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Abstract

The intensity of competition figures as an important factor in increasing economic
activity. The intensification of market competition is one of the key goals of economic policy
in post-socialist countries. The aim of this paper is to determine the contribution of the
intensity of competition to the level of economic activity in these countries. In this article, a
panel analysis is carried out on a sample of 22 post-socialist countries for the period between
2006 and 2019. The indicator of the intensity of local competition from the Global
Competitiveness Index of the World Economic Forum is taken as a measure of the intensity
of competition. The results of the conducted research indicate that the increase in the
intensity of competition has a positive effect on economic activity, expressed by the level of
gross domestic product (GDP) in the selected post-socialist countries.

Key words: gross domestic product (GDP), economic activity, intensity of
competition, post-socialist countries, panel data.

EKOHOMCKA AKTUBHOCT U UHTEH3UTET
KOHKYPEHIIMJE Y TIOCTCOIUJAJIMUCTUYKUM
3EMJbAMA: ITAHEJI AHAJIM3A

Ancrpakrt

VIHTeH3UTET KOHKYPEHIMje Mpe/IcTaB/ba OWTaH YMHHUIAL MoBehamba EKOHOMCKE
aKTHBHOCTH. IHTEH3UBHpPabhe KOHKYPEHIIMje Ha TPXKUILTY je/IaH je O KIbYYHHX LHJbe-
Ba EKOHOMCKE TTOJIMTHKE MOCTCOLMjaIMCTHYKUX 3eMasba. L{uib oBOTr paja je na yTBpau
JOIIPHUHOC yTI/ILlaja HHTCH3UTCTA KOHKprHLLI/IjC Ha HUBO €KOHOMCKEC aKTHBHOCTH OBHX
3eMasba. Y OBOM WIAHKY CE CIIPOBOJIM ITaHEJ aHAIU3a Ha Y30pKY 0J1 22 MOCTCOLU]jau-
CTUYKe 3eMJbe 3a neproa usmely 2006. u 2019. roqune. Kao mepa creneHa HHTEH3H-
TeTa KOHKYpEHIIMje y3uMa ce HHANKATOp MHTEH3UTeTa JIOKaIHe KOHKYpeHIuje u3 MH-
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JieKca riobanHe KOHKYpeHTHOCTH CBETCKOT eKOHOMCKOT (opyMa. Pesynratn mctpa-
JKUBamba yKasyjy Ha TO Ja HOpacT CTelleHa HHTEH3UTeTa KOHKYPEHIN]e TO3UTHBHO yTH-
Yye Ha eKOHOMCKY aKTHBHOCT, M3pakeHy HUBOOM OpyTto momaher npomsBona (BAIT) y
o1abpaHNUM HOCTCOIHMjATCTHIKAM 3eMJbaMa.

Kibyune peun:  6pyro nomahu nponssox (B/II1), ekoHOMCKa aKTHBHOCT, HHTEH3UTET
KOHKYPEHIHje, TOCTCOLHjATCTUIKE 3eMJbE, IIaHeI ITOalH.

INTRODUCTION

Economic theory and empirical research indicate the existence of a
relationship between the intensity of competition and economic activity.
According to the relevant economic literature, the intensity of competition
brings about greater economic efficiency and, consequently, greater eco-
nomic output (Nielsen, Rolmer, Harhoff, Andersen, & Okholm, 2013, pp.
13-14). Competition drives productivity growth by influencing companies
to compete in the market place in terms of improving operational processes,
costs reduction, and the production of products and services that better
meet consumer needs. Namely, competition leads to allocative, productive,
and dynamic efficiency (Motta, 2003, p. 50; Boheim, 2004, p. 154). Com-
petition is especially important for post-socialist countries, as it is a key
element of their reform (transition) processes (Vagliasindi, 2001, pp. 1-2).
According to the transition theory, competition in these countries contrib-
utes to price reduction, excludes inefficient firms from the market, and is
important for the development of innovation (Friesenbichler, Boheim, &
Laster, 2014, pp. 9-10). Empirical studies provide different and often con-
tradictory results regarding the analysed relationship between the intensity
of competition and economic activity. In this context, there are three groups
of authors. The first group of authors finds a positive relationship between
competition and economic activity. The second group of authors does not
find a statistically significant relationship, and they conclude that there is
no clear relationship between competition and economic activity. Finally,
the third group of authors finds a negative relationship between competi-
tion and economic activity.

The aim of this paper is to determine the relationship between the
intensity of competition and economic activity in post-socialist countries.
Specifically, the paper will analyse the relationship between the intensity
of competition and the level of gross domestic product (GDP) on a sample
of 22 observed post-socialist countries in the period between 2006 and
2019. The research is conducted using panel data regression analysis.

The article starts from the research hypothesis that the intensity of
competition contributes to the level of economic activity. The intensity of
competition is measured by the indicator of the intensity of local competi-
tion taken from the Global Competitiveness Index of the World Economic
Forum, while economic activity is measured by the level of GDP.
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In addition to its introductory part, the paper consists of three sec-
tions and a conclusion. The second part of the paper presents an overview
of existing relevant scientific literature that discusses the relationship be-
tween competition and the scope of economic activity at the state level.
The third section of the paper discusses the data, research methodology,
and selected econometric model. The fourth part of the paper presents and
discusses the obtained results of the conducted panel data analysis, while
its final part derives conclusions from this analysis.

LITERATURE REVIEW

In their economic studies, many authors indicate that the correlation
between the intensity of competition and the GDP level is positive. They
conclude that the intensity of competition contributes to greater economic
efficiency, which consequently leads to greater output. Contrary to them,
other authors prove that there is no statistically significant relationship be-
tween competition and economic activity. They show through their empir-
ical studies that the intensity of competition is not correlated with GDP. In
addition, some authors claim that the intensity of competition has a nega-
tive impact on GDP due to the negative effect of intense competition on
the development of innovations. In the following text, the most important
authors, and their viewpoints and analyses of the problem of the relation-
ship between the intensity of competition and economic activity are pre-
sented.

Dutz and Hayri (1999) analyse the impact of the intensity of com-
petition on the growth of gross national product (GNP) per capita on a sam-
ple of 100 countries for the period between 1986 and 1995. The research
confirms that the intensity of domestic competition has a positive effect on
the growth of GNP per capita. Carlin, Fries, Schaffer and Seabright (2001)
perform a regression analysis on a sample of 3300 firms in 25 transition
countries to determine whether competition affects firm performance. The
research indicates that competitive pressure has a significant positive im-
pact on sales volume growth, labour productivity growth, and product de-
velopment and improvement at the enterprise level.

In their research, Aghion, Harris, Howitt and Vickers (2001) con-
firm that competition has a positive impact on economic growth as it urges
firms to innovate in order to survive on the market. They find that an in-
crease in economic growth is accompanied by an increase in the intensity
of competition, and that the maximum of economic growth is achieved at
the maximum of the intensity of competition. Aghion, Bloom, Blundell,
Griffith and Howitt (2005) also find that the relationship between compe-
tition and innovation can be shown as an inverted ‘U’ letter. Increasing the
intensity of competition from a low level naturally leads to the growth of
innovations and a positive impact on economic growth, up to a certain max-
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imum point. However, a further growth of the intensity of competition be-
yond this maximum point leads to a decrease in innovation and a negative
impact on economic growth. In other words, the nature of competition’s
impact on economic growth is determined by the level of competition. In
their more recent empirical research, Aghion, Farhi and Kharroubi (2019)
point to the existence of a relationship among monetary policy, economic
growth and competition in the product market. The research indicates that
the easing of monetary policy contributes to the growth of sector (at the
firm level), and this is more so when the degree of competition in the coun-
try is greater. Aghion, Bergeaud, Boppart, Klenowand Li (2019) problem-
atise the theory of falling economic growth and rising rents. They find that
economic growth declines while the concentration of firms rises. The study
shows that greater competition from efficient firms influences less efficient
firms to enter markets less profitably and, therefore, to innovate less. As a
result, incentives for innovation decline, reducing long-term economic
growth. Aghion, Cherif and Hasanov (2021) also point to the existence of
a relationship among competition, innovation, and inclusive growth that
contributes to all layers of society. The study confirms that a lower inten-
sity of competition implies less inclusive economic growth and greater in-
equality in income distribution.

Ahn, Duval and Sever (2020) identify the relationship between mac-
roeconomic policy, product market competition, and economic growth.
The research indicates complementarity between the deregulation of the
product market, i.e. intensification of competition and counter-cyclical
monetary (and fiscal) policy in encouraging investments and economic
growth. Countercyclical macroeconomic policy can strengthen long-term
growth, especially in conditions of intense product market competition.
Hong (2022) finds a positive correlation among effective competition and
competition policy, on the one hand, and the most important macroeco-
nomic variables, such as labour productivity, economic growth, innova-
tion, employment and reducing inequalities, on the other hand. Ultimately,
in their research on the impact of competition protection policy on the eco-
nomic development and by applying correlation and regression analysis on
cross-sectional data, Beki¢, Radivojevi¢ and Krsti¢ (2019) conclude that
the growth of the competition policy efficiency has a positive effect on the
GDP trend in the observed transition countries.

Krakowski (2005) conducts a regression analysis on a sample of 101
countries and finds that there is a positive correlation between the intensity
of local competition and GNP per capita. He concludes that countries with
a higher GNP per capita have a higher intensity of competition. Scopelliti
(2010) conducts a panel analysis of 20 OECD countries for the period be-
tween 1995 and 2005 to examine the relationship among competition, eco-
nomic growth, and technological progress. Scopelliti uses the Index of
Business Freedom as a measure of the domestic competition pressure. This
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author also measures innovations by the number of patents, while using the
growth rate of total factor productivity (TFP) as a measure of economic
growth. The research results indicate that the impact of competition on eco-
nomic growth depends on the distance of the country from the technologi-
cal frontier. The positive impact of domestic competition on economic
growth is greater for those countries that are closer to the technological
frontier than for countries that are further away from the frontier.

Conversely, Monago (2013) suggests that there is no clear relation-
ship between competition and economic development, but that more devel-
oped countries simply have a higher intensity of competition. He conducts
a panel data analysis on a sample of 100 countries for the period between
2005 and 2011. Monago uses GDP per capita as a measure of economic
development, while he uses an indicator of the intensity of local competi-
tion as a measure of competition. The research shows that the contribution
of the intensity of competition to economic development in the case of low-
and lower-middle-income countries does not reach statistical significance.
In addition, it confirms a positive relationship for upper middle-income
countries, while finding a negative relationship for high-income countries.
Gomma (2014) conducts a panel data analysis on a sample of 115 countries
for the period between 1995 and 2010, and finds a negative relationship
between the intensity of competition and economic growth. He uses the
Business Freedom Index as a measure of domestic competition intensity.
Gomma concludes that the intensity of domestic competition leads to a de-
crease in GDP growth, as it has a negative impact on the development of
innovations. Finally, Yussef and Zaki (2019), by investigating the nature
and influence of competition policy on the economic growth of Middle
Eastern and African countries, find somewhat contradictory results. While
competition policy measures have a positive and statistically significant
impact on the growth of GDP trend component, their impact on the GDP
cyclical component is statistically insignificant.

A review of the literature and research results of various authors
show that the relationship between competition and economic activity rep-
resents an open question in economics. This imposes the need for further
empirical analysis of the given problem.

DATA AND METHODOLOGY

The subject of research in this paper is the relationship between the
intensity of competition and economic activity in post-socialist countries.
The economic activity of countries is measured by their GDP level. The
intensity of competition is measured using the indicator of the intensity of
local competition from the World Economic Forum Global Competitive-
ness Index. The value of the intensity of the local competition indicator
ranges from 1 to 7, whereby 1 represents the absence of competition and 7
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corresponds to the highest intensity of market competition (World Eco-
nomic Forum, 2017, p. 346).

The analysis is conducted on panel data, which consists of 22 post-
socialist countries for the period between 2006 and 2019. The term ‘post-
socialist countries’ refers to all those countries that left behind the socialist
system and accepted the capitalist, i.e. market economy. The following
post-socialist countries are included in the panel data: Albania, Armenia,
Azerbaijan, Bulgaria, Croatia, the Czech Republic, Estonia, Georgia, Hun-
gary, Kazakhstan, Kyrgyzstan, Latvia, Lithuania, Mongolia, Montenegro,
Poland, Romania, the Russian Federation, Serbia, Slovakia, Slovenia, and
Ukraine (Nafziger, 2005, pp. 22-23, & 742; EBRD, 2010, p. 4). The ob-
served panel data is of the balanced type.

In the paper, panel regression analysis is used to determine the rela-
tionship between the dependent and independent variables. The dependent
variable is a level of GDP (constant 2010 US$), which figures as an indi-
cator of economic activity. The authors decided to use the value of the log-
arithm of GDP to equalise large-scale data. GDP values were taken from
the World Bank database (The World Bank, 2020). The employed inde-
pendent variables are the following indicators: intensity of local competi-
tion (ILC), institutions (INS), infrastructure (INF), macroeconomic envi-
ronment (ME), higher education and training (HET), labour market effi-
ciency (LME), financial market development (FMD), and technological
readiness (TR). The selection of independent variables was made on the
basis of economic theory and research, which states that the economic ac-
tivity of a country is determined by the competitiveness of its economy
(World Economic Forum, 200643, p. 3, & 5-10, 2017b, p. 1, 4, & 12). The
values of the independent variables were taken from the Global Competi-
tiveness Index database of the World Economic Forum (World Economic
Forum, 2018).

It should be noted here that the Global Competitiveness Index,
which was used in this analysis, is based on the twelve-pillar structure that
was introduced in 2006 and was valid until the Global Competitiveness
Report edition for 2017-2018, after which its calculation methodology had
changed (Dudas & Cibul’a, 2019, pp. 50-51). Therefore, in this paper, a
linear extrapolation of all considered variables, with the exception of the
GDP variable, was performed for two years (2018 and 2019), i.e. until the
outbreak of the COVID-19 virus pandemic shock, in order to ensure com-
parability of data and accuracy of predictions. The paper did not take into
account the period after the outbreak of the pandemic, bearing in mind that
many pandemic measures of state intervention affected the distortion of
market competition, which would also distort the results of this analysis
itself.

Taking into account all the noted variables, the research model got
the following form:
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LogGDP = ag + B1ILC + B2INS + B3INF + BsME + BsHET + BsLME +
B7zFMD + BgTR + €

ao - intercept; Pa,B2, B3 .... Bs - coefficients (slopes); € - error term

The main research hypothesis in the paper is that the intensity of
competition has a positive effect on economic activity at the state level.

The statistical program used for analysing panel data and the graph-
ical presentation of data in this article is the R program. The following soft-
ware packages were used within the R program: ‘plm,’‘for-
eign,’‘Imtest,’‘ggplot2,’‘dplyr’ and‘car.’

The descriptive statistics of all variables are presented in Table 1.

Table 1. Descriptive statistics

Mean Standard Median Max Min
deviation

GDP 1.5909e+11 3.3904e+11 5.0229e+10 1.7624e+12 3.7344e+9
(constant 2010 US$)
Log of GDP 10.70173 0.6314511 10.70096 1224612 9.572227
(constant 2010 US$)
Intensity of local 4723671 0.6090713 4.648524 5.832775 3.341312
competition
Institutions 3.741536 0.4695952 3.698845 5.156973 2.743351
Infrastructure 3.932577 0.7494491 4.059439 5.475785 1.815446
Macroeconomic 4.853972 0.7128711 4.913580 6.4156 3.121060
environment
Higher education and 4517824 0.5231843 4542967 5569499 2.998960
training
Labour market 4384675 0.3244547 4.397622 5.154612 3.636913
efficiency
Financial market 3.933487 0.5118060 3.927632 5.096513 2.423516
development

Technological readiness 4.150343 0.8343914 4.193604 6.105241 1.972609
Source: Authors’ calculations

The mean of GDP for 22 post-socialist countries is 1.5909e+11 dol-
lars, the maximum value amounts to 1.7624e+12, and the minimum value
is 3.7344e+9 dollars. The standard deviation of GDP amounts to
3.3904e+11. The coefficient of variation of GDP has been obtained by the
following formula: 3.3904e+11/1.5909e+11=2.131. A coefficient of vari-
ation value greater than 1 indicates a large standard deviation and data var-
iability. The mean of the log of GDP is 10.7, the maximum value is 12.2,
and the minimum value is 9.6. The standard deviation of the log of GDP is
0.631451, while the coefficient of variation amounts to 0.631451/10.70173
= 0.059. The mean of the indicator of the intensity of local competition for
22 post-socialist countries is 4.7, the maximum value is 5.8 and the mini-
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mum value is 3.3. The number of observations for each variable is 22
(countries) x 14 (time periods) = 308.

The values of the indicator of the GDP logarithm (log GDP) for all
22 post-socialist countries are presented in Graph 1. More precisely, the
mean, maximum, and minimum values of this indicator are given here in
the form of bar graphs for each country separately for the period between
2006 and 2019.
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Graph 1. Log GDP (constant 2010 US$): Mean, max, and min value
Source: Authors’ contribution

An overview of log GDP values of post-socialist countries from
Graph 1 shows that the observed sample consists of a heterogeneous group
of countries. An overview of the log GDP indicator shows that Russia and
Poland have the highest GDP values, while Kyrgyzstan and Montenegro
have the lowest values. The length of the bar graphs indicates whether there
was a change in the value of GDP in the observed period.

The values of the intensity of local competition indicator for all 22
post-socialist countries are presented in Graph 2. More precisely, the mean,
maximum, and minimum values of this indicator are also given here in the
form of bar graphs for each country separately for the period between 2006
and 2019. This indicator measures the intensity of domestic competition.
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Intensity of local competition
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Graph 2. Intensity of local competition: Mean, max, and min value
Source: Authors’ contribution

An overview of the indicator of the intensity of local competition
from Graph 2 shows that the Czech Republic, Estonia, and Slovakia have
the highest values of this indicator, while Albania, Kyrgyzstan, Montene-
gro, and Serbia have the lowest values of the indicator. The length of the
bar graphs indicates whether there was an increase in the intensity of com-
petition during the observed period. It is noticeable that countries starting
from a lower position on the graph have longer bar graphs, while countries
that are in a higher position have shorter bar graphs. Longer bar graphs
represent countries in transition, while shorter bar graphs represent coun-
tries that have completed the transition process and have already reached a
higher level of competition intensity (United Nations, 2007a, p. 130;
2008b, p. 142; 2014c, p. 145; 2017d, p. 153).

RESULTS AND DISCUSSION

The results of the correlation analysis between the dependent varia-
ble of log GDP and the independent variables are presented in Table 2.
Correlation coefficients are given in order to find out the strength and di-
rection of the correlation relationship among these variables.
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Table 2. Correlation coefficients between the dependent variable
of the logarithm of GDP and the independent variables

Log GDP (constant 2010 US$)

Intensity of local competition 0.35
Institutions -0.09
Infrastructure 0.38
Macroeconomic environment 0.32
Higher education and training 0.38
Labour market efficiency -0.04
Financial market development 0.03
Technological readiness 0.27

Source: Authors’ calculations

The correlation coefficients presented in Table 2 indicate that there
is a satisfactory correlation level for further analysis between the variable
of log GDP and the following variables: intensity of local competition, in-
frastructure, macroeconomic environment, higher education and training,
and technological readiness. However, the correlation coefficients between
the variable of log GDP and the following variables: institutions, labour
market efficiency, and financial market development indicate a non-exist-
ent correlation, so these variables were excluded from the model, having
no significance for further analysis. At the same time, all the remaining
variables have a positive impact on the level of log GDP.

The results of the correlation analysis of independent variables are
presented in the form of a correlation matrix in Table 3. The correlation
matrix is given in order to determine multicollinearity in the model and
thereby to eliminate errors in the regression analysis.

Table 3. Correlation matrix of independent variables

ILC INS INF ME HET LME FMD TR

ILC 1.00

INS 049 1.00

INF 055 054 1.00

ME 041 045 034 1.00

HET 074 051 076 024 100

LME 0.11 0.48 0.02 0.39 -0.01 1.00
FMD 0.48 0.51 0.15 0.46 0.22 0.29 1.00
TR 0.68 0.57 0.82 0.41 0.78 -0.03 0.29 1.00
Legend: ILC- intensity of local competition, INS- institutions, INF- infrastructure, ME-
macroeconomic environment, HET- higher education and training, LME- labour market
efficiency, FMD- financial market development, and TR- technological readiness.
Source: Authors’ calculations

The data presented in Table 3 indicates a high value of the correla-
tion coefficient between the variables intensity of local competition and
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higher education and training (0.74), as well as between the variables in-
tensity of local competition and technological readiness (0.68). Further-
more, there is a high correlation coefficient in the case of the variables in-
frastructure and higher education and training (0.76), followed by the var-
iables infrastructure and technological readiness (0.82). The correlation co-
efficient is also high in the case of the variables higher education and train-
ing and technological readiness (0.78).The value of the correlation coeffi-
cient above 0.7 between two or more independent variables indicates the
presence of a multicollinearity problem (Tabachnick & Fidell, 2019, p. 77).

The results of the Variance Inflation Factor (VIF) test are presented
in Table 4 in order to assess the possibility of multicollinearity in the
model. On this occasion, three models were analysed, namely Model 1,
Model 2, and Model 3. Model 1 includes the following variables: log GDP,
ILC, INS, INF, ME, HET, LME, FMD, and TR. Model 2 includes: log
GDP, ILC, INS, ME, HET, and TR, while Model 3 includes: log GDP,
ILC, INF, and ME. The logic of using multiple models in the analysis of
the Variance Inflation Factor is to observe the change of this parameter
when certain variables are omitted from the model.

Table 4. Results of Variance Inflation Factortest

Variables Model 1 Model 2 Model 3
Intensity of local competition 3.1532 2.7152 1.5702
Institutions 2.8905 - -
Infrastructure 3.8726 3.6744 1.4710
Macroeconomic environment 1.7480 1.3645 1.2302
Higher education and training 4.2018 4.1056 -
Labour market efficiency 1.8550 - -
Financial market development 1.8669 - -
Technological readiness 4.9274 4.2744 -

Source: Authors’ calculations

The results of the Variance Inflation Factor test from Table 4 indi-
cate an increased test value in Model 1 for the variables higher education
and training (4.2) and technological readiness (4.9). The values of the Var-
iance Inflation Factor for these two variables exceed the limit of 4 points,
which could imply the presence of possible multicollinearity. It is recom-
mended to remove observed collinearity by sequentially excluding the var-
iables with the highest value of the Variance Inflation Factor, until this in-
dicator of all remaining variables from the model amounts to a value below
the value of 3 (Zuur, leno, & Elphick, 2010, p. 9; O'Brien, 2007, pp. 680-
681, & 684).

Based on the results of the correlation matrix and the results of the
Variance Inflation Factor test, and in order to avoid the possible problem
of multicollinearity, the following two variables: (a) higher education and
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training and (b) technological readiness were excluded from the model.
Therefore, only three variables remained in the model for further analysis:
intensity of local competition, infrastructure, and macroeconomic environ-
ment (Model 3).

The existence of a unit root in the observed panel data was tested
using the ‘Im, Pesaran and Shin’ (‘IPS’) test. The ‘IPS’ test was chosen
due to the length of the time series, T = 13, as well as the fact that it has
generally been shown to be more powerful than the ‘Levin, Lin and Chu’
(‘LLC’) test and Fisher’s tests (Barbieri, 2006, p. 10, & 52). The results of
the conducted ‘IPS’ test are shown in Table 5, in which I(0) represents the
regular values of the variables (at the level) and I(1) represents the values
of the variables that were transformed by the first differentiation. The ob-
tained p-values of the test are presented in parentheses. When evaluating the
results of the unit root test, we are guided by the following rules: If the
obtained p-value is not statistically significant, then the time series is not
stationary. If the p-value is less than 0.05 at the significance level of a=0.05,
then we can reject the assumption that the time series has a unit root.

Table 5. Panel unit root test results

10) I(1)

Intercepts Intercepts Intercepts Intercepts

and trend and trend

Log GDP 5.315 -6.5655 -8.282 -13.133
(constant 2010 US$) 1) (2.592e-11) (< 2.2e-16) (<2.2e-16)

Intensity of local -3.7574 -9.2366 -11.95 -8.8979
competition (8.585e-05) (<2.2e-16) (<2.2e-16)  (<2.2e-16)

Infrastructure -0.9652 -6.5348 -10.718 -11.997
(0.1672) (3.185e-11) (<2.2e-16) (< 2.2e-16)

Macroeconomic -3.2003 -7.0254 -14.113 -12.214
environment (6.865e-05)  (1.067e-12) (< 2.2e-16) (< 2.2e-16)

Source: Authors’ calculations; (Kleiber, Lupi, 2011, p. 8)

The results of the unit root test show that the log GDP variable at
the level is non-stationary, with a p-value of 1 with the included intercept,
indicating that the series has a unit root. The log GDP variable after the
first differentiation obtained a p-value less than 2.2e-16 with the included
intercept and a p-value less than 2.2e-16 with the included intercept and
trend. These values were significantly less than 0.05 in both cases, so the
log GDP variable became stationary after its first differentiation. The var-
iables of intensity of local competition, and macroeconomic environment
had a p-value less than 0.05, both at the level 1(0) and also in the case of
order of integration I(1), indicating that they did not have unit roots. Fi-
nally, the infrastructure variable had a p-value of 0.1672 with the included
intercept and it is not stationary, while it got a p-value less than 2.2e-16
after its first differentiation, which made it stationary.
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The results of the panel regression analysis and corresponding sum-
mary statistics are presented in Table 6. The authors decided to conduct the
panel regression analysis on the variables that were transformed by first
differentiation, considering the obtained results of the unit root test. The
number of observations in the panel has decreased, and now it amounts to
22 x 13 = 286, since the time series was shortened by one unite due to the
transformation by first differencing. Table 6 presents a comparative over-
view of the panel regression analysis results of the Pooled OLS model, the
Fixed effects model (LSDV), and the Random effects model. The authors
decided to choose the model with dummy variables (LSDV) as a type of
fixed effects model. The reason for choosing this model is that it gives the

Table 6. Panel regression analysis results of the Pooled OLS model,
the Model with fixed effects (LSDV), and the Model with random effects

Pooled OLS LSDV Random effects
Intercept
= Coefficient 0.0123671 0.0154977 0.0125237
= Std. Error 0.0012698 0.0050728 0.0015982
= tvalue 9.7393 3.055 7.8364
= Pr(>[t]) <2.2e-16™ 0.00248 ™ 4.638e-15 "
Intensity of local
competition 0.0143560 0.0122497 0.0133720
= Coefficient 0.0052354 0.0051857 0.0051210
= Std. Error 2.7421 2.362 2.6112
= tvalue 0.006495 ™ 0.01890 * 0.009023 ™
= Pr(>[t))
Infrastructure
= Coefficient -0.0043103 -0.0068358 -0.0054850
= Std. Error 0.0058503 0.0058279 0.0057379
= tvalue -0.7368 -1.173 -0.9559
= Pr(>[t]) 0.461884 0.24189 0.339107
Macroeconomic
environment 0.0128906 0.0130992 0.0129876
= Coefficient 0.0028430 0.0027976 0.0027724
= Std. Error 4.5342 4.682 4.6846
= tvalue 8.559¢-06 " 4.57e-06 ™ 2.805e-06 "
= Pr(>[t))
R-squared 0.09961 0.218 0.10369
Adjusted R-squared 0.09003 0.1461 0.09415
Total Sum of Squares 0.10555 - 0.099328
Residual Sum of Squares 0.09504 0.082542 0.089029
Degrees of freedom 282 261 261
F - statistics 10.3991 3.032 Chisqg: 32.6239
p- value 1.642e-06 6.574e-06 3.866e-07
6 (theta) - - 0.2809

Significant codes: 0 <™ 0.001 <> 0.01 <~ 0.05 > 0.1 <1
Source: Authors’ calculations; (Torres-Reyna, 2010, pp. 8-14)
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correct values of the F-statistic (model), the coefficient of determination
(R?), the adjusted coefficient of determination R?, and the total sum of
squares, as opposed to the “Within’ model which generates incorrect values
of these parameters (Park, 2011, p. 10 & 32). More detailed results of the
panel LSDV regression in the case of dummy variables (countries) are not
shown in Table 6 due to the present limitation on the length of the article
and overcrowding, i.e. the need for their transparency.

The results of the tests for the evaluation and selection between the
Pooled OLS model, the Fixed-effects model and the Random-effects model
are presented in Table 7. The following tests were performed: the F test,
the Breusch-Pagan LM test, and the Hausman test.

Table 7. The results of the model estimation tests

F test Breusch-Pagan LM test Hausman test
F=1.8819 chisq =5.779 chisq =2.3938
p =0.0125 p =0.01622 p = 0.4948

Source: Authors’ calculations; (Torres-Reyna, 2010, p. 12, 16 & 19)

The result of the F test indicates whether the choice of Pooled OLS
model is better than the Fixed-effects model (LSDV). If the p-value is less
than 0.05, then the fixed effects model performs better. In our case, the F
test records a p-value of 0.0125, so it is concluded that the panel data re-
gression analysis by the Fixed-effects model (LSDV) represents the right
choice.

The result of the Breusch-Pagan LM test tells us whether the Pooled
OLS model is better than the Random effects model. The Random effects
model is superior if the p-value is less than 0.05. In our case, the Breusch-
Pagan LM test records a probability p-value of 0.01622, so it was con-
cluded that the panel data regression analysis by the random effects model
was a preferred choice over the Pooled OLS regression analysis.

Finally, the result of the conducted Hausman test indicate whether
the Fixed-effects model is better to use than the Random-effects model.
The Fixed effects model is preferred if the p-valueis less than 0.05; other-
wise, the Random effects model is used (Croissant, Millo, 2008, p. 22). In
our case, the Hausman test recorded a p-value of 0.4948, so the regression
analysis by the Random effects model appeared to be the right choice.
Based on the results of the previous three conducted tests (the F test, the
Breusch-Pagan LM test, and the Hausman test), the authors opted for the
panel data regression analysis using the Random effects model.

The results of the tests for the assessment of serial correlation in the
chosen panel model with random effects are presented in Table 8. For this
purpose, the following tests were employed: the Durbin-Watson test and
the Breusch-Godfrey/Wooldridge test.
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Table 8. Serial correlation in the selected panel model

Durbin-Watson test Breusch-Godfrey/Wooldridge test
DW = 1.6344 chisq = 66.896
p = 0.0009572 p = 2.976e-09

Source: Authors’ calculations; (Torres-Reyna, 2010, p. 21)

The results of the Durbin-Watson and Breusch-Godfrey/Wooldridge
tests indicate that there was a serial correlation in the model, as the p-value in
both tests was less than 0.05. (Croissant, Millo, 2008, p. 26).

Due to the determined serial correlation in the observed model, the
paper approached the evaluation of the selected Random effects panel data
model with the correction of the obtained coefficients by Newey-West ro-
bust standard errors. These results are presented in Table 9. Otherwise, the
method of correcting the coefficients with Newey-West standard errors is
a robust procedure that takes into account the observed autocorrelation in
the model with great precision, among other things (Gujarati, 2012, p. 108).

Table 9. Results of the chosen Rondom effects panel model
corrected by ‘Newey-West’ standard error

Coefficient Std. Error tvalue Pr(>Jt)

Intercept 0.0125237 0.0015726 7.9636 4.132e-14™
Intensity of local competition 0.0133720 0.0057807 2.3132  0.0214305"
Infrastructure -0.0054850 0.0053815 -1.0192 0.3089606

Macroeconomic environment 0.0129876 0.0033988 3.8212 0.0001634™
Source: Authors’ calculations

The outcomes of the conducted statistical procedure indicate that the
local competition intensity coefficient, even after the correction of its
standard error with the Newey-West technique, remained relevant and sta-
tistically significant.

The results of the selected random effects panel regression analysis
from Table 6 and their corrections from Table 9 show that an increase in
the intensity of local competition had a positive and statistically significant
effect on the GDP in the observed post-socialist countries in the period be-
tween 2006 and 2019. The value of the g-coefficient of the intensity of
local competition indicator amounts to 0.01337, with its p-value of 0.009,
while its p-value got the value of 0.0214 after the procedure of its standard
error correction, which was still lower than 0.05. In other words, the -
coefficient of the intensity of local competition is positive and statistically
significant. Here we also draw attention to the fact that the value of the 3-
coefficient of 0.01337 was expressed in relation to the logarithmic value of
GDP, while the values of GDP were logarithmised with the base of 10.
Therefore, the true relationship between the intensity of competition and
GDP is calculated by the following formula: (10° - 1) x 100 = (10991337 - 1)
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x 100 = 3.126. This further means that an increase in the intensity of local
competition by one unit leads to an increase in GDP of 3.13%. The coeffi-
cient of determination (R?) amounts to 0.1036, which means that the model
explains 10.36% of the variation in log GDP for the observed countries. On
the other hand, the statistically significant value of its F-statistic (Chisq =
32.6239 and p-value = 3.866e-07) indicates that all predictors jointly con-
tributed to the GDP growth of the observed countries, as well as that the
selected Random effects panel data model is relevant.

CONCLUSION

The paper investigates the impact of the intensity of competition on
the economic activity of post-socialist countries using panel data analysis.
The authors decided to use the indicator of the intensity of local competi-
tion from the Global Competitiveness Index of the World Economic Forum
as a measure of the intensity of competition. The level of GDP is observed
as a measure of economic activity, which is used in the model in the form
of log GDP. The choice of variables in the model was made based on the
relationship between economic activity and the competitiveness of econ-
omy. The random effects regression panel analysis was carried out on data
that has been transformed by first differencing.

The results of the conducted panel regression analysis unequivocally
confirm the basic research hypothesis of the paper, which states that the
intensity of domestic competition has a positive effect on economic activ-
ity, also confirming the findings of many other cited authors (Nielsen et al.,
2013; Friesenbichler et al., 2014; Dutz & Hayri, 1999; Aghion et al., 2001;
Aghion et al., 2019; Aghion et al., 2021; Ahn et al., 2020; Krakowski,
2005; Scopelliti, 2010; Hong, 2022; Deki¢ et al., 2019). Coefficient-g for
the indicator of the intensity of local competition amounts to 0.01337 in
relation to the logarithmic value of GDP. The relationship between the in-
tensity of competition and log GDP is positive and statistically significant
at the 5% level. Furthermore, the calculation determined that each addi-
tional unit of competition intensity lead to an increase in the level of GDP
by 3.13% in the observed post-socialist countries in the period between
2006 and 2019.
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EKOHOMCKA AKTUBHOCT U UHTEH3UTET
KOHKYPEHIIMJE Y HOCTCOHUJAJIUCTUYKUM
3EMJbAMA: ITAHEJI AHAJIU3A

WBan Bexnh?, Tuauja Manap!, Muaom Kpernh?
!Anga BK Yuusepsurer, akynrer 3a GpuHaHCcHje, GAHKAPCTBO M PEBU3H]Y,
Beorpan, CpOuja
2Vuusepsurer y Hunry, IIpupoaso-matematnuky Qaxysrer, Hum, Cpouja

Pe3ume

Konkypenimja npeacrapiba HaaMmeTame u3Mel)y mpemyseha Ha TpKUINTY Koje 3a
HOCJIEIINIly UMa CMambEere 1IeHa U NMo0oJblIake KBaauTera npoussoza. [pexyseha mox
HPHUTHCKOM KOHKYPEHIIHje TeXe Jla CMabe CBOje TPOLIKOBE U J1a YHAIIPe/Ie IPON3BOIHE
mporece, OJHOCHO J1a moBehajy nmpoayktuBHOCT. Ha HUBOY prkaBe, KOHKYPEHIIH]a O~
cTU4e cBa npeny3eha Ha HAMOHAIHOM TPXKHIUTY J1a HoBehajy MPOAyKTUBHOCT, a TO UMa
3a pe3ynrar nmosehame HUBOA JoMalier IPOU3BOAA.

Emmupujcka nuctpaxkuBama Uy y IpUIOT MOCTOjamba Kopenanyje n3mel)y KOHKypeH-
IIMje ¥ eKOHOMCKE aKTHMBHOCTH. Pe3ynratu ucTpaxuBama OpojHHUX ayTopa Hanase, Ipe
cBera, TO3MTHBHY Be3y H3Mel)y MHTeH3WTeTa KOHKYypeHIMje, C jeHe CTpaHe, W eKo-
HoMcKkuX BennunHa kao 1wro ¢y BT, B/III no cranoBuuky, pact B/II1, BHII, BHII o
CTAQHOBHHKY, ¥ IIPOAYKTHBHOCT paja, C Apyre cTpaHe. Jeman 6poj ayropa, mak, Hajuasu
HeraTuBHY Be3y m3Mely konkypernnuje u b/II1 nim gak u 0ACyCTBO HKaKBe Be3e H3Mehy
oBuX BenmunHA. OOMYHO Cy TO HCTpaKMBamba KOHKYPEHIIH]€, NHOBALMja X €KOHOMCKOT
pacta y xojuMa Behe BpeIHOCTH MHTEH3UTETa KOHKYPEHIIH]€ TOBOJIE 10 CMABCHa HHO-
BUpama, U MOCIEANYHO JI0 CMambeha EKOHOMCKE aKTHUBHOCTH. CBakako, 001acT yTHiaja
KOHKYPEHIIMje Ha eKOHOMCKY aKTUBHOCT ITIPE/ICTaBJba OTBOPEHO TI0JbE 32 pa3Marpame U
aHaJu3y.

AyTopH y paxy BpIle aHaIM3y MaHes Nojaraka Ha Y30pKy o 22 MOCTCOLMjaJIH-
CTHYKE 3eMJbe 3a nepuoa m3Melhy 2006. u 2019. roguHe. AyTopH Cy ce OJUTY4HIIH 32 aHa-
T3y TIOCTCOIMjATUCTHYKHX 3€Majba YIPaBo 300T BXKHOCTH KOHKYPEHIHje Kao (pakTopa
3a TMOJICTHLIAKE HBUXOBE EKOHOMCKE akTHBHOCTH. OBa rpyma 3eMiba 00yXBara 3eMJbe Y
TPaH3MIMjH U MOCTTPAH3ULMOHE 3eMJbe. KapakTepHCTHYHO 3a CBE OBE MOCTCOLHjaIH-
CTHYKE 3eMJBE jeCTe CIPOBOlemhe HHTCH3UBHUX peOpMH y 00IaCTH OIUTHKE 3aIITHTE
KOHKypeHImje. Hanme, paau ce o 3eMipaMa y KOjiMa je JOIUIO A0 3Ha4ajHOT rmoBehama
MHTEH3UTETa KOHKYPEeHIHje Y TIOCMaTPaHOM IEPHOTY.

Perpecrona manen aHanu3a CipoBOJM Ce pajyl yTBphHBama ogHoca m3Mel)y HHTeH-
3UTeTa KOHKYpPEHIHje ¥ EKOHOMCKE aKTHBHOCTH Y IOCTCOLMjaJIMCTHYKMM 3eMJbaMa.
OBOM IPUIIMKOM je Kao Mepa KOHKYPEHIIHje y3eT HHAMKATOp HMHTEH3UTEeTa JIOKAJTHE KOH-
KypeHuje n3 VHaekca rirobaaHe KOHKYpeHTHOCTH CBETCKOT eKOHOMCKOT (hopyMa, T0K
je Kao Mepa eKOHOMCKe aKTHBHOCTH y3eT HIBO OpyTo nomaher npownssoaa (B/II1). Perpe-
CHOHa ITaHeJI aHaJIN3a je CIpoBe/ieHa Ha 31pyxeHoM Pooled OLS moneny, LSDV monemy
ca pUKCHHM edeKTIMa U MOJIENTy ca CiTy4dajHiM epektuma. HakoH cripoBoljema 1ujarao-
CTHKE Mojies1a, n3abpaH je MoJen ca ciydajuuM edexruma. Pesynratu perpecrnoHe aHa-
Jm3e ogabpaHor Mojena cIy4ajHuX eekara ykasyjy Ha To jJa noBehame MHTCH3MTEeTa
JIOKaJIHE KOHKYPEHIIUje 3a jelaH noeH noBoau 1o nosehama b/I1-a 3a 3,13%. BaxHo je
HaMOMEHYTH JIa Cy MOJIallyl Y MOy TPaHC(OPMHUCAHHU MPBUM AH(PEPEHLIPAHEM.



