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Abstract:

This paper analyses firm-specific and country-specific factors that have an impact
on the effective corporate income tax rates (ETR) for CEE listed companies based
on data obtained from the BvD Amadeus database. Business factors analysed in this
research are the company size, leverage, capital and inventory intensity, and return
on assets. Concerning the country-specific factors, chosen were the statutory
corporate income tax rate and cultural factors represented by personal and economic
freedoms covered by the Human Freedom Index (HFI), making this study different
from others. The tested hypotheses predict significance of all the stated variables.
Nine models were analysed based on three ETR denominators (EBT; turnover; cash
flow) and three groups of countries (whole sample; sample excluding Russia; sample
consisted of Bulgaria, Croatia, Poland, and Romania). Based on the panel data
regression analysis and particularly the Feasible Generalised Least Squares estimator,
a significant impact on the ETR was found for all variables in all the models.
The main variable of interest, the HFI, came always with a negative coefficient
demonstrating that, for CEE countries, a higher level of freedom is associated with
a lower ETR. Findings for the remaining variables are in line with the existing
literature.
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1 Introduction

The effective tax rate (hereinafter “ETR”) has always been a point of interest
for economists due to its valuable characteristics. Although the statutory tax rate
(hereinafter “STR”) remains same for all the taxpayers (or for a specific group
of taxpayers in the case of progressive taxation), the individual tax rates vary greatly
because of the tax reductions and exemptions, but possibly also due to tax evasion
and tax avoidance.

Major attention is devoted to the effective corporate income tax rate as far as it has
a great impact on the profitability of companies and their decisions within various
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spheres of activity. Much research has been aimed at detecting the factors that affect
the ETR: Kubatova and Rihové (2009); Tsakumis et al. (2007); Némec and Dulak
(2017), etc. This type of analysis may be applied at both the microeconomic
and macroeconomic level, for instance to predict possible changes in the ETR
of a particular firm or for the whole country.

A company’s ETR is affected by numerous factors, which may be divided into those
that are firm-specific and country-specific'. Firm-specific factors, such
as the company’s size, growth, and profitability, demonstrate a high level
of dependence on the company’s decisions; however, these are still not under its full
control. Vice versa, country-specific factors are determined by the macroeconomic
and political situation in the state (or in the world).

While economic factors have already been analysed thoroughly (see Literature
Review for details), there still exists a gap in studies researching how cultural
aspects affect ETRs. Livingston (2020) applies anthropological, sociological,
and other social sciences’ methodology to demonstrate how different tax systems
(especially Western and non-Western) pursue different values. The fact that culture
has an influence on tax morale has been proved by numerous pieces of research
(e.g. Torgler, 2007; DeBacker et al., 2012, etc.).

This paper aims to analyse the firm-specific and country-specific variables
impacting the ETR with an emphasis on the cultural aspects, represented by specific
levels of freedom within the given society. Central and Eastern European (CEE)
countries were chosen for this purpose, namely, Albania, Bulgaria, Croatia,
the Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Romania, Russia,
Slovenia, and Slovakia. Considering their national and cultural diversity, it is worth
examining whether their communist past has left a mark on their tax morale and,
consequently, if there are mutual cultural characteristics affecting the ETR.
Evidence in favour of this statement may be found, for example, in Torgler (2007)
where the differences between the level of tax morale in West and East Germany
were described.

This paper is organised as follows. Section 1 introduces the context of the research,
its goal and structure. Section 2 offers an up-to-date literature review to explain
the role of the analysis within the existing state of knowledge. Section 3 describes
how the data was collected and what prerequisites the model is based
on. Section 4 is devoted to the outputs obtained as a result of testing the model;
the outcomes are also discussed and compared with existing literature. Section
5 contains conclusions and suggestions for future research.

1 In some studies, these are referred to as the business and institutional factors, respectively (e.g.
Fernandez-Rodriguez et al., 2020).
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2 Literature review

Research in the field of ETR may be divided into microeconomic
and macroeconomic streams.

Microeconomic — or firm-specific — studies, starting with the classic model
of Allingham and Sandmo (1972), deal with the taxpayer’s decisions according
to different conditions. It soon became clear that the standard description
of a rational taxpayer weighing up the risks and benefits of tax evasion does not suit
the reality overly well. Psychological concepts, such as individual preferences
and morals, arise here. These may also be applied in the case of corporate taxes
because actions are ultimately taken by individuals with their own particular belief
systems.

Since then, tax morale — “nonpecuniary motivations for tax compliance” (Luttmer
and Singhal, 2014) — has become a popular subject of research. It is often linked
to the country (or culture) an individual belongs to. For example, the World Values
Survey authors (Inglehart et al., 2014) have asked their respondents to answer
whether cheating on taxes was justifiable. In the latest completed 6th wave (2010-
2014; 60 countries) the total of 59.8% of respondents worldwide have opined that
it was never justifiable. Data across the regions vary greatly: the highest intolerance
to cheating on taxes (86.0%) was registered in Turkey while the lowest in Haiti
(20.3%). Nevertheless, the honesty of the provided answers remains questionable.
An individual’s motivation to ‘look better’ by giving the ‘expected’ answers cannot
be overlooked.

Detailed studies on tax morale are available for many countries. For instance, Frey
and Torgler (2007) explained the low level of tax morale in the former Soviet
countries as conditional cooperation (“l will pay taxes only if I am sure that
the others will pay them as well.”) and low confidence in the government. Complex
research by Torgler (2007) is available for Germany, where tax morale in former
East and West Germany has been analysed. There is also evidence in favour
of the hypothesis that an individual’s culture is more important to the question of tax
morale than his or her current residence (DeBacker et al., 2012; Kountouris
and Remoundou, 2013).

Tax morale as a characteristic of a large group of people sharing the same values
leads neatly to the macroeconomic (or country-specific) level. Within this stream
of analysis, the ETR is usually calculated as the amount of taxes to GDP ratio.
Nevertheless, the link between the ETR and tax morale asks for further research.
Classic studies (Kubatova and Rihova, 2009; Tsakumis et al., 2007; etc.) take into
account only macroeconomic variables such as the size of the economy, population
characteristics, the size of the corporate sector, inflation, incorporation measures,
statutory tax rate, etc. Tax noncompliance is also widely studied from the legal point
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of view, concentrating on the government’s role, tax amnesties, and possible
reforms within this field (e.g. Posner, 2000).

However, there is still little attention paid to the cultural diversity in the ETR studies.
There are papers proving that culture and economic freedom positively affect
economic growth in general. Understandably, economic freedom plays a more
important role here, but culture offers an intrinsic explanation of the total level
of freedom in any society. Cultural components such as trust, respect, individual
self-determination, and civil obedience establish interactions between individuals,
firms, and governments (Williamson and Mathers, 2011).

As already mentioned, the reason for including such a parameter in the analysis
is the well-known interdependence of tax morale (and therefore the ETR) and
cultural background. Better tax morale leads to more accurate and timely
compliance with duty obligations, which may quite possibly result in higher tax
payments and the higher ETR at both the micro- and macroeconomic levels. Many
researchers have proven this statement in different ways. Torgler and Schneider
(2004) found a strong correlation between culture and institutions, which has
an impact on tax morale even within a single culture. Cross-cultural differences
for individuals and companies are more obvious and have been recorded,
for instance, by Cummings et al. (2004), DeBacker et al. (2015), Gulev and Lierse
(2011), Kountouris and Remoundou (2013). These studies demonstrate that culture
is one of important determinants for the given society’s attitude to institutions
including government; this has a direct link to tax morale — a willingness to calculate
and pay taxes according to the laws enacted by the government.

Recently published research on taxation (Fernandez-Rodriguez et al., 2020)
considers, amongst other factors affecting the ETR, the country’s level
of development according to World Bank data, the Index of Economic Freedom
(IEF), and institutional quality as measured by Worldwide Governance Indicators
(WGI) such as the Rule of Law, Government Effectiveness, and Regulatory Quality.

As of 2020, the IEF has analysed the following areas: Rule of Law (property rights,
government integrity, judicial effectiveness); Government Size (government
spending, tax burden, fiscal health); Regulatory Efficiency (business freedom,
labour freedom, monetary freedom); and Open Markets (trade freedom, investment
freedom, financial freedom). (The Heritage Foundation, 2020).

The WGI have been developed by Kaufmann et al. (2011). Three other indicators
that were not included in the study by Fernandez-Rodriguez et al. (2020) are: Voice
and Accountability; Political Stability and Absence of Violence; Control
of Corruption.

With respect to economic freedoms, an organisation is not able to function without
taking into account its cultural environment. Culture is intrinsic not only to human
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norms and behaviours, but also to those of a business. A company’s culture is often
the product of the cultural norms (including personal norms) prevalent in the country
of its origin. The ETR obviously depends not only on the STR, but also
on the management’s fiscal decisions, including those on tax planning and possibly
also tax avoidance and tax evasion. The personal and economic freedoms that exist
within the given society can help better understand to what extent decisions
and actions taken regarding taxes are acceptable — both from the point of view
of a manager and of the government. For example, in the modern Russian business
sphere the term ‘tax planning’ is mostly used as a full synonym for ‘tax avoidance’
and it is often interpreted by the authorities as ‘tax evasion’ resulting in legal
procedures (Audit-it, 2017). On the one hand this is the result of the government’s
power, while on the other hand, society’s mutual attitude to taxes is that they
are an obligatory payment that is necessary to be reduced at (almost) any cost.
Therefore, to broaden the existing state of knowledge, the goal was to find
acomplex index that is able to cover not only the above-mentioned areas
of economic freedom and the quality of government, but also other important
cultural characteristics such as personal freedom. The correlation between economic
and personal freedom was proven to be at the level of 0.71 for 2018 (Vasquez
and McMahon, 2021). The search resulted in choosing the Human Freedom Index
(HFI) published by the Cato Institute, the Fraser Institute, and the Liberales Institut
at the Friedrich Naumann Foundation for Freedom. To date, this is the most
comprehensive overall freedom index covering 162 countries in its most recently
published version (2020). The index describes the different legal and cultural
characteristics relating to the most important fields of economic, civil, and personal
freedom. On a scale of 0 to 10, where 10 represents most freedom, the average HFI
for 2020 was 6.93. New Zealand, Switzerland, and Hong Kong enjoyed the highest
HFI whereas Venezuela, Sudan, and Syria took the lowest positions in the ranking.

As for 2020, the HFI consists of two equally weighted sub-indices — personal
and economic freedom — and 76 indicators covering the following areas: legal
protection and security (rule of law; security and safety); specific personal freedoms
(movement; religion; association, assembly, and civil society; expression
and information; identity and relationships); and economic freedoms (size
of government; legal system and property rights; sound money; freedom to trade
internationally; regulation of credit market, labour market, and business) (Vasquez
and Porcnik, 2017-2020).

The main limitation of the HFI is its structure and the relative importance
of the indicators used in view of the fact that freedom may be defined from different
perspectives. However, the opinion is that the wide range of characteristics covered
by the HFI enables it to serve as an alternative to the above-mentioned indices
and to enhance the model. It is important to mention that the HFI covers all areas
that are included in the IEF and adopts the WGI’s methodology when calculating
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the Rule of Law indicator together with covering Government Effectiveness
and Regulatory Quality aspects as well. This may account for the high level
of correlation between these indices (own rough estimation of the correlation
coefficient for years 2016-2020 is 0.746 for HFI and IEF and 0.982 for HFI
and WGI).

The HFI may also be viewed as an approximation of Hofstede’s dimensions
of culture (Hofstede, 2015). Potentially a narrower equivalent may be the result
of the World Values Survey (Inglehart et al., 2014). Unfortunately, the specific data
is not available for some CEE countries: for instance, the last wave in which
the Czech Republic took part was the third (1995-1998), which is not compatible
with up-to-date information.

The choice of the CEE region may be explained by the rich cultural and national
diversity within this territory, which also shares a mutual command economy
experience in the recent past. Most centrally planned European economies organised
their tax systems according to the Soviet Union’s pattern. Has the communist
ideology unified the people’s attitude towards taxes or has it remained unique
for each culture? Berenson (2018) demonstrated a significant difference in tax
arrears (unpaid taxes) in Poland, Russia, and Ukraine in the 1990s-2000s, which
smoothed in the 2010s due to, amongst other factors, the adoption of a new, more
Western-like, way of interacting with taxpayers. However, most studies on the ETR
in this region are traditionally focused on tax competition: CEE countries are known
to offer lower tax rates in comparison with other European states together with
awide range of investment incentives (e.g. Sedmihradsky and Klazar, 2002;
Podviezko et al., 2019).

There are a few papers analysing aspects of ETR in CEE companies. Recent
research on the ETR in the Czech Republic (Némec and Dulak, 2017) found
that size of companies, capital and inventory intensity, return on assets, economic
activity classification, and legal form were the most significant factors. Purina
(2017) compared Czech and Russian ‘blue chips’ ETRs and demonstrated that,
for both countries, internal factors such as assets, equity, and debt ratio had a more
significant impact on the ETR than external factors, namely, Paying Taxes index
and average oil price (the last two variables were prominent only for Russia). Lazar
(2013), examining the ETR in Romania, offered three variants of the ETR
calculation taking into account labour-related and non-profit taxes.
In his subsequent study (Lazar, 2014), significant effects on the ETR were found
for capital intensity, leverage, and profitability.

This paper extends the research by taking into account all CEE countries
and including in the analysis cultural aspects represented by levels of economic
and personal freedoms and government quality as measured by the HFI.
This approach may broaden the results by revealing how interactions between
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different society institutions, which cannot be described in terms of classic
economic concepts, affect the ETR. Livingston (2020) highlighted the fact that
national cultural differences are important in tax matters even within the globalised
world. It would also be worth studying whether the differences between CEE
cultures are deep enough to have an influence on the ETRs of the listed companies.
According to Frey and Torgler (2007), former Soviet Union countries demonstrated
lower tax morale than post-communist CEE countries. This point of view has been
developed by Triidinger and Hildebrandt (2012), who found that community
orientations are more significant in post-communist societies, at the cost of rational
considerations.

3 Research Design and Hypotheses
3.1 Hypotheses

Based on existing literature described in the previous section and adopting
Fernandez-Rodriguez et al. (2020) methodology, the factors to taken into account
were divided into two groups: those that are firm-specific and those that are country-
specific. Micro backward-looking methodology was used according to Nicodéme
(2007) and Lazar (2013). The following firm-specific factors were assumed:

e A company’s size measured by its total assets is a traditional variable in this
kind of research, while its influence on the ETR may be ambivalent
(Fernandez-Rodriguez et al., 2020). Larger firms are usually the subject
of careful government and society scrutiny, which makes tax-reducing more
complicated (political cost theory). However, large companies may also
achieve some level of political influence and take advantage of free-riding
(political power theory). Offshore tax planning is also more approachable
for larger businesses. More details can be found in Becker (1983) and
Zimmerman (1983). Here, a sign is not predicted.

e A company’s leverage usually reduces the tax burden due to the fact that
interest expenses are tax deductible, so the coefficient is predicted to be less
than zero. Purina (2017) demonstrated this for the Czech Republic
and the Russian Federation. The same effect for Romania was described
by Lazar (2014). The debt tax shield leads to a so-called tax-induced bias: debt
financing is often preferred to equity instruments (Fatica et al., 2012).

e The structure of a company’s assets (i.e. its capital intensity and inventory
intensity), may affect the company’s ETR in both directions. However, most
evidence indicates that capital intensity is associated with a lower ETR because
of depreciation, whereas inventory intensity does not provide such a possibility
(Fernandez-Rodriguez et al., 2020; Sugeng and Badrus, 2020). Lazar (2014)
described a negative correlation in both cases.
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e A company’s profitability as measured by return on assets (ROA) is a control
variable that has to be related to tax burden. In most cases, the correlation
is positive as more profitable firms tend to have higher ETRs (Gupta
and Newberry, 1997); however, some studies record a negative correlation
for emerging economies, which is most probably in line with the political
power theory (Fernandez-Rodriguez et al., 2020).

Not only might firm-specific (internal) factors affect a company’s ETR.
The necessity for including country-specific factors has already been explained.
These are named in the following list:

e Economic and personal freedoms are represented by the HFI described above.
The coefficient sign is the subject of this study. On the one hand, a higher level
of economic freedom is associated with better tax collection and a greater
tax burden (Miller and Kim, 2016; Molina-Morales et al., 2011). On the other
hand, there are studies where this relation is the opposite for some aspects
of institutional quality such as Regulatory Quality and the Rule of Law
(Fernandez-Rodriguez et al., 2020; Fonseca-Diaz et al., 2014). Including
the additional areas covered by the HFI could broaden the existing state
of knowledge.

e Statutory tax rates (STR) are included in the analysis as a control variable.
In most cases, an increase in STR will be followed by an increase in the ETR,
excluding extreme situations where taxpayers consider the tax rate
to be unjustifiably high (as Laffer’s curve describes). Nevertheless, political
power theory needs to be taken into account as listed companies may have
reached a certain level of influence enabling them to decrease their taxes
in spite of growth in the STR.

Taking all assumptions into consideration, the following hypotheses were
formulated:

H1: Firm-specific factors are related to the ETR.

H1.1: A company’s size is related to the ETR (expected sign: “?°).

H1.2: A company’s leverage is related to the ETR (expected sign: ‘).

H1.3: A company’s capital intensity is related to the ETR (expected sign: *?°).
H1.4: A company’s inventory intensity is related to the ETR (expected sign: *?°).
H1.5: A company’s profitability is related to the ETR (expected sign: ‘+’).

H2: Country-specific factors are related to the ETR.

H2.1: Economic and personal freedoms are related to the ETR (expected sign: <?°).

H2.2: Statutory corporate income tax rate is related to the ETR (expected sign: ‘+”).
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3.2 Data description

The HFI is published with a two-year lag, which means HFI 2020 published in early
2021 contains data from 2018. The earliest available HFI using methodology
compliant with contemporary assessments is the HFI 2015. This is the reason why
the period chosen for the analysis was specified as 2013-2018.

The data for this period was obtained using the BvD Amadeus database. The search
strategy included all active listed companies with recent financial information from
CEE countries. A usual condition for this type of research is the exclusion
of financial sector companies, namely, NACE 64, 65, and 66 (Fernandez-Rodriguez
et al., 2020). Only companies with yearly sales of greater than 1,000 EUR were left
in the sample to avoid a distortion of the results by including small and potentially
non-active firms. The primary database search resulted in obtaining the data
for 1,585 companies. It should be mentioned that no data was available for Albania.
Subsequently, firms with missing or incorrect data were excluded. Companies
showing a loss were not excluded in order to analyse the loss carry-forward
mechanism. The final sample consisted of 1,067 companies (6,402 firm-years),
who’s residence may be found in Tab. 1.

Tab. 1 Data sample: residence

Country Starting number of firm-years Final number of firm-years
Bulgaria 744 504
Croatia 522 354
Czech Republic 48 36
Estonia 24 18
Hungary 54 48
Latvia 36 18
Lithuania 138 96
Poland 2,394 1,458
Romania 1,860 1,182
Russia 3,306 2,502
Slovakia 342 150
Slovenia 42 36
TOTAL 9,510 6,402

Source: Authorial Computation.
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3.3 The regression model

According to Kubatova and Rihova (2009); Tsakumis et al. (2007); Lazar (2014);
Némec and Dulak (2017); Fernandez-Rodriguez et al. (2020), the regression model
was defined as:

ETR;; = Bo + B1SIZE; + B,LEV;; 4+ BsCAPINT;, + BLINVINT;, +
ﬁSROAit + ﬁGHFImt + .87STRmt + ﬁSmDummycountry + (1)
B9iDummysector + ﬁlOtDummyyear + &,

where ETR is effective tax rate; i denotes firms; t represents years; m is for countries;
&ir denotes a random error; explanatory variables are as follows:

e SIZE means a company’s size as the natural logarithm of its total assets;

e LEVisa firm’s leverage measured as total debt divided by total invested capital;
o CAPINT stands for capital intensity calculated as total fixed assets to total assets
ratio;

INVINT means inventory intensity calculated as inventory to total assets ratio;
ROA is return on assets: earnings before taxes to total assets ratio;

HFI is the Human Freedom Index;

STR stands for statutory corporate income tax rate;

Dummycountry denotes which country a firm belongs to;

Dummysecior Shows which NACE sector a firm belongs to;

Dummyyear represents individual years.

To avoid possible distortions, three ETRs were included in the analysis according
to Lazar (2013), where EBT means earnings before taxes and EAT means earnings
after taxes:

EBT — EAT
ETR1 = ———, (2)
EBT
EBT — EAT
ETR2 = ———, 3)
Turnover
ETR3 = EBT — EAT 4
~ Cash flow “)

ETR2 demonstrates how the turnover is distributed among different stakeholders.
ETR3 shows the tax burden with respect to a company’s cash flow (Lazar, 2013).
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Descriptive statistics for the companies included in the full sample may be found
in Tab. 2.

Tab. 2 Descriptive statistics — the full sample

Variable and Mean Median Minimum Maximum Standard
measure unit deviation
ETR1, % 13.280 15.523 —-6185.600 6861.0 170.570
ETR2, % 2.549 0.609 —-284.410 9405.800 118.040
ETR3, % 201.58 0.0 -892,250.0 936,230 23,775.0
SIZE, th. EUR 764,250.0 33,810.0 155.310 240,350,000.0 7,740,700.0
LEV, % 86.287 94.767 0.889 100.0 18.781
CAPINT, % 38.613 36.041 0.001 99.477 25.895
INVINT, % 15.561 10.978 0.001 84.353 15.323
ROA, % 4,069 3.184 —-82.786 86.316 10.355
HFI, points 7.328 7.780 6.110 8.540 0.841
STR, % 18.116 19.000 9.000 23.000 2.907

Source: Authorial computation.

Note 1: In the models, natural logarithms of SIZE, LEV, CAPINT, INVINT, HFI, and STR
were taken to approach the normal distribution of variables and to smooth the extreme
values. Remaining variables were harmonised using the —% method. Subsequently, the tests
listed in Appendix 1 proved that the model assumptions had been met.

Note 2: ETR2 is negative for companies that reported a negative income tax due to deferred
taxes or a tax refund. This is especially the case for Russia, where these details
may be reported together with the payable taxes. In the analysis, these companies
are not excluded in order to avoid bias; nevertheless, running different regression models
(including those without Russia) helps overcome this limitation.

While firm-specific factors vary greatly due to the individual characteristics
of the companies included in the sample, country-specific factors demonstrate
a lower-level standard deviation, with means that are approaching their medians.
This fact proves that CEE countries are relatively close to each other with respect
to the analysed parameters.

Taking into account the disproportionality of the samples with respect to the number
of companies within each country, three different samples were analysed which
resulted in nine models as follows:

e A full sample of 12 countries: ETR1 (model 1), ETR2 (model 2), ETR3 (model
3);
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o A sample of 11 countries excluding Russia: ETR1 (model 4), ETR2 (model 5),
ETR3 (model 6). The reasons are: (i) almost one third of the entire sample
is represented by Russian companies; (ii) Russia is not part of the EU,
and its capital markets regulatory framework differs from that of the EU;

e A sample of four countries: Bulgaria, Croatia, Poland, and Romania: ETR1
(model 7), ETR2 (model 8), ETR3 (model 9). These EU countries have
the highest number of firms in the whole sample, so it was useful to see whether
the same results would be obtained.

Tab. 10 and Tab. 11 display the means for all analysed countries. The highest
average ETR1 was recorded in the Czech Republic (21.669%), while in Lithuania
this indicator was negative (—0.315%). This demonstrates why it is important
to determine whether the results obtained from the entire sample are in line with
the sample including only the largest countries. The ETR2 means remained
relatively stable, increasing from 0.250 (Lithuania) to 5.075 (Russia). ETR3 means
varied greatly because cash flow was used as the denominator.

A significant difference occurred between mean company sizes, where the leader
was the Czech Republic (4,300,374,017 EUR), and the smallest is from Slovakia
(13,090,741 EUR). Croatia demonstrated the lowest average leverage (62.182%)
and ROA (0.193%). Inventory intensity varies from 3.507% (Estonia) to 23.386%
(Latvia). Estonia achieved the best HFI level (8.419 points on average),
and the worst result belonged to Russia (6.297 points). Russia also presented
the lowest capital intensity (30.175%) combined with the highest leverage
(94.701%). The highest STR ratio was demonstrated by Slovakia (23% in 2013).

The correlation matrix for the analysed variables is presented in Tab. 12. To make
sure that mutual correlations did not distort the results, the model was tested
for multicollinearity (see Tab. 9): a variance inflation factor of greater than
10 means that there is a high level of multicollinearity, which is commonly
interpreted as indicating potentially doubtful p-values; in the research, no variance
inflation factor exceeded this limit.

4 Results and Discussion

The analysis of the models was conducted using panel data regression in gretl
and MATLAB® software packages according to Alvarez et al. (2017). This section
summarises the main findings and describes them in light of existing literature.

After applying the F-test, Hausman test, and the Breusch-Pagan test (Bell et al.,
2019), the fixed effects model was considered to be the most accurate.

The Feasible Generalised Least Squares estimator, as in Fernandez-Rodriguez et al.
(2020), was chosen using weighting based on per-unit error variances. The standard
errors for the estimates were not clustered as in Van Pelt (2020), because the Wald
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test did not prove heteroscedasticity in the data (see Tab. 6, Tab. 7, and Tab. 8).
The results of the regression analysis may be found in Tab. 3, Tab. 4, and Tab. 5.

Tab. 3 Results of the regression analysis — full sample

Variable Model 1 (ETR1) Model 2 (ETR2) Model 3 (ETR3)
Coefficient t(p-value) Coefficient t(p-value) Coefficient t (p-value)

SIZE 0.574 7417%** 0.089 21.77*** 0.037 3.657***
LEV 2.981 7.351%** —0.321 —10.31%%** -1.079 —3.221%%*
CAPINT —-0.729 —5.207%** 0.031 3.643%** 0.276 17.830***
INVINT 1.069 11.47*%** —0.093 —15.42%%* 0.041 2.413**
ROA 0.320 21.290*** 0.550 128.6*** 0.399 27.090***
HFI —50.193 —5.887*** —1.604 —4.327%** —7.392 —9.148%%**
STR 16.990 3.891*** 0.341 2.555%* 1.226 5.560***
Year Dummies Included*** Included*** Included***
Country Included*** Included*** Included***
Dummies
NACE Dummies Included*** Included Included***
Observations 6,402 6,402 6,402
Adjusted R? 62.8 % 97.0% 95.9 %

Source: Authorial computation. Note: *** p < 0.001, ** p <0.01, * p < 0.05.
Tab. 4 Results of the regression analysis — full sample without Russia

Variable Model 4 (ETR1) Model 5 (ETR2) Model 6 (ETR3)
Coefficient  t(p-value)  Coefficient  t(p-value)  Coefficient t (p-value)

SIZE —0.030  —7.814%*x* 0.045 7.995%** 0.060 5.540%**
LEV —-0.301 —2.899%** —1.495 —9.338%%** -2.072 —5.149%**
CAPINT —0.030  —4.0]1%** 0.035 2.801*** 0.251 9.594***
INVINT 0.029 3.213*** —0.204 —14.430%** 0.194 7.691%**
ROA —0.249  —40.960*** 0.553 94,110%** 0.402 27.26***
HFI —1.648 0.291*** -1.937 —4 472%%* —8.161 —7.194%**
STR -1.774 —2.413%** -2.014 —2.030%* —2.587 —2.137**
Year Dummies Included*** Included*** Included***
Country dkk .3 *kk
Dummies Included Included Included
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Variable Model 4 (ETR1) Model 5 (ETR2) Model 6 (ETR3)
Coefficient t (p-value) Coefficient
NACE Dummies Included*** Included*** Included***
Observations 3,900 3,900 3,900
Adjusted R? 99.9 % 99.7 % 91.1%

Source: Authorial computation. Note: *** p < 0.001, ** p <0.01, * p < 0.05.

Tab. 5 Results of the regression analysis — Bulgaria, Croatia, Poland, and
Romania

Variable Model 7 (ETR1) Model 8 (ETR2) Model 9 (ETR3)

Coefficient  t(p-value)  Coefficient  t(p-value)  Coefficient t (p-value)

SIZE —-0.0330 —9.990%** 0.033 6.973*** 0.067 5.971%**
LEV —-0.0762 —3.110%** —0.303 —9.455%** -1.52 —3.768%**
CAPINT —0.033 —6.009%** 0.050 4.627*** 0.223 8.676***
INVINT —0.001 —2.190** —0.178  —26.070%** 0.081 3.299%**
ROA —-0.229 —40.28%** 0.541  113.400*** 0.397 25.900***
HFI —1.529 —6.157%** —1.600 —3.924%** —8.691 —8.947%**
STR 0.278 2.114** 0.140 0.804 0.667 0.818
Year Dummies Included*** Included*** Included***
Country Included*>** Included*** Included***
Dummies

NACE Dummies Included*** Included Included***
Observations 3,498 3,498 3,498

Adjusted R? 98.4 % 92.7% 929 %

Source: Authorial computation.
Note: *** p <0.001, ** p < 0.01, * p <0.05.

Based on the conducted research, none of the hypotheses was rejected. The main
variable of interest, HFI, was significant in all models and always had a negative
coefficient. This significance is in line with the available coverage of studies
(Freyand Torgler, 2007; Livingston, 2020; Torgler and Schneider, 2004;
Williamson and Mathers, 2011). Although an individual’s and a firm’s decision-
making strategies differ, culture includes all behaviours, beliefs, and values
that strongly influence business performance (Kaplan et al., 2016). Broadening
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the previous research (Fernandez-Rodriguez et al., 2020; Fonseca-Diaz et al., 2014)
with a complex index that includes not only economic, but also personal freedoms,
it may be concluded that the listed companies located in countries with a lower level
of freedom have to pay higher corporate income tax. This finding also demonstrates
that the individual cultural and institutional characteristics of each CEE country
are more important for the ETR of its companies than the historical aspects of their
recent experience of a mutual centrally planned economy. It must be pointed out that
the study included CEE countries only; application of this approach to other regions
may be the subject of an upcoming analysis.

Another country-specific variable, STR, has demonstrated positive coefficients
as expected except for models 4, 5, and 6 (all models for the full sample excluding
Russia). A specific reason may be found in further research; it may be assumed
that it would be necessary to examine the tax policy and details in these states
and to take into account possible international tax planning. This fact may
be a reflection of tax competitiveness, which allows larger firms to efficiently
and legally save on taxes as described in Sedmihradsky and Klazar (2002);
Podviezko et al. (2019). STR was not significant in models 8 and 9, which may
be explained by the construction of ETR2 and ETR3.

All firm-specific variables were found to be significant, which is consistent with
previous research (Fatica et al., 2012; Fernandez-Rodriguez et al., 2020; Purina,
2017; Sugeng and Badrus, 2020). A valuable finding is that signs of the coefficients
for SIZE and ROA are different in model 1 compared with models 4, and 7. A special
regression was run separately for Russia (though not shown here due to space
constraints) to prove that the signs of SIZE and ROA are positive for Russian
companies, which complies with political cost theory, whilst the rest of the analysed
firms seem to act according to political power theory?. There is similar evidence
for some other economies (e.g. Derashid and Zhang, 2003; Fernandez-Rodriguez
and Martinez-Arias, 2014).

Negative coefficients for leverage are also pursuant to the existing state
of knowledge (Fernandez-Rodriguez et al., 2020; Fonseca-Diaz et al., 2014; Némec
and Dulak, 2017; Purina, 2017). Capital intensity and inventory intensity
demonstrated ambivalent signs. | found negative coefficients for capital intensity
in models 1, 4, and 7, and for inventory intensity in models 2, 5, 7, and 8 (i.e. mainly
based on ETR2: increase in turnover may be caused by growing sales volume
and, therefore, the volume of inventory). Negative coefficients for capital intensity
and positive coefficients for inventory intensity are in line with Fernandez-
Rodriguez et al. (2020) and Sugeng and Badrus (2020). On the other hand, Némec

2 The separate regressions for Russia also demonstrated the significance of all analysed variables for
all the ETRs. However, some coefficients (e.g. capital and material intensity and leverage) had
ambivalent signs in different models, which may be a subject of future research.
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and Dulak (2017) and Lazar (2014) found negative coefficients for inventory
intensity. This issue may be a field for future research.

Dummy variables for year, country, and NACE sector have been included
in the model, though their coefficients are not shown to save space. All year
dummies were highly significant (p < 0.001). In most cases (when marked properly
in Tab. 3, Tab. 4, and Tab. 5) the NACE dummies were also significant.
As for the country dummies, they were always significant. Therefore, a company’s
ETR is associated with, amongst other issues, its sector, the relevant year,
and the country.

The next step of the analysis may include new groups of countries and longer
periods as soon as the particular HFIs are available. It would also be possible to use
alternative measures of culture level if the relevant data is appropriate, or to test
individual parts of the HFI. The contemporary world economic crisis caused by the
COVID-19 pandemic is a circumstance of insuperable force leading many
businesses to bankruptcy. Changes in ETRs due to this fact may be a field for future
research, as well as the inclusion of new countries if the relevant data is accessible.
Information from regions with a different cultural background could prove
to be revealing. A macroeconomic study of the problem may include the analysis
of effective corporate income tax rates at country level as a corporate income tax
to GDP ratio.

5 Conclusions

This paper aims to analyse how microeconomic ETRs are affected by firm-specific
and country-specific factors, with emphasis on personal and economic freedoms
covered by the Human Freedom Index. The entire sample includes 6,402 firm-years
of data for CEE listed companies available from the BvD Amadeus database for the
period 2013-2018. The analysis was conducted using nine models with different
sample compositions (all CEE countries; CEE countries excluding Russia; only
Bulgaria, Croatia, Poland, and Romania) and different ETR denominators (EBT;
turnover; cash flow).

The factors affecting the ETR were divided into those that are firm-specific such
as size, leverage, capital intensity, inventory intensity, and ROA, and those
that are country-specific, namely the HFI and STR. The main variable of interest
was the HFI as an approximation of personal and economic freedom within
a particular society.

Based on the conducted research, none of the hypotheses was rejected. A significant
influence for all variables included in the research was found. The HFI’s coefficient
for all CEE countries was negative, meaning that a higher level of personal
and economic freedoms is associated with a smaller tax burden. No fundamental
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differences were registered for different sample compositions. This finding may
be of interest regarding policy implications. Governments must be aware of the fact
that growing levels of freedom may adversely affect tax morale; therefore,
appropriate preliminary measures should be taken. As an example, digitalisation
is worth mentioning, being a crucial tool for the simplification of tax procedures,
which may increase the willingness to comply with prescribed requirements. Taking
into account the cultural attitude to taxes is a crucial step for government policy
in this area. A well-chosen motivation system may lead to a substantial increase
intax compliance. In some societies, still, only conditional tax cooperation
iscommon, and if tax evasion becomes more widespread, the negative
consequences may rapidly materialise because it would make it easier for taxpayers
to justify their behaviour.

Any government would be hard pushed to change the deeply ingrained cultural
and social norms, but sourcing taxpayers with a carefully designed set of rules
and a certain level of economic freedom seems realistic. Even the particular choice
of words may play an important role here: if stricter tax enforcement is explained
by the necessity to cope with an increase in illegal tax activities, taxpayers
are informed that this increase exists (although they may not be aware of it),
and conditional cooperation comes into play. It is better to comment on enforcement
from the perspective of keeping up a high level of compliance (Traxler, 2005).

It was also established that CEE countries excluding Russia share the same pattern
of the inverse relationship between the ETR and STR. The size of a company
and its ROA were also negatively correlated with the ETR1. This may reflect (i) tax
competitiveness in CEE countries being well known due to their low STR
and lucrative conditions for large investors and (ii) the implication of political
power theory.

Predicted results for leverage were obtained. A detailed analysis of capital
and inventory intensity may be a subject of future research, taking into account
the ambivalent opinions expressed within the existing literature.

| believe that this study represents an important advance in research on the ETR
because it includes a new significant variable, the HFI, which has not been
considered in this type of research before. The results of this paper may be applied
by governments when proposing tax policy or by businesses when planning
international activities. Cultural differences still play essential role within
the globalised world, even though their impact may not be obvious at first glance.
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Appendix 1: Regression models estimation
Tab. 6 Regression models assumptions estimation (e = 0.001) — full sample

Assumption Test Conclusion p-values for models
(null hypothesis)
1 2 3
No autgcorrelatlon in Durbm_—V\'/atson The null hypc_)the3|s cannot be 1.609 1596 1326
the residuals statistics rejected
Heteroscedasticity Wald test Strong evidence agqmst the null 0.000 0.000 0.000
hypothesis
No cross-sectional Pesaran CD test The null hypothesis cannot be 0473 0.000 0.369

dependence

rejected (except for Model 2)

Source: Authorial Computation.

Tab. 7 Regression models assumptions estimation (a = 0.001) — sample

without Russia

Assumption Test Conclusion p-values for models
(null hypothesis)
4 5 6
No aut_ocorrelatlon in Durbm_—V\_latson The null hyp(_)the5|s cannot be 1.629 1615 1.309
the residuals statistics rejected
Heteroscedasticity Wald test Strong evidence against the null 0.000 0.000 0.000
hypothesis
No cross-sectional Pesaran CD test The null hypgthesns cannot be 0.032 0015 0727
dependence rejected

Source: Authorial Computation.

Tab. 8 Regression models assumptions estimation (« = 0.001) — Bulgaria,
Croatia, Poland, and Romania

Assumption Test Conclusion p-values for models
(null hypothesis)
7 8 9
No autocorrelation in  Durbin-Watson The null hypothesis cannot be
the residuals statistics rejected 1.645 1.632 1.307
- Strong evidence against the null
Heteroscedasticity Wald test hypothesis 0.000 0.000 0.000
No cross-sectional The null hypothesis cannot be
Pesaran CD test rejected (except for Models 7 0.000 0.000 0.888

dependence

and 8)

Source: Authorial Computation.
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Tab. 9 Multicollinearity detection using variance inflation factors (VIF)

Variable VIF Conclusion
SIZE 1.182 No multicollinearity
LEV 1.160 No multicollinearity
CAPINT 1.099 No multicollinearity
INVINT 1.276 No multicollinearity
ROA 1.107 No multicollinearity
HFI 1.518 No multicollinearity
STR 2.088 No multicollinearity

Source: Authorial Computation.

Appendix 2: Descriptive statistics and Pearson correlations

Tab. 10 Means by countries, part 1

Country ETR1, % ETR2, % ETRS3, % SIZE,th. EUR LEV, %
Bulgaria 6.705 0.693 246.981 36,014.576 80.503
Croatia 2.473 0.631 63.840 138,878.357 62.182
Czech Republic 21.669 3.888 90.604 4,300,374.017 83.291
Estonia 11.906 3.295 —28.700 409,104.994 78.453
Hungary 16.399 1.542 -35.540 2,410,185.755 84.002
Latvia 18.343 0.357 274.954 39,152.699 63.596
Lithuania —-0.315 0.250 574.793 167,889.799 71.340
Poland 20.342 1.041 —51.338 456,999.430 90.743
Romania 12.651 0.941 —=79.544 99,398.649 77.594
Russia 1.028 5.075 —785.467 1,489,043.179 94.701
Slovakia 14.315 0.693 —128.981 13,090.741 62.820
Slovenia 3.135 0.308 —36.401 513,657.441 83.040

Source: Authorial Computation.
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Tab. 11 Means by countries, part 2

Country CAPINT, % INVINT, % ROA, % HFI, points STR, %
Bulgaria 45.280 14.242 1.603 7.832 10.000
Croatia 49.611 10.752 0.193 7.783 19.333
Czech Republic 45.278 10.674 9.743 8.287 19.000
Estonia 53.208 3.507 10.609 8.419 20.333
Hungary 46.366 8.576 7.541 7.760 15.667
Latvia 46.756 23.386 2.785 8.239 15.833
Lithuania 47531 22.117 4297 8.250 15.000
Poland 30.607 16.918 4.014 7.977 19.000
Romania 56.545 13.936 0.999 8.100 16.000
Russia 30.175 16.544 6.648 6.297 20.000
Slovakia 53.481 15.554 0.287 8.020 21.833
Slovenia 45.403 10.800 2.786 7.945 17.667
Source: Authorial Computation.
Tab. 12 Pearson correlation matrix
ETR1 ETR2 ETR3  SIZE LEV CAPINT INVINT  ROA HFlI  STR
ETRL 1 - - -0006 -0007 -0014  0.021 70.522 -0.024 O'igi
Loocoomooos omm oz s ol oln
ETR3 1 0102 0048 0083 0002 0290 0177 0129
SizE 1 0146 -0065 -0.147 0130 -0260 0.231
- ok - - wwk Aok
Lo omoan o ol
Lo oo o
INVINT 1 0017 -0026 0.018
b o
HFI 1 0427
STR 1

Note: *** p < 0.001, ** p < 0.01, * p < 0.05.
Source: Authorial Computation.
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