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Abstract: Due to the single market within the European Union (EU), capital mobility has created many
challenges in the field of tax policy, especially whether taxes should be coordinated or governments
should retain fiscal sovereignty for the sake of tax competitiveness. In order to attract foreign
direct investment (FDI), emerging EU economies most often choose the policy of tax reduction
and particularly lowering the effective average tax rates (EATR). The purpose of this paper is to
empirically assess the impact of changes in the EATR on the decision to localize FDI in emerging EU
economies in the period 1998–2021, in the framework of cross-sectional dependent, non-stationary,
heterogeneous panels. Using the (Pooled) Mean Group estimator, the long-run relationship between
the EATR and the FDI is revealed. The error-correction parameters are significant and heterogeneous,
showing that the speed of adjustments towards equilibrium is different, but the highest in Estonia.
Accession to the EU contributed faster adjustments to the long-run relationship in the majority of
the emerging EU economies, while a broader set of potential determinants of FDI localization is
taken into consideration and estimated using the Panel-corrected standard error method. Results
showed de facto tax competitiveness in the group of emerging EU economies, instead of de jure tax
coordination in the EU.

Keywords: effective average tax rates; foreign direct investment; tax competitiveness; emerging EU
economies; pooled mean group estimator; panel-corrected standard errors estimator

1. Introduction

Capital mobility has emphasized the importance of tax competitiveness, meaning
that economies have the freedom to participate in the market struggle and to adjust tax
policies for the sake of attracting foreign direct investment (FDI). In the case of the European
Union (EU), which is characterized by a single market, capital mobility has created many
challenges in the field of tax policy. In past two decades, within the EU, there have been
various attempts to coordinate some aspects of business taxation (both tax rates and tax
bases), including EU institution proposals for the introduction of a single EU corporate
tax. Although there is still a tendency to coordinate tax systems in order to avoid harmful
tax competition, EU member states have retained the right to fiscal sovereignty, since their
attitudes about whether or not to pursue further corporate tax coordination are divided.
Namely, member states have jealously retained most taxing powers within their hands
and conceded only limited prerogatives at the European level [1]. Therefore, governments
have the opportunity to compete with each other for foreign capital inflow. Among all the
EU economies, tax competition between the old and new EU economies exists; namely,
emerging EU economies are tempted to offer corporate taxes that are low [2]. Attracting
FDI generates a “race to the bottom” in capital income taxation, since tax rates are competed
down to zero [3], creating tax competition as an opposite trend to tax coordination [4].
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Hence, in order to attract FDI, policy makers create favorable tax systems. In order
to ensure foreign capital inflow, policy makers choose the policy of tax reduction [5] and
particularly the policy of effective average tax rate (EATR) lowering. Namely, the EATR
measures the difference in the before-tax and after-tax net present value of a real FDI
profitability, meaning that differences in the EATR across countries affect the location of the
FDI. Specific interest in this paper is oriented towards different tax strategies chosen by
emerging EU economies in the periods before membership and after accession for EATR,
since tax coordination is de jure expected in the EU; however, de facto there is evidence of
tax competitiveness.

This paper empirically assesses the impact of changes in the EATR on the decision to
localize FDI in the emerging EU economies (Bulgaria, Croatia, Cyprus, Czech Republic,
Estonia, Hungary, Latvia, Lithuania, Malta, Poland, Romania, Slovakia, Slovenia) using
available empirical data in the period 1998–2021. Namely, the paper analyses tax com-
petitiveness existence in the emerging EU economies, through the empirical estimation
of the EATR reduction and the effects on FDI inflow. Various authors have dealt with
this relationship with the statutory (corporate income tax) rate; however, some have just
authenticated the impact of the EATR on the decision to allocate investment in emerging
EU economies [6–8]. Since the EATR is not the only factor that determines investors, it is
important to consider the global crisis effects because investment priorities were radically
changed after the outbreak of the global financial crisis in 2008 (Zaubir et al., 2020), as
well as other determinants of FDI in emerging EU economies such as the business en-
vironment [9–11]. Therefore, the goal of this paper is twofold: (a) to empirically assess
the long-run relationship between the EATR and FDI and the heterogeneity adjustments
of 13 emerging EU economies in the period 1998–2021 and in the post-accession period
(2004–2021); (b) to estimate key determinants of FDI along with the EATR (macroeconomic
variables, corruption and competition index, the effects of the global crisis). These goals are
analyzed in the framework of cross-sectional dependent, non-stationary, heterogeneous
panels, using the Pooled Mean Group (PMG) estimator to reveal the long-run relationship
between the EATR and FDI and heterogeneous error-correction parameters, while other
determinants are identified in a robust model estimated by the Panel-corrected standard
errors (PCSE) estimator. To the best of our knowledge, these specific econometric estimators
have not been used in the literature on the effects of the EATR on FDI. Therefore, the main
hypotheses of this paper are:

Hypothesis (H1): A long-run relationship between FDI inflow and EATR exists in emerging
EU economies, with heterogeneous adjustments towards the long-run relationship in the period
1998–2021.

Hypothesis (H2): The speed of adjustment to the long-run relationship between FDI inflow and
EATR is faster in emerging EU economies for the period 2004–2021, namely, after joining the EU
in 2004.

Hypothesis (H3): Effective average tax rates influence negatively on FDI, while GDP per capita,
the corruption index and the effects of the global crisis are significant for decisions on investment
allocation in the emerging EU economies.

The results of this paper indicate that emerging EU economies used tax competition in
the period 1998–2021, since the homogeneous long-run relationship is significant between
the EATR and FDI, while the adjustment parameters are heterogeneous, but higher in the
post-accession period (2004–2021). Namely, accession to the EU contributed faster adjust-
ments towards the long-run relationship in the majority of the emerging EU economies.
This finding of tax competitiveness contrary to the expected coordination may contribute
to future strategies for favorable tax systems in the EU economies. Namely, EU policy-
makers should reconsider whether downward pressures on the EATR in the emerging EU
could be a possibility for tax coordination within the EU but at lower tax levels, defining a
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floor for tax competitiveness in the EU similar to the global minimum tax rate defined by
the OECD [12].

The paper is structured as follows. After the Introduction section, Section 2 reviews the
existing evidence in the empirical literature. Section 3 deals with competitive tax systems
and FDI in the emerging EU economies. Section 4 presents the methodology and data, while
Section 5 discusses estimation results. The final section outlines the concluding remarks.

2. Literature Review

This paper draws on the literature based on the competitive tax policies in emerging
EU economies. Many economic policy makers have emphasized the importance of tax
policies as a key factor for the smooth functioning of an economy [13]. Every tax system
should be based on the trade-off between efficiency and equality, and therefore tax systems
differ in nature and form. Devereux et al. [14] pointed out that capital mobility enables
the redirection of investments from economies with higher tax rates to economies with
lower ones. That is in accordance with Desaia et al. [15], who pointed out that taxes
influence companies’ decisions about the location, establishment and expansion of their
businesses. Thus, tax policy is a significant factor that can be a generator or negative
factor for FDI inflow [16]. That is in line with the assumption that higher tax rates reduce
profits for investors [17], enlarging labor costs firstly and then taxing profits. Taking into
consideration all of the above, the important factors for tax systems could be summarized
as: (i) globalization, (ii) the specificities of EU economies, (iii) the EATR and (iv) the effects
on FDI inflow.

An important aspect of the analysis of changes in tax rates is globalization, as it
induces reforms of tax systems [18] with the aim of achieving tax competitiveness in a
market struggle. Namely, Hong et al. [19] pointed out that if the tax system burdens
taxpayers too much, it will inevitably lead to tax avoidance schemes, while Stewart [20]
confirmed from the example of Ireland that lowering corporate income tax rates can attract
a significant amount of FDI to the country, and thus achieve an economic boom. As
Keightley et al. [21] pointed out in their research, one way to achieve tax competitiveness
without compromising public revenues is to lower corporate tax rates while expanding the
tax base [22].

Papers that deal with the tax position within the EU were analyzed, since the tax
systems of EU economies are of great importance for the paper. Member states retained
fiscal sovereignty; regardless of this however, tax coordination has been insisted on for many
years, in order to eliminate harmful tax competition between member states. According
to Baldwin and Krugman [23], the failure of tax coordination can be explained by the fact
that it cannot suit all economies equally. In fact, if harmonization occurs, it will harm at
least one economy, given that in core countries the EU elasticity of investment movements
in relation to tax changes is lower than in peripheral countries [24]. Thus, according to
Sørensen [25], the tax coordination of EU countries should remain at the level of reducing
the cost of tax liabilities, tax administration and improving the ability of governments to
maintain a redistributive welfare state. That is in line with Wasserfallen [26], who indicated
that after the central and eastern European countries’ accession, the prospects of tax policy
coordination starkly decreased. However, Glavaški et al. [27] emphasized the importance
of strengthening the fiscal framework, stimulating the coordination between national and
supranational fiscal arrangements.

A series of papers also underlines the impact of effective average tax rates. Bénassy-
Quéré et al. [28] claimed that following statutory tax rates, investors/capital owners
could be misled. Although the statutory tax rate is decreased, the tax burden can be
unchanged [29] Thus, Auerbach [6] emphasized the effective tax rate role in understanding
FDI location decisions. Egger et al. [8], in their empirical study, confirmed that unilateral
effective tax rates significantly affect the production and location decisions of multinational
firms. That is in line with Barrios et al. [7], who stressed that the effective tax rate is
more suitable for investment decisions since it reflects tax incentives. In October 2021, the
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international community of 136 economies agreed a landmark deal involving a two-pillar
solution to address the tax challenges arising from the globalization process in the context
of the EATR. The two pillars introduce domestic rules that establish a global minimum
effective corporate tax rate of 15% for large multinational enterprises (MNEs), which is
characterized as a floor for tax competitiveness [12].

The growing importance of multinational corporations and FDI allocation have far-
reaching consequences for national tax policies [30]. Higher transnational capital mobility
exerts a downward pressure on corporate tax rates [31]. In an effort to attract new investors
and retain existing producers, governments use corporate tax rates as a policy tool for
investment attraction, resulting in inter-state tax competition [29]. Tax competitiveness
motivates capital owners on resource allocation [14], since one of the key determinants
for multinational companies’ decisions about the location and expansion of businesses is
taxes [15]. Foreign direct investment has become the largest source of external finance,
surpassing official development assistance [32]. Hence, in order to attract FDI, policy
makers create favorable tax systems. Tax incentives are commonly used by emerging and
developing countries, with some variation across sectors and regions. In this paper, the
focus is on emerging EU economies, where Hunady et al. [33] noted that FDI is recognized
as a main generator of economic growth [34–36]. The inflow of foreign capital and the
presence of multinational companies plays a crucial role in the successful transition of these
countries [37,38]. Namely, FDI affects rises in employment, competition, technology trans-
fer, a better position on the international market and a rise in exports and foreign currency
inflow [39,40]. After the financial crisis, the global economic environment changed [41];
however, other business environment factors such as the corruption index significantly
influence investment decisions [11]. The idea of this paper is to fill the gap that exists in
the literature regarding the EATR impact on FDI localization decisions in emerging EU
economies using Pooled Mean Group Estimator and the Panel-corrected standard errors
estimator, given the obvious scarcity of scientific papers dealing with this topic before and
after the accession of the emerging EU economies to the EU.

3. Competitive Tax Strategies and FDI

Tax reforms in the EU are motivated by concerns about equity and efficiency and by the
idea of deeper integration in the field of tax policy, and more broadly in the context of fiscal
unification. The subtlety of this question is related to the tax structures of interconnected
member states, which certainly affect their competitiveness. Tax rates i.e., the tax burden,
can be a crucial factor for the foreign investment afflux/reflux, and consequently the level
of employment [16]. Therefore, if tax rates are increased, investor profits are reduced [17],
due to increasing labor costs and reduced net income. Thus, tax evasion is inevitable [19].

The national governments of emerging EU economies [18], in order to achieve tax
competitiveness, have been particularly active in reforming their tax systems. Corporate
income tax accentuates as the most important tax form, since lower rates make the country
more attractive for investment. According to Keightley et al. [21], tax competition can be
attained without public revenue decrease, by lowering corporate income tax rates while
expanding the tax base [22]. However, that can be misleading since low statutory rates can
be offset by a broader definition of taxable income [28].

Accordingly, there is a significant difference between the statutory tax rate and effective
tax rate. Corporate income tax rates (statutory) are widely used, although even defining
this rate is less straightforward than might be expected [14]. The effective rate represents
what corporations actually pay after deductions, tax credits, write-offs and foreign income
allocations [6,29]. The incentives generated by the tax system depend on the form of the
investment project, including the type of asset purchased and the way it is financed [14],
meaning, effective tax rates correctly reflect tax incentives, and are better candidates to
gauge the impact of the taxation of FDI decisions by firms [7,28].

Achieving tax competitiveness has created certain problems within the EU, especially
due to the shortcomings of the unfinished EU project [27]. Namely, corporate tax rates and
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the EATR ‘race to bottom’ have triggered various issues within the single market consid-
ering four freedoms. Different tax rates within the single market lead to the “migration”
of capital from member states with higher tax rates to member states with lower rates,
significantly affecting economic growth and the unemployment rate. For that reason, the
European Commission has put forward ambitious plans for a Common Consolidated Cor-
porate Tax Base (CCCTB) within the EU [42]. This EU initiative involves a common tax base,
aimed at eliminating mismatches between national systems that aggressive tax planners
often exploit, and consolidating reporting at the level of a multinational group, aimed at
reducing the administrative burden. Namely, EU tax coordination includes both corpo-
rate and EATR [15,24], since uncoordinated national tax regimes give rise to strategic tax
planning often operated by multinationals in order to minimize their overall tax liabilities.
However, the tax harmonization perspective is questionable since low-tax countries oppose
the pooling of tax authority because, for them, European tax intervention is associated
with higher costs, while high-tax countries support tax harmonization [26]. Thus, room
for capital mobility is still left. This is in line with Baldwin et al. [23], who stressed that
tax coordination cannot suit all economies equally. There is a valid fear that, if it occurs,
tax coordination will harm at least one economy, due to the diverse investment elasticities
between peripheral states and core states [24]. This can be confirmed by empirical data
analysis based on corporate income tax rates in selected EU economies, and potential effects
on investment’s localization decisions.

The tendencies of lowering the EATR in the period 1998–2021 in all the analyzed
emerging EU economies are unquestionable (Figure 1). Moreover, almost all emerging
economies after their accession to the EU in 2004 lowered the EATR (Figure 1). Although
the accession year for Romania and Bulgaria was 2007, and for Croatia 2013, the lowering of
the EATR occurred in 2004 as well. Slovakia significantly decreased the EATR from 1998 to
2004, from 36.7% to 16.5%, slightly increasing it after 2013. Lithuania significantly changed
the EATR even before membership in 2002; however, after two years of membership the
EATR was raised. Hungary also recorded an EATR increase in 2007, from 16.7% to 19.5%,
maintaining that rate until 2017, when the EATR notably dropped, from 19.3% to 11.1%.
After lowering the EATR in 2005 from 34% in 1998 to 14.7%, Romania has had quite an
unchangeable EATR (around 14.8%). Furthermore, Malta’s EATR did not change until 2017,
and even after the reduction the EATR was the highest compared to other emerging EU
economies (24.4%).
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Figure 1. Effective average tax rates in emerging EU economies in the period 1998–2021.
Source: Authors’ presentation based on data from trading economics.

On the other hand, FDI movements recorded more fluctuations in comparison to
changes in the EATR in the emerging EU economies. The majority of the emerging EU
economies were countries of former socialist systems (Soviet Union and Yugoslavia). The
economic organization of those systems implied that decisions on investments, production
and allocation were based on a planned economy. New socio-political circumstances have
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conditioned the transition of emerging economies towards a market economy, in which
a laissez faire system applies. The transformation from state or social property to private
property has been primary. Namely, privatization enables the inflow of foreign capital,
which in emerging EU economies is recognized as an essential driver of economic growth
and development [33,34]. Thus, the entry of multinational companies into the market has
significantly contributed to the successful transformation of the system [37]. Furthermore,
in addition to capital, FDI in the emerging EU economies brought new technology and
knowledge as well [35], which enabled a significant increase in labor productivity, and thus
an economic boom [40,43].

Moreover, the investment priorities were radically changed after the outbreak of the
global financial crisis in 2008 [41]. Accordingly, it is imperative to identify the factors that
determine investment location. A competitive EATR was recognized as a stimulator for
FDI influx, often leading economic policymakers to cut tax rates. Besides the EATR, the
attractiveness of the host country as an investment location is notably determined by the
business environment [10,11].

From the beginning of the observed period until 2003, Bulgaria, the Czech Republic,
Estonia, Croatia, Latvia, Lithuania, Poland, Slovenia, Slovakia and Romania recorded a
positive trend in foreign capital inflow (Figure 2). Right before accession to the EU, the
Czech Republic, Slovakia and Lithuania had a drastic drop in their FDI share to GDP,
while a notable FDI inflow was recorded in Estonia in their first year of joining (with
around 20% of FDI share to GDP). A significant decline in FDI in relation to GDP in the
observed emerging EU economies was recorded after the outbreak of the global financial
crisis. Consequently, the further growth of FDI inflows did not ensure the pre-crisis share
of FDI to GDP. On the contrary, Hungary, Malta and Cyprus, from the beginning of the
observation period until 2002, experienced a similar and almost negligible FDI inflow. After
2002, the situation changed drastically for Malta’s economy, since a greater FDI inflow
occurred until 2007. In Cyprus, more notable inflows appeared after 2008; therefore, the
movement of FDI in Cyprus is opposite to other countries. The investment trend was
variable until 2017, when a significant decline was recorded.
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Consequently, the descriptive analysis points to causality in the movement of invest-
ments towards the EATR, since the positive trend of FDI inflow is recorded in the period
of the EATR lowering. The subject of the econometric analysis in the continuation of the
paper will be the evaluation of this relationship using the panel model.

4. Methodology and Data

The analysis is based on a panel data econometric framework, which allows research
on the long-run relationship between FDI and EATR (as well as other factors that effect
FDI) across emerging EU countries and over time. The whole sample contains the data
on 13 emerging EU economies (N = 13), and total observed period is 1998–2021 (T = 24),
meaning relatively large panels (macro panels). That period of time was the longest
possible, due to availability of data related to the EATR. When time dimension is longer,
it is necessary to account for heterogeneity across panels, (non)stationarity and cross-
section dependence. Namely, the asymptote of large N and large T dynamic panels is
different from the asymptotic of traditional large N and small T dynamic panels [44].
Small T panel estimation usually relies on fixed- or random-effects estimators, based on
pooling individual groups and allowing only the intercepts to differ across the groups.
However, in the large T panels, the assumption of homogeneity of slope parameters is
often inappropriate. In this paper, we use methods with large T dynamic panels in order to
analyze: (a) Hypotheses (H1) and (H2) by PMG Estimator, and (b) robust panel estimation
to analyze Hypothesis (H3) by PCSE estimator.

4.1. Pooled Mean Group vs. Mean Group Estimator

Since the intention is to analyze whether long-run relationship between FDI inflow and
EATR exists, as well as adjustment mechanisms (Hypothesis (H1)), this research applies the
estimators proposed by Pesaran et al. [45] and Pesaran et al. [46] based on non-stationary
heterogeneous dynamic panels. The assumptions of homogeneity of slope parameters and
stationarity are often inappropriate in macro panels [47]; therefore, we used Mean-Group
(MG) and Pooled Mean-Group (PMG) techniques to estimate non-stationary heterogeneous
panels. Mean-Group is based on estimation of N time-series regressions and average
coefficients, while PMG is based on equal long-run relationship across all panel units
and averaging of coefficients. Since the short-run adjustments are heterogeneous in both
models, only difference is directed towards restriction in long-run coefficients. In order
to distinguish whether to use MG or PMG estimator, Hausman test could be used [48].
Namely, if long-run relationship is homogeneous, restriction in PMG model is true and
provides efficient and consistent estimates. Mean-Group model assumes heterogeneous
long-run equilibrium relationships and provides consistent estimates in both cases. Since
those methods are defined as panel error-correction model, model could be described
as [44]:

∆yit = ϕi(yit−1 − θiXit) + ∑p−1
j=1 λij∆yit−1 + ∑q−1

j=0 δij∆Xit−j + µi + uit (1)

where the cross-section units are represented by i = 1, 2, . . . , N; the number of periods
t = 1, 2, . . . , T; Xit is a k× 1 vector of explanatory variables; ϕi is error-correction parameter,
indicating speed of adjustment to long-run equilibrium relationship for each emerging
EU economy—error-correction parameter is expected to be significantly negative under
the assumption that long-run relationship exists and variables show a return to long-run
equilibrium, otherwise, ϕi = 0 means that there is no evidence about long-run equilibrium;
θi represents long-run equilibrium relationship between variables; λij is coefficient of
lagged dependent variable, δij is short-run parameter for each panel unit (emerging EU
economy), µi represents individual effects and uit stochastic disturbance term. Using
described specification, we estimated following model:

∆ f diit = ϕi( f diit−1 − θie f ecit) + ∑p−1
j=1 λij∆ f diit−1 + ∑q−1

j=0 δij∆e f ecit−j + µi + uit (2)
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where dependent variable fdi represents FDI inflow share in GDP of 13 emerging EU
economies during the period 1998–2021 obtained by World Bank, while variable efec
shows EATR for each emerging EU economy during the period 1998–2021, based on
Devereux/Griffith methodology available in the paper of Spengel et al. [49] (Detailed
descriptions of data are given in Appendix A, Table 1). Namely, we did not use regular data
on corporate taxes available in standard data source; rather, we downloaded data from
EU project effective tax levels using the Devereux/Griffith methodology, which provides
precise data on EATR, which is more reliable data in our analysis in comparison to corporate
tax rates. In the case of FDI location and its relationship with effective tax rates, PMG and
MG estimators are particularly useful in exploring long-run relationship between those
variables and could be expected to be homogeneous across emerging EU countries. On
the other hand, short-run coefficients could vary depending on emerging EU economies’
characteristics and represent speed of adjustment to the long-run relationship.

4.2. Panel-Corrected Standard Errors (PCSE) Estimator

Another goal of the paper was to analyze negative relationship between EATR and
FDI, as well as influence of other factors that affect FDI (Hypothesis (H3)). Due to restricted
availability of important factors that could influence investment localization from the year
1998, e.g., level of corruption and competitiveness index, we observed period 2004–2021
for 13 emerging EU economies. This change indicated classical panel model estimators
to be applied, based on pooling individual groups and allowing only the intercepts to
differ across the groups; namely, restricted heterogeneity in slope coefficients is allowed by
inclusion of dummy variables. Beck and Katz [50] recommended use of Panel-corrected
standard errors (PCSE) estimator in order to encompass heteroskedastic, autocorrelated
and/or contemporaneously correlated disturbances. Empirical model can be written
as follows:

yit = b0 + b1Xit + b2Di + µi + λt + uit (3)

where yit is FDI of country i in the year t; Xit containing determinants that vary over i
and t; Di is dummy variable for groups of economies i, or outliers in the empirical data;
individual effect sµi, time effects λt and stochastic disturbance are represented by term uit.

Dependent variable, yit, FDI, could be defined and measured in different ways. The
focus in this paper is on FDI inflow (fdi), which is measured as percent of GDP or net inflows
(current dollars). Following the main results in the empirical studies, a set of potential
determinants, Xit, are employed: EATR, GDP per capita, short-run and long-run interest
rate, business environment variables and dummy variables representing outliers. Detailed
descriptions and sources of each used variable in the paper are presented in Appendix,
Table 1. The most important independent variable is EATR variable, efec’it, because it can be
implemented to show the effects of tax competition between economies on FDI localization
decisions. It is expected that reduction of EATR provides FDI inflow, while influences of
GDP per capita and interest rates are expected to be positive. Mentioned variables are
defined using data from OECD, World Development Indicators and Eurostat statistics.

Business environment is encompassed in the model by introduction of competi-
tion indexes (comp) and corruption indexes (corr). The competitiveness index consists of
98 variables that are organized into 12 pillars: (1) institutions, (2) infrastructure, (3) adoption
of ICT, (4) macroeconomic stability, (5) health, (6) workforce skills, (7) product mar-
ket, (8) labor market, (9) financial system, (10) market size, (11) business dynamics and
(12) ability to innovate. It is expected to affirm positive relationship between FDI and
competitiveness index, since favorable business environment could attract foreign capital.
Another business environmental factor that influences the decision of investment local-
ization is corruption index in the public sector. Capital owners redirect their investments
according to corruption index; 0 index indicates corruption at the highest level and 100
indicates economy without corruption. Thus, investments gravitate towards more com-
petitive countries (where the presence of corruption is reduced to a minimum) compared
to the other countries. Thus, positive relationship in the model between corruption in-
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dex and FDI is expected, since economies with less corruption (higher corruption index)
attract investments.

Finally, dummy variable is defined for Malta (dummy_M), due to extremely high FDI
inflow in the period 2004–2008 (122.48; 339.78; 369.34; 449.08; 163.22% of GDP, respectively).
Dummy variable is defined to take value 1 for Malta in the period 2004–2008, and 0
otherwise. Another dummy variable is defined to capture outliers identified in the case of
Hungary (dummy_H) in the years 2015 and 2016. In those years, extreme negative values of
FDI were recorded. Therefore, dummy variable dummy_H is defined to take value 1 for the
years 2015 and 2016 in Hungary, and 0 otherwise. Therefore, the baseline model, derived
from theoretical framework to test Hypothesis (H3), could be specified as:

f didit = b0 + b1e f ec′it + b2sirit + b3lirit + b4compit + b5corrit ++b6GDPpcit + b7dummyHi + b8dummyMi + µi + λt + uit. (4)

5. Discussion of Results
5.1. Pooled Mean Group vs. Mean Group Estimator Results

The procedure performed in order to obtain the long-run relationship and short-run
dynamic estimates between the FDI inflow and the EATR (Hypotheses (H1) and (H2))
consists of the following empirical steps. Since that sample included the period 1998–2021
for the 13 emerging EU economies, firstly, cross-sectional dependence (CSD) in the panel is
tested. The results of the Pesaran CD test are presented in Table 1 (panel a)—Tables 1–4
simultaneously represent analysis related to Hypothesis (H1) (for the period 1998–2021)
and Hypothesis (H2) (for the period 2004–2021)—and imply that the null hypothesis of
cross-section independency has to be rejected for the variables efec and fdi. Detected
dependence is expected due to the strong institutional framework in EU economies and
common policies. Although the sample covers a longer period of time and preparation
phase for membership, the majority of the analyzed economies became members of the EU
in 2004 (2004 for the Czech Republic, Cyprus, Estonia, Hungary, Latvia, Lithuania, Malta,
Poland, Slovakia and Slovenia, 2007 for Bulgaria and Romania and 2013 for Croatia). Cross-
section dependence is therefore expected, since the institutional design of the EU includes
the common market, common agricultural policy, customs union, tax harmonization and
finally monetary union for some of the emerging EU economies, which inevitably leads to
connections, spill-over effects and dependencies between EU countries [51].

Due to the test results of CSD, the second generation panel unit root test is used—the
Pesaran CIPS test (2007), which allows for CSD. The results of the Pesaran CIPS test for
variables in the level and at the first difference in the model with the constant are shown
in Table 1 (panel b). The panel unit root tests fail to reject the null hypothesis of the non-
stationarity of the variable at the 5% significance level, meaning that the variables fdi and
efec are non-stationary in the levels. Therefore, in the next step, the stationarity of first
differences is tested, and the results show that all variables are stationary in first differences.

The next step in the procedure implies cointegration analysis. Since both variables
are integrated at order 1, the Westerlund cointegration test is implemented because it
allows the existence of CSD in the model. The null hypothesis of no cointegration, against
the alternative hypothesis, cointegration existence between non-stationary variables, is
estimated. The results based on the Westerlund test show that the null hypothesis of no
cointegration has to be rejected, meaning that FDI and the EATR are cointegrated (Table 1,
panel c).
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Table 1. Pesaran CD test, Pesaran CIPS test and Westerlund cointegration test (all estimations are carried out in Stata 15).

Sample: 13 Emerging EU Economies, Period 1998–2021

(a) (b) (c)

Variables Pesaran
CD Test p-Values Lags

Pesaran (CIPS) Panel Unit Root

Test in the Level; Z(
−
t )-Stat.

p-Values
Pesaran (CIPS) Test at the

First Differences; Z(
−
t )-Stat.

p-Values Westerlund
Cointegration Test p-Value

fdi 10.60 0.000

0 −4.481 0.000 −15.259 0.000 Gt −2.724 0.000

1 0.735 0.769 −10.140 0.000

2 1.163 0.878 −3.492 0.000 Ga −8.461 0.000

efec 27.56 0.000

0 −0.203 0.419 −11.688 0.000

1 −0.650 0.258 −6.633 0.000 Pt −6.879 0.000

2 0.052 0.521 −4.841 0.000 Pa −5.297 0.000

Sample: 13 emerging EU economies; period 2004–2021

fdi’ 11.24 0.000

0 −3.108 0.001 −12.423 0.000 Gt −2.605 0.000

1 1.451 0.927 −7.125 0.000

2 1.599 0.945 −6.008 0.000 Ga −6.360 0.021

efec’ 4.76 0.000

0 −0.125 0.450 −11.511 0.000

1 −0.179 0.429 −4.403 0.000 Pt −6.157 0.000

2 −0.081 0.468 −2.714 0.003 Pa −4.167 0.000

Source: authors‘ own calculations.

Table 2. The PMG and MG Estimator results for homogeneous coefficient for emerging EU economies in the periods 1998–2021 and 2004–2021.

Sample: 13 Emerging EU Economies, Period 1998–2021

Dependent Variable: fdi Long-Run Equilibrium (θ) Error-Correction (Φi) ∆lefec µi

MG
Coef. p-value Coef. p-value Coef. p-value Coef. p-value

0.0954 0.869 −0.5935 0.000 −0.6540 0.311 0.2536 0.084

PMG 0.8826 0.003 −0.5197 0.000 −0.89132 0.099 −0.5434 0.001

Hausman test statistic 2.20 0.1383
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Table 2. Cont.

Sample: 13 emerging EU economies; period 2004–2021; dependent variable fdi’

MG −4.0879 0.324 −0.6180 0.000 −0.6158 0.578 2.3307 0.401

PMG 2.3018 0.000 −0.5745 0.000 −1.4140 0.127 −2.7984 0.000

Hausman test statistic 2.20 0.1380

ARDL (1, 1)

Source: authors‘ own calculations.

Table 3. The PMG Estimator results for heterogeneous coefficient for emerging EU economies in the periods 1998–2021 and 2004–2021.

Sample: 13 Emerging EU Economies; Period 1998–2021 Dependent Variable: fdi Sample: 13 Emerging EU Economies; Period 2004–2021 Dependent Variable: fdi’

(a) (b)

PMG Estimator Error-Correction (Φi) ∆lefec µi Error-Correction (Φi) ∆lefec’ µi

Emerging EU
Economies Coeff. p-Value Coeff. p-Value Coeff. p-Value Coeff. p-Value Coeff. p-Value Coeff. p-Value

Bulgaria −0.2982 0.005 −1.3414 0.087 −0.1806 0.426 −0.3838 0.001 −2.0292 0.018 −1.4279 0.016

Czech Republic −1.2264 0.000 −3.4997 0.221 −1.4512 0.208 −1.4237 0.000 −1.1411 0.670 −7.5202 0.001

Estonia −0.9175 0.000 −5.4833 0.001 −0.5409 0.502 −0.9966 0.000 −8.8124 0.000 −4.5357 0.003

Croatia −0.7037 0.000 −0.3802 0.902 −1.0441 0.135 −0.7349 0.002 1.9585 0.800 −4.0308 0.016

Cyprus −0.1564 0.124 0.6746 0.494 0.3347 0.160 −0.3095 0.113 0.1905 0.918 −0.3595 0.523

Latvia −0.5121 0.013 −1.0732 0.452 −0.6387 0.190 −0.5238 0.017 −3.2454 0.192 −2.4900 0.042

Lithuania −0.5414 0.008 0.0154 0.988 −0.5934 0.245 −0.3132 0.041 0.8219 0.634 −1.4383 0.193

Hungary −0.0646 0.636 2.1754 0.410 0.1949 0.247 −0.2238 0.160 1.2731 0.695 −0.3007 0.626

Malta −0.3998 0.019 −0.2853 0.942 0.2729 0.577 −0.3852 0.044 −0.7631 0.852 −1.6301 0.120

Poland −0.7930 0.000 −1.8504 0.326 −1.2648 0.100 −0.8021 0.001 0.7713 0.935 −4.4601 0.010

Romania −0.2171 0.137 −0.0856 0.900 −0.3657 0.187 −0.1805 0.227 −0.1392 0.877 −1.0426 0.197

Slovenia −0.3713 0.023 0.6846 0.714 −0.5697 0.183 −0.4115 0.042 0.4092 0.814 −2.3423 0.085

Slovakia −0.5545 0.003 −1.1377 0.557 −1.2184 0.068 −0.7794 0.002 −7.6769 0.192 −4.8004 0.013

Source: authors’ own calculations.
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Table 4. Robustness check using Dynamic Fixed Effects Model vs. PMG for emerging EU economies in the periods 1998–2021 and 2004–2021.

Sample: 13 Emerging EU Economies; Period 1998–2021

Dependent Variable: fdi Long-Run Equilibrium (θ) Error-Correction (Φi) ∆lefec µi

DFE
Coef. p-value Coef. p-value Coef. p-value Coef. p-value

−0.1043 0.825 −0.4203 0.000 −0.2319 0.628 0.8275 0.150

PMG 0.8826 0.003 −0.5197 0.000 −0.89132 0.099 −0.5434 0.001

Hausman test

statistic 7.09 0.0077

Sample: 13 emerging EU economies; period 2004–2021

DFE 1.1257 0.297 −0.4802 0.000 −0.7360 0.333 −0.6880 0.633

PMG 2.3018 0.000 −0.5745 0.000 −1.4140 0.127 −2.7984 0.000

Hausman test

statistic 71.19 0.000

ARDL (1, 1)

Source: authors‘ own calculations.
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The estimated homogeneous coefficients obtained using the PMG estimator are given
in Table 2. It is observed that a significant long-run relationship exists between the FDI
inflow and the EATR dynamic (0.8826) in the period 1998–2021. The homogeneous esti-
mates confirm the long-run relationship, since the error-correction parameter is significant
and negative, showing the speed of adjustments towards the long-run equilibrium. It is
concluded that each year 51.97% of the EATR dynamic is corrected towards the equilibrium.
A similar result is provided by the MG estimator in the context of the error-correction
parameter, although the long-run equilibrium is not significant in the MG model. How-
ever, the PMG model is detected as efficient using the Hausman test, and therefore the
dynamic of the heterogeneous adjustment coefficient is analyzed using the PMG estimator
heterogeneous coefficient (Table 3).

The estimated homogeneous coefficients obtained using the PMG estimator are given
in Table 2. It is observed that there exists a significant long-run relationship between FDI
inflow and EATR dynamics (0.8826) in the period 1998–2021. The homogeneous estimates
confirm the long-run relationship, since the error-correction parameter is significant and
negative, showing the speed of the adjustments towards the long-run equilibrium. It is
concluded that each year 51.97% of EATR dynamics is corrected towards the equilibrium.
A similar result is provided by the MG estimator in the context of the error-correction
parameter, although the long-run equilibrium is not significant in the MG model. How-
ever, the PMG model is detected as efficient using the Hausman test, and therefore the
dynamic of the heterogeneous adjustment coefficient is analyzed using the PMG estimator
heterogeneous coefficient (Table 3).

The main advantage of heterogeneous panels is estimates of each emerging EU econ-
omy in the context of error-correction parameters. The error-correction term, indicating
correction towards long-run equilibrium, is significantly negative in Bulgaria, the Czech
Republic, Estonia, Croatia, Latvia, Lithuania, Malta, Poland, Slovenia and Slovakia. The
highest coefficient is detected in the Czech Republic, meaning over-correction, since the
value is higher than 1. Therefore, the speed of adjustment towards equilibrium is highest in
Estonia, meaning that this small open economy using tax competition in the context of the
EATR has succeeded in attracting FDI, converging towards equilibrium. On the other hand,
the error-correction parameter is not significant in Cyprus, Hungary and Romania. The
reason in the case of Cyprus can be found in the extremely high FDI inflow in the period
from 2009 to 2015, achieving values of FDI inflow of 280% of GDP, which can not only
be related to the lowering of the EATR. The high fluctuation of FDI inflows in Hungary
parallel to the constant lowering of the EATR did not lead to a long-run relationship.

We could conclude that on average in the emerging EU economies, a long-run equilib-
rium relationship exists between the EATR and FDI, while adjustments towards equilibrium
are heterogeneous in the context of speed and existence, namely in Cyprus, Hungary and
Romania; that kind of adjustment is not confirmed.

Hypothesis (H2) is oriented towards the assumption that the speed of the adjust-
ment to a long-run relationship between FDI inflow and the EATR is faster in emerging
EU economies for the period 2004–2021 due to joining the EU. We repeated the whole
procedure of estimation for the subsample of the 13 emerging EU economies for the pe-
riod 2004–2021: (i) the results of the Pesaran CD test showed the existence of CSD in the
subsample for the variables fdi’ and efec’ (Table 1, panel a); (ii) the Pesaran CIPS test in-
dicated stationarity in first differences for variables (Table 1, panel b); (iii) Westerlund
cointegration confirmed cointegration between fdi’ and efec’ (Table 1, panel c); (iv) using
the PMG and MG estimates, the Hausman test showed that the preferred specification is
PMG (Table 2). According to the results of the homogeneous coefficients, the long-run
relationship between the variables fdi’ and efec’ is significant, while the average (homoge-
neous) error-correction parameter is higher in comparison to the whole sample; namely,
the average speed of adjustment is 0.5745 for the period 2004–2021, while it is 0.5127 for the
period 1998–2021 (Table 2). This result indicates that accession to the EU contributed to a
faster achievement of the equilibrium relationship between FDI inflow and the EATR in the
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emerging EU economies. More precisely, Table 3 shows the dynamic of adjustment speed
in each emerging EU economy. It is obvious that in almost all the economies higher values
for the error-correction parameter are estimated. In Slovakia, the biggest increase in the
error-correction parameter is noted, from 55.45% of adjustment in one year for the sample
1998–2021, to 77.94% in one year after joining the EU. On the other hand, in Malta and
Lithuania the decrease in the error-correction parameter is identified after accession, while
in Cyprus, Hungary and Romania the error-correction parameters are still insignificant.

5.2. Robustness Check

A robustness check of the results was undertaken using changed methods of estima-
tion. We used the Dynamic Fixed Effects (DFE) model, since that method is appropriate for
the analyzed sample. Although the DFE estimator restricts the coefficients of the cointe-
grating vector to be equal across all the panels, for example the PMG estimator, the DFE
model also restricts the speed of the adjustment coefficient to be equal [44].

Similar to the results of the PMG estimation, according to the homogeneous parame-
ters in the DFE model, the error-correction parameters are significant and negative showing
adjustments towards long-run equilibrium. Once again, in both samples the error correc-
tions estimated by DFE are significant, but in the period 2004–2021 are higher (Table 4).
Although the same dynamic of adjustment is noted, the magnitude of the adjustments
is slightly lower in the model estimated by the DFE estimator in comparison to PMG
(42.03% against 51.97% in the period 1998–2021, while 48.02% against 57.45% in the period
2004–2021). Moreover, between the PMG and DFE estimators, the Hausman test indicates
that PMG is preferred over the DFE model.

The robustness check using the DFE method of estimation showed that in the homo-
geneous part of the model the same relationship was significant, with the same sign and
similar influence for the average of emerging EU economies. Hence, we could claim that
the results are stable in both samples across different estimators.

5.3. FDI Inflow Determinants—Panel-Corrected Standard Error (PCSE) Estimator Results

In the previous analysis, we concluded that the variable FDI inflow (fdi and fdi’)
and EATR (efec and efec’) are nonstationary and cointegrated, and that the sample is
heterogeneous, containing cross-section dependence. In this part of the paper, the focus of
the analysis is on the potential determinants of FDI in the period 2004–2021 for 13 emerging
EU economies; therefore, the properties of those new variables in the analysis need to be
checked. The same procedure is implemented in order to find out whether those variables
are stationary and whether cross-section dependence exists in the data.

The results of the Pesaran CD test are presented in Table 2 (Appendix, panel a), which
shows that the null hypothesis of cross-section independency has to be rejected in all
variables. In the next step, the Pesaran CIPS panel unit root tests fail to reject the null
hypothesis at a 5% significance level (Table 2, panel b), meaning that all the variables are
non-stationary. In the next step, the stationarity of first differences is tested, and the results
show that the variables are stationary in first differences with optimal lag length 1 (Akaike
information criteria).

Due to the detected problem of the nonstationarity of variables and cross-section
dependence in the variables, classical panel methods are limited. However, Beck and
Katz [50] recommended the use of the Panel-corrected standard errors (PCSE) estimator,
which allows for heteroskedastisity, autocorrelation and contemporaneous correlation
across panels. Due to the detected problems of autocorrelation (Wooldridge test, BFN-DW,
Baltagi-Li), heterokcedasticity (Wald test) and cross-section dependence (Pesaran CD test),
a robust estimator, the PCSE estimator, is implemented based on Equation (4). The problem
of nonstationarity is solved using the transformation of all the variables in terms of first
differences (we add prefix “d” in order to emphasize the first difference of the variable).

Table 5 represents only the significant variables in the model: the EATR, GDP per
capita, business environment variables and dummy variables representing outliers. It
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is expected that the reduction of the EATR provides FDI inflow, which is confirmed in
the PSCE model with the negative sign and significant variable defec. Otherwise, an
increase in the EATR would mean a reduction in the FDI inflow. The GDP per capita
effects FDI positively; namely, an increase in variable dgdp promotes FDI inflow. Moreover,
the business environmental variable “corruption” is significant in the model, showing a
positive relationship with the FDI inflow; namely, each increase in the corruption index
in the emerging EU economies increases the FDI inflow. On the other hand, the variables
related to interest rates (short-run or long-run) are not significant in the model, as well as
variables representing the level of competition. Namely, competition is already obtained in
the model by the EATR, and therefore the variable competition index is not significant.

Table 5. PSCE Estimator for emerging EU economies in the period 2004–2021.

Robust Estimates—Panel-Corrected Standard Errors (PCSE)

Dependent Variable: dfdi_d Coef. Std. Error p > (t)

Defec −1.6648 6.1589 0.007

Dgdp 39807.86 17138.55 0.020

Dcorr 3.9111 2.0217 0.053

Cons 1.0689 1.1988 0.371

dummy_M −1.9072 5.9077 0.001

dummy_H −7.5788 3.8317 0.048

R2 0.2042

Wald chi2 132.15 0.000

Number of observations 233
Source: authors‘ own calculations.

The extremely high FDI inflow in the period 2004–2008 is captured by the dummy
variable for Malta, while the dummy variable for Hungary captures outliers in the years
2015 and 2016 in the context of an intensive reduction of the EATR. The variables dummy_H
and dummy_M are significant in the model, showing that the reduction of taxes influenced
inversely on FDI. Negative FDI inflow in Hungary is detected in 2015 and 2016, and further,
Hungarian policymakers reacted with a sharp corporate tax reduction in 2017 from 19% to
9%, and consequently on the EATR. Although constant lowering of the EATR in Hungary
is present, a high fluctuation of FDI inflows was identified, and therefore did not lead
to a long-run relationship in PMG (Table 3) and represents an outlier in the PSCE model
(Table 5). Similar to the case of Cyprus in the PMG model with an extremely high FDI
inflow in the period 2009–2015, the increase in Malta’s FDI in the period 2004–2008 could
not be related only and dominantly to the EATR reduction.

The findings represented in Table 5 might be interpreted as an acceptance of Hypoth-
esis (H3) that the negative link between the EATR and FDI inflows is significant, and
that variable EATR, GDP per capita, corruption index and the effects of global crisis are
significant for decisions on investment allocation in the emerging EU economies.

6. Conclusions

Changes in the EATR and their impacts on FDI influx have been an important topic of
debate amongst academics and policymakers, since there are divided opinions as to whether
or not to pursue further corporate tax coordination against harmful competitiveness in
the EU. This research contributes to the literature that analyzes the impacts of EATR
changes on FDI localization by focusing on the emerging EU economies that typically
have lower corporate tax rates and EATR in comparison to developed EU countries. The
main findings of the paper can be summarized as follows: (i) The results of the dynamic
panel models (PMG estimator) based on thirteen emerging EU economies for the period
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1998–2021 show that a significant long-run relationship between EATR dynamics and FDI
inflow exists [8]. Thus, speed of adjustment towards equilibrium is heterogeneous; in
Estonia it is the highest, meaning that this small open economy using tax competition to
lower the EATR has succeeded in attracting FDI, converging towards equilibrium. On the
other hand, in Cyprus, Hungary and Romania that kind of adjustment is not confirmed.
(ii) Using the PMG estimator for the period 2004–2021, it is confirmed that accession to
the EU contributed to the faster achievement of an equilibrium relationship between the
EATR and FDI influx in almost all the emerging EU economies due to easier capital, labor,
goods and services movement between members [2]. Namely, Slovakia noticed the biggest
increase in adjustment in one year after joining the EU compared to the sample 1998–2021,
while Malta and Lithuania experienced the opposite result. Additionally, the long-run
relationships in Cyprus, Hungary and Romania are insignificant. (iii) The Dynamic Fixed
Effects (DFE) model is implemented as a robustness check since that method restricts the
coefficients of the cointegrating vector to be equal across all panels, as well as restricting the
speed of the adjustment coefficient to be equal. The DFE model confirmed the conclusions
based on the PMG model, since the results show there are adjustments towards long-run
equilibrium. However, the Hausman test indicated that PMG is preferred over the DFE
model. (iv) Significant variables were also included in the PCSE model (EATR, GDP per
capita, interest rates, business environment variables and dummy variables representing
outliers). The PSCE model confirmed that a decrease in EATR generates FDI inflow, while
GDP per capita effects FDI positively. Moreover, FDI inflow is positively influenced by
the ‘corruption index’ as a business environmental variable since an increasing corruption
index in emerging EU economies increases FDI inflow. Two dummy variables show that the
reduction of taxes influenced FDI inversely. Namely, although in Hungary EATR cuts are
present, a high fluctuation of FDI inflows is identified, and therefore a long-run relationship
in PMG is not detected, representing an outlier in the PSCE model. The results for Cyprus
and Malta could not be related only and dominantly to EATR reduction.

To sum up, the empirical analyses in the paper showed that tax competition in the
emerging EU economies exists and is oriented towards FDI inflow. The downward pres-
sures of the EATR were present during the period 1998–2021, meaning a race to a bottom,
and moving away from tax coordination with the developed EU economies. Despite
attempts by EU institutions to reduce harmful tax competition within the EU, most of
the emerging EU economies have achieved considerable success by implementing the
mentioned policy. Therefore, it is necessary for EU policymakers: (i) to further reconsider
the harmfulness/advantages of tax competition in comparison to tax coordination, given
that tax coordination can also negatively affect economies with lower tax rates [24], while
success in FDI attraction is confirmed in this paper; (ii) to examine whether downward
pressures and the lowering EATR tendency in the observed period could be characterized
as a possibility for tax coordination within the EU but at lower tax levels, in order to prevent
a further race to a bottom defining a floor for tax competitiveness in the EU.
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Appendix A

Table 1. Variables’ sources and description.

Symbol Sample Description Source

fdi 13 emerging EU economies; 1998–2021
Foreign direct investment, net inflows (% of GDP)

World Bank, World Development Indicatorsfdi’ 13 emerging EU economies; 2004–2021

fdi_d 13 emerging EU economies; 2004–2021 Foreign direct investment, net inflows (current dollars)

efec 13 emerging EU economies; 1998–2021 Effective average tax rates, large corporations in non-financial
sector (computed at corporate level, for average asset
composition and funding sources), %

Spengel, Christoph et al. (2019), Effective tax levels using the
Devereux/Griffith methodology, Project for the EU Commission
TAXUD/2019/DE/312; Data are taken from Section Cefec’ 13 emerging EU economies; 2004–2021

sir 13 emerging EU economies; 2004–2021 Short-term interest rate OECD

lir 13 emerging EU economies; 2004–2021 Long-term interest rate OECD

GDP_pc 13 emerging EU economies; 2004–2021 Gross domestic product in current prices, million euros Eurostat

Comp 13 emerging EU economies; 2004–2019

Competitiveness index, consisting of 98 variables, based on
twelve pillars: (1) institutions, (2) infrastructure, (3) adoption of
ICT, (4) macroeconomic stability, (5) health, (6) workforce skills,
(7) product market, (8) labor market, (9) financial system, (10)
market size, (11) business dynamics and (12) ability to innovate.

Trading economics

Corr 13 emerging EU economies; 2004–2019 Corruption index in public sector; 0—corruption at the highest
level; 100—economy without corruption. Trading economics

Source: authors’ presentation.

Table 2. Pesaran CD test and Pesaran CIPS unit root test for FDI and potential determinants.

Sample: 13 Emerging EU Economies, 2004–2021

(a) (b)

Variables Pesaran CD Test p-Values Lags
Pesaran (CIPS) Panel Unit Root

Test in the Level; Z(
−
t )-Stat.

p-Values
Pesaran (CIPS) Test at the First

Differences; Z(
−
t )-Stat.

p-Values

fdi_d 10.48 0.000

0 −1.081 0.140 −5.305 0.000

1 −3.681 0.000 −6.678 0.000

2 2.821 0.998 −3.322 0.000
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Table 2. Cont.

Sample: 13 Emerging EU Economies, 2004–2021

(a) (b)

Variables Pesaran CD Test p-Values Lags
Pesaran (CIPS) Panel Unit Root

Test in the Level; Z(
−
t )-Stat.

p-Values
Pesaran (CIPS) Test at the First

Differences; Z(
−
t )-Stat.

p-Values

Fec 1.99 0.049

0 −0.973 0.165 −5.066 0.000

1 1.762 0.961 −1.201 0.000

2 3.409 1.000 −4.671 0.000

Corr 6.74 0.000

0 −1.037 0.150 −5.625 0.000

1 0.164 0.565 −0.290 0.000

2 1.349 0.911 0.079 0.532

Comp 31.64 0.000

0 −1.363 0.086 −3.330 0.000

1 −0.024 0.490 −1.765 0.039

2 −3.515 0.000 −4.933 0.000

GDP_pc 17.66 0.000

0 −0.161 0.436 −13.094 0.000

1 0.251 0.599 −4.020 0.000

2 0.816 0.793 −1.547 0.061

Sir 14.61 0.000

0 −1.974 0.024 −7.431 0.000

1 −0.685 0.753 −2.843 0.002

2 −1.096 0.137 - -

Lir 15.53 0.000

0 −1.146 0.126 −6.408 0.000

1 0.302 0.619 −2.954 0.002

2 1.478 0.930 - -

Source: authors’ own calculations.
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