimates conducted bgrkdon et al. (2008) by using
slightly different specifications.

Based on different set of PMG estimates, the autbocludes that personal,
corporate and consumption taxes have higher negatipact on GDP per capita
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than property taxes. However, Xing (2010) cannad 8olid evidence to identify
precisely which of these taxes i.e. consumption p@tsonal income tax and
corporate income tax, has the most negative impadEDP per capita. By ap-
plying the OLS (ordinary least square) method dreltivo-way Fixed Effects
and leaving the assumption of homogeneity, the cautiould solely confirm

similar results for the certain country groups vifte PMG estimator.

In Arnold et al. (2011), the analysis basis onaagb of 21 OECD countries
over a 34-year period, with the aim to estimatenore detail, the impact of the
tax structure on economic growth in relation to @&dh(2008). Unlike Arnold
(2008), which considers only the macroeconomicllewethis paper, the analy-
sis includes data at industry and individual conyplevel. The objective of the
analysis is to obtain results that would show byicwhchannels tax systems
stimulate economic recovery and increase econonuiwty. The results show
that some of the tax changes may result in an aserén innovation and entre-
preneurial activity and thus affect long-term eaoiogrowth.

Moreover, based on revenue neutral tax changeg,afgue that an increase
in corporate and personal income taxes with a sanabus decrease in con-
sumption and property taxes affects the reductfd@@P in the long-run period.
In regards to this, they also concluded that areame in corporate income taxes,
financed by the increase in taxes on consumpti@hproperty, has a stronger
negative effect on GDP per capita than a similardase in personal income
taxation. Moreover, increase in consumption ang@ry taxes (with a reduc-
tion in personal and corporate income taxes) léadisgher economic growth in
the long-term, where the positive effect of inceshproperty taxes is significant-
ly higher than in case of consumption taxes. Tresults indicate that a revenue
neutral change from personal and corporate incaxestto other forms results
with the increase in GDP per capita between 0.2%0-in the long-run. Acosta-
-Ormaechea and Yoo (2012) applied the Pooled Maaupsestimator on the
data from 1970 to 2009 on 69 high, medium and lo@aine countries to deter-
mine whether there is a difference in the impadheftax structure on economic
growth depending on the country’s level of develepin They find similar re-
sults for countries with high and with medium in@as previous studies, while
they do not find significant results for low-incoreuntries.

2. Empirical Model Specification

Following the recent literature (Arnold, 2008; Afd et al., 2011; Xing,
2010; Acosta-Ormaechea and Yoo, 2012), the empiaigalysis basis on the
use of several econometric methods that take iotount the stationarity and
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endogeneity of the relevant variables within theected models. The paper
utilises the most relevant and latest methods yaaohic panel-regression analy-
sis based on a panel of 20 CEE counfri€se primary objective of assessing
the model is to test how the tax structures affeeteconomic growth of the

selected countries. The analysis focuses on ecaneiffigicts of tax structure and

overall tax burden represented in all regressiena share of total tax revenues
in GDP.

The econometric analysis covers the period fro@01® 2010. Apart from
Croatia and Slovenia, the analysis does not inctilder former Yugoslav coun-
tries due to the unavailability of data. Moreovier,the same reasons, the dataset
does not include the former USSR countries. Thestiue of the unavailability
of data does not only relate to individual courstritlamely, in order to have
longer time series, the data for the analysis eotlez period from 1990. Unfor-
tunately, some of the variables in the model hayaificant number of missing
data. Given that the econometric methods appligdignstudy use optimization
algorithms, the missing data may hinder the coresecg of short-run coeffi-
cients to long-run coefficients.

We tested this possibility by regresing the cadldcdata and this assumption
proved to be justified. In fact, in some specificas it was impossible to calcu-
late the coefficients. In order to solve the prablef missing data, from a range
of possible methods, the authors opted for intatmol. By using this this method,
we interpolated the missing values based on theessmn relationship of the
dependent variable (in this case, GDP per capitd)cartain independent varia-
bles characterized by a number of insufficient datdhis way, we were able to
achieve a sufficient number of observations regufce the performance of the
model while preserving the accuracy and impanjiadit assessing the relation-
ship between dependent and independent variables.

The basic functional form of the model used i #tudy basis on the formu-
lations set by Arnold (2008). The authors use tlemtical basic structure of the
model, but it differs in certain specifications. €Tlogarithmic equation of eco-
nomic growth used in the research is as follows:

Alny,, =a,, = ¢, Iny, ., + a; In$j + 3 Inh - an +Z & |ni\,{ +
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2 Slovenia, Croatia, Poland, Czech Republic, Slovak BlépuRomania, Bulgaria, Malta,
Cyprus, Latvia, Lithuania, Estonia, Hungary, UkmirBelarus, Moldova, Georgia, Armenia,
Russia, Albania.
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wherey denotes GDP per capitst, share of gross investment in GDP (opposed
to the rate of investment in Arnold, 2008)the gross enrolment rate in higher
education institutions (the average number of yedrschooling in Arnold,
2008), n the population growth ratey;; a set of fixed effects by country and
t time. The second row of the equation refers tadifferentiated variables relat-
ed to short-term interdependence with the dependereable, where;; refers to
the accidental deviation.

The error correction model (ECM) is one of the tmpspular econometric
methods and its popularity, due to its featuresreiases exponentially in the
research involving panel data.

In the analysis of the panel data on 20 countriess a 20 year period, the
authors use the Pooled Mean Group estimator (PM&)developed by Pesaran,
Shin and Smith (1999) in which they demonstratedabnsiderable advantages
of using this approach. The PMG estimator is ar@ppate method in the anal-
ysis of panels in which the time and group dimemsj@s well as similar dimen-
sions, are relatively large i.e. 20X20 or largeani¢ly, in the most commonly
used approach to econometric modelling, two muudi$tinctive procedures
are used. In the first, the coefficients are deteeoh for each group of variables
(e.g. countries), and then, based on the distohutif the results, the average
coefficient is calculated. This presents the Meaau (MG) estimate. On the
other hand, we have methods such as the randonfiad effects methods
where group or time effects vary, whereas all ottwefficients and variance
errors are fixed. For example, we have the Dynadfixied Effects (DFE) method,
which relies on the assumption that long-term ahdrtsrun coefficients and
variance errors are the same across all countrigeisample.

The PMG estimator represents a compromise betlyeimmethods. It takes
the advantages of both approaches, and is, as soasiderably more accurate.
This method assumes that the long-term coefficiehthie variables are equal,
or in other words, that the short-term dynamicsthef variables converge to
long-term values of the relationship, which is ayweasonable assumption and
quite common in the relationship between econorar@bles (Pesaran, Shin and
Smith, 1999, p. 2).

As the aim of this study is to assess the impatostructures (and not the
overall levels of taxes) on economic growth, all tariables are expressed as
a share of revenues from individual tax forms ifalttax revenue. Given the fact
that we use the share of total tax revenues in @®R control variable in the
model, every change in tax revenues relating toforma of tax should reflect an
equal change (in opposite direction) in other fowhsax in order for the total
tax burden to remain unchanged. Due to this, wistimated models disregard
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one or more tax forms, the explanations of tharedtd coefficients should be
interpreted as a shift from the omitted tax formvdods the tax form estimated in
the model. For example, changes in taxes on in@wdeprofits compensate the
same changes in taxes on consumption and progertyn the opposite direc-
tion (the first increase while the second decregmsejder for the total tax burden
to remain unchanged. This implies that the changé&sxes are revenue neutral.
As previously explained, the PMG estimator is dhoé representing a com-
promise between the MG estimate and the DFE methbd. PMG estimator
leads to efficient and consistent estimates wherafsumption of homogeneity
of long-term parameters is valid. However, thedeneses are not consistent if
the model is heterogeneous. To test the different®e estimations of long-term
parameters by PMG and MG estimators, the Hausnsnsteised. When com-
paring PMG and MG estimations in each regressiaaian, the Hausman test
strongly suggests that we cannot discard the agtmgf homogeneity of long-
term coefficients (p-values are very high for ksifications), and therefore, we
can conclude that the PMG estimator gives betgrlt®than the MG estimator.
In order to determine the most appropriate econaenepproach to this re-
search, the article presents the results of the PG and DFE methods.

3. Data and Results

3.1. The Data

The main source of the data needed for the ecamnicramalysis in this paper
is the International Monetary Fund database i Gbvernment Finance Statis-
tics (GFS) yearbooks from which we use all the dekating to the tax structure
variable (data on total tax revenues and the reagfrom individual forms of tax).
When constructing the data sets for the tax vaghbt is important to take into
account the changes in methodology, resulting ftoenintroduction of a new
manual in 2001 (Government Finance Statistics Ma@0a@1 — GFSM2001).
The methodology that was in effect prior to 200kduzhon the 1986 manual
(GFSM1986). The new manual (GFSM2001) records dom@mic transactions
on accrual basis i.e. they are recorded at the tlien are created, while the old
manual (GFSM1986) recorded on cash basis i.e. wasis received or paid.

In addition to changes in the way of recording tlaga, the difference be-
tween the old and new methodology reflects the tflaat, the old GFSM1986
methodology did not record the data at general gowent level. As according
to GFSM2001, the general government sector conefs&ub-sectors: central
government, state, provincial or regional governimand local government.
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Where there was no data at general government legetonstruct the data
(tax revenues) by adding up the data for thosessgbsrs. Moreover, due to the
differences in the presentation of data betweenotleand new methodology
(accrual basis and cash basis), whenever the bieilata were reported on an
accrual basis they were taken into account as suwh,n other cases, the col-
lected data are reported on a cash basis. We soppldéhe set of data obtained
from the GFS by other data sources (data of thlysed countries’ Ministries of
Finance). The macroeconomic variables includedhénanalysis come from the
statistical database of the World Bank (World Depetent Indicators — WDI)
and the UN database (UNdata). In addition, we edssidered Penn World Table
(2017) data, particularly in order to representhithman capital variable, however,
due to lack of data (data on several countriesrassing which would substan-
tially decrease number of observations) we choas¢har source. However, we
use data from the Penn World Table to derive @ m@itinumber of persons em-
ployed in total population as a proxy for the rateemployment in order to deal
with the endogeneity issue.

The tax variables used in the regressions inghper and defined according
to the GFSM2001 tax classification are as follows:

- Total tax revenues: taxes (11) and social conivbgt(12). Total tax reve-
nues are included in the regression as a perceafdgbP

 Personal income tax revenues: payable by indived(iall 11)

 Corporate income tax revenues: payable by cormositand other enter-
prises (1 112)

 Social security contributions (121): employee cibottions (1 211), em-
ployer contributions (1 212), self-employed or remployed contributions
(1 213) and un-allocable contributions (1 214)

« Consumption taxes: taxes on goods and service$ @ht¥taxes on interna-
tional trade and transactions (115)

» Taxes on property (113)

Other variables used in the regressions are:

 Population growth: exponential rate of growth ofdlyg@ar population from
yeart — 1 tot, expressed as a percentage (WDI, various issues).

« Investment: Investments in fixed assets (% of GIbElude investments in
property, plant, machinery, equipment purchasestroation of roads, railways,
and the like, including schools, offices, hospitgdavate residential dwellings
and commercial and industrial buildings (WDI, vaisassues).

» GDP per capita: USD 2005 constant prices PPP; gltossestic product
converted to international dollars using purchagioger parity rates (PPP). An
international dollar has the same purchasing pawver GDP as the USD has in
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the United States. GDP at purchaser's prices isuheof gross value added by
all resident producers in the economy plus any yebthxes and minus any sub-
sidies not included in the value of the produdtss lcalculated without making

deductions for depreciation of fabricated asset®wdepletion and degradation
of natural resources (WDI, various issues).

« Human capital: the gross enrolment rate in terteycation (%); the num-
ber of students enrolled in higher education, rdigas of age and gender, ex-
pressed as a percentage of total students whodiegdo official figures corre-
spond to the level of education (UNESCO, InstifoteStatistics).

Before proceeding to the estimation of empiricaldel, the usual procedure
is to check the stationarity of the variables usetthie model. For these purposes,
we use a number of panel unit root tests (Harrts Bravalis, 1999; Breitung,
2000; Hadri, 2000; Choi, 2001; Levin, Lin and CBQQ2; Im, Pesaran and Shin,
2003; Breitung and Das, 2005). Table 1 presentsdbelts for all variables in
levels. We tested all variables in levels and vaitags. Surprisingly, lagging of
variables does not lead to changes in the restigareel unit-root tests in levels
presented in the Table 1.

Table 1
The Results of the Panel Unit-root Tests (levels)

Variables Levin- Harris- Breitung | Im-Peseran- Fisher Hadri
-Liu-Chu -Tzavalis -Shin LM

GDP p.c. —2.01** | 0.96 3.56 6.29 —2.46 39.25%**
(0.02% (3.09¥ (0.99¥ (1.00¥ (0.99% (0.00§

Investment —4.89%+ | 0.71%* —2.73%x —1.54%% 0.22 20.03***
(0.00) (0.00) (0.00) (0.06) (0.41) (0.00)

Human capital —-3.39** | 0.85 5.08 1.37 -1.04 45.66***
(0.00) (0.37) (1.00) (0.91) (0.85) (0.00)

Population growth —2.05** | 0.27%+* —2.17* —4,35%** 15.36 8.65%**
(0.02) (0.00) (0.02) (0.00) (0.00) (0.00)

Overal tax burden -0.32 0.72%** —2.54%** —2.34%*x 5,31%%* 9.43%x*
(-8.21) (0.00) (0.00) (0.00) (0.00) (0.00)

Personal income tax —18.0%%* | 0.15%+* —2.69%* —6. 14+ 18.70%+* 3.34%x*
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Corporate income tax | —13.38%** | 0.3953*** | —3.84*** —3.98%* 6.71%** 9.07***
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Social Security —27.08%* | 0.10%** —3.39%** —4,78%** 8.51%** 5.66%**
Contributions (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Property Taxes —8.69%** | 0.56%+* —3.98%** —6.48%** 18.22%+* 7.06%**
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Consumption Taxes —73.27%% | 0.53%* —4.20%** —3.98%* 7.36%** 4.42%%*
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Note:*, **, ***: significant at 10%, 5%, 1% levels.
a) adjusted (p value); b) (rha}value; c) lambda (p-value); d) Z-t-tilde-bar (phwe); e) modified inv. chi-
squared (p — value); f) z (p-value).

Source:Authors’ calculations.
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By the results of the table, we can conclude thatmost of the variables
are stationary, however for GDP p.c. and humantalapariable only Levin-
-Liu-Chu test implies stationarity; all other tedts these variables imply
non-stationarity in level and lags. In addition,ddaLM test rejects the null
hypothesis of stationarity, which alternatively, pines that some panels are
non-stationary. However, when we differenced theatdes, all results indicate
stationarity.

Considering the fact that the results of unit rtestts in most of the cases,
indicate that variables are stationary and reltighort time-series dimension
does not allow us to loose additional informatioonf the dataset (observation)
by lagging or differencing we proceed with therastion of the empirical model.

3.2. The Results

This segment of the paper presents the resultseofconometric analysis of
the interdependence of tax structures and econgnuwth in selected CEE
countries and the Republic of Croatia. We predamtrésults in five tables. The
first part of each table shows the convergence gatghort-run into long-run
coefficients and the coefficients of the effectimdependent variables on GDP
per capita in the long-run period. The second pieach table shows the short-
-term dynamics of the impact of the independentatdes on GDP per capita.
The last part of the table shows the results obthiny the Hausman test com-
paring the effective estimators (PMG and DFE) ilith consistent (MG) estima-
tor. The results show that the PMG estimator isptederred estimator. More-
over, a similarity between PMG and DFE estimatedffaments is observable
in all tables.

As can be seen in Table 2, investments in fixagtasand human capiteve
a significant positive impact in the long-run pekiaovhereas the value of the
coefficient of the effect on population growth isgative, which is as expected
given that the dependent variable is GDP per capitaeover, as expected, the
overall tax burden has a negative long-term immacteconomic growth. The
coefficient of personal and corporate income tawrete long-run is significant
and carries a negative sign, which implies thahése taxes are increased, eco-
nomic growth will be reduced proportionally, depiergdon the share of these
taxes in overall tax revenues. In the short-runsg@al and corporate income
taxes have a positive effect, while the overalltiaxden is not significant. Table 3
shows the results of model specifications in whigh separately estimate the
effects of personal income taxes and the effectsogborate income taxes on
economic growth in order to see which of the twoftams has a greater nega-
tive impact on growth.
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Table 2

The Joint Impact of Personal Income and Corporateticome Taxes on Economic
Growth in Selected CEE Countries

Dependent variable: Pooled mean group | Mean group estimator | Dynamic fixed effects
AGDP p.c. estimator (PMG) (MG) (DFE)
Convergence rate —0.102*%** —0.423*** —0.185***
(=3.15) (-3.24) (-8.76)
Long-run coefficients
Baseline model
Investment 0.710*** —7.581 0.489*+*
(6.55) (-1.43) (5.62)
Human capital 0.843*+* -1.169 0.635***
(15.67) (-0.31) (10.18)
Population growth —0.093** -3.683 -0.019
(-2.16) (-1.01) (-0.44)
Control variable
Overall tax burden -0.114 2.999 -0.075
(total revenues/GDP) (=1.94)* (0.56) (-1.60)
Tax structures variables
Personal and Corporate —0.786*** -2.085 —-0.040
Income Tax (-6.95) (-1.04) (-0.62)
Short-run coefficients
Baseline model
Investment 0.116*** -0.033 0.073***
(3.60) (-0.51) (3.63)
Human capital —0.000 -0.028 —-0.045
(-0.01) (-0.43) (-2.52)*
Population growth 0.064*** 0.022 0.002
(3.04) (0.66) (0.42)
Control variable
Overall tax burden 0.038 0.058 0.026
(total revenues/GDP) (1.44) (1.06) (2.05)***
Tax structures variables
Personal and Corporate 0.071* 0.045 0.009
Income Tax (2.30) (1.06) (1.55)
Characteristics of the econometric model
Observations 397
Log-likelihood 807.2802
Hausman test 0.00 0.00
(0.9607) (0.9992)

Note:*, ** ***: significant at 10%, 5%, 1% levels (zalues are under parenthesis).
Source:Authors’ calculations.

Table 3 shows that the coefficients of the basiadroeconomic) variables
in the long-term are significant and have the etgesigns as in the previous
specification (Table 2). The overall tax burderthe long-run has a significant
negative impact on economic growth. As the corgoiiatome tax coefficient is
not significant in the long-run, and the coeffidieh personal income tax is ne-
gative and significant, it can be concluded that tdxation on personal income
acts restrictively on economic growth in observeeECcountries. In the short-
-run, the coefficients of the macroeconomic vagabhave the same positive
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sign as in the previous specification of the madelble 2), but here, unlike in
the Table 2 where the coefficient had negligiblgat®e but significant value,
the human capital coefficient is not significantoidover, we find that the co-
efficients on overall tax burden, personal incomme and corporate income tax

are not significant in the short-run.

Table 3

The Impacts of Personal Income Tax and Corporate loome Tax on Economic
Growth in Selected CEE Countries

Dependent variable:

Pooled mean group

Mean group estimator

Dynamic fixed

AGDP p.c. estimator (PMG) (MG) effects (DFE)
Convergence rate —0.121%* —-0.383* —0.184***
(-3.35) (-3.31) (—8.56)
Long-run coefficients
Baseline model
Investment 0.959** 0.608 0.496
(12.10) (1.86) (5.64)
Human capital 0.694*** 0.157 0.632**
(15.80) (0.82) (9.98)
Population growth —0.159*** 0.094 -0.024
(-4.01) (0.95) (—0.56)
Control variable
Overall tax burden —0.156** -0.814 -0.043
(total revenues/GDP) (-2.91) (-3.44) (-0.67)
Tax structures variables
Personal Income Tax —0.462** 0.080 0.041
(-7.82) (0.82) (0.93)
Corporate Income Tax —-0.050 -0.117 —0.056
(=2.16) (-1.27) (-1.49)
Short-run coefficients
Baseline model
Investment 0.098*** -0.017 0.069***
(3.40) (—0.28) (3.46)
Human capital 0.028 -0.124 -0.044
(0.69) (=2.29) (=2.45)
Population growth 0.070*** -0.014 0.003
(3.04) (-0.36) (0.47)
Control variable
Overall tax burden 0.057 0.191 0.026
(total revenues/GDP) (1.61) (2.35) (2.11)
Tax structures variables
Personal Income Tax 0.012 0.016 -0.004
(0.40) (0.34) (-0.62)
Corporate Income Tax 0.023 0.041 0.009
(2.14) (2.37) (1.58)
Characteristics of the econometric model
Observations 397
Log-likelihood 853.528
Hausman test 5.42 0.00
(0.4912) (1.0000)

Note:*, ** ***: significant at 10%, 5%, 1% levels (zalues are under parenthesis).
Source:Authors’ calculations.
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Table 4 shows the impact of personal income tare@nomic growth when
social security contributions are included in thalgsis.

Table 4

The Impacts of Personal Income Tax and Social Sedty Contributions
on Economic Growth in Selected CEE Countries

Dependent variable: Pooled mean group | Mean group estimator Dynamic fixed
AGDP p.c. estimator (PMG) (MG) effects (DFE)
Convergence rate —0.097*** —0.348*** —0.190***
(=2.96) (-3.99) (-8.93)
Long-run coefficients
Baseline model
Investment 0.358** 0.572%* 0.499***
(3.63) (2.00) (5.80)
Human capital 1.044 -0.142 0.631***
(11.88)*** (-0.44) (10.13)
Population growth -0.010 0.059 -0.022
(-0.28) (0.37) (-0.51)
Control variable
Overall tax burden 0.352** -1.261 —0.048
(total revenues/GDP) (2.86) (0.204) (-0.76)
Tax structures variables
Personal Income Tax 0.052 -0.371 0.020
(2.74)**= (-1.44) (0.47)
Social Security Contributions —0.156*** —0.904* -0.014
(=2.76) (-1.72) (=0.29)
Short-run coefficients
Baseline model
Investment 0.144*** -0.014 0.067***
(3.97) (-0.21) (3.32)
Human capital 0.013 —0.090 —0.045%*
(0.19) (-1.75) (=2.51)
Population growth 0.083*** —0.050 0.003
(2.85) (-1.15) (0.48)
Control variable
Overall tax burden -0.026 0.197*** 0.028
(total revenues/GDP) (-0.60) (2.00) (2.16)
Tax structures variables
Personal Income Tax —-0.001 0.003 0.004
(=0.02) (0.06) (0.74)
Social Security Contributions —0.069*** 0.000 —-0.003
(-3.02) (0.01) (-0.53)
Characteristics of the econometric model
Observations 396
Log-likelihood 845.5355
Hausman test 4.13 0.00
(0.6597) (1.0000)

Note:*, ** ***: significant at 10%, 5%, 1% levels (zalues are under parenthesis).
Source:Authors’ calculations.

As can be observed in Table 4, the impact of lia@esof social security con-
tributions in total tax revenues on economic grow#s an expected high and
negative impact, in both the short and long-run.



440

However, with the introduction of the social segucontributions variable,
personal income tax becomes insignificant, whike ¢kerall tax burden has an
uncommon positive coefficient in the long-run. Teablanalyses the joint impact

of consumption taxes and property taxes on econgroigth.

Table 5

The Joint Impact of Consumption and Property Taxeon Economic Growth
in Selected CEE Countries

Dependent variable:

Pooled mean group

Mean group estimator

Dynamic fixed

AGDP p.c. estimator (PMG) (MG) effects (DFE)
Convergence rate -0.105 —0.254%+* —0.190***
(=2.52) (-3.92) (-9.06)
Long-run coefficients
Baseline model
Investment 0.183** 0.035 0.491**
(3.14) (0.11) (5.76)
Human capital 0.749** 0.440 0.629**
(13.84) (3.20) (10.37)
Population growth -0.027 0.263 -0.018
(-1.54) (0.85) (-0.44)
Control variable
Overall tax burden 0.141 0.048 —0.042
(total revenues/GDP) (1.89) (0.13) (=0.67)
Tax structures variables
Property and Consumptior -0.157 0.454 -0.001
Taxes (-1.97) (1.60) (-0.06)
Short-run coefficients
Baseline model
Investment 0.150%** 0.069 0.070%***
(5.14) (1.74) (3.54)
Human capital 0.043 -0.073 —-0.045
(0.60) (-1.52) (=2.47)
Population growth 0.057 0.010 0.002
(2.09) (0.19) (0.38)
Control variable
Overall tax burden -0.013 -0.012 0.026
(total revenues/GDP) (-0.31) (-0.21) (2.06)
Tax structures variables
Property and Consumptiory -0.017 -0.077 0.000
Taxes (-0.55) (-1.78) (0.06)
Characteristics of the econometric model
Observations 397
Log-likelihood 789.9516
Hausman test 3.31 0.00
(0.6525) (1.0000)

Note:*, ** ***: significant at 10%, 5%, 1% levels (zalues are under parenthesis).
Source:Authors’ calculations.

In contrast to the results obtained in Arnold @0Qvhere property tax and
consumption tax had a positive and significant iotgen economic growth, in
our analysis on selected CEE countries, their itnjsanot significant. In Table 6




441

we present the results of model specificationshicivwe can observe effects of
property taxes and the effects of consumption taresconomic growth.

Table 6

The Impacts of Consumption and Property Taxes on Emomic Growth in Selected
CEE Countries

Dependent variable: Pooled mean group Mean group estimator | Dynamic fixed effects
AGDP p.c. estimator (PMG) (MG) (DFE)
Convergence rate —0.107*** —0.405* —0.192***
(—=2.74) (-3.98) (-9.06)
Long-run coefficients
Baseline model
Investment 0.135%** 0.386 0.490**
(2.26) (1.67) (5.80)
Human capital 0.816*** 0.258 0.624**
(13.87) (1.14) (10.36)
Population growth —0.031 -0.0141 -0.021
(-1.30) (-0.10) (—0.50)
Control variable
Overall tax burden 0.184 0.551 -0.039
(total revenues/GDP) (2.36) (0.89) (-0.62)
Tax structures variables
Property Taxes —0.007* 0.032 —-0.002
(-1.66) (0.49) (-0.16)
Consumption Taxes -0.118 1.323 0.039
(-=1.55) (1.29) (0.68)
Short-run coefficients
Baseline model
Investment 0.154%* 0.009 0.069*+*
(4.44) (0.23) (3.44)
Human capital 0.011 -0.075 —0.045
(0.25) (-1.75) (=2.49)
Population growth 0.075*** —-0.036 0.002
(2.75) (-0.48) (0.41)
Control variable
Overall tax burden 0.010 0.064 0.025
(total revenues/GDP) (0.20) (0.96) (1.99)
Tax structures variables
Property Taxes —0.006 0.003 0.000
(=0.49) (0.22) (0.17)
Consumption Taxes -0.003 -0.174 —0.003
(—0.06) (—2.05) (-0.34)
Characteristics of the econometric model
Observations 397
Log-likelihood 833.4518
Hausman test 1.48 0.00
(0.9611) (1.0000)

Note:*, ** ***: significant at 10%, 5%, 1% levels (zalues are under parenthesis).
Source:Authors’ calculations.

As can be seen from Table 6, if we look at theat for these two group of
taxes separately, we find that previous conclusiengin the same i.e. both tax
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forms have a negative coefficient. However, we fimat only property taxes are
significant at a relatively unreliable level of sificance (10%) and have a very
low coefficient. We can observe a relatively lowuwsof convergence rate co-
efficients in all econometric results presentethim previous tables, which indi-
cates that a significant period (about 10 yearsgdmired to equalize the long-
-term relations between observed variables. Thisotssurprising as there are
significant differences in the tax structures asrthe selected countries, as well
as differences in other macroeconomic featurestlaunsl it is not realistic to ex-

pect rapid convergence.

One of the usual problems related with researckffatts of tax structure is
the issue of endogeneity, which comes from thetfattax revenues increase in
expansions and decrease in times of recession. theegh the favourable fea-
ture of PMG is accounting of short-term dynamicjoli deals precisely with
the effects of the business cycle, there areissilles about the extent of control
of such volatility. In order to provide more robusss of the results we include
ratio of number of persons employed in total popotaas a proxy for the rate of
employment. Due to lack of data, which would enasd&mation of the output
gap or unemployment rate, the increase or decrafasmployment rate should
address the effects of the business cycle. Of eptiigs variable addresses more
direct taxes, particularly personal income tax andial security contributions.
However, both consumption taxes and property tafesless susceptible to
business cycle fluctuations and, therefore, we WaKpect that endogeneity
issue is less relevant for these tax forms. Theessjpns with the employment
rate for all specifications confirm the resultseallly presented in the paper. We
can explain such results either by possibility tii@re is no endogeneity issue,
or the PMG estimation pick-ups business cycle iiatAnother option is that
it is possible that emerging (transition) econorogginot follow classic business
factor cycle particularly within the employment gatSince the dataset stems
from 1990s when the employment rate in the moghefcountries is at its his-
torical low value, it is possible that this varialloes note denote business cycle
indicator. In addition to that, productivity of labr in these countries most likely
is the dominant source of economic growth.

According to the results presented in the Tablpe2sonal and corporate in-
come taxes have a surprisingly positive impacthi@ short-run. However, we
can explain such a positive impact in the followigys. First, the positive im-
pact of personal income tax on economic growthlmathe consequence of the
income effect. The increase in personal incomereéaixices the amount of dis-
posable income which may result in an individudksire to work more to make
up for lost amount of net income due to tax incesasn the long-run, it is very
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likely that the substitution effect will prevail dse individuals will eventually

get used to lower disposable incomes, and willaeplwork with leisure. This

will have a negative impact on economic growth. &ter, it is possible that
the increase in personal income tax in the longwilhbe covered by the em-
ployers, which will, due to costs, reduce their dachfor labour leading to a rise
in unemployment. This, together with the unchangewunts of capital, may
lead to lower growth.

The short-run positive impact of the increasehmghare of corporate taxes in
revenues on economic growth may be the resulttehgified economic activity
and not necessarily the result of an increaseximaes. A similar logic could be
applied to personal income taxes paid by sole-tsaded self-employed individ-
uals. Moreover, as companies pay corporate inc@xestin the current year
based on previous year's business activity, irsti@t-run, an increase in corpo-
rate income tax rates should not have an impatdorevenues.

In the long-run, an increase in corporate incoaxerates reduces total factor
productivity through the reallocation of resourt¢edess productive sectors; it
reduces the incentives for investment in innovagotivities and foreign direct
investments, and hinders the technology transfer karowledge spillovers to
domestic companies, resulting in a negative impaaconomic growth.

When we estimate the effects of personal incomestand the effects of
corporate income taxes on economic growth as seepta forms (Table 3), we
obtain significant and negative impact of the peasancome tax. This negative
effect is the result of the negative impact (subttin effect) of personal income
tax for sole-traders and the self-employed. In taluli this negative impact is
a result of the taxation of employment income (galeéNamely, the most of the
countries analysed collect personal income taxes, ralle, mainly by taxing the
labour and in less extent capital. However, onaukhaot ignore the negative
substitution effect of individual forms of capitakation in some of the observed
countries.

When personal income taxes and social securityribotions are included in
the analysis (Table 4), the overall tax burdendassitive impact on economic
growth in the long-run. Although such impact isHligunusual, it may be the
result of the multicollinearity due to the observeegative effect of personal
income tax and social security contributions, whigithin the framework of
overall tax burden have a significant negative cffgf economic growth. We
can explain the positive coefficient of the ovetatk burden by the fact that
social security contributions, in comparison tosoeal income tax, have less
impact on labour supply, because the potentialasdinefits workers receive
correlates with the amounts of contributions pdidis means that by paying
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social security contributions the workers receinereturn some benefits from
the government, which ultimately may not have aatigg impact on economic
growth and can even result in a positive impactreéduer, free lancers also pay
social security contributions (on individual seevicontracts) as a rule, at higher
rates than in the case of full employment, which &aositive fiscal impact for
the government as it increases revenues from botions.

As can be seen from Table 4, when personal indamend social security
contributions are included in the analysis, we fimel first one to be insignificant
while the coefficient of the latter is significaahd carries a negative sign in both
the long and short-run. We can partly explain tegative impact of social secu-
rity contributions in the analysed countries by ¢xestence of a significant share
of the unofficial economy, i.e. informal sector. dountries where there is no
adequate system of combating the grey economyeuagion and non-payment
of other public contributions, there is a large emof individuals who work
illegally and employers who tend to, legally, byipg minimum wages, reduce
the tax base for calculating personal income taksatial security contributions.
In these circumstances, the tax burden and samtairsy contributions is borne
only by the formal sector, which is unfair as thegeo work in the informal
sector cannot be taxed (their incomes are unredpadel they may even receive
social benefits paid by the government to socialinerable groups of the popu-
lation. Due to this, policy makers can rely only the social security contribu-
tions collected from the formal sector to fund elifint programs related to health
insurance, pension insurance and unemployment iten€his results in rela-
tively high rates of social security contributioi$sich high contribution rates do
not stimulate new employment, which has a negaffext on economic growth.

The labour market in CEE countries is relativelffexible with high costs of
hiring and firing workers, which fosters growthtive informal sector. Therefore,
in order to finance the growing public expendituisscial security contributions
need to be increased, which raises the cost oifadmod reduces investment or
leads to the substitution of labour with capitahisT decreases the number of
those employed in the formal sector thus reducenggmues from personal in-
come tax and social security contributions whiléh&t same time increases the
required amount of public expenditure on unemplaymeenefits. Moreover,
social security contributions distort savings diecis of both business entities
and individuals and have a negative impact on imvest, due to higher cost of
capital, and on the demand for labour. Apart fréma informal sector, another
problem, which further burdens the economy andeases public expenditure,
is the aging population. In this situation, theippimakers have to either reduce
the benefits from social, health and pension prograr increase the rate of
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social security contributions. Increasing laboustsaistort the competitiveness
of the economy and reduce the amount of domesticfareign investment in
manufacturing and service activities.

The results of the econometric analysis of theaichpf consumption taxes
and property taxes on economic growth show thaetiierms of taxes are insig-
nificant i.e. property taxes are significant, bataarelatively unreliable level
(10%) and the estimated coefficient are very small.

The results presented in the preceding tables shaivall forms of taxes have
a negative impact on economic growth. Personalnmectaxes have the largest
negative impact followed by social security conitibns and corporate income
taxes, while property taxes have the least negatipact. Unlike these taxes, we
do not find coefficients on consumption taxes tetagistically significant.

The empirical results of the interdependence eftéx structure and economic
growth presented in this paper are somewhat expesitace the countries
included in our sample have different economic qgenfince in comparison
to developed OECD countries.

Conclusion

The research conducted in this study is one ofithesystematic analysis of
the interdependence of tax structure and econoroigtl in Central and Eastern
European countries (EU-13 and selected former U&&Ritries) and, as such,
contributes to the existing scientific and professi literature. The empirical
results confirm that the existing tax structuretloé countries included in the
analysis needs modifications i.e. that the taxapoficy should be altered in
order to encourage economic growth. Furthermorm réisults presented in this
paper indicate that the tax structure of the olesountries has a significantly
different impact on economic growth than the tawdture of the developed
OECD industrial countries, which had been analyegutevious studies. There-
fore, we can conclude that the tax structures egattwo groups differ in regards
to the importance of the individual tax forms ftetbudget i.e. their share in
government revenues. Moreover, we can concludediffatent forms of taxes
show similarities regarding their impact on ecomoigniowth (direct taxes have
a negative impact on economic growth). Howevenelae also significant dif-
ferences (in the context of other tax forms). Base@ur results, we can assume
that the impact of the relevant macroeconomic e is more important for
the observed countries than for developed OECDsimidl countries.

The conclusions and the results provide a basiguither research of the
interdependence of tax structure and economic ¢ro@nhe of the possibilities
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is to group countries according to macroecononucators to see whether the
tax structures in such formed groups have a differmpact on economic

growth. Another approach could be to take eithergiowth rate of GDP or the
gross national income (GNI) as a dependent variatde for example, the num-
ber of the employed/unemployed, government defioigign debt and various

categories of public expenditure as independeribiss.
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