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The Impact of Innovation on Business
Development. The Example of Moderate
Innovators and the Visegrad Group
Countries
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Ph.D., University of Lodz, Faculty of Economics and Sociology, Department of Finance and Accounting of SMEs
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Abstract

The paper analyzes the relationship between innovation dimensions, according to the European
Innovation Scoreboard, and the entrepreneurship rate in a group of moderate innovator countries.
Using the Pearson linear correlation, the author conducted a data analysis based on an empirical
study using open data from the Summary Innovation Index - European Innovation Scoreboard
(SH-EIS) and Eurostat for 2013-2019. This period covers the moment when all the countries
of the Visegrad Group (i.e., the Czech Republic, Hungary, Poland, and Slovakia - the V4) were
classified into the same innovation group according to EIS. However, due to the volume limi-
tations of the article, it was decided that Moderate Innovators from 2019 would be included
in the comparative analysis, i.e., when the V4 were last collectively classified as Moderate Inno-
vators. The results of the research positively verify the initial research hypothesis that the EIS
indicators show a different strength of relationships with the entrepreneurship rate in the V4
and among other economies classified as Moderate Innovators (according to SI1-2020).

The variables that describe the quantity and quality of entrepreneurs’ innovations strongly
and positively impact the V4 countries’ entrepreneurship rate. In other countries, the variables
derived from the investment attractiveness of economies show a significant and positive correla-
tion with the entrepreneurship rate. Based on the analysis of the results, it can be concluded that
there is a strong positive correlation between the entrepreneurship rate and the total innovation
index, which is compiled each year based on a set of variables for the European Union countries.
The study showed that the entrepreneurship rate in these countries is strongly impacted by
indicators representing the following groups: Innovators (small and medium-sized enterprises
(SMEs) with product or process innovations; SMEs with marketing or organizational innovations,
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and SMEs innovating in-house), Attractive research systems (international scientific co-publica-
tions), Finance and support (Venture capital expenditures), Firm investments (Enterprises that
provide training to develop or upgrade their personnel’s ICT skills), and Linkages (Innovative
SMEs that collaborate with others). The impact of these factors on the development of entre-
preneurship in the V4 means that pro-innovative activities undertaken in operating enterprises
strongly correlate with deciding to start one’s own business. Therefore, it can be concluded that
entrepreneurship in these countries has an entirely different development basis than in other
countries that are Moderate Innovators, where the factors mentioned above were irrelevant.

Keywords: innovations, entrepreneurship, moderate innovators, the Visegrad Group,
economic development, finance

JEL: G30, G10, K40, 016

Introduction

The literature on the subject continues to try to explain the impact of innovation
on new business ventures. Research on the innovativeness of economies is conduct-
ed on a large scale in the European Union (EU). One of the main reports show-
ing the state of innovation among European countries is the European Innovation
Scoreboard (EIS). The summary innovation index is based on 27 indicators grouped
into ten main categories that demonstrate significant innovation differences among
the EU countries. These countries are divided into Innovation Leaders, Strong Inno-
vators, Moderate Innovators, and Emerging Innovators. The report for 2020 shows
that Visegrad Group countries (i.e., the Czech Republic, Hungary, Poland, and Slo-
vakia - the V4) were Moderate Innovators, along with Cyprus, Croatia, Spain, Lith-
uania, Latvia, Malta, Slovenia, and Italy. Grouping the V4 into the same category
of innovators creates a unique opportunity to conduct a comparative analysis be-
tween the dimensions of innovation according to the EIS and the entrepreneurship
index. In 2021 and 2022, the V4 countries were in different groups in the innovation
ranking. In both years, only the Czech Republic was among the Moderate Innova-
tors; the others had been downgraded to Emerging Innovators (European Commis-
sion 2022, pp. 6-7).

The paper analyzes the relationship between the dimensions of innovation (ac-
cording to the EIS) and the entrepreneurship rate in the group of Moderate Inno-
vators, with the V4 separated for analytical purposes. Using the Pearson linear cor-
relation, the author conducted a data analysis based on an empirical study using
open data from the Summary Innovation Index — European Innovation Scoreboard
(SII-EIS) and Eurostat for 2013-2019. Based on the preliminary analysis of the re-
search problem, a research hypothesis was formulated. It states that the EIS varia-
bles have a different impact on the development of entrepreneurship in the V4 than
in other countries classified as Moderate Innovators, according to EIS-2020.
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The paper is divided into three parts. Part one presents a short analysis of the litera-
ture on the subject describing the impact of innovation on entrepreneurship, under-
stood as the ability to create new business ventures. Part two presents the research
method and the results of the Pearson linear correlation between the SII components
and the entrepreneurship rate in 2013-2019. Part three presents the conclusions.

Literature review

There are many definitions of innovation (Polverari 2018, p. 5), and innovations can
be classified and subdivided into different types in different ways (Wach, Maciejewski,
and Glodowska 2022, p. 1048). There is a growing recognition that entrepreneurial em-
ployees, or intrapreneurs, are part of the main cast in the story of innovation and eco-
nomic growth (Elert and Stenkula 2022, p. 1423). Customers’ growing expectations
drive improvements in products and services, not only in the commercial sector but
also in the public sector, provided by local and regional authorities. This contributes
to the growing importance of the concepts of innovation and innovativeness (Czupich
2018, p. 17).

Recently, the evolution of economies has accelerated considerably, and Europe is strug-
gling with many problems. The driving force behind further development is inno-
vations that are the best means to put the European economy on the right track
and solve social issues in the global economy (Bedzik and Gotab 2021, p. 1). Innova-
tion and identifying its main determinants have been of interest at the EU level since
its inception as the European Community. Numerous analyses of European econ-
omies have identified innovation as a defining factor in the progress that has ena-
bled the transition to a knowledge-based economy. Many of these studies identified
the R&D sector as a vector of economic development because it ensures the transfer
of technological innovations to the economy (Dobrota et al. 2019, pp. 174-184) and in-
fluences entrepreneurship development, which is stimulated through innovation.

In today’s economic reality, entrepreneurship is the key to creating innovation
(Pangsy-Kania and Stobiecka 2018, pp. 30-43). In terms of economic practice, inno-
vation means implementing a new or significantly improved product, service or process
that has an impact on the development of entrepreneurship (Avram and Hysa 2022,
pp. 181-206). Innovation and entrepreneurship are not the same phenomenon, though
they may overlap (Kahn 2022, p. 468). A country or region’s innovative capacity can
be considered its ability to produce and commercialize innovations to drive long-term
economic growth and wealth creation (Hudec and Prochadzkova 2015, p. 56).

The ongoing economic growth has contributed to changes in the perception of inno-
vation, especially concerning small and medium-sized enterprises, which are its main
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carrier. Innovative development is the basis of the competitiveness of modern economies
(Ressin 2022, p. 190). Innovation is currently understood as development based on new
challenges, particularly regarding changes in technology and workmanship. In a broad-
er sense, innovativeness should be considered the continuous search for solutions whose
implementation will contribute to the success of the company in the form of increased
sales, increased market share, or increased efficiency. By innovating, companies achieve
a competitive advantage in the market.

In recent years, the role of innovations and innovativeness in the development of the econ-
omy of the region has been increasingly appreciated compared to that of the country.
They are the factors that play a special role in a region’s development policy, and their
importance is visible in policy documents that set out government policy in the context
of a region’s long-term development, as well as in EU policy documents.

Innovation and innovativeness are major factors that determine the social and econom-
ic development of regions. On a regional level, innovation plays a particularly impor-
tant role. In recent years, regions have become more important in shaping the socio-po-
litico-economic development of the country. The increasing significance of regions as
distinct economic entities is one of the most important phenomena of modern econo-
my (Jabloniska and Fila 2021, p. 44). At a regional level, it seems to be more appropriate
to create pro-innovative policies that are correlated with specific conditions of the re-
gion. Innovations in the regions are the result of associating information with knowl-
edge and transforming it into new products, services, and market solutions.

Innovation is the driving force of regional development (Klomp and Roelandt 2004,
pp- 365-374), contributing to general growth and international competitiveness (Dziuba
2014, p. 225). Therefore, in recent years, entrepreneurship has become one of the most
important issues related to the economic growth of regions, alongside competitiveness
and innovation (Jabloniska, Dziuba, and Hurak 2018, p. 58). The most important sourc-
es of competitive advantage are new and innovative products, services, and production
processes (Huddkova and Maros 2019, p. 147).

These processes would not take place without entrepreneurship, i.e., the creation of new
economic entities. Entrepreneurship develops where there are appropriate conditions
for it. One of them is the ability to create innovation and transfer it quickly to the econ-
omy. A new look at innovation is necessary, and its impact on the development of en-
trepreneurship should be analyzed from different points of view. For example, if a re-
gion is rich in technology, discerning customers, and an educated workforce, it will be
suitable for companies to develop new products and services (Teece 2000, pp. 35-54).
There is a good chance of stimulating entrepreneurial behavior. The development of en-
trepreneurship may also be fostered by creating local networks that comprise enterpris-
es, research and development centers, and local and regional business environment in-
stitutions (Pater and Lewandowska 2015, p. 32). Science and access to knowledge help
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enterprises cooperate, creating conditions conducive to developing knowledge and in-
novation (Copus, Skuras, and Tsegenidi 2015, pp. 51-82). Another important issue that
should be addressed when analyzing the relationship between innovation and entrepre-
neurship is the differences in economies’ regional development (Gossling and Rutten
2007, pp. 253-270). It means that there is a specific space for the development of inno-
vation, regardless of its scale. Consequently, innovation can lead to the dissemination
of knowledge.

Over the last three decades, the Visegrad countries have undergone a transformation
(Turro, Urbano, and Persi-Oritz 2014, pp. 360-369; Holienka, Pilkova, and Ostapenko
2016, pp. 54-63) by strengthening local enterprise, improving the quality of infrastruc-
ture, and initiating regional cooperation aimed at strengthening the Central and East-
ern European countries economically on the international stage (Bedzik and Golab
2020, p. 163). The selection of countries in which the investigated regions are located
was determined by several factors: all are located in Central and Eastern Europe, and all
transformed from a centrally planned economy to a market economy in the early 1990s.
They all joined the EU on 1 May 2004, thus becoming beneficiaries of assistance from
the Structural Funds or the EU Cohesion Fund, which encouraged the development
of entrepreneurship at many levels. It can, therefore, be concluded that all these coun-
tries were in a similar situation as regards the conditions for the construction and devel-
opment of the small and medium-sized enterprises (SME) sector. They are also a sepa-
rate area of support from the perspective of the EU regional policy (Jablonska and Fila
2021, p. 2).

The group of Moderate Innovators includes the V4, which are similar in terms of po-
litical, legal, and economic convergence due to their membership in the EU. They have
common historical features, i.e., they belong to the former Eastern Bloc and have un-
dergone a political transformation. They are also similar in terms of the area they cov-
er on the map of Europe, as they are medium-sized countries. These countries show
a relatively high level of entrepreneurship, which may be a lever for developing this re-
gion in the future. The increase in R&D expenditures in the V4 in the last five years
and the increase in labor costs, combined with still-low productivity, stimulate innova-
tive solutions in the region. However, analysis of the EIS data shows that they still rank
relatively low in international innovation rankings compared to the rest of the EU.

Between 2013 and 2019, all V4 countries were classified as Moderate Innovators in the an-
nual innovation report. This situation changed only in 2021 when only the Czech Repub-
lic remained a moderate innovator while the other countries were demoted to Emerging
Innovators, i.e., among the least innovative countries.

11



Matgorzata Jabtonska

Table 1. V4 countries by innovation level, 2013-2022

Classification Year 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Emerging Innovators PL PL PL
HU HU
SK SK

Moderate Innovators HU PL PL PL PL PL PL PL cz (o4
SK HR HU HU HU HU HU HU
(ov4 SK SK SK SK SK SK SK
cz Ccz cz (ov4 cz Ccz cz

Innovation Followers - - - - - - - - _ _

Innovation Leaders - - - - - - - - _ _

Note: CZ - Czech Republic, HU - Hungary, PL- Poland, SK - Slovakia.

Source: own elaboration based on European Commission, Directorate-General for Enterprise and Industry,
2013; 2014; European Commission, Directorate-General for Internal Market, Industry, Entrepreneurship
and SMEs, 2015; 2016; 2017; 2018, 2019; 2020, 2021; European Commission, 2022.

Building a modern economy requires the development of a complete ecosystem of inno-
vation. It provides the ability not only to transfer but primarily to create new technolo-
gies, thereby increasing productivity. Meanwhile, both the level of economic productivity
that results from technological advancements and the level of capital are relatively low
in the Central European countries. This is the legacy of the intermittent history of their
statehood, the times of communism, and the relatively brief period of economic trans-
formation in the region (Polska Agencja Rozwoju Przedsiebiorczosci 2017, pp. 1-3).

Innovations need an innovative environment supported by the private and public sectors.
This includes investment in research and development generated primarily by the pri-
vate sector, the presence of research institutions and universities, their collaboration
with industry, and the protection of intellectual property (Golejewska 2012, p. 98; Lev-
ie et al. 2014, pp. 434-444; Holienka, Gal, and Kovacic¢ova 2017, pp. 54-63). Therefore,
we should verify which innovation aspects should be strengthened in the V4 to accel-
erate the generation of new business ventures in the shortest possible time and return
to the Moderate Innovators group, which the V4 left two years ago after a lengthy sev-
en-year membership.

12
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Methodology

Theoretical framework

The study uses analytical and descriptive research methods based on the correlation in-
dex analysis between 27 EIS indicators aggregated in 10 groups and the entrepreneurship
rate from 2013-2019 in countries classified as Moderate Innovators®. The analysis uses
EIS and Eurostat data, which are complete and comparable in the adopted research pe-
riod. Table 2 presents a synthetic description of the indicators covered by the study.

Table 2. Indicators that determine the level of the Sl index according to the EIS

Groups of indicators

Innovation
dimension

Attractive research
systems

Description

This dimension measures the international competitiveness of the science base
and includes three indicators: a) International scientific co-publications (per mil-
lion population); b) Scientific publications among the 10% most cited publica-
tions in the world as a percentage of all scientific publications in the country;

c) Foreign doctorate students as a percentage of all doctorate students.

Human resources

a) New doctorate graduates; b) Percentage population aged 25-34 having com-
pleted tertiary education; c) Population aged 25-64 participating in lifelong
learning.

Innovation-friendly
environment

a) Broadband penetration; b) Opportunity-driven entrepreneurship (years
shown refer to three-yearly averages).

Finance and support

a) R&D expenditure in the public sector; b) Venture capital expenditures.

Firm investments

a) R&D expenditure in the business sector; b) Non-R&D innovation expendi-
tures; c) Enterprises providing training to develop or upgrade ICT skills of their
personnel.

Innovators a) SMEs introducing product or process innovations; b) SMEs introducing mar-
keting or organizational innovations; c) SMEs innovating in-house.
Linkages a) Innovative SMEs collaborating with others; b) Public-private co-publications;

c) Private co-funding of public R&D expenditures.

Intellectual assets

a) PCT patent applications; b) Trademark applications; c) Design applications.

Employment impacts

a) Employment in knowledge-intensive activities; b) Employment in fast-grow-
ing enterprises in innovative sectors.

Sales impacts

a) Medium and high technology product exports; b) Knowledge-intensive ser-
vices export; c) Sales of new-to-market and new-to-firm innovations.

Source: own elaboration based on European Commission, Directorate-General for Internal Market, Industry,
Entrepreneurship and SMEs 2020, p. 8.

1

Group of moderate innovators according to EIS 2020.

13
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The methodology for calculating this indicator is detailed below.
Step 1: Identifying and Replacing Atypical Values (Outliers)

Positive outliers are identified as relative scores that are greater than the mean of all
countries plus two standard deviations. Negative outliers are defined as those rela-
tive outcomes that are less than the all-country mean minus two standard deviations.
These outliers are replaced with the maximum and minimum values observed over
all years and for all countries, respectively.

Step 2: Establish a reference year

For each indicator, the reference year is identified based on data availability of at least
75% for all countries.

Step 3: Replace values that are missing.

If there are no data for an intermediate year, we can substitute the value from the previ-
ous year. If data for the year at the beginning of the time series are not available, we can
replace the missing value with one from the last available year.

Step 4: Determine the maximum and minimum scores

The maximum score is the highest relative score found for the entire period among
countries minus any positive outliers. Similarly, the minimum score is the relative-
ly lowest score found for the entire period among all countries, disregarding negative
outliers.

Step 5: Data transformation in case of high skewness.

Most of the indicators are fractional indicators ranging from 0% to 100%. For the above in-
dices, the skewness is greater than 1, and the data were transformed using the square-root
transformation. The square root transformation uses the square root of the indicator
value instead of its original value (European Commission, Directorate-General for En-
terprise and Industry 2013, p. 65).

Step 6: Calculating the resized results

The re-scaled values of the relative results for all years are calculated by first subtract-
ing the minimum result from the relative result before dividing the difference between
the two by the difference between the maximum and minimum results. The maximum
scaled result is then equal to 1, and the minimum scaled result is equal to 0. For posi-
tive and negative outliers and small countries, where the value of the relative results is
above the maximum result or below the minimum result, the value of the scaled result
is set to 1 and 0, respectively.

14
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Step 7: Calculating composite indexes of innovation SII index for each year.

They are calculated as the unweighted average of the re-scaled results for all indicators
(Mikotajczyk 2016, p. 113).

The European economies selected for the study were divided into two subgroups. Thus,
the following research hypothesis was formulated:

HO: The Innovation Union Scoreboard variables have a different impact on the develop-
ment of entrepreneurship in the Visegrad Group countries than in other countries in-
cluded in the group of Moderate Innovators, according to EIS-2020.

The first group includes the V4. The second one comprises other economies classified
as Moderate Innovators according to the 2020 EIS ranking (i.e., Cyprus, Greece, Spain,
Croatia, Italy, Lithuania, Latvia, Malta, and Slovenia). Entrepreneurship in the surveyed
countries was measured using a basic entrepreneurship measure, i.e., entrepreneurship
rate (the rate of involvement in new economic ventures). The entrepreneurship rate is
the ratio of active enterprises to the number of working-age people.

number of active enterprises

Entrepreneurship rate = x100%

number of working — age people

Chart 1. Average level of entrepreneurship rate 2013-2019 and the average for Moderate
Innovators (%)

Source: own elaboration based on European Commission 2023; Eurostat n.d., Population and Demography...

The chart shows how the average level of the indicator in individual countries developed
in 2013-2019. The Czech Republic, Slovakia, and Malta had the highest level among
Moderate Innovators. Croatia, Poland, and Latvia are the least enterprising countries.
In the analyzed years, the level of entrepreneurship in the V4 was above the average
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for Moderate Innovators, at 9.5%. It means that as many as 95 people (on average) per
1000 working-age inhabitants run their own businesses. The rate of entrepreneurship
in the other group of Moderate Innovators is significantly lower, at 8.3%, indicating that,
on average, 83 people per 1,000 working-age people run their own businesses.

Correlation analysis is commonly used in economic sciences because it answers the fol-
lowing questions: a) Are there any dependencies between the analyzed variables? b) What
is their strength? and c¢) What is their form and direction? The Pearson correlation coeffi-
cient describes the rectilinear relationships between the investigated variables of measur-
able features. This linear correlation implies that an increase in the value of one variable
causes a proportional change, either increase or decrease, in the mean values of the oth-
er variable across the entire range of variability. The correlation coefficient is a unitless
quantity, i.e., independent of the units used for variables X and Y (Skrabek 2013, p. 133).
The strength of the linear relationship between two variables is the correlation coeffi-
cient from sample R. It assumes values from the closed interval <-1; 1>. A value of -1
indicates a perfect negative correlation (the points are exactly on the downward straight
line). A value of 1 indicates a perfect positive correlation (the points are exactly on an up-
ward straight line). A value of 0 means there is no linear correlation.

The formula used to calculate the correlation coefhicient is as follows:

(X, -X) (1)
A~ X (-7

X and Y, denote the values of the variables x and y, respectively, while X and?Y are their

R=

mean values.

The correlation scale used in the study is given in Table 3.

Table 3. Correlation scale used in the data analysis

The level of the Pearson correlation coefficient Strength of the correlation

Rxy=-1 Perfect negative correlation
Rxy =1 Perfect positive correlation
-12Rxy 2-0.9 Very high negative
1<Rxy=<0.9 Very high positive

-0.7 2 Rxy 2 -0.5 High negative

0.7 <Rxy <0.5 High positive

-0.5Rxy 2-0.3 Negative significant
0.5<Rxy<0.3 Positive significant

16
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The level of the Pearson correlation coefficient Strength of the correlation
-0.32Rxy 20 Negative weak
0.3<Rxy=<0 Positive weak
Rxy =0 No correlation

Source: Skrabek 2013, p. 133.

Empirical data and analysis

The analysis of the correlation between the factors that directly affect the level of in-
novation in the surveyed countries (according to the EIS) and the entrepreneurship
index revealed significant differences between the V4 and the other Moderate Inno-
vators. We will now focus on the most important differences that result from the anal-
ysis of the Pearson linear correlation index between the previously described variables
in the V4 and the other Moderate Innovators.

Firstly, attention should be paid to the strength and direction of the correlation between
the entrepreneurship rate and the innovation index value calculated annually for each
country. In general, there is a significant and positive correlation between the innovation
index (SII) and the entrepreneurship rate in the Moderate Innovators. In the V4 countries,
this correlation is stronger, at 0.89. In other countries, this parameter is slightly lower at 0.61.
The obtained indicators, with t (70) = 6.8 for countries outside the V4 and t (30) = 8.15613
for the V4, both with a two-sided critical area of p = 0.0000, indicate a high level of sig-
nificance. These results indicate with a high probability that the entrepreneurship rate in-
creases along with the total innovation index. It is reflected in the literature on the subject.
Numerous studies and analyses indicate a strong connection between innovation and en-
trepreneurship. The main relationships between the entrepreneurship rate and the SII in-
dicators will be described later in the article.
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Innovation Index

Entrepreneurship rate

Chart 2. The spread between the entrepreneurship rate and the innovation index in Cyprus,
Greece, Spain, Croatia, Lithuania, Latvia, Malta, Italy, and Slovenia. On the chart: Innovation Index
and Entrepreneurship rate (with linear regression), 2013-2019

Source: own elaboration based on European Commission 2023; Eurostat n.d., Population and Demography...,
using the GRETL program.

Innovation Index

Entrepreneurship rate

Chart 3. The spread between the entrepreneurship rate and the innovation index in the Visegrad
countries. On the chart: Innovation Index and Entrepreneurship rate (with linear regression),
2013-2019

Source: own elaboration based on European Commission 2023; Eurostat n.d., Population and Demography...,
using the GRETL program.
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Secondly, among the non-V4 Moderate Innovators, there is a significant and positive
correlation between the entrepreneurship rate, but only with employment impact (0.62)
and design application index (0.51). In both cases, the established significance level is
high (design application - t (70) = 3.73005, with the two-sided critical area p = 0.0004
and employment impact - t (70) = 5.44963, with the two-sided critical area p = 0,0000).
In the remaining cases, the correlation, both negative and positive, is weak and insig-
nificant.

Employment impact

Entrepreneurship rate

Chart 4. The spread between the entrepreneurship rate and the employment impact in Cyprus,
Greece, Spain, Croatia, Lithuania, Latvia, Malta, Italy, and Slovenia; 2013-2019

Source: own elaboration based on European Commission 2023; Eurostat n.d., Population and Demography...,
using the GRETL program.

In the V4, other variables that determine innovation have an impact on the level of en-
trepreneurship. The following factors show a very strong positive correlation with
the entrepreneurship rate: Enterprises that provide ICT training (0.94), Innovative
SMEs that collaborate (0.95), Innovators (0.95), International co-publications (0.90),
and Marketing or organizational innovators (0.93). By contrast, there is a strong neg-
ative correlation between the entrepreneurship rate and the Venture Capital variable
(-0.87). The scatterplots for each variable are shown below. All variables are signifi-
cant (Venture Capital - t (30) = -6.00103, with the two-sided critical area p = 0.0000;
Enterprises that provide ICT training - t (30) = 6.84629, with the two-sided critical
area p = 0.0000; Innovative SMEs that collaborate — t (30) = 10.2497, with a two-sid-
ed critical area p = 0.0000; Innovators - t (30) = 6.79268, with a two-sided critical
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area p = 0.0000; International co-publications - t (30) = 9.94413, with a two-sided
critical area p = 0.0000; Marketing or organizational innovators - t (30) = 3.82877,
with a two-sided critical area p = 0.0006).

Venture Capital

Entrepreneurship rate

Chart 5. The spread between the entrepreneurship rate and the variable venture capital
in the Visegrad countries; 2013-2019

Source: own elaboration based on European Commission 2023; Eurostat n.d., Population and Demography...,
using the GRETL program.

Enterprises providing ICT training

Entrepreneurship rate

Chart 6. The spread between the entrepreneurship rate and the variable enterprises that provide
ICT training in Visegrad countries; 2013-2019

Source: own elaboration based on European Commission 2023; Eurostat n.d., Population and Demography...,
using the GRETL program.
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International co-publications

Entrepreneurship rate

Chart 7. The spread between the entrepreneurship rate and the variable international
co-publications in the Visegrad countries, 2013-2019

Source: own elaboration based on European Commission 2023; Eurostat n.d., Population and Demography...,
using the GRETL program.

Innovative SMEs

Entrepreneurship rate

Chart 8. The spread between the entrepreneurship rate and the variable innovative SMEs that
collaborate in the Visegrad countries; 2013-2019

Source: own elaboration based on European Commission 2023; Eurostat n.d., Population and Demography...,
using the GRETL program.
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Marketing or organizational innovators

Entrepreneurship rate

Chart 9. The spread between the entrepreneurship rate and the variable marketing or
organizational innovators in the Visegrad Group countries; 2013-2019

Source: own elaboration based on European Commission 2023; Eurostat n.d., Population and Demography...,
using the GRETL program.

The correlations showed that in the V4, entrepreneurship develops the fastest when
the indicators from the “innovators” group increase (SMEs with product or process in-
novations, SMEs with marketing or organizational innovations, SMEs that innovate
in-house). Knowledge-based entrepreneurship, using tools such as innovation, is now
an indispensable factor in companies’ success. In this context, reference should be made
to the achievements of Schumpeter, one of the precursors of considerations on inno-
vation. He points out that when creating “new combinations” of means of production,
the entrepreneur is of key importance because his ingenuity allows him to organize
a new enterprise. The following have a slightly weaker (positive) influence on the entre-
preneurship index: attractive research systems (international scientific co-publications,
top 10% most cited publications, foreign doctorate students); firm investments (R&D
expenditure in the business sector, non-R&D innovation expenditures, enterprises that
provide training to develop or upgrade their personnel’s ICT skills), human resources
(new doctorate graduates, population aged 25-34 with tertiary education, lifelong learn-
ing) and linkages (innovative SMEs that collaborate with others, public-private co-pub-
lications, private co-funding of public R&D expenditures).

The values of these correlation indicators are certainly influenced by global competi-
tion. They simultaneously shorten product life cycles while using more and more ad-
vanced technologies. The functions of enterprises, especially those reliant on extensive
knowledge, are experiencing increasing internationalization. The following key indi-
cators are relatively weak in the countries under study: employment impacts (Employ-
ment in knowledge-intensive activities, Employment in fast-growing enterprises in in-
novative sectors), finance and support (R&D expenditure in the public sector, Venture
capital expenditures), an innovation-friendly environment (Broadband penetration,
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Opportunity-driven entrepreneurship), and sales impacts (Medium and high-tech
product exports, Knowledge-intensive services exports, Sales of new-to-market
and new-to-firm product innovations).

The above indicators’ weak impact on entrepreneurship in the V4 countries is because those
economies basically have no high-technology sectors. They are among the countries with
the highest share of basic research in the structure of current expenditure on R&D, which is
characteristic of less developed countries, where R&D is largely state-financed. The last ana-
lyzed group of indicators is intellectual assets (PCT patent applications, Trademark applica-
tions, Design applications). Their impact on entrepreneurship was negatively insignificant
(-0.10). Despite the increase in patents, the V4 countries still have among the highest shares
of basic research in the structure of current expenditure on R&D.

As previously stated, the SII measures have a different impact on entrepreneur-
ship in countries outside the V4. The article highlights the significance of “employ-
ment impact” factors on entrepreneurship within the remaining Moderate Inno-
vator countries. Nevertheless, Cyprus, Greece, Spain, Croatia, Lithuania, Latvia,
Malta, Italy, and Slovenia saw entrepreneurship increase with a moderate increase
in the following SII variables: Attractive research systems, Human resources, In-
novation-friendly environment, Intellectual assets and sales impacts. All indicators
for Moderate Innovators are below the EU average, except for overall R&D innova-
tion expenditure in the SME sector. However, companies in these regions are inno-
vative not thanks to the development of their own innovative products and tech-
nologies but the use of innovations developed elsewhere. This is indicated by low
expenditure on research and development itself and high expenditure on innovative
products. The following factors show virtually no correlation: Finance and support,
Linkages, and Firm investments. Investments in sectors related to computer produc-
tion, electronics, biotechnology, medicine, and industrial automation are burdened
with high risk, which makes it difficult to find an investor. Nevertheless, they are
important sectors that stimulate economic growth and innovation.

Conclusions

The correlation analysis investigated the strength of relationships between EIS in-
dicators and the entrepreneurship rate between 2013 and 2019 in moderate inno-
vator countries. The V4 countries were separated for analytical purposes, it made
it possible to positively verify the main research hypothesis that the EIS variables
have a different impact on the development of entrepreneurship in the V4 than
in other countries classified as Moderate Innovators according to IUS-2020.
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Based on the analysis of the results, it can be concluded that:

o« The correlation between the entrepreneurship rate and the total innovation index,
which is compiled each year based on a set of variables for the EU countries, is positive
and strong. Particularly strong relationships can be observed in the V4, characterized
by a higher level of entrepreneurship than other Moderate Innovators. The relation-
ship between the entrepreneurship rate and the innovation index at the regional level
is particularly interesting because a high entrepreneurship rate characterizes coun-
tries with regions classified as strong innovators (e.g., the Prague region in the Czech
Republic in the V4, and in the remaining Moderate Innovators, the Kriti region
in Greece, and the Venice region in Italy).

o The relationship between the entrepreneurship rate and the variables defined by
the EIS in the V4 is significantly different than in other Moderate Innovators.

o The entrepreneurship rate in these countries is strongly impacted by indicators repre-
senting the following groups: Innovators (SMEs with product or process innovations;
SMEs with marketing or organizational innovations and SMEs innovating in-house),
Attractive research systems (international scientific co-publications, Finance and sup-
port (Venture capital expenditures), Firm investments (Enterprises that provide train-
ing to develop or upgrade their personnel’s ICT skills), and Linkages (Innovative
SME:s that collaborate with others). The impact of these factors on the development
of entrepreneurship in the V4 means there is a strong correlation between pro-inno-
vative activities undertaken in operating enterprises and deciding to start one’s own
business. Therefore, it can be concluded that entrepreneurship in these countries has
an entirely different development basis than in other moderate innovator countries,
where those factors were irrelevant.

o It is justified to accept the argumentation that the development of entrepreneurship
in the Visegrad countries is based on knowledge to a greater extent than in other
Moderate Innovators. Physical and financial capital plays a minor role, and the key
resource is knowledge combined with the ability to adapt and cooperate quickly (as
indicated by a strong negative correlation with the Venture Capital variable).

o The responsible development of entrepreneurship needs many changes in the inno-
vation support system in the V4. An active economic policy is required to build
a competitive and innovative economy. The priority should be high-quality educa-
tion and science, a friendly regulatory environment for business, a complete finan-
cial market, and direct public financing or incentives for the private sector to invest
in research and development and new technologies.

o Inother moderate innovator countries (i.e., Cyprus, Spain, Croatia, Lithuania, Latvia,
Malta, Italy, and Slovenia), a significant and positive correlation between the variables
mentioned in the previous parts of the study and the entrepreneurship rate occurs
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only in Intellectual assets (Design applications variable) and employment impact (var-
iables: Employment in knowledge-intensive activities? and Employment in fast-grow-
ing enterprises in innovative sectors.

« The development of entrepreneurship in these countries may largely depend on their
investment attractiveness, i.e., on the possibility of attracting large innovative ven-
tures from fast-developing sectors of the economy. In any case, new technologies
and the creation of a supporting ecosystem of a modern economy are indispensable
for creating new economic ventures. Five essential perspectives must also be included:
science and research, entrepreneurs, investment funds, human resources, and a trans-
parent legal environment.

« Differences in the approach to entrepreneurship may result from economic differenc-
es in the analyzed countries. The Visegrad countries, unlike other innovators, are not
focused on tourism. Therefore, innovations that stimulate entrepreneurship in these
countries arise “inside” enterprises, initiating the development of entrepreneurship
“outside”. The other Moderate Innovators (e.g., Croatia, Italy, Spain, Malta, Cyprus)
are dominated by the tourism sector. Innovation is not a domain of the tourism sec-
tor. Therefore, creating new enterprises in these economies will only be weakly cor-
related with innovation.

 The Czech Republic maintained a stable Moderate innovators position in the ranking
due to the improvement of SME performance through product and business process
innovations and venture capital spending.

Performance for SMEs with business process innovations and employment in innovative
enterprises — these indicators largely determine the return of Poland, Hungary and Slo-
vakia to Moderate Innovators in the following years.
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Wptyw innowacji na rozwéj biznesu. Przyktad umiarkowanych
innowatorow i krajow Grupy Wyszehradzkiej

W artykule przeanalizowano zwigzek pomiedzy wymiarami innowacyjnosci wedtug European
Innovation Scoreboard, a wskaznikiem przedsiebiorczosci w grupie krajéw umiarkowanych inno-
watorow. Wykorzystujac korelacje liniowg Pearsona, autor przeprowadzit analize danych oparta
na badaniu empirycznym z wykorzystaniem otwartych danych z Sumarycznego Indeksu Inno-
wacji - European Innovation Scoreboard (SllI-EIS) oraz Eurostatu za lata 2013-2019. Okres ten
obejmuje moment, w ktérym wszystkie kraje Grupy Wyszehradzkiej (tj. Czechy, Wegry, Polska
i Stowacja - V4) zostaty zaliczone do tej samej grupy innowacji wedtug EIS. Ze wzgledu jed-
nak na ograniczenia objetosciowe artykutu zdecydowano, ze do analizy poréwnawczej zosta-
ng uwzglednieni Umiarkowani Innowatorzy z 2019 r., czyli z okresu, w ktérym V4 ostatni raz
byty tacznie klasyfikowane jako Umiarkowani Innowatorzy. Wyniki badan pozytywnie weryfikuja
wyjsciowa hipoteze badawcza, ze wskazniki EIS wykazujg rézna site powigzan ze wskaznikiem
przedsiebiorczosci w krajach V4 oraz wsréd innych gospodarek zaliczanych do kategorii Umiar-
kowanych Innowatoréow (wg SlI-2020). Zmienne opisujace ilo$¢ i jako$¢ innowacji przedsiebior-
cow silnie i pozytywnie wptywajg na poziom przedsiebiorczosci krajéw V4. W pozostatych kra-
jach zmienne pochodzace z atrakcyjnosci inwestycyjnej gospodarek wykazujg istotng i dodatnia
korelacje ze wskaznikiem przedsiebiorczosci. Na podstawie analizy wynikéw mozna stwierdzié,
ze istnieje silna dodatnia korelacja pomiedzy wskaznikiem przedsiebiorczosci, a wskaznikiem in-
nowacyjnosci ogétem, ktéry co roku zestawiany jest na podstawie zestawu zmiennych dla kra-
jéw Unii Europejskiej. Badanie wykazato, ze na wskaznik przedsiebiorczosci w tych krajach duzy
wptyw majg wskazniki reprezentujgce nastepujace grupy czynnikdéw: innowatorzy (mate i $Srednie
przedsiebiorstwa (MSP) posiadajace innowacje produktowe lub procesowe; MSP posiadajace
innowacje marketingowe lub organizacyjne oraz MSP wprowadzajace innowacje we wiasnym
zakresie; atrakcyjne systemy badawcze (miedzynarodowe wspétpublikacje naukowe (Anders-
son, Ejermo, 2004)); finansowanie i wsparcie (naktady na kapitat wysokiego ryzyka), inwestycje
firmowe (przedsiebiorstwa zapewniajgce szkolenia w celu rozwijania lub podnoszenia umiejet-
nosci swoich pracownikéw w zakresie ICT) oraz powiazania (innowacyjne MSP wspétpracujace
z innymi). Wptyw powyzszych czynnikdw na rozwdj przedsiebiorczosci w krajach V4 powodu-
je, ze dziatania proinnowacyjne podejmowane w dziatajgcych przedsiebiorstwach silnie koreluja
z podjeciem decyzji o rozpoczeciu wtasnej dziatalnosci gospodarczej. Mozna zatem stwierdzic, ze
przedsiebiorczo$¢ w tych krajach ma zupetnie inne podstawy rozwoju niz w pozostatych krajach
bedacych Umiarkowanymi Innowatorami, gdzie powyzsze czynniki nie miaty znaczenia.

Stowa kluczowe: innowacje, przedsiebiorczos¢, umiarkowani innowatorzy, Grupa
Woyszehradzka, rozwdj gospodarczy, finanse
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Introduction

Our objective is to find a measure of how strong integration blocks are today. Are they
merely political arrangements, or are they well-built economic structures? If they are
real economic powers, they are important for all sides concerned. All the evidence points
to integration blocks being different from each other. The question is how big these dif-
ferences are. This will be measured with a tool described in this text.

Integration blocks and stages of integration

The subject of our analysis is the following integration blocks:
o the European Union (EU): built by 27 European states,

 the Agreement between the United States of America, the United Mexican States,
and Canada (USMCA): the USA, Mexico, and Canada,

o the Southern Common Market (MERCOSUR): Argentina, Brazil, Paraguay, Uruguay,
and Venezuela (suspended),

« the Association of Southeast Asian Nations (ASEAN): Brunei, Cambodia, Indone-
sia, Laos, Malaysia, Myanmar, the Phillippines, Singapore, Thailand, and Vietnam,

o the Euroasian Economic Union (EEU): Armenia, Belarus, Kazakhstan, Kyrgyzstan,
and Russia,

« the South Asian Association for Regional Cooperation (SAARC): Afghanistan, Bang-
ladesh, Bhutan, India, Maldives, Nepal, Pakistan, and Sri Lanka,

« the African Union (AU): 55 African states; no state on the continent is outside the AU,

« the Regional Comprehensive Economic Partnership (RCEP): Australia, Brunei, Cam-
bodia, China, Indonesia, Japan, Laos, Malaysia, Myanmar, New Zealand, the Philip-
pines, Singapore, South Korea, Thailand, and Vietnam.

This is not a comprehensive list of all integration blocks that were in force in the first
decades of the 21* century. The number of free trade areas is very large, and many
of them are alleged constructions. The group of eight structures chosen for this paper
may shape the global economy of tomorrow, or at least they seem to have such a chance
now. These blocks are formed by states which already heavily influence the interna-
tional economic stage, and this is what makes this research interesting (Carlsnaes,
Risse, and Simmons 2002).

To complete the area of analysis, we must first define the stages of integration we will
discuss (Blank, Clausen, and Wacker 1998). International economics usually defines
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more than five stages of integration, although five is sufficient for this paper. The next
stage should come provided the previous one has already been implemented with suc-
cess. The first stage is a foundation for all others, and if it is not well set, the subsequent
stages do not have enough ground to function properly. We will mention the following
economic arrangements:

o FTA (free trade area): where the elimination of tariffs and import quotas takes place,
o CU (customs union): where a common external tariff is set up,
o SM (single market): where the free movement of capital, labour, and services is started,

o EcU (economic union): where a common economic policy and transnational econom-
ic standards are implemented in many areas, but not all of them,

o CU (monetary union): where a common currency and a joint monetary policy are liv-
ing realities (Winters 1991).

Economic theory makes it clear that integration is not just a trade unification, although
in many cases, it does nothing more than facilitate trade (Machlup 1977). All advanced
stages of integration need a proper trade basis (Jovanovich 1998).

What makes an integration block effective? Is it when its base, i.e., trade, is well-shaped?
There are many answers to these questions (Daimov 2008). To have a successful mone-
tary union, four conditions, which lead to the real convergence of economies, are espe-
cially important:

the trade cycles of the countries concerned converge,

partners are competitive enough to get rid of exchange rates,

the public finance systems demonstrate the capacity to run a reliable stabilisation policy,

the unified market is an economic fact (Jasinski 2021).

Trade blocks, namely free trade areas, customs unions, and single markets, serve as
a starting point for further stages of integration. Without them, an economic or mon-
etary union can become a soft solution for the participating countries. The following
three conditions are vital for trade integration and, in the long run, they lead to ad-
vanced practices:

« ahigh level of gravity, which is the economic force that works for the mutual attrac-
tion of trade partners; for this purpose, a coeflicient of economic gravity is used,

o ahigh revealed trade dependence, i.e., the share of inter-block trade in every partner
country’s foreign trade as a whole,

« member states’ openness to foreign trade, measured by comparing their exports to GDP.
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If these three conditions are met, integration can accelerate significantly. It is not
driven by the desires or cravings of politicians but rather a necessity for the contract-
ing states. Three conditions indicate the significance of a trade bloc for all parties in-
volved in a multinational deal and when member states are collectively committed
to maintaining its viability. If this does not happen, a trade block loses its relevance
and does not garner significant attention from governments. The later stages of inte-
gration lose their justification and should not be implemented. A block that falls far
from meeting these three conditions can become a political, not an economic, initi-
ative with little valuable contribution to the global economy.

The second and third conditions mentioned above are easy to understand and explain
why they are included in our analysis. What economic gravity is and how it can be
measured with a special coefficient will be described in the next sections of the paper
(Jasinski 2018).

The Advancement of present-day integration blocks

The following table gives a comprehensive view of what stages were already reached by
the integration blocks in this article. The declared objectives of, for example, the EU
and RCEP are quite different, as is their acquis communautaire. The EU’s intentions
go beyond being merely an economic bloc; in contrast, the RCEP is expected to evolve
into more of a free trade area, with this transformation projected to occur in approxi-
mately 20 years. There is also a big difference between the EU, Mercosur, and the AU
(Pinder and Usherwood 2013).

Table 1. Stages of integration in the most important blocks

Blocks FTA Ccu SM EcU MU
EU Yes Yes Yes Yes Yes
USMCA Yes No No No No
MERCOSUR Yes Yes Proposed No No
ASEAN Yes No Proposed Proposed Proposed
EEU Yes Yes Yes Proposed Proposed
SAARC Yes Proposed Proposed No No
AU Yes Proposed Proposed Proposed Proposed
RCEP Proposed No No No No

Source: author’s elaboration.
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There are big differences between the eight blocks, and in many cases, the political
declarations are not in line with current political and economic action. This is why
a delay in implementing what was agreed in an international treaty can be quite big.
There is always a danger that time will change the political will to keep to commit-
ments made some years ago. Another problem is that the economies of integration
blocks’ member states are, in some cases, not fully market systems. In some cases, gov-
ernment powers are much bigger than in a typical mixed economy, reducing the util-
ity and importance of integration agreements.

RCEP is a cooperation platform for a vital component of the global economy, with its sig-
natories accounting for approximately 30 per cent of global GDP. This new arrangement
aims to become a free trade area within 20 years, starting from 2022, eliminating up
to 90 per cent of import tarifts. However, whether RCEP will fully function as a free trade
area in the years to come remains to be seen. RCEP is not yet an operative zone of this
kind. It comprises China, Japan and the ASEAN area, and from the point of view of its
economic structure, it is not a typical integration block. This three-component structure
is reinforced by significant partners: Australia, South Korea, and New Zealand. For years,
China did not sign any free trade agreements. However, this changed, and as of January
2023, there are now 17 deals of this kind in force, and RCEP seems to be China’s most
important trade arrangement. However, time will tell how important it really is.

There is no doubt that the EU is the most advanced integration structure worldwide
(McCormick 2014). No other structure follows, or sometimes even tries to follow, the Eu-
ropean integration pattern. Their plans are not as far-reaching. Consequently, in some
cases, member states may not be required to fulfil advanced requirements and stages
of integration.

Economic gravity coefficient: definition

The coefficient we introduce measures the economic proximity between the econo-
mies of a given group of states that form an integration block. How big is the force that
drives these states to enhance mutual relations?

This indicator will represent the outcome of m criteria, which make the gravity force
bigger, and m criteria, which are expected to work in the opposite direction. The num-
ber of economic areas under investigation is n. The Economic Gravity Coeflicient (EGC)
for areas A4,,..., A, is as follows

ijlijj
ijlquVj

R(4,....A,)=

5
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where V},..., V,, and W,,..., W,  are partial indicators, making the coefficient grow or
decline respectively, and p,,..., p,,, W,,..., W,, are weights

0<p;q,< I’Zj‘l:lpj = Ziqu =1

The job of weights is to strengthen or weaken certain criteria. They do not have to be
of the same importance in the analysis. If weights p, and ¢, are all equal, they can
be omitted.

How should we define partial indicators V; and W, ? Let u,,..., u;, inform us about
the position of a given area from the point of view of criterion j (j = 1, ..., m). We obtain
an mxn dimensional matrix [u ji] for all criteria and areas. The partial indicator V', which

makes the gravity grow, will be the following:

| 7
=
nl—l 13]
where:
P=M;,—-N,

M.:max{u u }

J J122% jn

N; :mln{uﬂ,..., Vujn}

M ; is the maximal value for criterion j, and /N, the minimal value. This peak value
cannot be crossed by elements of the matrix [u ji] . Indicators W, which make the grav-
ity weaker, are defined analogously.

Many economic variables can serve as particular criteria for the EGC. This analysis uses
six. Three of them are designed to support EGC growth, while the remaining three are
intended to have a suppressing effect. They are:

V) —the country’s propensity to trade, i.e., the export growth rate divided by the GDP
growth rate; the higher the indicator, the better it is for the EGC,

o V, - the share of trade inside the group; if this indicator grows, so does the EGC,

 V, —the total imports as a per cent of the GDP of a given country; the higher the in-
dicator, the better it is for the EGC,

o W, - the average distance between the chosen states; if this indicator grows, the EGC
declines,
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o W, - the competitiveness of a given economy; the World Competitiveness Rank-
ing can be useful (World Competitiveness Ranking, n.d.); the higher the indicator,
the worse it is for the EGC,

o W, - the rating of sectorial structures; the Index of Economic Complexity was applied
(Hausmann et al. 2012); the higher the indicator, the worse it is for the EGC.

We did not include GDP as a partial indicator. There is some similarity between GDP
and mass, which is important in physics when discussing gravity. This was done be-
cause big and small economies often engage in trade and seek improved institution-
al access to foreign markets. In many cases, it does not matter whether the econo-
my and GDP are big or small; in both situations, they find it advantageous to join
an integration block.

The indicator we have just defined is a sum of the contributions of the countries con-
cerned. Every country influences the total in its own way. This contribution depends
on partial indicators. They are usually different from each other, but some of them,
i.e., the share of trade inside the group and the average distance between the chosen
states, are the same for all countries concerned. If we compare the EGC for different
blocks, all partial indicators are not at the same level.

It is no surprise that two indicators, the geographical distance between countries
and customs protection, work against economic gravity. We are also of the opinion that
the sectorial structures of countries must be complementary to expand trade. The Index
of Economic Complexity is a good tool to make objective evaluations.

The EGC was presented as an unweighted arithmetic average. All partial indicators affect
the synthetic indicators with the same force. However, this can be changed if we con-
clude that some partial indicators are more important than others. In practice, there are
two versions of the EGC: unweighted and weighted.

Our coefficient was defined for a specific time, namely a year. It means that it can change
every year, although one should not expect big differences from year to year to arrive.
Despite this, it is a good choice to use an average for a few years in the EGC rather than
data for a single year.

We have suggested a tool to measure the economic gravity that is easy to interpret
and comment on (Hamanaka 2009; Ekanayake, Mukherjee, and Veeramacheneni 2010;
van Bergeijk and Brakman 2010; Shepherd 2013; Kabir, Salim, and Al-Mawali 2017).
The calculations required to get statistical results are time-consuming to run because
of the extensive data collection process. However, the general idea of the coeflicient is
simple. We think that there should be minimal complexity associated with discuss-
ing economic interdependence, especially when looking for measurements of the phe-
nomenon.
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The Economic gravity coefficient: Integration blocks

We are now ready to implement the new analytical tool that makes it possible to com-
pare the integration blocks we chose earlier. Averages from 2015-2019 were the ba-
sis of our research. Despite many turbulences, this was a time of great stabilisation
in the world economy. This is why we wanted to omit the influence of the COVID-19
pandemic and the 2022 Russian invasion of Ukraine and get a view of a stable global
economy, at least for a number of years. The data we used are now historical, which
is standard in economics and statistics. To have a new picture of economic ties, one
needs a new period of stable structures in the global economic system - once again,
a time free of trade and investment shocks. Naturally, it is possible to find the EGC
for any single year, but this result will quickly lose its usefulness for predictions
and conclusions about the future.

Table 2 presents the EGC for the trade blocks under consideration. The results are weight-
ed and unweighted measures. Any set of weights is debatable; nevertheless, it is difficult
to claim that all partial indicators are equally important. These remarks do not apply
to the unweighted EGC.

Table 2. The weighted and unweighted Economic Gravity Coefficient
for the main integration blocks, 2015-2020

Blocks Weighted EGC Unweighted EGC
EU 1.33 111
USMCA 1.66 1.64
MERCOSUR 0.77 0.83
ASEAN 1.09 1.06
EEU 1.04 1.31
SAARC 0.98 1.08
AU 0.89 0.91
RCEP 1.10 1.08

Source: author’s elaboration.

It is not surprising that the EGC is highest in the case of USMCA. Canada and Mexico
together account for a third of US exports, much more than China. As regards US im-
ports, China is number one, but the share of its two neighbours is also high. More than
70 per cent of Canadian and Mexican exports are US-oriented. The same is not true
of imports, however. So, there is no doubt that the legal arrangement for trade within
the North American triangle was necessary for all sides concerned.
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The EU member states trade mainly with each other or European non-members. The share
of exports and imports from the block is relatively small. Before the EU was established
and expanded, trade inside the area was already huge. The new integration arrangements
made it much bigger.

At its inception, RCEP was not an advanced trade block, and it is not clear when it will
become a full free trade area. Currently, China is the main trade partner of the ASEAN
countries, as well as Indonesia, Malaysia, Singapore, and Thailand. However, this is not
true of Vietnamese exports. China is also a main import partner for Japan. The bulk
of Australia’s exports and imports are with China, and the same is true of South Korea.
The trade inside the ASEAN is relatively big.

The problem of the South Asian Association for Regional Cooperation is that trade rela-
tions between India and Pakistan, the countries that dominate this structure, are limit-
ed. Big neighbours are often not close economic partners. For example, Sri Lanka trades
with India heavily, but not India with Sri Lanka.

The African Union was started to integrate countries which, from a geographical trade
structure perspective, have little in common with their continental partners. Egypt,
Nigeria and South Africa, the largest economies in Africa, have few trade ties inside
the continent. Big trade exchanges between African countries are rare.

MERCOSUR faces the same problem. Brazil is the main trade partner for Argentina but
not vice versa. Meanwhile, for Uruguay, Brazil - the largest state in the region - is im-
portant, as is China. The Latin American countries trade mainly with China, the USA
and Europe. Mexico is the exception - it is US-oriented.

The countries of the EEU are not the main trade partners of Russia. The only exceptions
are, to some extent, Armenia and Belarus. Russia is important for Kazakhstan in ex-
ports, but not in imports. From an economic exchange perspective, the EEU and facil-
itating trade do not seem to be a necessity for member states. All these comments de-
scribe the situation before the 2022 war against Ukraine.

The gravity model does not take into consideration that foreign trade in some EEU coun-
tries is highly influenced by the government’s political decisions. This means there is
both economic and political gravity.

To better understand what the EGC is and how it works, we have made similar calcu-
lations for a number of economic groups which are not integration blocks. One can
expect that, in these cases, the values of the EGC will be high. The results are given
in Table 3.

39



Leszek Jerzy Jasinski

Table 3. The weighted and unweighted Economic Gravity Coefficient
for the integration blocks, 2015-2020

Group of countries Weighted EGC Unweighted EGC
Eurozone 1.42 1.13
EU6* 1.82 143
Vysegrad group 1.79 1.40
Scandinavian countries 211 1.63
BENELUX 144 1.16
UK and Ireland 1.63 1.25
Spain and Portugal 1.61 1.23

* 6 first member states (Belgium, France, Germany, Italy, Luxembourg, Netherlands).
Source: author’s elaboration.

All cases included in Table 3 are indeed examples of very strong gravity, which is what
one could expect and what did happen. We have chosen groups of many countries
and two pairs of countries. The data in Table 3 can serve as a reference to convince us
that economic gravity in trade blocks is sometimes very strong but sometimes weak.
That was the case for some blocks, and was also seen in Table This is what we intended
to get when looking for a gravity indicator.

The Economic dependency ratio

The Economic Dependency Ratio (EDR) measures the strength of the interconnection
between two areas. This measure should not be overly complex, as it could make it chal-
lenging to provide a clear and convincing interpretation of its subject for analysis. Nat-
urally, the EDR will not be the same as the EGC. The new indicator should also be easy
to calculate, which was not the case of the EGC.

In practice, the trade dependency of a small country on a much larger country can
lead to two situations: A stronger partner wants to buy products from a weaker part-
ner, or the weaker partner is more active in finding ways to buy abroad. This leads
to the supply effect and the influence effect, respectively (Hirschman 1945). Both ef-
fects are difficult to measure; the EDR is an attempt to get the necessary information
on this point.

We will consider two indicators: the share of area 4, in the foreign trade of area 4,
and the share of foreign trade in the GDP of area 4, . An economist can intuitively
conclude that the EDR of area 4, on area 4, will usually be not equal the EDR of area
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A on area A4, . This asymmetry is a fundamental characteristic of the EDR concept.
The EDR is not reversible. Now, let us look for the definition.

The EDR of area 4, on area 4, is as follows

ED(Ak,Al)z U W s

where u,, is the average of shares of area 4, in the exports and imports of area 4,,
and w, is the average of the rates of exports and imports to the GDP of area 4, . To get
the averages, we need observations from a number of years, as we did using the EGR.
The first multiplier above signifies the importance of one partner for another; the second
multiplier signifies the importance of external trade as a whole for the reference econ-
omy. The geometrical mean we use lets us avoid very small values of an indicator.

The bigger ED(4, - 4,), the stronger the dependence of area 4, on area 4. It is now
clear that the measure we defined is not convertible. Economic knowledge does not sug-
gest that the economic dependence of area 4, on an area 4, should be as high as the de-
pendence of area 4, on area 4, . It means we have received the following:

ED(A4,,4)=ED(4,4,).

Table 4 includes the EDRs for pairs of countries or for a country and a certain block.
In all cases, it is reasonable to assume that there are close economic ties, at least in one
direction. This research shows how big the EDR can be in extreme situations, which is
also helpful to understand the values of the EGC in Table 3.

Table 4. The Economic Dependency Ratio, 2015-2019

Dependency
A, onA A onA
Canada United States 0.43 0.11
China United States 0.17 0.13
China Japan 0.10 0.16
Argentina Brazil 0.16 0.09
Belarus Russia 0.53 0.09
Russia Ukraine 0.08 0.10
France Germany 0.20 0.18
Austria Germany 0.35 0.13
Ireland United Kingdom 0.26 0.08
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Dependency
A,0onA A onA
Spain Portugal 0.13 0.30
Czechia Slovakia 0.24 0.36
Germany Poland 0.13 0.34
Poland Russia 0.15 0.08
United States European Union 0.14 0.15
Russia European Union 0.28 0.10

Source: author’s elaboration.

In many cases, a significant asymmetry is observed in the results, as expected. Let us
repeat that the economic dependence of a given area on another area is not as high
as the dependence in the opposite direction. The inequality of EDRs is especially big
for pairs of countries of divergent economic sizes, especially divergent GDPs.

Our suppositions on bilateral relations between particular countries were verified by
the empirical research, and the results are generally in line with expectations. For ex-
ample, Canada’s trade dependence on the USA is three times bigger than the de-
pendence of the USA on Canada. The EDR shows Canada needs the USA as a mar-
ket for its exports. The dependence of Argentina on its main trade partner, Brazil,
is bigger than the inverse relation. For Brazil, the main trade partners are China
and the USA, not Argentina. The interdependence of the United States and the Euro-
pean Union is shown to be small, which is caused mainly by the small share of trade
in the GDP of both subjects. The same situation can be observed for three other
pairs: Czechia-Slovakia, Ireland-the United Kingdom, and Austria-Germany.

The introduced indicator helps to analyse trade relations but not the capital
links. To some extent, merchandise trade can be substituted by the foreign direct in-
vestment. Because of this, the EDR is not a full presentation of economic relations be-
tween countries.

Conclusions

The indicator that shows the strength of an integration block provided evidence that
the eight economic blocks (the European Union, the Agreement between the United States
of America, the United Mexican States and Canada, the Southern Common Market,
the Association of Southeast Asian Nations, the Euroasian Economic Union, the South
Asian Association for Regional Cooperation, the African Union and the Regional
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Comprehensive Economic Partnership), are different from each other. Thus, the conse-
quences of integration in all these cases will not be the same.

There is no doubt that the EU is a strong economic and integration structure, and new
initiatives in this area are not very important for the participating parties. The economic
dependence between the countries of the world is also differentiated and, in every case,
is not the same.

We did not start this paper with any hypothesis on economic relations between countries.
Because of this, our job was not to prove anything. Despite this, we can say that the eco-
nomic intuition and a priori expectations were, in many cases, in line with the results
of the statistical analysis.
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Analiza komparatywna gtéwnych blokow integracyjnych

Dlaczego procesy integracyjne w niektdrych czesciach $wiata posuwajg sie w korzystny sposéb
do przodu, co gdzie indziej nie ma miejsca? Dlaczego niektére bloki integracyjne sg wazne dla
krajéw, ktére do nich naleza, a nie dzieje sie to na catym $wiecie? Artykut zawiera komparatywna
analize miedzynarodowych struktur gospodarczych, ktérej celem jest wskazanie, co czyni inte-
gracje istotng i efektywna.

Przedmiotem badania jest osiem blokéw: Unia Europejska, umowa Stany Zjednoczone-Meksyk-
Kanada, Wspélny Rynek Potudnia, Stowarzyszenie Narodéw Azji Potudniowo-Wschodniej, Eu-
roazjatycka Unia Gospodarcza, Potudniowoazjatyckie Stowarzyszenie Wspétpracy Regionalnej,
Unia Afrykanska i Regionalne Kompleksowe Partnerstwo Gospodarcze. Autor rozpatruje pieé
szczebli integracji: strefe wolnego handlu, unie celng, jednolity rynek, unie ekonomiczng i unie
monetarng. Aby dobrze zrozumieé postep integracji, trzeba braé¢ pod uwage wiele zjawisk i opi-
sujacych je wskaznikéw. Wspoétczynnik grawitacji ekonomicznej jest dogodnym sposobem okre-
$lenia znaczenia struktur integracyjnych dla umawiajgcych sie krajéw.

Stowa kluczowe: blok integracyjny, grawitacja ekonomiczna, szczebel integracji, wspétczynnik
ekonomiczny
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Abstract

Research background: The importance of the financial sector for the real economy has increased
as there has been a transition from industrial capitalism to financial capitalism in recent years.
The increasing importance of the financial sector is referred to as financialisation, and it is un-
doubtedly associated with finance, financial operations, or an increase in the importance of prof-
its generated by financial activities. Financialisation is a long-term process characterised by
the growth of the banking sector.
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Purpose of the article: This article compares the effectiveness of banking sectors in the Europe-
an Union (EU) countries from the financialisation perspective.

Methods: The study determined the efficiency of the banking sectors for the 28 EU countries
using an input-oriented, non-radial BCC model in 2017 and assessed changes in the efficiency
of the entities studied using the Malmquist index between 2008 and 2017.

Findings & value added: With certain outlays and effects, the banking sectors of seven coun-
tries were effective in 2017 from the financialisation perspective: Cyprus, Denmark, France,
Luxembourg, Malta, Sweden, and the United Kingdom. The effectiveness of individual inputs
for the banking sectors from each country was then determined, and benchmark leaders were
identified. The analysis of the dynamics of changes in the efficiency of the banking sectors
showed that Sweden had the highest values of the Malmquist index between 2008 and 2017
(where efficiency increased by 37.7%).

Keywords: banking sector, efficiency, financialisation, DEA
JEL: G21, N20
Introduction

The search for the sources of the 2007-2008 financial crisis’ has increased interest
in the relationship between the financial sphere and the real economy. A concept that ex-
plains such links is financialisation, which is connected with the characteristics of the fi-
nancial sector (in which financialisation is visible).

Financialisation is most often defined as the growth of the financial sector in relation
to the real manufacturing sector (Stockhammer 2012). In the literature, this is described
as the transition of the economy from industrial capitalism to financial capitalism (van
der Zwan 2014). The dominance of the financial sector is evident through the grow-
ing role of financial motives, financial markets, and financial institutions in the func-
tioning of national economies and the international economy (Epstein 2005). There is
an emerging trend of profiteering in the economy, especially through financial chan-
nels and not primarily from the use of productive activities (Krippner 2011).

The term financialisation first appeared in the early 1990s (Vercelli 2013). The intel-
lectual pioneer in identifying this process is Magdoft (Magdoff and Foster 2014), who
noted that capital shifted to the financial sphere due to reduced investment opportuni-
ties in the productive sphere (Franc-Dabrowska 2019). Financialisation, alongside glo-
balisation, became part of the neoliberal doctrine in which the market played a unique
role. The financial market is characterized as a realm of perfect competition, efficiency,
stability, self-regulation, wealth generation, and the capacity to oversee and guide other
markets, all while offering avenues for savings allocation (Palley 2013).

1 The term financial crisis itself points to financial phenomena as its cause. The specific role of the fi-
nancial sphere in causing crises has been described by Turner (2016) and Laeven and Valencia (2016).
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The large number of definitions that describe financialisation indicates that it is a con-
cept that is difficult to define precisely, and according to Diinhaupt (2011), no single
definition can be identified. Financialisation is undoubtedly associated with finance,
financial operations that focus on new financial instruments, or an increase in the im-
portance of profits generated by financial activities rather than operations realized
in the real economy.

Some believe that the growth of the financial sector translates into economic growth
and that finance follows economic growth. We believe that financialisation is a long-term
process characterised by the growth of the banking sector.

Taking the above into account, this study aims to compare the effectiveness of banking sec-
tors in the 28 European Union (EU) countries in 2017 from the financialisation perspective.
We chose 2017 as the end of the research period to examine how the effectiveness of finan-
cialisation changed in the decade after the beginning of the 2008 financial crisis. Limiting
the study period to 2017 was also due to the introduction of IFRS 9 (International Financial
Reporting Standard 9 - Financial Instruments) in 2018 (IFRS 9 Implementation by EU Insti-
tutions, 2021). The implementation of IFRS 9 practices by European countries, particularly
regarding credit risk, resulted in changes to the way this risk is managed, through tighter
credit policies, which has affected the efficiency of the banking sectors. As the dynamics
of changes in efficiency are analysed, we had to ensure data comparability.

Using the non-parametric method called DEA (Data Envelopment Analysis), we aim
to verify the hypothesis that the countries of Central and Eastern Europe (CEE)
have ineffective banking sectors compared to the other banking sectors from the EU.
The use of the non-parametric DEA method to assess banking sector efficiency re-
quires that specific outlays and effects be determined. The inputs selected for cal-
culating the efficiency index were household consumption expenditure, employ-
ment of people aged 24-64, and the link between bank deposits and GDP. The effects
of the banking sector that were selected were loans to the private sector, loans granted
by financial institutions, mortgage loans, and loans to enterprises. Using the Malm-
quist index, the study also determined the non-radial efficiency of banking sectors
in the BCC (Banker, Charnes, Cooper) model, focusing on expenditures for 2017,
and the dynamics of changes in banking sector efficiency between 2008 and 2017.

The article is organised as follows. It begins with an introduction, while the next section
provides an overview of the literature on financialisation. The methodology is present-
ed in the next section before presenting the findings of the study. The last part includes
a discussion and conclusions.
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What is financialisation?

In the economic literature, there are numerous definitions of financialisation and its
causes. Kim (2011) and Palley (2008) see financialisation as a process in which the fi-
nancial markets, institutions and elites gain increasing influence on economic policy
and performance. In contrast, Seccareccia (2012) believes that the financial markets
have taken on a leading role in economic systems based on bank financing. Accord-
ing to Alvarez (2012) and Greenwood and Scharfstein (2013), financialisation has been
the growing power of financial capital since the 1980s. Krippner (2011) believes that
it is a tendency to achieve higher profits in the economy through the financial sec-
tor rather than through production. Turbeville (2014) defines it as a process during
which the scale and significance of financial instruments and transactions increase
compared to the overall economy. According to Montgomerie and Williams (2009),
financialisation is the next stage of the development of capitalism, under which finan-
cial investments play an important role.

Different definitions of financialisation accompany its various measures, such as
the size of the financial sector as a percentage of GDP (Kedrosky and Stangler
2011), the income of rentiers, interest and dividends of non-financial corporations
(Stockhammer 2004), or the share of financial sector salaries to private sector sal-
aries (Freeman 2010). It also includes employment in finance as a percentage of to-
tal employment, and the share of value-added generated in the financial sector as
a proportion of total value-added generated by the country’s economy, among many
others.

Interest in financialisation first appeared in the late 1970s and increased during the fi-
nancial crisis in 2008 (Engelen 2008; Turbeville 2014). The literature focuses on defining
it (conceptualisation) (van der Zwan 2014), how it is manifested (Ramos 2017) and meas-
ured (Assa 2012), as well as its consequences (Turbeville 2014), scale (Deeg and O’Sul-
livan 2009) and impact on developing economies, usually highly developed countries
(Epstein and Jayadev 2005; Assa 2012; Kus 2012; Akkemik and Ozen 2014; Tomask-
ovic-Devey, Lin, and Meyers 2015).

There are also studies on the impact of the banking sector on the real economy. The lit-
erature analyses the extent to which institutional reforms (including the liberalisation
of the banking sector and the protection of creditors and shareholders) caused financial
market development and how the expansion of bank credit and securities markets affect-
ed economic development. Pagano (2014) stated that growth factors in the real economy
include increased availability of external financing, which affects the origination and de-
velopment of businesses, and more efficiently allocating capital. Many economists have
studied the correlation between the development of the financial market and econom-
ic growth, investigating the causes and effects, and therefore, analysed data on the level
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of countries, industries and companies (King and Levine 1993a; 1993b; Guiso, Sapienza,
and Zingales 2004; Beck, Degryse, and Kneer 2014).

However, there remain research gaps, which prompted us to investigate the effective-
ness of financialisation, limited to the banking sector, using the DEA method. This re-
quired us to consider the practical conditions and the conclusions of theoretical research.
The DEA method and its potential use to study the effectiveness of the financial sector,
especially the banking sector, are described later in the paper.

Banking sector efficiency

Efficiency is an area of interest in many academic disciplines, including economics and fi-
nance. However, due to its interdisciplinary nature, it is difficult to unambiguously de-
fine (Zabski 2017). The general approach found in the literature indicates that efficiency
is the ratio of effects (the results of an entity’s activities) to inputs (what is used to pro-
duce these effects). An effective entity is the one that best converts inputs into effects
(Kosmaczewska 2011).

The results from efficiency studies depend on the inputs and outputs adopted. The var-
ious configurations make it possible to obtain several efficiency measures, e.g., labour
productivity or capital intensity (Kozlowska 2014). It can be measured using indica-
tive, parametric, and non-parametric methods. When studying the efficiency of bank-
ing sector entities, it is necessary to indicate what type of efficiency is considered, e.g.,
technical efficiency, revenue efficiency, cost efficiency, organisational efficiency, or fi-
nancial efficiency (Perek 2014).

When studying banking sector efficiency; it is also necessary to identify inputs and ef-
fects. There are different approaches in the literature to attributing variables that de-
scribe the banking sector to inputs or effects. When selecting variables, two approaches
are most commonly used: the bank as an intermediary (i.e., it makes a transfer between
entities with excess cash and those that request credit products) and the bank as a pro-
ducer (i.e., it offers services to customers) (Mielnik, Lawrynowicz, and Szambelanczyk
2004).

Based on studies on the efficiency of banking sectors or banks, it is possible to identify
the variables used for research using the DEA method in different approaches to the role
of the bank. In the case of inputs, the most frequently considered variables are staft ex-
penditure, the number of employees, the value of deposits, operating costs, and the val-
ue of fixed assets. These inputs indicate the important role of employment as an input
to achieve effects in the banking sector. There are also two balance sheet categories that
symbolise a bank’s assets and liabilities. The whole is complemented by the operating
costs incurred. The outlays have an impact on the size of the effects. The most frequent
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are the value of loans, the value of deposits, interest income, and non-interest income.
Among the effects, loans are significant, as they generate a proportion of interest income.
Effects complement non-interest income. Deposits often appear as both inputs and ef-
fects, as they can be understood differently. On the one hand, they represent the val-
ue of funds raised by the bank for lending. In this sense, deposits can be understood
as a kind of input. On the other hand, adopting the concept of the bank as an interme-
diary, deposits are an effect of the bank’s activities (the amount of funds the bank has
managed to raise) (Stepien 2015).

Research methodology

In the 1970s, Charnes, Cooper, and Rhodes (1978, pp. 429-444) developed a method
of determining effectiveness based on the quotient of the weighted sum of multiple ef-
fects and the weighted sum of multiple inputs. The method they proposed was called
DEA. In this method, the weighted sums of P inputs (x,,) and R effects (y,;) are com-
pared separately for each analysed object (j =1, ..., ]), also called a DMU (Decision-Mak-
ing Unit).

The efficiency of each object is determined based on the distance from the empirical limit
of technological possibilities, the so-called effectiveness curve. The efficiency of the ob-
ject is measured by the efficiency factor, denoted as 0. It expresses the link between em-
pirical and optimal technology. Fully effective units lie on the effectiveness curve (0 = 1).
This means that they effectively convert inputs into results. Units below the curve are
considered ineffective (6 < 1). The input-oriented CCR model? can be used (there is also
an effect-oriented variant). Its dual form for an object of number o is as follows:

6 — min, (1)
J
pr,)\j <0x,, (2)
=1
J
Zy N 2 Vo (3)
=1
A >0, (4)

J
where:
A ;- linear combination coeflicients.

2 CCRis taken from the names of the authors: Charnes, Cooper, Rhodes.
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When solving the model given by formulas (1)-(4), we look for the minimum value of
0, - the input multiplier of the o-th object, which determines the proportional reduc-
tion of each input while maintaining the current level of effects.

The CCR model assumes constant economies of scale, and the measure calculated here
is called total technical efficiency. However, the study used an input-oriented model
with variable scale effects. If variable effects of scale are required, then the BCC mod-
el (Banker, Charnes, and Cooper 1984, pp. 1078-1092) is used, in which models (1)-(4)
are supplemented with an additional constraint of the form:

A+A oA =1, (5)

The classic approach to the DEA method assumes equal, proportional changes
to all inputs or outputs. However, this assumption can be challenged. The starting
point is Russell’s efficiency, thanks to which the non-radial efficiency can be de-
termined. In this case, the efficiency indicator in the input-oriented model is most
often the average of partial efficiencies in relation to individual inputs. Non-radial
efficiency assumes that the partial efficiency due to a given input (or effect) may be
different for each input (effect), while the partial efficiency of a single input (effect)
is still radial (Fare et al. 2016, pp. 123-130).

The information obtained after solving the models that make up the DEA method is
static. Investigating changes in effectiveness over time requires special dynamics indi-
ces, such as Malmquist productivity indexes (Bogetoft and Otto 2011). They are based
on the Shephard distance, which is the inverse of the optimal value of the objective func-
tion, oriented on the effects of the CCR model. These indices for periods t and t+1 are
determined as follows:

Dt (xt+1vyt+1>
Dt (Xt,yt>

Mt(xt’yt9xt+l9yt+l): > (6)

D (x_,,y
Mt+1<‘xt’yt’xt+l’yt+l): lt)< t<+; ;H))a (7)
t+1 t2.)'t

where:
X,,X,., — inputs in periods t and ¢ + 1;
V> Y, — effects in periods t and t + 1;

D - the Shephard distance.
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The index illustrated by formula (6) compares the efficiency in two periods using tech-
nologies from period ¢ as a benchmark. In turn, the index represented by formula (7)
takes technologies from period ¢ + 1 as a reference point. In practice, the geometric mean
of these indices is used for interpretation.

The Malmquist productivity index can be broken down into two components: the technical
efficiency index (TE) and the technical change index (TC). The former measures a relative
change in effectiveness without changing the position of the efficiency curve. The latter defines
a relative change in efficiency related to the technological progress that took place between
the research period and the base period (Pinto de Abreu et al. 2012, pp. 1937-1943).

Fdre et al. (1994, pp. 66-83) and Ray and Desli (1997, pp. 1033-1039) proposed adjust-
ments to calculate the Malmquist index for the BCC model. This article uses the Fére
and Grosskopf approach.

The DEA method is also applied to estimate the effectiveness of the banking sector
and its components. Optimizing efficiency can be understood in two ways: reducing in-
puts to achieve the current effects or increasing the effects using the inputs at the cur-
rent level (Cooper, Seiford, and Tone 1999). Research conducted using DEA focuses
on assessing the effectiveness of banking sectors and banks. This application is impor-
tant in view of the topic of this study. In banking sector research, the DEA method is
often one of two or three methods that allow research goals to be achieved more pre-
cisely. Some of these methods verify the relevance of the inputs and/or outputs included
in DEA. Others are an extension of effectiveness research and combine non-parametric
methods with parametric ones. To apply the DEA method, it is important to identify
the variables that best describe the banking sector or banks.

To determine the effectiveness of the surveyed entities, it was necessary to define the in-
puts and effects of the banking sector. The following variables were defined in the inputs
used by the economy in the banking sector:

« Household consumption expenditures, which reflect changes in household behav-
iours. Increased consumer spending is often the result of easy access to credit money
(Repkova 2014). It also means that the greater the consumption, the greater the de-
mand for credit.

« Employment of people aged between 20-Population ageing has an impact on the de-
velopment of various market sectors, including financial services (Enste, Naegele,
and Leve 2008, pp. 330-331).

 Bank deposit to GDP ratio. Referring to the research on the effectiveness of banks,
we adopt the “intermediation” approach proposed by Sealey and Lindley (1977), where
deposits should be treated as an intermediate input used in the production of the fi-
nal banking product, i.e., credit.
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The effects of the banking sector primarily include credit products, as described by Jor-
da, Schularick, ad Taylor (2014), Pagano (2014), and Guo et al. (2020). Based on those pa-
pers, the following banking sector effects related to financialisation were selected:

domestic credit to the private sector,

private credit by deposit money banks and other financial institutions,

mortgages,

corporate loans.

Oliveira and Tabak (2005) presented an interesting approach to variable choice.
The variables adopted for their study had an impact on their results, so they should
sufficiently describe the processes taking place in decision-making units. For this
reason, the study should be extended to use other inputs and outputs to properly
compare the results.

A low positive correlation between inputs and outputs is preferred in the DEA method.
To determine the correlation between the indicators presented above, Pearson’s linear
correlation coefficient was used. The correlation indicates that inputs and outputs are
not fully correlated with each other.

The research was conducted in two parts:
1. Determining the non-radial efficiency in the input-oriented BCC model for 2017.

2. Determining the dynamics of changes in the efficiency of the surveyed entities using
the Malmquist index for 2008 and 2017.

Results

The study attempted to determine the effectiveness of financialisation in the banking
sectors of EU countries using the DEA method. The results of the input-oriented BCC
model® are presented in Table 1.

The first stage of interpretation is to identify effective and ineffective objects. Effective
banking sectors, from a financialisation perspective, are those that are on the efficien-
cy curve. Those sectors have an efficiency index equal to The effectiveness of the exam-
ined units in terms of financialisation means that in the examined group, they best use
the inputs of the banking sector, and thus achieve better results. By contrast, ineffective
banking sectors are those whose effectiveness ratio is lower than This means that inef-
fective banking sectors are below the efficiency curve.

3 The calculations were made in the R computing environment using the deaR package.
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Table 1. Efficiency indicators of the banking sector in European Union countries in 2017
- results of the non-radial DEA method (the expenditure-oriented BCC model)

Household Employment .
Country consumption of people aged ZEILS depo§|t Mean effectiveness
expenditures 20-64 (ORI [ER D

Austria 0.627 0.633 0.275 0.511
Belgium 0.486 0.504 0.317 0.436
Bulgaria 0.440 0.120 0.301 0.287
Croatia 0.412 0.232 0.222 0.289
Cyprus 1 1 1 1

Czech Republic 0.395 0.164 0.328 0.296
Denmark 1 1 1 1

Estonia 1 0.519 0.605 0.708
Finland 0.141 0.142 0.511 0.264
France 1 1 1 1

Germany 0.497 0.431 0.887 0.605
Greece 0.331 0.266 0.184 0.260
Hungary 0.232 0.084 0.354 0.223
Ireland 0.577 0.574 0.421 0.524
Italy 0.410 0.399 0.434 0.414
Latvia 0.917 0.430 0.390 0.579
Lithuania 0.558 0.284 0.411 0.417
Luxembourg 1 1 1 1

Malta 1 1 1 1

Netherlands 0.942 0.823 0.333 0.699
Poland 0.556 0.196 0.414 0.389
Portugal 0.120 0.075 0.385 0.193
Romania 0.200 0.066 0.518 0.261
Slovakia 0.497 0.221 0.278 0.332
Slovenia 0.614 0.395 0.311 0.440
Spain 0.610 0.483 0.394 0.495
Sweden 1 1 1 1

United Kingdom 1 1 1 1

Source: own study based on data from Eurostat, Bloomberg, and Thomson Reuters (2019) databases.

The results in Table 1 indicate that the banking sectors in the following seven coun-
tries were effective in 2017: Cyprus, Denmark, France, Luxembourg, Malta, Sweden,
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and the United Kingdom. These banking sectors proved to be efficient in terms of all
expenditures. Possible reasons for the effectiveness of each individual sector vary,
and an explanation is given below":

Cyprus - the banking sector consists mainly of banks that act as financial interme-
diaries while actively competing for clients. The evolution of the banking sector to-
wards a regional financial centre made it possible to increase the differentiation of state
budget revenues, which mainly came from tourism before. The greatest development
of the financial sector came between 2004 and 2012, which was mainly related to reg-
ulatory arbitrage, favourable tax system, and the interest rate on bank deposits. Cy-
prus also has a high proportion of citizens per bank employee (1 bank employee per
78 inhabitants). The use of the banking sector as a benchmark must be limited due
to its peculiarities. Additionally, it is hard to put technology from Cyprus into non-ef-
fective banking sectors.

Denmark - banking services are very popular in Denmark. Most adults have a bank
account in at least one bank. The banking sector also plays an extremely important role
in the economy, mainly because relatively high revenues contributed to the state budget
as corporate tax. Between 2005 and 2014, employment in the banking sector decreased
from 47,576 to 37,201 employees. In the case of financial assets, which also include de-
posits, an increase is noticeable.

France - the largest items in the assets of the French banking sector are debt securities
and receivables. This results in relatively high effects determined by the value of the cred-
it instruments.

Luxembourg - the banking sector is characterised by the highest ratio of sector assets
to GDP in Europe. The results of this indicator are due to the large number of large cred-
it institutions based in the country.

Malta - the most important group of banks in Malta are domestic banks, which are vi-
tal to the country’s economy. They mainly provide credit and deposit services, and their
results have a major impact on the results of the financial sector. The assets of the five
largest banks are approximately 2.5 times greater than the country’s GDP. The banking
sector is characterised by a high level of loans and debt instruments in the asset struc-
ture.

Sweden - the Swedish banking sector is characterised by relatively high employment
in relation to total employment in the economy. The structure of liabilities in this sector
is characterised by a high share of liabilities to the non-financial sector, represented by

4 Banking Structures Report, Reports in selected years, European Central Bank.
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household deposits. Outlays in the form of employment and deposits translate into a high
level of assets in the Swedish banking sector, exceeding the country’s GDP.

United Kingdom - about 20% of banking activities in the world are conducted in this
country’s financial sector. This is because most banks that operate there conduct inter-
national activities. This sector is present in the Anglo-Saxon banking model in which
investment banks play an important role. The results of British financial institutions
were affected by the financial crisis, which reduced the value of deposits taken from
the interbank market. On the other hand, the liabilities of British banks increased
due to the increase in the value of deposits taken from households and non-finan-
cial corporations. There was a decline in the financial sector, although the efficiency
of the sector indicates that the inputs are still being used effectively.

Estonia is an interesting case. Household consumption expenditure is effective, but
the overall efficiency of the banking sector is understated by the other two inputs (em-
ployment and bank deposits).

The most ineffective banking sectors are in Portugal, Hungary, Greece, Romania, Fin-
land, Bulgaria, Croatia, and the Czech Republic. In each of these countries, efficiency is
below 0.3 (in comparison, the efficiency in countries with effective banking sectors is 1).
Most of the ineffective facilities are banking sectors of the countries that joined the EU
after 2000 - five were countries that had had a centrally planned economy. The low ef-
ficiency of the banking sectors in these countries was due to the ineffectiveness of ex-
penditures related to the employment of working-age people.

The second stage of the research was to determine the efficiency of individual inputs
used in the research. The entities which, in the overall assessment, are on the efficiency
curve will be effective in terms of inputs. When considering individual inputs, we can
say that entities use a given input ineffectively. Subsequently, the performance indi-
cators for each of the inputs were interpreted. The first expenditure used in the study
was households’ consumption expenditure, which is used effectively in countries where
the average efficiency is Again, Estonia’s banking sector provides an interesting. It be-
longs to the group of ineffective entities, yet its efficiency index for these expenditures
was Latvia and the Netherlands were also close to achieving 100% efficiency in using this
input. The banking sectors in Portugal, Finland, Romania, and Hungary were the most
ineffective based on households’ consumption expenditure.

The second banking sector input was the employment of working-age people. The Dutch
banking sector is close to the effectiveness limit for this input. By contrast, the most in-
effective banking sectors were in Romania, Portugal, Bulgaria, Finland, the Czech Re-
public, Poland and Hungary.
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The last input was bank deposits, where Germany was close to the efficiency curve. By
contrast, the most ineffective banking sectors in terms of expenditure in the form of em-
ployment were those in Greece, Croatia, Austria, and Slovakia.

Another area of analysis of the results of the DEA effectiveness study was benchmark
leaders. To become effective, ineffective objects must change their technologies, e.g., by
following the example of effective units. Thus, for each one, a formula is determined
called the benchmarking formula, in which the inputs or effects are multiplied by the co-
efficients \j derived from optimisation. The benchmarking formula does not have to use
all available effective units.

The benchmarking formula takes the form of a weighted sum of inputs, in which
the lambdas are the coeflicients. A benchmarking formula can be created for each in-
effective object. However, due to their large number, the number of entities that need
the technology of individual leaders should be given to create such a formula. Accord-
ingly, we consider five leaders (Cyprus, France, Luxembourg, Malta, and the United
Kingdom), whose technologies will allow ineffective countries to achieve the same effects
with lower inputs. Among all 21 ineffective banking sectors, the Cyprus banking sector
plays an extremely important role in assessing the degree of expenditure reduction - it
appears in each benchmarking formula. The second banking sector is in France, which
can be a role model for ten countries, followed by Great Britain (for six countries), Lux-
embourg (for three countries), and Malta (for one country).

The second part of the study analysed the dynamics
of changes in banking sector efficiency between
2008 and dynamics analysis was performed using
the Malmquist index

Table 2. Malmquist Index in the European Union Member States, 2008-2017

Change from innovation
Country Malmquist index and technological

Change from a change

P of scale
Austria 0.924 0.820 1.128
Belgium 0.998 0.854 1.168
Bulgaria 0.868 0.768 1.131
Croatia 1.102 0.765 1.442
Cyprus 0.872 0.872 1.000
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Change from innovation

Change from a change

Country Malmquist index and technological of scale
progress

Czech Republic 0.994 0.758 1.311
Denmark 0.937 0.937 1.000
Estonia 0.719 0.704 1.021
Finland 1.143 0.784 1.457
France 1.314 1.314 1.000
Germany 0.957 1.177 0.814
Greece 1.112 0.810 1.373
Hungary 0.678 0.761 0.892
Ireland 0.362 0.870 0.416
Italy 1.123 0.835 1.345
Latvia 0.516 0.735 0.702
Lithuania 0.684 0.768 0.891
Luxembourg 0.888 0.714 1.244
Malta 0.565 0.565 1.000
Netherlands 1.154 1.155 0.999
Poland 1.280 0.813 1.574
Portugal 0.765 0.817 0.936
Romania 0.944 0.763 1.237
Slovakia 1.278 0.764 1.674
Slovenia 0.726 0.773 0.939
Spain 0.734 0.865 0.848
Sweden 1.378 0.983 1.402
United Kingdom 0.931 0.931 1.000

Source: own study based on data from Eurostat, Bloomberg, and Thomson Reuters (2019) databases.

Table 2 presents the calculated Malmquist indices and the components of their decom-
position between 2008 and 2017. The highest values were recorded for the banking sec-
tor in Sweden (an increase in efficiency by 37.7%), France (by 31.4%), Poland (by 28%),
Slovakia (by 27.8%) and the Netherlands (by 15.4%). However, the lowest values were re-
ported in Ireland (a decrease in efficiency by 63.8%), Latvia (by 48.4%), Malta (by 43.5%),
Hungary (by 32.2%) and Lithuania (by 31.6%).

Changes in efficiency resulting from the change in the scale of operations, which had
a positive impact on the Malmquist index, occurred in Slovakia (an increase of 67.4%), Po-
land (57.4%), Finland (45.7%), Croatia (44.2%) and Sweden (40.2%). The Malmquist index
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performance decreased due to the change in the scale of operations in the banking sec-
tors in Ireland (a decrease of 58.4%), Latvia (29.8%), Germany (18.6%) and Spain (15.2%).
Efficiency gains caused by changes in technological progress were noted in the banking
sectors in France (an increase of 31.4%), Germany (17.7%) and the Netherlands (15.5%).
By contrast, they had a negative impact in Malta (a decrease of 43.5%), Estonia (29.6%),
Luxembourg (28.7%) and Latvia (26.5%).

This study compares the effectiveness of financialisation between banking sectors in CEE
and other EU countries. The non-parametric DEA method is often used to examine
the effectiveness of banks, banking sectors, or financial systems. The output-oriented
BCC model used is one of many methods in this type of research. Limiting the analy-
sis to one model limits the possibilities of interpretation, although a similar approach
was adopted by Oliveira and Tabak (2005) and Batir, Volkman, and Gungor (2017).

Other authors compare the results from different DEA models (see Repkova 2014; Svi-
talkova 2014). Some research supplements the effectiveness study with additional re-
search methods, e.g., panel data analysis (Repkové 2015), the analysis of financial in-
dicators (Tuskan and Stojanovi¢ 2016), or the Malmquist index (Da Silva Fernandes,
Stasinakis, and Bardarova 2018). Following the example of other authors, the study with
the non-parametric DEA method was supplemented with the Malmquist index, which
makes it possible to indicate changes in efficiency between 2008 and As the results cov-
er a relatively short period, the study could be expanded to include annual efficiency
changes or a determination of effectiveness for several consecutive years.

The results of our study show the effectiveness of the financialisation of the banking
sector in EU countries. The banking sectors of the following countries were found
to be effective: Cyprus, Denmark, France, Luxembourg, Malta, Sweden, and the UK.
The average efficiency for the EU banking sector and the average efficiency coefhicients
in the analysed period for individual countries were also presented. This study adopt-
ed an approach that included the efficiency of banking sectors in 2017 and the change
in efficiency compared to 2008, which showed a change in efficiency after ten years.

Conclusions

The growth of the banking sector and financialisation are important issues from the per-
spective of financial development and, therefore, for the economies of countries where that
phenomenon is observed. The study empirically verified the effectiveness of banking sec-
tors from the financialisation perspective in the EU states, based on the proposed set of in-
puts and outputs. This objective was achieved using the BCC DEA model and the Malm-
quist index, which required that the outlays and effects for banking sectors be determined.
The outlays are household expenditures, employment in the economy, and the ratio of bank
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deposits to GDP. The effects of financialisation in the developed model include credit
to the private sector, the credit extended by financial institutions, mortgage credit and cor-
porate credit extended by the banking sector.

The results of the study conducted for 2017 show the effectiveness of banking sectors
from the financialisation perspective in Cyprus, Denmark, France, Luxembourg,
Malta, Sweden, and the United Kingdom. This means that in these countries, the se-
lected expenditures (based on the literature review) on the banking sector were best
translated into the effects achieved by this sector. The largest changes in the efficien-
cy of banking sectors from the financialisation perspective between 2008 and 2017
were observed in Sweden, France, Poland, Slovakia, and the Netherlands.

The hypothesis that CEE countries have ineffective banking sectors compared to oth-
er EU countries cannot be verified clearly. On the one hand, while the banking sector
of each CEE country is ineffective, not all of them are more ineffective than other coun-
tries.

Countries where the banking sectors are effective from the financialisation perspective
generally have well-developed banking sectors, converting effects into investments very
well. However, countries where efficiency gains were observed show good conditions
for the development of the banking sector in the longer term.

Limitations of the study include the variables applied and the use of only one DEA
model. In the future, research should be extended with other models of nonparametric
methods, like a super-efficiency model, or by examining the impact of Brexit or other
significant factors that emerged after It will, therefore, be necessary to introduce new
variables to describe financialisation. Due to the framework of this study, no attempt
was made to determine detailed reasons for the results. This could also be an avenue
for a subsequent study.
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Comparing the Efficiency of European Banking Sectors...

Poréwnanie efektywnosci europejskich sektorow bankowych
w perspektywie finansjalizacji. Zastosowanie metody DEA

Woprowadzenie w tematyke badania: Wzrosto znaczenie sektora finansowego w stosunku do sfe-
ry realnej, w ostatnich latach nastgpito przejscie od kapitalizmu przemystowego do kapitalizmu
finansowego. Proces wzrostu znaczenia sektora finansowego okreslany jest mianem finansjali-
zacji. Zjawisko to niewatpliwie kojarzy sie z finansami, operacjami finansowymi czy wzrostem
znaczenia zyskow generowanych przez dziatalnos¢ finansowa. PrzyjeliSmy, ze finansjalizacja jest
procesem dtugotrwatym, charakteryzujgcym sie wzrostem sektora bankowego.

Cel artykutu: Poréwnanie efektywnosci sektorow bankowych w krajach Unii Europejskiej w per-
spektywie finansjalizaciji.

Metody: Badanie polegato na okresleniu efektywnosci sektoréw bankowych dla 28 krajéw euro-
pejskich, z wykorzystaniem nieradialnego modelu BCC zorientowanego na naktady w 2017 roku
oraz ocenie zmian efektywnosci badanych sektoréw z wykorzystaniem indeksu Malmquista w la-
tach 2008-2017.

Wyniki i warto$¢ dodana: W rezultacie ustalono, ze przy okreslonych naktadach i efektach sek-
tory bankowe siedmiu krajow byty w 2017 roku efektywne. Efektywne, w perspektywie finan-
sjalizacji, sektory bankowe wystepowaty na Cyprze, w Danii, Francji, Luksemburgu, na Malcie,
w Szwecji i Wielkiej Brytanii. Nastepnie okreslono efektywnos$¢ poszczegdlnych naktadéw dla
sektoréw bankowych z kazdego badanego kraju oraz wskazano lideréw benchmarkéw. Analiza
dynamiki zmian efektywnosci sektoréw bankowych wykazata, ze najwyzsze wartosci wskaznika
Malmquista miedzy latami 2008 a 2017 obliczono dla Szwecji (wzrost efektywnosci o 37,7%).

Stowa kluczowe: sektor bankowy, efektywnos¢, finansjalizacja, metoda DEA
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Abstract

The article’s main aim is to assess the impact of economic security on sustainable entrepreneur-
ship in Central and Eastern European Countries (CEECs), including Bulgaria, Croatia, Czechia,
Estonia, Hungary, Lithuania, Latvia, Poland, Romania, Slovakia and Slovenia from 2008 to 2020.
The paper’s novelty is the development of indicators of sustainable entrepreneurship and its
three pillars: economic, social and environmental. Moreover, we assessed the impact of eco-
nomic security on sustainable entrepreneurship and conducted a comparative analysis of its
consequences on the economic, social and environmental components of entrepreneurship.
We use the Pearson correlation coefficient, the Ordinary Least Square Method, and the SUR
estimations for structural equations. The results of the analysis indicate that sustainable en-
trepreneurship and economic security in the analysed countries are growing. However, their
dynamics are varied, and what is more, economic security has a statistically significant impact
on sustainable entrepreneurship. The impact of economic security on sustainable entrepreneur-
ship from 2008 to 2020 is highest in Slovakia, Bulgaria and Poland. The lowest is in Latvia, Ro-
mania and Czechia. We notice that pursuing a stable and responsible macroeconomic policy
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affects the implementation of sustainable development goals. It is important to create the best
conditions for growth in the long term, which is a challenge because of the problem of finding
optimal relationships between factors that determine economic security.

Keywords: sustainable entrepreneurship, economic security, Central and Eastern Europe
JEL: F43,047,Q01, Q56
Introduction

Entrepreneurship is a multidimensional term defined as a group of personality fea-
tures and behaviours of people undertaking new economic endeavours. In other
words, it is starting a business with the expectancy of making a financial and non-
financial profit, solving complex business problems and searching for new business
solutions and development paths. Entrepreneurship is improving one’s ideas and as-
piring to find the best way out of a situation. Entrepreneurship plays an essential func-
tion as a driving force in the development of modern economies. It leads to improved
living standards, generates capital, and increases employment, prosperity and nation-
al income.

Sustainable entrepreneurship (Sus, ), a part of the strategy for implementing sus-
tainable development goals, is gaining importance. Aside from multiplying prof-
its, Sus,_ is based on supporting and developing employees and local communities
and protecting the natural environment. It means the entrepreneur’s ability, with
his skills, to carry out economic tasks that are both socially and ecologically re-
sponsible.

Sus, _ is a relatively new research problem. Therefore, it is poorly recognised, complex
and challenging, which results from the fact that it is defined in various ways, and there
is no single universally accepted measure to assess it (Urbaniec 2018; Bajdor 2021; Bertel-
lo et al. 2022; Di Vaio et al. 2022). In the literature on the subject, most analyses are
devoted to discussing theoretical issues related to conceptualising the term (Pacheco,
Dean, and Payne 2010; Rosario, Raimundo, and Cruz 2022), development strategies
and models (Schaltegger, Liideke-Freund, and Hansen 2016; Gregori and Holzmann
2020), and factors that influence the shaping of social and ecological attitudes among
entrepreneurs (Raudelitiniené, Tvaronaviciené, and Dzemyda 2014; Bajdor, Paweloszek,
and Fidlerova 2021).

A novelty in our study is the determination of proprietary indicators for Sus__
and the separation of its three pillars, economic (E), social (S), and environmental
(Env), in Central and Eastern European Countries (CEECs). In addition, we determined
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the economic security indicator (E, ) and assessed its impact on Sus__ in the stud-
ied countries. Our aim is also to indicate the theoretical and empirical implications
of the research.

In the analysis, we use Pearson’s correlation coeflicient and estimation of the OLS
and SUR for interdependent equations. We operated on the Eurostat database and used
Gretl and Statistica.

The paper includes an introduction, theoretical background, research methodology, re-
sults, discussion and conclusions.

Theoretical background

Sustainable entrepreneurship is one of the “catalysts” of social development and en-
vironmental protection (Hummels and Argyrou 2021; Wach and Glodowska 2022;
Mondal and Gupta 2023). It is part of implementing sustainable development goals,
which can be understood as a process based on maintaining favourable operating con-
ditions for the current and future generations (Hockerts and Wiistenhagen 2010; Bajdor
2021). In other words, socio-economic development takes place following the protection
of the natural environment (Urbaniec 2018; Bertello et al. 2022).

Sus,  means business activities that respect the natural environment and uphold cor-
porate social responsibility (Weidinger, Fischler, and Schmidpeter 2014; Lotfi, Yousefi,
and Jafari 2018). Entrepreneurs should implement sustainable tasks concerning large pro-
jects, everyday activities, and individual meetings with clients. The assumption of sus-
tainable entrepreneurship is the belief that sustainable development and corporate so-
cial responsibility are the basis for building the economy of the future - based on values
and respect for mutual relations and the environment (Firlej 2005; Davies and Cham-
bers 2018).

Sus, _ is variously defined in the literature on the subject; researchers indicate that it is
of pivotal importance to take responsibility for the activities of companies (Dean and Mc-
Mullen 2007; Johnson and Hoérisch 2021), keep up with innovations (Fussler and James
1996; Fichter and Tiemann 2020), use resources effectively, reduce the emission of harm-
tul substances, improve the working conditions, and care for the external environment
(Ziarko 2020; Bajdor 2021; Bertello et al. 2022). It brings a competitive advantage to busi-
ness ventures (Konys 2021; Sadiq et al. 2022). An overview of selected definitions of Sus,_
is presented in Table 1.
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Table 1. Selected definitions of sustainable entrepreneurship

Author(s) Definitions of sustainable entrepreneurship (SE)

C. Fussler, P. James
(1996)

SE has been proposed as a ,breakthrough discipline for innovation”.

J.A. Timmons (1999)

SE encompasses activities that consider identifying, assessing and exploiting
opportunities to introduce new products and services to the market, often based
on natural resources, which are an essential element of the entrepreneurial process.

K. Firlej (2005)

Entrepreneurship, which determines the sustainable economic development
of regions, dynamises their development and, consequently, creates opportunities
to generate additional income.

T.J. Dean,
J.S. McMullen
(2007)

SE is the process of discovering, evaluating, and exploiting economic opportunities
that are present in market failures which detract from sustainability, including those
that are environmentally relevant.

B. Cohen, M.I. Winn
(2007)

SE research examines ,how opportunities to bring into existence future goods
and services are discovered, created, and exploited, by whom, and with what
economic, psychological, social, and environmental consequences

D.F. Pacheco,
T.J. Dean,
D.S. Payne (2010)

We transcend the game theory literature to introduce a more complete
understanding of SE, which lies in expanding the concept of the sustainable
entrepreneur from discoverer of opportunity in extant economic structures

to structural agent who develops institutions to change the ,rules of the game”
and thereby drives sustainable behaviours.

K. Hockerts,
R. Wiistenhagen
(2010)

SE is about a combination of economic, social and environmental value creation.

D.A. Shepherd,
H. Patzelt (2011)

The objective of SE is to preserve nature, life support, and community in the pursuit
of perceived opportunities to bring into existence future products, processes,

and services for gain, where gain is broadly construed to include economic

and non-economic gains to individuals, the economy, and society.

S. Schaltegger,
M. Wagner (2011)

SE is an innovative, market-oriented and personality-driven form of creating
economic and societal value by means of breaking through environmentally
or socially beneficial markets or institutional innovations.

M. Urbaniec (2018)

Sustainable entrepreneurship means activities supporting the company’s
development following pro-ecological principles, considering economic and social
benefits.

I.A. Davies, L. Cham-
bers (2018)

SE can make a significant contribution to improving environmental sustainability
while running a profitable business.

C. Vallaster et al.

Sustainable entrepreneurs eliminate traditional business practices, systems

(2019) and processes and replace them with superior social and environmental products
and services.

K. Fichter, SE is the discovery, creation, evaluation and exploitation of opportunities to create

I. Tiemann (2020) innovative goods and services that are consistent with regional, national and SD

goals.
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Author(s) Definitions of sustainable entrepreneurship (SE)

J. Ziarko (2020) Sustainable entrepreneurship is about initiating activities and processes that lead

to the identification, assessment and exploitation of profitable business opportunities
- that is, to be entrepreneurial - while simultaneously contributing to sustainable
development.

M.P. Johnson, SE carries great potential to contribute to SD, especially in its potential to replace
J. Horisch (2021) unsustainable products and services with sustainable ones, to create additional
environmental and social value, and to transform markets and societies toward
sustainability.

P. Bajdor (2021) Sustainable entrepreneurship is a comprehensive concept that assumes
the existence of mutual relations between the enterprise and the market, society
and the environment.

A. Di Vaio et al. Sustainable entrepreneurship creates social value through a wide range of economic

(2022) actors, including individuals, microbusinesses, and large corporations.

A. Bertello et al. Sustainable entrepreneurship in the light of new ventures’ increasing need

(2022) to consider the social and environmental impact of their knowledge-intensive
activities.

Source: based on the subject literature.

Sus,  is starting and running a business to achieve economic and social goals and pro-
tect the natural environment (Urbaniec 2018; Di Vaio et al. 2022). It means conducting
business in various sectors and industries of the economy, where, apart from generat-
ing profit, increasing the wealth of owners or increasing the company’s value, activi-
ties are carried out to support the development of human capital, local communities
and the implementation of eco-innovations.

Sus,_ depends on several factors, including the ecological attitude of entrepreneurs, pro-
grams that support social development and environmental protection (Middermann,
Kratzer, and Perner 2020; Bajdor, Paweloszek, and Fidlerova 2021; Bakry et al. 2022). One
of the factors that socially and ecologically supports responsible initiatives is economic se-
curity (Raudelitiniené, Tvaronavic¢iené, and Dzemyda 2014; Sulphey and Alkahtani 2017;
Khalatur et al. 2021). Maintaining an appropriate level has a positive impact on the de-
velopment of entrepreneurship while improving the expectations and economic moods
of entrepreneurs.

E _isthe economic basis for the functioning of the state and a key element of the broad-
er concept of national security (Balcerowicz 2004; Leszczynska and Puchalska 2022;
Mahmood 2022). This idea is extremely heterogeneous, multi-threaded, and prefers
the meaning of the material, shaping factor standards of quality of life and exist-
ence of an individual and entire social group, individually, locally and internation-

ally (Table 2).
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Table 2. Selected definitions of economic security

Author(s) Definitions of economic security

E. Frejtag-Mika,
Z. Kotodziejak,
W. Putkiewicz
(1996)

Economic security is the ability of the economic system of a state (group of states)
to use internal factors of development and international economic interdependence
in such a way that will guarantee its unthreatened development.

B. Balcerowicz
(2004)

Economic security refers to threats to prosperity, free access to the markets,
finances and natural resources they provide, and maintaining the state’s position
and development.

M. Kahler (2004)

The economic security of a state defines the stability and progressive development
of the economy of this territory.

R. Kuzniar (2005)

The issues of economic security primarily covered issues from the sphere

of macroeconomics, starting with the structure of the economy, its technological
modernity, the condition of state finances (over-indebtedness), the extent

of interdependence and degree of reliance on exchange with specific partners

or in specific commodity groups (especially energy resources), and therefore
susceptibility to external pressures or sudden interruptions in deliveries.

K. Zukrowska,
M. Gacik (2006)

Economic security refers to threats to prosperity, free access to markets, financial
resources and natural resources that guarantee the continued development

of the state and the maintenance of its position. Economic security is also related
to maintaining independent production capacities for military purposes.

G. Standing (2007)

Basic economic security is defined as a threefold set of circumstances. First, it
requires limited exposure to idiosyncratic, co-variant and systemic risks, uncertainty,
hazards and shocks. Second, it requires an ability to cope with them if they
materialise. And third, it requires an ability to recover from those outcomes.

R. Zieba (2008)

Economic security refers to threats to prosperity, free access to markets, financial
resources and natural resources that ensure the maintenance of the state’s position
and its development.

O. Kuzmenko et al.
(2020)

Economic security is searching for a balanced state of the financial system, which
increases the state’s resilience to external and internal shocks.

B. Kosowski,
A. Kutakowska
(2022)

Economic security means a state of existence devoid of risk and uncertainty,

and the state’s economic security status is assessed through the prism of the state
of the economy, stability of the economic system and factors determining
development.

M. Leszczynska,
K. Puchalska (2022)

Economic security is not only related to the socio-economic progress

and development opportunities of individual countries but also to the impact
of the international environment, including the functioning of transnational
corporations with significant economic power.

D.R. Mahmood
(2022)

Economic security is one of the most critical elements of human security. It refers
to the economic capacity of an individual or community.

Source: based on the subject literature.

The concept of economic security (E, ) covers the decision-making process in the eco-
nomic area, and it aims to ensure the freedom to shape economic processes follow-
ing the nation’s interests (Standing 2007; Kuzmenko et al. 2020). Micro-scale E___refers
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to market conditions that enable harmonious development, undisturbed functioning
of economies, building sustainable welfare of citizens, and solvency of households or
enterprises (Zukrowska 2016; Leszczynska and Puchalska 2022). E__is the state’s ability
to use internal factors of development and international economic interdependence that
will guarantee risk-free development (Kuzmenko et al. 2020; Kosowski and Kutakows-
ka 2022).

E . and Sus__ are closely related, and the existence of one is a condition for the pres-
ence of the other. E___is a key factor that motivates entrepreneurs to undertake socially
and ecologically responsible initiatives. It can be increased by various policy measures
to stimulate people’s initiative to run existing or start new business ventures more se-
curely and sustainably and to consider the long-term perspective of development and its
effects (Cohen and Winn 2007; Wysokinska-Senkus and Raczkowski 2013; Haldar 2019;
Rosario, Raimundo, and Cruz 2022). Moreover, economic security activates economic
activity and makes entrepreneurs willing to invest and innovate.

Methodology of the research

The main aim of the research is to assess the impact of economic security on sus-
tainable entrepreneurship in Central and Eastern European Countries (CEECs) from
2008 to The research sample covers the following countries: Bulgaria, Croatia, Czechia,
Estonia, Hungary, Lithuania, Latvia, Poland, Romania, Slovakia and Slovenia.

We examined countries that experienced a political transformation and became mem-
bers of the EU at a similar time. The observed economies’ size, structure and capabil-
ities are diverse. Moreover, these economies have development prospects and diversi-
fied tangible and intangible resources. In addition, their energy sector is largely based
on hard coal, they are characterised by a low level of innovation, and the policy is dom-
inated by an approach that focuses primarily on economic growth, with social and en-
vironmental protection issues receding into the background. The accession of these
countries to the EU meant they had to implement programs to support social and eco-
logical development.

We focused on the time from the financial crisis (the first period after joining the EU)
to the beginning of the COVID-19 pandemic. We wanted to assess how sustainable en-
trepreneurship is developing in those countries, and thus how the approach to develop-
ment and thinking about the modern world is changing, and to what extent sustainable
development depends on economic security. In connection with this goal, we formulated
the following main research hypothesis (H): The country’s economic security statistically
significantly impacts sustainable entrepreneurship in the CEECs from 2008 to In addition,
we formulated the following sub-hypotheses:
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« HI: The economic component of the Sus, _ is developing more dynamically than the so-
cial and environmental components of sustainable entrepreneurship in the CEECs;

o H2: The dynamics of sustainable entrepreneurship are positive and higher in coun-
tries with a more educated population in the CEECs;

o H3: The pillars of sustainable entrepreneurship — economic, social and environmen-
tal — are statistically significantly interconnected in the CEECS.

We conducted our research in the following stages:

1. We created an indicator of sustainable entrepreneurship and separated its three eco-
nomic, social and environmental components. We assumed that sustainable entre-
preneurship is the average value of its pillars in a given year. To integrate the explan-
atory variables, we used the following formulas:

n Ed i.
Z J

='max Ed ij )
Ej=—% : B, € [0:1], (1)
Ei:‘ max P ij
Zn Sds 1 Zn min Sdd ij
i=1 ¥ i=1 .
5, = — maxsdsy SAdY 5 eq0u1]], (2)
Zn Py Zn Py
='maxP ij ='maxP ij
Zn min Env ij
Eny. — =l Env ij g 0:1
nvij - N P 1] > i € [ s ]9 (3)
Zi:l max P i

where: Eij; Sij; Envij stands for the normalised value of the j-th variable in the i-th year; xij
is the diagnostic variable in the i-th year; SDi indicates the integrated variable in the i-th
year.

The Ejj indicator is based on the following diagnostic variables (E): enterprises - num-
ber; production value - € millions; total purchases of goods and services — € millions,
and investment rate (investment/value added at factors cost) — percentage.

The Sij indicator is based on the following diagnostic variables: stimulants (Sds,): wages
and Salaries - € millions; social security costs — € millions; employees — number; appar-
ent labour productivity (Gross value added per person employed) - € thousands; gross
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value added per employee - € thousands; and growth rate of employment — percentage;
and destimulants (deij): personnel costs — € millions.

Envij is based on the following destimulants: carbon dioxide; methane; nitrous ox-
ide; sulphur oxides (SO2 equivalent); nitrogen oxides (SO2 equivalent); ammonia (SO2
equivalent).

We use the following formula to create the Sus_:

SuSEm :E—|—S—|—EnV:iEij +ii+iEnVij

-1 I i1 I i1

; Susg, €[0;1]. (4)

2. We create the economic security indicator based on the following formula:

~ GDPjj ~ Expij " Expij
ESec:Z J +Z Ll +Z&+
—'maxGDP 1] “Z'maxExpi ‘<z maxExpij 5)

zminImP 1 n i W &S ij _ +zminI.J.ij n ZminHIC.IT ij;ESec € [0:1]
- Impy S maxW&S1y ‘<7 Uy —' HICP y

where: GDPij; Expij; Impij; W&Sij; Uij; HICPij stands for the normalised value of the j-th
variable in the i-th year; GDP - gross domestic product; Exp — export of goods and ser-
vices, Im — import of goods and services; W&S — wages and salaries; U — unemployment
rate; HICP - Harmonised Indices of Consumer Prices.

3. We assessed the relationship between sustainable entrepreneurship and economic
security using the Pearson correlation coefficient (p < 0.05). We adopt the follow-
ing ranges of correlation strength: |rxy| = 0 - no correlation; 0< |rxy| < 0.19 - very
weak; 0.20 < |rxy| < 0.39 - weak; 0.40 < |rxy| < 0.59 — moderate; 0.60 < |rxy| < 0.79
— strong; 0.80 < |rxy| < 1.00 - very strong.

4. We use the OLS method to estimate the model, which is given by the equation:

Sus,, = Bo +Bl B +Bz -ESCC(H)éﬁ- 2 (6)

where B is the intercept, ; ,; B,; is the slope; €i denotes the i-th residual; i is an obser-
vation index.
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The regression was written with the following formula:

s(ﬁo,...,@) = Zlef :Zl(li —].)*— min,
- (7)

n

2 A5 A A o \2 :
09" "> a4)IZ(SMSEnt =By =B, Eg.. — s 'ESec(H) - ai) — min.

i=1

Qo> >

o
5. We create a structural equation model and use the SUR method to estimate it:

E :Bo + BIESeci + BZESec (t-1)i + Bss + B4Env + €
s :Bo + BIESeci + BZESec (t-1)i + BzE + B4Env te (8)
\E”V :Bo + BIESeci + BZESec (- + BsE + B4S te

SUR method estimator:

VR (B=B) S NOGEX (Z-1® )X, 9)

where: R - observation number, X - equations, IR - dimensional identity matrix, &
denotes matrix Kronecker product, ¥ — matrix, y — vector, N - normal distribution,
B — model parameter.

Research results

Table 3 shows indicators of sustainable entrepreneurship and its economic, social and en-
vironmental pillars. The values of these indicators vary in the analysed countries, which
is noteworthy; Sus,_ increased in the analysed period, which is a positive phenomenon,
indicating a higher degree of involvement from entrepreneurs in implementing econom-
ically and socially responsible tasks.
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Table 3. The indicator of sustainable entrepreneurship in CEECs from 2008 to 2020

Country In:l:lz‘a- 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Bulgaria |E 0.77 | 0.71 | 0.64 | 0.69 | 0.72 | 0.70 | 0.73 | 0.74 | 0.73 | 0.77 | 0.81 | 0.85 | 0.84

S 0.63 | 0.61 | 0.61 | 0.63 | 0.63 | 0.64 | 0.66 | 0.70 | 0.72 | 0.77 | 0.81 | 0.87 | 0.89

Env 0.66 | 0.71 | 0.69 | 0.64 | 0.68 | 0.79 | 0.74 | 0.72 | 0.76 | 0.76 | 0.79 | 0.83 | 0.87

Sus 0.68 | 0.68 | 0.65 | 0.65|0.68 | 0.71 | 0.71 | 0.72 | 0.74 | 0.77 | 0.81 | 0.85 | 0.87

Croatia |E 0.97 1089|076 073071071070 |0.75|0.75| 0.80 | 0.83 | 0.88 | 0.83

S 0.87 1084 |0.84|0.82|0.80|0.81|083|0.84|086|0.89 092|095 |0.93

Env 0.59 | 0.67 | 0.67 | 0.68 | 0.73 | 0.83 | 0.87 | 0.82 | 0.85 | 0.82 | 0.86 | 0.90 | 0.95

Sus 0.81 |1 0.80| 0.76 | 0.74 | 0.75 | 0.78 | 0.80 | 0.80 | 0.82 | 0.83 | 0.87 | 0.91 | 0.90

Czechia |E 0.86 | 0.77 | 0.83 | 0.88 | 0.87 | 0.85|0.83 | 0.85|0.85|0.90 | 0.95| 0.96 | 0.92

S 0.82]0.77 1079 |0.81 080|079 | 0.79 | 0.81 | 0.83 | 0.87 | 0.91 | 0.93 | 0.91

Env 0.66 | 0.72 | 0.74 | 0.72 | 0.74 | 0.77 | 0.78 | 0.76 | 0.79 | 0.81 | 0.85 | 0.91 | 1.00

Sus 0.78 | 0.76 | 0.78 | 0.80 | 0.80 | 0.81 | 0.80 | 0.81 | 0.82 | 0.86 | 0.90 | 0.94 | 0.94

Estonia |E 0.70 | 0.57 | 0.59 | 0.70 | 0.74 | 0.79 | 0.76 | 0.77 | 0.78 | 0.84 | 0.88 | 0.92 | 0.87

S 0.69 | 0.65 | 0.66 | 0.70 | 0.72 | 0.74 | 0.76 | 0.77 | 0.79 | 0.83 | 0.87 | 0.90 | 0.90

Env 0.65 | 0.70 | 0.65 | 0.66 | 0.66 | 0.65 | 0.65 | 0.71 | 0.71 | 0.69 | 0.72 | 0.83 | 0.96

Sus 0.68 | 0.64 | 0.63 | 0.68 | 0.71 | 0.72 | 0.72 | 075 | 0.76 | 0.79 | 0.82 | 0.88 | 0.91

Hungary | E 0.81|10.72|0.73|0.75| 0.74 | 0.73 | 0.78 | 0.81 | 0.82 | 0.88 | 0.93 | 0.99 | 0.97

S 0.80 | 0.75| 0.76 | 0.77 | 0.76 | 0.78 | 0.79 | 0.82 | 0.83 | 0.86 | 0.90 | 0.91 | 0.88

Env 0.78 | 0.85|0.85|0.84 | 090|089 | 0.88 | 0.88 |0.89 | 0.84 | 0.84 | 0.90 | 0.93

Sus 0.80|0.77 | 0.78 | 0.79 | 0.80 | 0.80 | 0.82 | 0.84 | 0.85 | 0.86 | 0.89 | 0.94 | 0.92

Ent

Latvia |E 0.77 | 0.58 | 0.60 | 0.67 | 0.76 | 0.77 | 0.76 | 0.78 | 0.79 | 0.85 | 0.87 | 0.91 | 0.85

S 0.69 | 0.62 | 0.63 | 0.65 | 0.68 | 0.70 | 0.71 | 0.73 | 0.75 | 0.78 | 0.85 | 0.90 | 0.90

Env 0.84 | 0.87 | 0.87 | 0.89 | 0.87 | 0.87 | 0.86 | 0.86 | 0.87 | 0.84 | 0.83 | 0.82 | 0.88

Sus 0.77 | 0.69 | 0.70 | 0.73 | 0.77 | 0.78 | 0.78 | 0.79 | 0.80 | 0.83 | 0.85 | 0.88 | 0.87

Ent

Lithua- |E 0.69 | 0.51 | 0.52 | 0.60 | 0.66 | 0.70 | 0.72 | 0.74 | 0.75 | 0.81 | 0.89 | 0.94 | 0.90

nia S 0.59 | 0.54 | 0.56 | 0.59 | 0.60 | 0.62 | 0.65 | 0.67 | 0.71 | 0.75 | 0.81 | 0.72 | 0.74

Env 0.81 1092|089 |085|085|089|088|0.84|0.85|0.84|0.79 | 0.84 | 0.81

Sus,. | 0.70 | 0.66 | 0.66 | 0.68 | 0.71 | 0.74 | 0.75 | 0.75 | 0.77 | 0.80 | 0.83 | 0.83 | 0.82
Poland |E 0.7710.70 | 073 | 0.77 | 0.76 | 0.78 | 0.81 | 0.82 | 0.81 | 0.84 | 0.94 | 0.97 | 0.94
S 0.70 | 0.69 | 072 | 0.73 | 0.73 | 0.73 | 0.74 | 0.75 | 0.76 | 0.80 | 0.87 | 0.91 | 0.91

Env 0.77 1 0.83|0.83 | 084 | 086|087 |089 | 090|092 |0.89 | 0.90 | 0.96 | 0.97

Sus 0.75]0.74 | 0.76 | 0.78 | 0.78 | 0.79 | 0.82 | 0.83 | 0.83 | 0.85 | 0.90 | 0.95 | 0.94
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Country '"f(';a' 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Romania | E 0.81 | 0.68 | 0.66 | 0.77 | 0.73 | 0.70 | 0.71 | 0.78 | 0.76 | 0.78 | 0.82 | 0.88 | 0.86
S 0.71 | 0.66 | 0.67 | 0.68 | 0.68 | 0.71 | 0.72 | 0.71 | 0.75 | 0.80 | 0.72 | 0.77 | 0.77
Env 0.68 | 0.76 | 0.80 | 0.77 | 0.80 | 0.84 | 0.86 | 0.86 | 0.92 | 0.94 | 0.93 | 0.92 | 0.99

Sus,. 1073 |070|0.71]0.74 | 0.74 | 0.75 | 0.76 | 0.79 | 0.81 | 0.84 | 0.82 | 0.85 | 0.87
Slovakia |E 0.60|0.50|071|0.73 073|079 | 0.79 | 0.81 | 0.82 | 0.86 | 0.93 | 0.91 | 0.86
S 0.75(10.73|0.78 | 0.80 | 0.80 | 0.79 | 0.79 | 0.82 | 0.83 | 0.86 | 0.89 | 0.91 | 0.91

Env 0.60 | 0.65 | 0.66 | 0.70 | 0.74 | 0.78 | 0.79 | 0.79 | 0.83 | 0.83 | 0.86 | 0.92 | 1.00

Sus, . [ 0.65 063|072 | 0.74 | 0.76 | 0.78 | 0.79 | 0.80 | 0.83 | 0.85 | 0.89 | 0.91 | 0.92
Slovenia |E 0.88 | 0.77 |1 074 |1 0.75 | 0.75| 0.74 | 0.75 | 0.76 | 0.78 | 0.84 | 0.88 | 0.90 | 0.83
S 0.84 | 0.80|0.82|0.83|0.81|0.81|083|0.84|0.87|0.89|0.92]|0.94 | 0.94

Env 0.69 | 0.73 | 0.73 | 0.74 | 0.77 | 0.79 | 0.84 | 0.87 | 0.89 | 0.90 | 0.89 | 0.91 | 0.98
Sus 0.80 | 0.76 | 0.77 | 0.77 | 0.78 | 0.78 | 0.81 | 0.82 | 0.85 | 0.88 | 0.90 | 0.92 | 0.92

Ent

Source: own study based on Eurostat (n.d.).

The values of selected descriptive statistics for E, S, Envand Sus,_ are presented in Table 4.
They indicate different but comparable values in individual pillars of sustainable entrepre-
neurship. It cannot be unequivocally stated which of the Sus__  dimensions has a higher
level.

Table 4. The descriptive statistics of the sustainable entrepreneurship indicator
in CEECs from 2008 to 2020

Descriptive statistics

Country Indicator
Median
Bulgaria E 0.75 0.06 0.73 0.64 0.85
S 0.71 0.10 0.66 0.61 0.89
Env 0.74 0.07 0.74 0.64 0.87
Sus,, 0.73 0.07 0.71 0.65 0.87
Croatia E 0.79 0.08 0.76 0.70 0.97
S 0.86 0.05 0.84 0.80 0.95
Env 0.79 0.10 0.82 0.59 0.95
Sus,, 0.81 0.05 0.80 0.74 0.91
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Descriptive statistics

Country Indicator
Median
Czechia E 0.87 0.05 0.86 0.77 0.96
S 0.83 0.05 0.81 0.77 0.93
Env 0.79 0.08 0.77 0.66 1.00
Sus,, 0.83 0.06 0.81 0.76 0.94
Estonia E 0.76 0.10 0.77 0.57 0.92
S 0.77 0.08 0.76 0.65 0.90
Env 0.71 0.09 0.69 0.65 0.96
Sus,, 0.75 0.08 0.72 0.63 0.91
Hungary E 0.82 0.09 0.81 0.72 0.99
S 0.82 0.05 0.80 0.75 0.91
Env 0.87 0.04 0.88 0.78 0.93
Sus, 0.84 0.05 0.82 0.77 0.94
Latvia E 0.77 0.10 0.77 0.58 0.91
S 0.74 0.09 0.71 0.62 0.90
Env 0.86 0.02 0.87 0.82 0.89
Sus, 0.79 0.06 0.78 0.69 0.88
Lithuania E 0.73 0.13 0.72 0.51 0.94
S 0.66 0.08 0.65 0.54 0.81
Env 0.85 0.03 0.85 0.79 0.92
Sus,, 0.74 0.06 0.75 0.66 0.83
Poland E 0.82 0.08 0.81 0.70 0.97
S 0.77 0.07 0.74 0.69 0.91
Env 0.88 0.05 0.89 0.77 0.97
Sus,, 0.82 0.07 0.82 0.74 0.95
Romania E 0.76 0.06 0.77 0.66 0.88
S 0.72 0.04 0.71 0.66 0.80
Env 0.85 0.08 0.86 0.68 0.99
Sus,, 0.78 0.05 0.76 0.70 0.87
Slovakia E 0.77 0.12 0.79 0.50 0.93
S 0.82 0.06 0.80 0.73 0.91
Env 0.78 0.11 0.79 0.60 1.00
Sus,, 0.79 0.09 0.79 0.63 0.92
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Descriptive statistics

Country Indicator
Median
Slovenia E 0.80 0.06 0.77 0.74 0.90
S 0.86 0.05 0.84 0.80 0.94
Env 0.83 0.09 0.84 0.69 0.98
Sus,, 0.83 0.06 0.81 0.76 0.92

Source: own study based on Eurostat (n.d.).

Table 5 presents indicators of countries’ economic security; the level varied and fluctuat-
ed during the research period. There were lower E__levels at the beginning of the period,
when the financial crisis occurred, and in many cases, the level of security fell in 2020,
the first year of the COVID-19 pandemic.

Table 5. The indicator of economic security in CEECs from 2008 to 2020

Country 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Bulgaria | 0.44 | 0.39 | 0.38 | 0.39 | 0.35 | 0.20 | 0.65 | 0.76 | 0.76 | 0.37 | 0.53 | 0.58 | 0.44
Croatia 0.62 | 0.64 | 0.63 | 0.60 | 0.58 | 0.57 | 0.65 | 0.63 | 0.63 | 0.64 | 0.69 | 0.76 | 0.84
Czechia | 0.51 | 0.58 | 0.54 | 0.53 | 0.52 | 0.54 | 0.63 | 0.70 | 0.65 | 0.65 | 0.72 | 0.75 | 0.69
Estonia 042 | 0.51 | 041 | 043 | 0.45 | 048 | 0.54 | 0.69 | 0.56 | 0.58 | 0.62 | 0.68 | 0.63
Hungary | 0.54 | 0.53 | 0.53 | 0.58 | 0.53 | 0.54 | 0.72 | 0.75 | 0.66 | 0.68 | 0.71 | 0.75 | 0.69
Latvia 049 | 047 | 044 | 044 | 047 | 0.52 | 0.52 | 0.56 | 0.73 | 0.60 | 0.65 | 0.69 | 0.67
Lithuania | 0.45 | 045 | 043 | 0.42 | 045 | 049 | 0.64 | 0.55 | 0.58 | 0.58 | 0.62 | 0.68 | 0.66
Poland 0.48 | 0.47 | 047 | 047 | 0.48 | 0.50 | 0.66 | 0.54 | 0.62 | 0.60 | 0.65 | 0.70 | 0.70
Romania | 0.48 | 049 | 047 | 0.47 | 048 | 0.50 | 0.54 | 0.67 | 0.60 | 0.65 | 0.68 | 0.72 | 0.69
Slovakia | 0.52 | 0.55 | 0.54 | 0.53 | 0.54 | 0.55 | 0.72 | 0.63 | 0.63 | 0.64 | 0.69 | 0.73 | 0.70
Slovenia | 0.60 | 0.64 | 0.58 | 0.57 | 0.56 | 0.55 | 0.63 | 0.60 | 0.75 | 0.64 | 0.69 | 0.74 | 0.80

Source: own study based on Eurostat (n.d.).

Descriptive statistics of E_,_are presented in Table Croatia has the highest average value
of the E___indicators, while the lowest is in Bulgaria. The highest maximum value is also
in Croatia, and again, the lowest minimum is in Bulgaria. The level of economic secu-
rity in the surveyed countries is similar, which indicates that the development condi-
tions are similar.
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Table 6. The descriptive statistics of the economic security indicator in CEECs from 2008 to 2020

Descriptive statistics

Country
Median
Bulgaria 0.48 0.16 0.44 0.20 0.76
Croatia 0.65 0.07 0.63 0.57 0.84
Czechia 0.62 0.08 0.63 0.51 0.75
Estonia 0.54 0.09 0.54 0.41 0.69
Hungary 0.63 0.09 0.66 0.53 0.75
Latvia 0.56 0.10 0.52 0.44 0.73
Lithuania 0.54 0.09 0.55 0.42 0.68
Poland 0.57 0.09 0.54 0.47 0.70
Romania 0.57 0.09 0.54 0.47 0.72
Slovakia 0.61 0.08 0.63 0.52 0.73
Slovenia 0.64 0.08 0.63 0.55 0.80

Source: own study based on Eurostat (n.d.).

Pearson’s linear correlation coefficients (p < 0.05) are presented in Figure Hungary has
the highest statistically significant correlation between Sus, and E__, at 0.95; the lowest
is in the Czech Republic (0.77). The results show a strong relationship between econom-
ic security and sustainable entrepreneurship.

o

1,00
08
0,6

0,95 0,93
0,90 0,91 ’
0,83 0,87 - 078 | 0,85 | | | 0,83 0,82
0,00 | | I I I I I
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Bulgaria Croatia Czechia Estonia Hungary Latvia Lithuania Poland Romania Slovakia Slovenia

Figure 1. The Pearson’s R correlation coefficients of Sus_  and E.__in CEECs
from 2008 to 2020, p < 0.05 (n = 13)

Source: own study based on Eurostat (n.d.).

The OLS estimation results indicate that economic security statistically impacts sus-
tainable entrepreneurship in the CEECs. The highest impact is in Slovakia (0.976),
and the lowest is in Latvia (0.503) (Table 7).
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Table 7. Results of OLS regressions in the period from 2008 to 2020: Sus,, = o, + E, +¢€,

Country Inc\lg:; r::eent Coefficient Std. error

Bulgaria Const 0.244 0.098 0.0293 0.697
E... 0.756 0.151 0.0004

Croatia Const 0.395 0.071 0.0002 0.760
Eq.. 0.642 0.109 0.0001

Czechia Const 0.492 0.086 0.0001 0.588
E... 0.551 0.139 0.0022

Estonia Const 0.368 0.090 0.0018 0.623
E... 0.703 0.165 0.0013

Hungary Const 0.452 0.040 <0.0001 0.893
E... 0.626 0.065 <0.0001

Latvia Const 0.507 0.054 <0.0001 0.720
E... 0.503 0.095 0.0002

Lithuania Const 0.421 0.047 <0.0001 0.818
Eq.. 0.602 0.086 <0.0001

Poland Const 0.442 0.054 <0.0001 0.823
E... 0.675 0.094 <0.0001

Romania Const 0.474 0.038 <0.0001 0.856
Eq.. 0.530 0.065 <0.0001

Slovakia Const 0.192 0.121 0.1411 0.692
E... 0.976 0.196 0.0004

Slovenia Const 0.447 0.081 0.0002 0.670
E... 0.592 0.125 0.0006

Source: own study based on Eurostat (n.d.).

Table 8 shows the results of the SUR estimation. The pillars of sustainable entrepreneur-
ship are statistically significantly interdependent. Very often, there is a connection be-
tween economic and social development. Economic security has a statistically significant
impact only on the social pillar of Sus__ in the Czech Republic, the social and environ-
mental components in Hungary, the economic, social and environmental pillars in Lith-
uania, the environmental pillar in Poland, and the economic and environmental pillars
in Romania.
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Table 8. Results of SUR regressions in the period from 2008 to 2020

Country Ds:::slz nt Inciea;:iea T:II:nt Coefficient  Std. error p-value
Bulgaria E const 0.335 0.046 1.62E-05 0.815
S 0.583 0.065 2.03E-06
S const -0.538 0.079 4.47E-05 0.903
E 1.012 0.086 3.38E-07
Env 0.659 0.068 2.19E-06
Env const 0.305 0.065 0.0006 0.736
S 0.618 0.091 2.86E-05
Croatia E const -0.359 0.130 0.0199 0.828
S 1.963 0.172 4.73E-07
Env -0.687 0.077 4.51E-06
S const 0.185 0.049 0.0035 0.868
E 0.506 0.044 4.73E-07
Env 0.350 0.034 1.17E-06
Env const -0.517 0.190 0.0214 0.797
E -1.427 0.160 4.51E-06
S 2.824 0.273 1.17E-06
Czechia E const 0.091 0.093 0.3473 0.826
S 0.936 0.111 3.91E-06
S const 0.055 0.052 0.3217 0.931
E... 0.043 0.039 0.295
E 0.656 0.062 2.21E-06
Env 0.229 0.040 0.0003
Env const -0.407 0.208 0.076 0.694
S 1436 0.249 0.0001
Estonia E const -0.017 0.055 0.7701 0.932
S 1.465 0.090 1.67E-08
Env -0.484 0.099 0.0006
S const 0.006 0.035 0.8644 0.959
E 0.668 0.041 1.67E-08
Env 0.353 0.052 4.44E-05
Env const 0.004 0.099 0.9699 0.715
E -1.517 0.310 0.0006
S 2.432 0.355 4.44E-05
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Dependent Independent

Country variable variable Coefficient  Std. error p-value
Hungary E const -0.578 0.084 2.50E-05 0.953
S 1.712 0.102 3.46E-09
S const 0.349 0.020 6.41E-09 0.972
E... 0.141 0.052 2.14E-02
E 0.465 0.045 1.25E-06
Env const 1.200 0.234 0.0004 0.300
Eq.. 0.868 0.359 0.0363
S -1.058 0.531 7.45E-02
Latvia E const 1.123 0.265 1.70E-03 0.838
S 0.880 0.085 1.21E-06
Env -1171 0.285 2.10E-03
S const 0.031 0.071 6.75E-01 0.807
E 0.922 0.092 6.86E-07
Env const 0.977 0.031 3.93E-12 0.469
E -0.154 0.040 2.80E-03
Lithuania E const 1.934 0.263 2.42E-05 0.904
Eq.. 0.926 0.127 2.58E-05
Env -2.007 0.272 2.36E-05
S const 1.286 0.279 1.00E-03 0.823
E... 0.545 0.112 7.00E-04
Env -1.084 0.292 4.00E-03
Env const 0.962 0.032 3.57E-11 0.692
E... 0.429 0.099 1.40E-03
E -0473 0.064 2.36E-05
Poland E const -0.041 0.063 5.26E-01 0.926
S 1.113 0.081 2.98E-08
S const -0.361 0.173 6.14E-02 0.714
Env 1.290 0.197 4.13E-05
Env const 0.574 0.044 5.10E-08 0.756
E... 0.539 0.077 2.26E-05
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Dependent Independent

Country variable variable Coefficient  Std. error p-value
Rumunia E const 0.467 0.071 3.77E-05 0.584
E... 0.519 0.122 1.30E-03
S const 0.299 0.077 2.90E-03 0.711
E 0.264 0.104 2.97E-02
Env 0.256 0.080 9.40E-03
Env const 0.424 0.078 2.00E-04 0.702
E... 0.744 0.134 2.00E-04
Slovakia E const -0.774 0.181 1.30E-03 0.797
S 1.885 0.220 3.37E-06
S const 0.393 0.029 7.76E-08 0.891
E 0.215 0.031 3.97E-05
Env 0.330 0.036 3.77E-06
Env const -0.687 0.138 4.00E-04 0.844
S 1.790 0.167 3.77E-07
Slovenia E const -0.269 0.090 1.36E-02 0.843
S 1.900 0.163 3.94E-07
Env -0.683 0.098 3.87E-05
S const 0.144 0.035 2.20E-03 0.945
E 0.515 0.044 3.94E-07
Env 0.368 0.030 2.04E-07
Env const -0.394 0.118 0.0075 0.861
E -1.341 0.193 3.87E-05
S 2.667 0.214 2.04E-07

Source: own study based on Eurostat (n.d.).

Discussion

Our research shows that a country’s economic security is pivotal for sustainable entrepre-
neurship in the CEECs. The selected research period, which begins with the financial cri-
sis and ends with the beginning of the COVID-19 pandemic, is unique due to economic
fluctuations and a diverse level of economic security in the countries. Thus, we confirm
the results of previous research, which indicate the deterioration of economic results in pe-
riods of crisis and gradual fluctuations around the trend (Leszczynska and Puchalska
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2022; Mahmood 2022). At the same time, we find that economic security in the surveyed
countries is at an average level, although the trend is slightly increasing.

A socio-economic phenomenon that should be unequivocally assessed positively is sus-
tainable entrepreneurship, whose growth dynamics in the analysed period increased
(Lotfi, Yousefi, and Jafari 2018; Ziarko 2020; Bajdor 2021). Like other researchers (Hal-
dar 2019; Rosario, Raimundo, and Cruz 2022), we noted that businesses are gradually
implementing the concept of sustainable development, but there is a need to take fur-
ther actions to increase the level.

The results of Pearson’s correlation coefficient and the OLS estimation indicate the valid-
ity of the main research hypothesis. Therefore, a country’s economic security statistically
significantly impacted sustainable entrepreneurship in the CEECs from 2008 to Main-
taining appropriate macroeconomic relations is important for sustainable economic ini-
tiatives (Sulphey and Alkahtani 2017; Khalatur et al. 2021). In our research, we examined
the impact of only one variable; therefore, in further analyses, it will be necessary to ex-
amine a wider group of exogenous and endogenous determinants that affect Sus__.

We cannot confirm the first sub-hypothesis because, in the analysed countries, it is only
periodically true that the economic component of the Sus_ develops more dynami-
cally than the social and environmental components. It means that entrepreneurs ac-
tively undertake social and ecological activities and do not focus only on maximising
economic results.

We confirm the second sub-hypothesis because the dynamics of sustainable entrepre-
neurship are positive, and higher in countries with a more educated population. Thus,
we confirm the importance of environmental awareness and knowledge about manage-
ment processes and their impact on the natural environment in the CEECs.

The third sub-hypothesis is true because the economic, social and environmental
pillars of sustainable entrepreneurship are statistically significantly interconnected
in the CEECs. In most countries, there is a link between economic and social devel-
opment, and these pillars are mutually reinforcing. Environmental development is in-
fluenced by both economic and social development, which is important. This positive
relationship indicates that economic growth has been successfully separated from en-
vironmental protection.

Our study has limitations related to the selection of variables for models, the estima-
tion methods, and the approach to normalising indicators. Despite this, it is important
for both economic theory and practice. From the point of view of theory;, it is impor-
tant to discuss theoretical issues related to sustainable entrepreneurship and to formulate
an original definition. The separation of three components of sustainable entrepreneur-
ship and the development of our own research methodology to assess the impact of fac-
tors on sustainable entrepreneurship constitute a valuable contribution to the literature
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on the subject. The study results are important for economic practice. We suggest a con-
nection between the pillars of sustainable entrepreneurship, its positive growth dynamics
and the connection with economic security; this is important for implementing macro-
economic and environmental policies in the surveyed countries.

Conclusions

Sustainable entrepreneurship includes the activities of entrepreneurs whose goal is to de-
velop enterprises in economic, social and environmental areas. However, it depends
on several factors, including a country’s economic security, as shown by the results of our
research. The level of economic security fluctuates in the surveyed countries, which re-
sults from their gradual recovery from the financial crisis after 2008.

Sustainable entrepreneurship in Central and Eastern Europe has a positive upward trend,
which is optimistic because sustainable development is being implemented in business
practice.

Table 9 shows which CEECs were leaders in sustainable entrepreneurship and economic
security in 2020. It also shows where economic security has the strongest impact on sus-
tainable entrepreneurship from 2008 to 2020.

The highest levels of sustainable entrepreneurship in 2020 are in countries with
a relatively large population, high economic activity, easy business set-up proce-
dures and growing customer demand for ecological products and services. The low-
est levels are in smaller countries, with a lower level of socio-economic develop-
ment.

The highest levels of economic security in 2020 are in countries with relatively high
macroeconomic indicators. By contrast, the lowest levels are in smaller countries
with trade balance problems.

The impact of economic security on sustainable entrepreneurship from 2008 to 2020
is highest in countries where the enterprise sector is dependent on macroeconomic
conditions. The lowest impact is observed in countries where internal issues related
to industry-specific factors and business operations are decisive.
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Table 9. Countries ranked from highest to lowest value of the indicator

Strength of the impact

Sustainable entrepreneurship Economic security in CEECs of economic security
in CEECs (2020) (2020) on sustainable entrepreneurship

in CEECs (2008-2020)
Czechia 0.94 Croatia 0.84 Slovakia 0.976
Poland 0.94 Slovenia 0.80 Bulgaria 0.756
Hungary 0.92 Poland 0.70 Estonia 0.703
Slovakia 0.92 Slovakia 0.70 Poland 0.675
Slovenia 0.92 Czechia 0.69 Croatia 0.642
Estonia 0.91 Hungary 0.69 Hungary 0.626
Croatia 0.90 Romania 0.69 Lithuania 0.602
Bulgaria 0.87 Latvia 0.67 Slovenia 0.592
Latvia 0.87 Lithuania 0.66 Czechia 0.551
Romania 0.87 Estonia 0.63 Romania 0.530
Lithuania 0.82 Bulgaria 0.44 Latvia 0.503

Source: own study based on Eurostat (n.d.).

The research results clearly show that economic security is a key factor that influences
entrepreneurs’ behaviour in sustainable development. An appropriate level positively af-
fects the social and ecological responsibility of business.

Future research will focus on isolating exogenous and endogenous factors that affect
sustainable entrepreneurship. In addition, we will conduct comparative analyses of its
level across all EU countries.
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Wptyw bezpieczenstwa ekonomicznego na zrownowazona
przedsiebiorczo$¢ w Europie Srodkowo-Wschodniej
- od kryzysu finansowego do pandemii COVID-19

Gtéwnym celem artykutu jest ocena wptywu bezpieczenistwa ekonomicznego na zréwnowazona
przedsiebiorczoé¢ w krajach Europy Srodkowej i Wschodniej (CEECs), w tym w Butgarii, Chor-
wacji, Czechach, Estonii, na Wegrzech, Litwie, totwie, w Polsce, Rumunii, Stowacji i Stowenii
w okresie od 2008 do 2020 r. Nowoscia artykutu jest opracowanie wskaznikéw zréwnowazonej
przedsiebiorczosci i jej trzech filaréw: ekonomicznego, spotecznego i sSrodowiskowego. W czesci
empirycznej autorzy ocenili wptyw bezpieczeristwa ekonomicznego na zréwnowazong przedsie-
biorczos¢ i przeprowadzili analize poréwnawcza jego wptywu na komponenty przedsiebiorczo-
$ci: ekonomiczny, spoteczny i srodowiskowy. Do badan wykorzystano wspétczynniki korelacji
Pearsona, klasyczng metode najmniejszych kwadratéw i metode réwnan pozornie niepowiaza-
nych (SUR). Wyniki analizy wskazuja, ze zrbwnowazona przedsiebiorczosc¢ i bezpieczenstwo eko-
nomiczne w analizowanych krajach rosng, cho¢ ich dynamika jest zré6znicowana, ponadto bez-
pieczenstwo ekonomiczne ma statystycznie istotny wptyw na zréwnowazong przedsiebiorczos¢.
Autorzy dostrzegaja, ze prowadzenie stabilnej i odpowiedzialnej polityki makroekonomicznej
wptywa na realizacje celéw zréwnowazonego rozwoju. Istotne jest stworzenie jak najlepszych
warunkéw do wzrostu w dtugim okresie, co jest wyzwaniem ze wzgledu na problem znalezie-
nia optymalnych relacji pomiedzy czynnikami decydujacymi o bezpieczenstwie ekonomicznym
i zrbwnowazonym rozwoju.

Stowa kluczowe: zréwnowazona przedsiebiorczosé, bezpieczenstwo ekonomiczne,
Europa Srodkowo-Wschodnia
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Introduction

The Association of Southeast Asian Nations (ASEAN) has emerged as a significant global
player through a noteworthy trajectory, underscoring its standing as a promising force
within the region. Firm growth is a motivation for firms to stay competitive and pro-
gress. The ASEAN countries act as global exporters and a huge potential region; there-
fore, governments should give them access to an international network to support them
and to help them understand the local regulations and corporate governance.

However, growth requires funds to finance growth. Financial problems can bring em-
pire-building expansion before it brings problems of administrative organization. Fi-
nancing is the greatest growth-constrained obstacle for a firm. The most precise defini-
tion of financial constraint is a wedge between the internal and external costs of funds
(Kaplan and Zingales 1997). Financial constraints are a hurdle for economic development
as constraints limit firms’ ability to compete in the market and to have access to external
financing for issuing shares and borrowing. The effect of financial constraints on firm
growth can be affected by firm age. The older a firm, the more knowledge it has in terms
of the crucial aspects of the business (e.g., well-developed supply channels, technologies,
customer relationships, access to resources, human capital, and lower financing costs).
These abilities and skills inherent in older firms confer a competitive advantage, result-
ing in superior performance. Consequently, this advantage can contribute to the suc-
cess of ASEAN’s regional economic integration, aligning with their pursuit of long-term
objectives.

Firm age is a unique branding element to serve customers that illuminates the histories
of each firm. Thus, there must be something special about the businesses that have en-
dured. Firms can experience growth along many dimensions, reflecting varying levels
of desirability and attitudes toward growth objectives depending on the characteris-
tics of the firm.

Liability of Newness refers to the tendency of younger firms to have higher fail-
ure rates relative to older firms (Stinchcombe 2000). This is because new firms of-
ten face the challenges of learning new responsibilities and tasks, incurring signif-
icant expenses, establishing networks with clients and supporters, and developing
a formalized information structure or normative basis. This suggests that survival
is problematic for start-ups when competing with established companies, although
young, innovative companies now have more accessible capital than ever before.
On the other hand, aging companies might face constraints hat severely limit their
ability to adapt to changing conditions (Aldrich and Auster 1986).

The objective of this study is to examine the moderating role of firm age, which can af-
fect the direction and strength of the relationship between financial constraints and firm
growth. The moderating role of firm age is operationalized as the length of the initial
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public offering (IPO) period during which a firm has been active in business activities.
The length of this period can increase or decrease the impact of financial constraints
on firm growth. Older firms have the advantages of the strength of accumulated experi-
ence and superior performance (Leoncini et al. 2019). However, as firms get older, there is
the possibility of bureaucracy, reducing organizational flexibility and the ability to make
prompt changes. Thus, this study suggests that the strength of the negative relationship
between financial constraints on firm growth depends on the firms’” accumulated expe-
rience in terms of learning and the source of knowledge.

Our study contributes to the literature in the following ways. First, considering
the drawbacks associated with accounting-based financial constraint measures, this
study uses the KZ and WW indices with three different firm growth proxies: asset
growth, ROA, and ROE. Secondly, this study employs both fixed effect as the baseline
regression and the System GMM Model to act as a robustness check on the results.
Thirdly, this study sheds light on firm age as a moderating variable between finan-
cial constraint and firm growth in the ASEAN-6 region® context, which contributes
to the existing literature. The paper is structured as follows: Part 2 contains the liter-
ature and theoretical background, Part 3 discusses the data and methodology, Part 4
contains the empirical results, and Part 5 concludes.

Literature review

Nakatani (2021) showed that younger ICT firms contribute more total factor productivi-
ty growth than older firms, which is in line with life-cycle theory. The negative relation-
ship between firm age and firm growth was also supported by Arrighetti et al. (2021).
Bruderl and Schussler (1990) showed that individual firms face adolescence at the period
when mortality is low. After this phase, the death risks jump to a high level, followed by
a continuous decline. The length of adolescence varies according to the number of in-
itial resources a firm has. Coad, Segarra, and Teruel (2016) stated that as firms get old-
er, they gain experience and become more routinized. Mature firms, as time goes by,
build on previous routines, existing capabilities, accumulated reputations, and the abil-
ity to handle uncertainties. According to Leoncini et al. (2019), firm experience appears
to play an important role in growth. In their study, firm age has a moderating effect. They
found that more mature companies are better equipped with technologies to transform
into growth. Secondly, older firms have better access to finance to cope with the cost
of eco-innovating. Thirdly, older firms have greater pressure and incentives to renew
their aging assets in an eco-sustainable manner.

1 Indonesia, Malaysia, the Philippines, Singapore, Thailand, and Vietnam.
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Firm age has significant and negative effects on job creation (firm growth) (Yang
2018). As firms age, the productivity of newly created jobs in the firm could de-
cline. The negative relationship is due to the organizational inertia that constrains
the firm’s ability to change (Coad, Segarra, and Teruel 2016). This idea was also
supported by Coad and Tamvada (2012), who showed that age has a retarding effect
on firm growth in India. They found that young firms grow faster than old firms,
and growth becomes less dependent on firm age for old firms. The result is similar
to Cowling, Liu, and Zhang (2018), who studied young firms. They found that they
had the highest share of growth after the global financial crisis in 2008 in the UK.
Cowling, Liu, and Zhang (2018) found that a negative relationship between firm
age and growth persists. In the aftermath of the 2010 recession, younger firms,
particularly those with younger owners, exhibited a stronger inclination towards
short-term growth, as indicated by employment and sales growth. Older firms have
lower firm growth when the proxy for firm growth is employment growth. This in-
dicates that when the economic environment improves, the sensitivity of firm age
to employment growth (firm growth) becomes stronger.

Barba Navaretti, Castellani, and Pieri (2014) showed that age has a negative sign from
25% of the conditional growth rate distribution. However, at the lowest growth rates,
age has a positive relationship with firm growth, indicating that aging is associated with
lower growth. Based on the evidence from French, Italian and Spanish manufacturing
firms from 2001-2008, they found that young firms grow faster than old firms, especial-
ly in the highest growth quantiles with a robust inclusion of firm characteristics indi-
cated by labor productivity, capital intensity, and financial structure. They also showed
that younger firms’ high growth is managed by younger CEOs, who play a significant
role in driving job creation. Fast-growing firms have also been shown to be more pro-
ductive and have easier access to credit.

Data and methodology

Data description

This firm-level study covers the period from 2009 to It excludes all financial institutions
and real estate sectors, as they are treated as special due to their different role in the pay-
ment system and intermediation functions. This study considers the ASEAN-6 region:
Indonesia, Malaysia, Singapore, Philippines, Thailand, and Vietnam. All variables are
winsorized at the 5% and 95% levels to mitigate the impact of outliers using STATA soft-
ware. The choice of proxies for each variable is as follows:
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Table 1. Variable Definitions

Variable Proxies Variable Definitions Unit Source
Dependent |Firm Growth |Asset Growth |Asset , - Asset, / Asset,,, Percentage |McFaddin
Variable & Clouse
(1993)
Return Net income after taxes / Percentage |Dopierata
of Equity total equity et al. (2022)
Return Net income after taxes / Average |Percentage |Dopierata
of Asset total assets this year and the pre- et al. (2022)
vious year’s
Independ- |Financial WW Index -0.091*Cash Flow / Index Whited
ent Constraint Total Assets-0.062*Dividend and Wu
Variable Dummy+0.021*Long Term Liabili- (2006)
ties / Total Assets-0.044 Log
Total Assets+0.102 Industry Sales
Growth-0.035 Sales Growth
KZ Index -1.001909*Cash Flows / Index Kaplan
Total Assets+ 0.2826389* and Zingales
TobinQ+3.139193*Debt / (1997)
Total Capital-39.368*Dividends /
Total Assets-1.315*Cash /
Total Assets
Moderating | Firm Age Date of IPO Respective Period Year - IPO Year | Percentage |Coad (2018)
Variable
Control Firm Size Market Capi- | Total Market Capitalization Absolute Haran et al.
Variables talization Value (2021)
Profitability |Gross Profit Gross Income / Net Sales Percentage |Coban (2014)
Margin
Working Working Total Working Capital Absolute Regasa et al.
Capital Capital Value (2019)

Sources: McFaddin and Clouse 1993; Kaplan and Zingales 1997; Whited and Wu 2006; Coban 2014; Coad
2018; Regasa et al. 2019; Haran et al. 2021; Dopierata et al. 2022.

This study explores the moderating effect of firm age, which is incorporated into the fol-
lowing formula for analysis:

FirmGrowth, = (3, + (,,logFC, + 3, logdge, + (3,,(logF'C, *logAge,) +
+0,,logdge, + Bs,logmarketcap, + By, profit, + B,,logworkingcap, + ¢,

where:

FirmGrowth, - The relative change in assets from the previous year,

(1)

logFC, — Log of financial constraint index proxied by KZ index and WW index,
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logAge, — Log of firm age,

logmarketcap,, — Log of market capitalization,
profit, — Gross profit margin,

logworkingcap, - Log of working capital,

g, — Error term.

This study uses asset growth, ROE, and ROA as the proxies for firm performance (Do-
pierala et al. 2022; Egorova, Grishunin, and Karminsky 2022). The dependent variable,
firm growth, is measured using three different proxies in accordance with firm growth
literature: Firstly, asset growth is used as the firm growth proxy, as firms grow by first
acquiring assets (Lefebvre 2023), and assets bring in profits from increased sales volume
(Theodore and Lindberg 1978). ROE and ROA are the indicators that show the effective-
ness of a firm (Tran, Nguyen, and Tran 2019). Thus, this study considers different prox-
ies for different roles of growth motivation and attitude toward growth.

First, as verified from the perspective of financing constraints, measurements are not
directly observable. Based on the literature review, the KZ and WW indices are used.
In studies that use those indices, the KZ index demonstrates that firms that are classified
as a constraint are associated with external finance constraints. Those firms with high
debt-to-capital ratios appear to invest at a low rate despite good investment opportuni-
ties. The WW index considers both internal and external financing considerations (exog-
enous). According to Whited and Wu (2006), the WW index considers both quantitative
data on exogenous firm characteristics (i.e., external financial constraints) and internal
characteristics (endogenous). This is different from the KZ index, which focuses on en-
dogenous characteristics using the Generalized Method of Moments (GMM). The higher
the KZ and WW indices, the greater the financial constraint (Hadlock and Pierce 2010;
Chang and Song 2013; Guariglia and Yang 2016).

IPO date was chosen as the proxy for firm age as it marks the inception of the company’s
existence under new ownership. Figure 1 presents the age distribution for firms from
0 (new-born companies) to 117 years old. Firm age in this study sample exhibits a pos-
itively skewed distribution. Young firms are the most numerous, and above the mode,
the number of firms steadily decreases with age in a way that might resemble exponential
decay, which would be an acceptable representation of empirical distributions. There-
fore, this study draws the reader’s attention to the likely under-representation of very
old firms in our data, which can be expected to have implications for how our results
should be interpreted. To compress the scale, log transformation is applied.

This study controls several variables, such as firm size, profit,and working capital. In the Man-
agerialism view, firm growth is attributed to firm size. This study tests whether larger firms
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become more competent over time or if further improvement declines in terms of growth.
Profit margin is controlled as, according to the neoclassical theory of firms, the goal
of the firm is to maximize profit in the long term. This study aims to determine whether
profitability is a measure of fitness, with profitable firms growing through the discovery
of cost-reduction innovations or imitation, with less profitable ones losing their market
share, which aligns with Evolutionary Theory. It may also have an adverse relationship with
firm growth due to profitability focusing on short-term results and postponing long-term
growth (Machek and Machek 2014). The study also controls working capital since it affects
firm performance (Laghari and Chengang 2019; Regasa, Fielding, and Roberts 2019).

Kernel Density Estimate

0 50 100 150
Age
kernel = Epanechnikov, bandwidth = 1.0489

Figure 1. Firm Age of ASEAN-6 from 2009-2019

Source: own elaboration.

Model specification

The fixed effect model is used to test the moderating effect of firm age and financial con-
straints. However, the panel data structure may be an issue. To measure the effects of un-
observed variables on firm performance, fixed or random effect models are employed.
To choose between the fixed-effects model and the random-eftects model, the Hausman
test with the hypothesis: H, = Random Effects and H , = Fixed Effects is used to de-
termine the exogeneity of the unobserved errors. The p-value is significant at the 5%
level; thus, H is rejected. Therefore, this study favors the fixed effect model to elimi-
nate the influence of unobservable and time-independent factors. The fixed-effect mod-
el can reduce unobserved firm-level heterogeneity, but other firm-related, time-varying
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unobserved factors might lead to endogeneity. This study takes an instrumental varia-
ble approach and uses the lagged value of service transitions. Thus, for related and un-
related service transitions, we use predicted values lagged by one year as instruments.
Additionally, system GMM is applied as a robustness check to test the motion of finan-
cial variables and to resolve potential endogenous problems and autocorrelation among
the errors.

Empirical results

Table 2 shows descriptive statistics for all variables in the ASEAN-6 from 2009 to 2019
before examining the regression results. This average firm growth in ASEAN over the ten
years shows an increase of 0.046. ROA and ROE are measured one year in advance,
which shows 0.037% and 0.038%, respectively. The KZ and WW financial constraint
indices show mean values of 0.144% and 5.222%, respectively. The firm age is the natu-
ral logarithm of the respective period year minus the IPO date, which in ASEAN firms
is, on average, 1.836 years old. ASEAN-6 firms experience an increase in profit, with
a mean value profit margin of 0.281%. The market capitalization and working capital
were, on average, 18.395% and 11.231%.

Table 2. Descriptive Statistics

Variable Obs Mean Std. Dev. Min Max
Asset Growth 44,237 0.046 0.422 -0.671 1.192
ROA 43,012 0.037 0.072 -0.124 0.181
ROE 39,436 0.081 0.144 -0.269 0.363
Kz 42,566 0.144 1.035 -1.965 1.581
ww 37,871 5.222 9.659 -0.466 22.258
KZ*Age 42,566 0.276 2.782 -7.981 6.419
WW*Age 37,871 7.012 19.029 -1.892 80.285
Age 56,001 1.836 1.577 0.000 4.061
Marketcap 37,569 18.395 1.911 15.146 22.201
Profit 39,774 0.281 0.205 0.024 0.772
Workingcap 39,339 11.231 12.563 -16.636 20.080

The table reports the summary statistics for all variables (mean, standard deviation denoted as Std. Dev.,
minimum value denoted as Min, maximum value denoted as Max). The study observations range from
2009 to 2019. All variables are taken from the Thomas Refinitiv database. Growth rates are based on annual

changes. All variables are winsorized at the 5% and 95% levels.
Source: own calculation using data from Thomas Refinitiv (2023).
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Figures 2 and 3 illustrate the association between each dimension of the financial con-
straint indices, which are proxied by the KZ index and WW index, with firm growth
proxied by asset growth, ROA and ROE. While the KZ index is negatively correlated
with firm growth in Figure 1, the WW index is positively correlated with firm growth
in Figure These differences underscore the importance of carefully clarifying the results
by investigating how these structural elements interact with each other using economet-

ric analysis.
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Figure 2. Financial Constraint KZ Index and Firm Growth, 2009-2019

Notes: Horizontal axis = lkz_w = log of the KZ index; Vertical axis = sg1_w: Sales growth; agl_w: Asset growth;

roe_w = Return of equity; roa_w = Return of asset
Source: own elaboration.
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Figure 3. Financial Constraint WW index and firm growth, 2009-2019

Notes: Horizontal axis = lww_w = log of the WW index; Vertical axis = sg1_w: Sales growth; ag1_w: Asset
growth; roe_w = Return of equity; roa_w = Return of asset
Source: own elaboration.

Table 3 shows a preliminary estimate of pairwise correlation coefficients, which exam-
ines the association between each pair of indicators for all kinds of industry firms (ex-
cluding financial institutions and real estate sectors) in the ASEAN-6. All dependent
variables have a one-year lead, except for sales growth and asset growth. Firstly, the log
KZ index has a negative correlation with all firm growth proxies (asset growth, ROA,
and ROE). By contrast, the log WW index shows the opposite sign on all firm growth
compared to the KZ index. The highest correlation coefficient of the KZ index on firm
growth proxies is ROA (-0.2904), indicating that the log KZ index is associated with
0.0843% of the variance in ROA (R* = (—0.29042> = 0.0843). Secondly, the interaction
between financial constraint for both indices on firm growth shows opposite results
with firm growth. Thirdly, almost all correlation coefficients are statistically significant
at the 1% and 5% levels. Fourthly, firm age has a negative correlation with all firm growth
proxies at a 1% level of significance. A useful association between variables is obtained
thereby. However, the coefficients have some limitations: they capture only linear rela-
tionships, they do not imply causality, and there is a possibility of spurious regression.
Thus, the subsequent analysis uses a regression model to analyze the moderating role
of firm age between financial constraints and firm growth.
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Table 3. Pairwise Correlation

G'or‘(s::tth KZ*Age WW*Age Age Marketcap Profit Wocrakliang-
Asset Growth |1
ROA -0.0121** 1
ROE -0.0124** 0.6984*** | 1
Kz -0.0039 -0.2904*** | -0.2257*** | 1
WWwW 0.0487*** | 0.0103* 0.1041*** |-0.0525*** | 1
KZ*Age -0.0049 -0.3082*** | -0.2305*** | 0.8501*** |-0.0782*** | 1
WW*Age 0.0350*** | 0.0224*** | 0.0822*** |-0.0866"** | 0.7290*** |-0.0698*** | 1
Age -0.0173*** | -0.0920*** | -0.1581*** |-0.0443*** |-0.3873*** | 0.0755*** |-0.0137*** | 1
Marketcap -0.0319*** | 0.1876*** | 0.2219*** |-0.0728*** | -0.4296*** |-0.0630*** | -0.3234*** | -0.2572*** | 1
Profit -0.0058 -0.0054 0.1482*** | 0.1172*** |-0.1899*** |-0.2037*** |-0.1575"** |-0.1574*** | 0.0321*** | 0.2848*** | 1
Workingcap 0.0088* 0.0073 0.1116** | 0.0532*** |-0.2871*** |-0.0288*** |-0.2231*** |-0.0037 0.0924*** | 0.1468*** | 0.0351***

The Pairwise Correlation presents the relationship between financial constraint indices, the KZ and WW indices, with different measures of growth in all sectors, except
for financial institutions and real estate sectors. In the models, the dependent variable of firm growth is measured as asset growth, ROA, and ROE. Firm age is a moder-

ating variable between financial constraint and firm growth. This study controls log market capitalization, gross profit margin, and working capital. Parentheses *,

denote p-values of 0.10, 0.05, and 0.01, respectively.
Source: own calculation using data from Thomas Refinitiv (2023).

kokok o kokk
’

Table 4 presents the results obtained from estimating a static model using Fixed Effect regression. The interpretation starts with
the constant, as usual, which represents the predicted value for those observations that have 0 values on all independent variables
in the model: In columns (1), (3), and (5) with financial constraint as KZ index in the model, the estimated asset growth, ROA, and ROE
of average firm age are 0.291%, 0.0103%, and 0.0325%. On the other hand, columns (2), (4), and (6) with financial constraint as WW
index in the model, the estimated asset growth, ROA, and ROE of average firm age are 3.984%, 0.122%, and 0.0791%.
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The fixed effect model is reported here as it gives estimates that are of the same sign
and similar. For the financial constraints, the KZ and WW indices are used to explore
the impact on three alternative firm growth proxies: asset growth, ROA, and ROE. Table 4
shows that the finance-growth relationship depends on firm age. Estimations in models
(2), (4), (5), and (6) display constant results on positive firm age as a moderator between
financial constraints on all three firm growth proxies (asset growth, ROA, and ROE)
at the 1% level of significance. This shows that going public can relax financial constraints
and increase the availability of capital for growth. The longer the IPO period, the more
firms are able to gain access to new financial resources, as by reducing information asym-
metry, they signal the firm’s value to the public. This result emphasizes the importance
of entrepreneurial fundraising in the growth process.

AsTable 4 shows, theimpact of financial constraint on ROA and ROE shows consistent
results. The simple effect of financial constraint on ROE is -0.0282%, and the inter-
action term (KZ*Age) has a positive impact on ROE of 0.00693%. For a unit increase
in age, the strength of the negative impact of financial constraint on firm growth
is weakened by the size of the interaction term (-0.0282 + 0.00693 = -0.0213).
In other words, the coefficient on the interaction term between financial con-
straint and firm growth shows that for each unit increase in age, the negative im-
pact of the financial constraint on ROE becomes weaker, decreasing by 0.00693%
(column 5).

On the other hand, when the KZ index is replaced with the WW index, for every unit
increase in age, the negative impact of financial constraint on ROE becomes weaker, de-
creasing by 0.00118% (column 6). This suggests that the negative impact of financial con-
straints on firm growth is weakened by the presence of older firms compared to young-
er ones. This may be due to less information asymmetry and the higher ability to meet
creditors’ collateral requirements for older firms due to their credit track record, repu-
tation, and established networks, which result in greater bargaining power and better
access to finance.

Thus, the result shows that the differences in financing decisions that lead to growth
are likely due to the role of firm characteristics, i.e., firm age. This is consistent
with the resource-based view approach to the corporate life cycle, whereby young-
er firms have resource scarcity and are in the process of discovering reliable struc-
tures and routines. In other words, firms would need to translate their financial con-
straint into securing an IPO, which can build their reputation and improve their
firm’s growth.

Regarding the control variables, market capitalization is significantly negatively correlat-
ed with asset growth but significantly positively correlated with ROA and ROE. ASEAN
firms show profit-led growth at a rate of 1% in terms of ROA and ROE. In the ASEAN-6
region, working capital shows inconsistent results with firm growth proxies.
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Table 4. Fixed Effect Estimations - Interaction Term between Firm Age

and Financial Constraint (KZ and WW Indices) and Firm Growth

(1)

()

VARIABLES Gﬁﬁh Asset Growth
Kz 0.00308 -0.00869*** -0.0282***
(0.010) (0.001) (0.003)
KZ*Age -0.00262 0.000482 0.00693***
(0.003) (0.000) (0.001)
WW -0.702*** -0.0226*** -0.0150**
(0.029) (0.004) (0.007)
WW*Age 0.00133** 0.00109*** 0.00118***
(0.001) (0.000) (0.000)
Age 0.00011 0.00969 -0.00833*** | -0.0203*** | -0.0134*** -0.0261***
(0.006) (0.009) (0.001) (0.001) (0.002) (0.002)
Marketcap -0.0140*** |-0.0149*** 0.00180*** | 0.00285*** 0.00425*** 0.00541***
(0.005) (0.005) (0.001) (0.001) (0.001) (0.001)
Gross profit | 0.0416 0.0276 0.0545*** 0.0601*** 0.107*** 0.110***
(0.032) (0.032) (0.004) (0.004) (0.008) (0.008)
Workingcap |-0.0000169 | 0.0000479 0.0000524 | 0.000143***| -0.000312*** |-0.000158*
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Constant 0.291*** 3.984*** 0.0103 0.122*** 0.00325 0.0791*
(0.091) (0.176) (0.011) (0.020) (0.022) (0.042)
Observations | 27,127 26,911 28,960 25,652 28,247 25,439
R-squared 0.000 0.026 0.026 0.032 0.019 0.016
Number 3,780 3,684 3,771 3,613 3,577 3,475
of ids
Hausman 5.53 617.83 5174 417.34 482.16 367.51
Test
(0.478) (0.000) (0.000) (0.000) (0.000) (0.000)
VIF 2.290 2.66 240 2.53 2.45 2.55
Heterosce- 2.30*10736 | 1.20*10735 |424.17 394.462 306.681 222.616
dasticity
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
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(1) ()

VARIABLES RS Asset Growth
Growth
Serial Corre- |121.236 83.899 42417 394.462 306.681 222.616
lation
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Note: The Fixed Effect Model examines the relationship between two different financial constraint indices,
namely the KZ and WW indices, and three different growth-oriented measures: Asset Growth, ROE, and ROA.
This analysis is conducted across all sectors, excluding financial institutions and the real estate sector, with firm
age as a moderating variable between financial constraint and firm growth. This study controls market capital-
ization, gross profit margin, and working capital. Standard errors are in parentheses. *, **, *** denote p-values
of 0.10, 0.05, and 0.01, respectively.

Source: own calculations using data from Thomas Refinitiv (2023).

Robustness checking

The System GMM regression is employed to explore an alternative method for obtaining
robust results. First, this study implies an alternative estimation method by reworking
equation (1), the static Fixed Effect panel model turned into System GMM. The results
are reported in Table. The sign of the results consistently indicates a positive moderat-
ing effect of firm age on firm growth in the presence of financial constraints, which re-
mains unchanged when considering the WW index. This supports the theory that older
firms, according to the resource-based view, weaken the negative relationship between
financial constraint on firm growth.

In sum, ROA and ROE as measures of firm growth do provide a stable picture. As shown
in Table 4 and 5, the coeflicients for financial constraint KZ and WW indices on firm
growth proxies are negative, indicating that limited financial resources restrict firms’
operations. Consequently, firms may be compelled to scale down their investment pro-
jects, resulting in lower performance and growth that aligns with the available funding.
However, the control variables are not consistent with Table 4.

Table 5. Robustness Check System GMM - Interaction Term between Firm Age
and Financial Constraint (KZ and WW Indices) on Firm Growth

VARIABLES G'L:fxtth Asset Growth ROA ROA ROE ROE
L.sgl_w 0194 | ~0.202*** 0.531%** 0.624*** 0.474*** 0.486***
(0.008) (0.008) (0.015) (0.022) (0.015) (0.016)
kz_w 0.0027 -0.00323* ~0.00026
(0.016) (0.002) (0.005)
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Asset

VARIABLES Growth Asset Growth ROA ROA ROE ROE
lkz_wlage_w | 0.000356 0.00440*** 0.0102***

(0.006) (0.001) (0.002)
Iww_w -0.00988*** -0.00546"** -0.00583***

(0.002) (0.001) (0.001)
Iww_ -0.00067 6.50E-05 0.000317
wlage_w
(0.001) (0.000) (0.000)

lage_w 0.000957 | -0.0261** -0.00682*** | -0.00455*** | -0.00855*** |-0.0105***

(0.008) (0.011) (0.001) (0.002) (0.002) (0.003)
Imarket- -0.0105 -0.0309*** | -0.0131*** -0.0150*** -0.0247*** -0.0247***
cap_w

(0.008) (0.009) (0.001) (0.001) (0.003) (0.003)
profit_w 0.00922 | -0.0247 -0.0640*** -0.0738*** -0.126"** -0.149***

(0.066) (0.066) (0.008) (0.009) (0.017) (0.018)
Iworking- 0.000415| 0.000213 | -0.000197*** | -0.000295*** | -0.000591*** | -0.000855***
cap_w

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Constant 0.227 0.742*** 0.293*** 0.350*** 0.553*** 0.595***

(0.140) (0.167) (0.024) (0.026) (0.047) (0.051)
Observations| 26,126 26,096 28,104 24917 27,282 24,657
Number of id 3,744 3,739 3,753 3,612 3,530 3,467

Note: The System GMM Model examines the relationship between two different financial constraint indices,

the KZ and WW indices, and three different growth-oriented measures: Asset Growth, ROE, and ROA in all sec-
tors, excluding financial institutions and the real estate sector. Firm age serves as a moderating variable between
financial constraint and firm growth. Additionally, this study controls market capitalizations, gross profit margin,
and working capital. Standard errors are in parentheses. *, **, and *** denote p-values of 0.10, 0.05, and 0.01,

respectively.

Source: own calculations using data from Thomas Refinitiv (2023).

Conclusions

The results demonstrate the growth-related trends in the ASEAN-6 from 2009 to 2019,
which are associated with firm growth in terms of asset growth, ROA, and ROE. The pos-
itive moderating role of firm age in the relationship between financial constraint and firm
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growth is confirmed by robustness check using i) both fixed effect and system GMM
models, and ii) different measures for firm growth and financial constraint.

Both methodologies show that the negative relationship between financial constraint
and firm growth weakens when the firm age is older. This article addresses the research
gap by investigating the combined effects of age and financial constraint, revealing
their impact and direction. The results suggest solutions that older firms, despite their
complexity and novelty, can exploit productive opportunities for growth. This is made
possible due to their accumulated reputation, experience, and networks with support-
ers and clients, as well as economies of scale, which allows the firm to channel the re-
allocation of financial resources when generating income. ASEAN firms must avoid
screening out too many growth ideas and opt instead to invest in a portfolio of growth
experiments. Going public (the IPO) serves as a useful external enabler of entrepreneur-
ship activities, fostering growth.

A growth crisis often happens due to a government’s chronic failure to encourage am-
bitious entrepreneurs. Firm growth should remain at the heart of government strate-
gy as it is the basic engine of ASEAN’s transformation. There is no evidence that work-
ing capital contributes to growth for ASEAN firms. There is profit-led growth in terms
of ROA and ROE.

The findings make significant contributions to the financial constraint literature. First,
financial constraint is a barrier to expanding growth. Secondly, from a theoretical point
of view, this study contributes to Stinchcombe’s (2000) theory of “Liability of New-
ness”. Firm age has a role that might be more interesting than simply focusing on age it-
self as a factor. The positive interaction term between firm age and financial constraint
in this study shows that older firms experience less severe financial constraints on firm
growth. Governments should harness the significant potential of these older firms within
the ASEAN-6 to bolster a robust economic system, build trust and confidence among
foreign investors, and strengthen the business cycle.

These findings also have implications for management in practice. First, companies
often face competing interests from a wide range of stakeholders. Corporate prac-
titioners should have a clear understanding of their growth objectives, and man-
agement decisions should align with these objectives. It’s important to acknowl-
edge that different firms have varying different desires and attitudes toward growth.
Firms should take specific actions that align with their growth vision and expansion
goals, ensuring their ability to survive and stay true to the purpose of the business.
It is essential to maintain a long-term perspective and adapt to the changing world
around us. Secondly, they should take advantage of the age of the company, which
can act as a form of inertia, to transform the organizational structure to implement
growth. Older firms have better equipment and technology, better access to finance,
and greater pressure and incentives to adapt their strategies to changing market
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conditions. It is important to take advantage of accumulated business experience,
as it should mitigate financial constraints on firm growth. Thirdly, the ASEAN-6
should proactively explore business opportunities with higher profitability and al-
locate a larger portion of their total profits towards growth initiatives, as the results
show a significant positive relationship with firm growth.

This study has some limitations. The first is that the sample used in this study only com-
prises ASEAN firms. Second, a “one-size-fits-all” taxonomy is not regarded as the best
solution for ASEAN since each country has a different economic level with different main
economic activities and objectives across many different sectors. Thus, the results of this
study cannot be applied to other countries or industries. Third, the study has taken a stat-
ic view of the moderating role of firm age between financial constraint and firm growth.
A dynamic view would yield additional insights by examining the lag effect of time.
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Ograniczenia finansowe rozwoju firmy: rola wieku firmy
w krajach ASEAN-6

W artykule oceniono wptyw wieku firmy na relacje miedzy ograniczeniami finansowymi, mierzo-
nymi wskaznikami KZ i WW, a trzema alternatywnymi miarami wzrostu firm (wzrost aktywow,
ROA i ROE) w regionie ASEAN-6. W niniejszym badaniu wykorzystano probe obejmujaca firmy
notowane na gietdzie regionu ASEAN-6 w latach 2009-2019 przy uzyciu metody efektow sta-
tych (Fixed Effects) i systemowej uogolnionej metody momentow (System GMM). Stwierdzono,
ze wiek firmy facznie z ograniczeniami finansowymi wptywa pozytywnie na rozwdj firmy. Ne-
gatywny wptyw ograniczen finansowych na wzrost firm jest mniej dotkliwy w przypadku firm
starszych.

Stowa kluczowe: ograniczenia finansowe, metoda efektow statych, systemowa uogdlniona
metoda momentéw, ASEAN, wskaznik KZ, wskaznik WW, wzrost firmy
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Abstract

Digital technology has penetrated various fields, including international trade. This study
aims to analyze how barriers/openness to trade in digital services affected exports be-
fore the COVID-19 pandemic (2015-2016) and during the pandemic (2019-2020). Based
on the Gravity model, exports seem to be influenced by digital services trade restrictiveness, in-
cluding infrastructure and connectivity restrictions (X1), electronic transaction restrictions (X2),
and other restrictions (X3). The panel data regression equation was used to analyze data from
various countries (European 17 countries, Asian 8 countries, and Latin American 3 countries)
sourced from OECD Statistical Data. The selection of sample countries was based on data
availability and homogeneity. The results showed that the effect of digital services trade re-
strictiveness on exports was low before the pandemic and increased during the pandemic era.
Prior to the pandemic, restrictions on electronic transactions had a weak and negative impact
on exports; meanwhile, during the pandemic, all restrictions impacted exports, except for other
restrictions. In the pandemic era, restrictions on infrastructure & connectivity had a negative
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impact, but restrictions on electronic transactions had a positive impact on exports due to a de-
cline in global exports and several countries reducing restrictions on electronic transactions.

Keywords: digital services trade restrictiveness, exports, Gravity model, trade openness,
COVID-19 pandemic

JEL: FO10, F100, F140, F430

Introduction

The contraction of economic growth in 2020 compared to 2019 generally occurred due
to the COVID-19 pandemic, where the component of exports of goods and services be-
came the component with the deepest contraction. Low export performance impacts
growth, and also reflects low competitiveness (Ruzekova, Kittova, and Steinhauser 2020).
The World Trade Organization estimated that global trade contracted by 9.2 percent.

World trade performance in several countries improved slightly in 2021, as projected by
the World Trade Organization. This was because several COVID-19 vaccines had been
found to stop the pandemic, although other variants of the virus then emerged. Howev-
er, the impact of the pandemic brought about new arrangements and procedures to sup-
port future global trade performance, namely the increasing role of digital technology
in economic activities. The use of digital technology allows for the creation of new goods
and services, which are ordered and delivered digitally, such as e-books, online education,
or online banking services. Digitization is the process of turning the essence of an organ-
ization’s products, services and processes into internet-compatible data packages that can
be created, stored, and transferred in bits and bytes, along with the information associat-
ed with them, for marketing, sales, and distribution (Banalieva and Dhanaraj 2019).

International trade today, especially exports, depends on services. Services have long
been perceived as playing a secondary role in world trade, and services account for about
50% of world trade in value-added terms (Roy 2019). According to Heuser and Mattoo
(2017), three-quarters of the total services in trade are attached to merchandise rather
than services traded directly. In the long term, the international trade in merchandise is
declining, relatively speaking. However, trade in services, especially electronic services,
is in a relatively long-term upward trend, including cross-border data flows, which are
growing exponentially (Borchert et al. 2020). Trade in digital services in international
trade is no doubt increasing, especially with the restrictions on the movement of people
due to the 2019 COVID-19, because many trading activities use digital services.

Drake-Brockman et al. (2020) stated that the shift to the digital economy intensified
during the COVID-19 pandemic as producers of goods and services connected with
customers through online platforms. Digital technology can add value by increasing
productivity and/or lowering costs and barriers associated with the flow of traditional
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goods and services. With digitalization, the costs of engaging in international trade
can be reduced, connecting businesses and consumers globally, helping to spread ide-
as and technology, and facilitating the coordination of global value chains (Brouthers,
Geisser, and Rothlauf 2016). In international trade, Meltzer and Lovelock (2018) stated
that increasing digital connectivity and global data flows around the world increase trade
opportunities. Gonzalez and Ferencz (2018) further stated that digital transformation
increases economic openness. Several service trade transactions are also conducted on-
line, such as health services, education services, and entertainment (Mackey and Nay-
yar 2017; Budd et al. 2020; Mao et al. 2020; Ratten 2020). Digitization creates new trade
opportunities for companies to sell more products to more markets, resulting in coun-
tries diversifying their export products. In this digital era, connectivity infrastructure,
as well as international flows of ICT goods, significantly affects services exports (Waj-
da-Lichy et al. 2022).

In the current era of digitalization, the export of goods and services includes the ex-
port of digital products. Digital products refer to digital goods and digital services.
The trade in digital services in international trade has increased, especially since
the restrictions on the movement of people due to COVID-19, so many trading activ-
ities use digital services. Digitization has transformed international trade and pro-
vides an estimate of the impact of increased digital connectivity on trade. Digitiza-
tion is critical to the trade in more complex manufactured goods and services that
can be delivered digitally. Services are not only traded directly but also indirectly
manifested in manufacturing exports (Drake-Brockman et al. 2020). In gross terms,
trade in services accounts for a quarter of global trade in goods and services (WTO
2019). However, in 2020, the World Bank noted that the contribution of service ex-
ports to GDP was 10.58, a decrease of 3% compared to the previous year.

Trade in digital goods and services has been significant in the last decade. However,
not all countries have open trade in digital services in global trade. In general, there
are striking differences in the trade openness of digital services in developed countries
in Europe and developing countries in Asia. Based on data from the OECD, the Digital
Services Trade Restrictiveness (DSTR) in Asian countries is higher than in some Euro-
pean countries, meaning that there are more barriers to digital trade in Asian countries
than in European countries. As the example explanation, Figure 1 describes the Dig-
ital Services Trade Restrictiveness Index (DSTRI) in seventeen European countries,
eight Asian countries, and three Latin American countries in The figure shows that all
DSTRIs (Digital Services Trade Restrictiveness Indices) in European countries are less
than By contrast, the majority of DSTRIs in Asian and Latin American countries are
greater than 0.15, meaning that European countries have greater openness in trading
digital services.
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Figure 1. DSTRI in Europe, Asia, and Latin America
Source: OECD (n.d.).

There are several studies on barriers to trade in digital services, but not many com-
pared the periods before and during the COVID-19 pandemic. This study compares
the effect of several components of DSTR on exports. The component studied is an in-
dex that tends to change in the pre-pandemic period (2015-2016) and during the COV-
ID-19 pandemic (2019-2020). It comprises infrastructure and connectivity barriers,
electronic transactions, and other barriers in European, Asian, and Latin American
countries. DSTRIs that tend to remain unchanged, are not included in this analysis,
for example, barriers in the payment system and barriers to intellectual property rights.
Export performance is determined by the role of digital services, as well as other fac-
tors, such as the number of goods produced. The Gravity model is used as a control
(Abeliansky and Hilbert 2017). Therefore, the number of goods produced is included as
a variable, because the number of goods produced determines a country’s production
capacity and will affect exports. This is evident when production capacity increases, so
exports also increase (Gay 2016; Shiferaw 2017; Gnangnon 2018). This variable will be
the control variable in this study, because, without it, trade through digital services is
meaningless.

The rest of the paper is structured as follows. The next section describes the research
methodology. Section 3 contains the results and discussion, while the conclusions
and recommendations are in Section 4.
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Methodology

The Gravity model is used as the basis for the equation in this study. This model was
first introduced by Tinbergen in 1962 (Tayyab, Tarar, and Riaz 2012; Chaney 2018; Gud-
jonsson et al. 2021), who showed that international trade flows are influenced by the size
of the economy and distance. Furthermore, in 1980, Krugman stated that distance can
be approached by the presence of barriers in international trade (Chaney 2008; 2018;
Serrano and Pinilla 2012). This study focuses on trade barriers in the context of digital
services trade restrictiveness, while the size of each country’s economy is determined by
the number of products they produce.

Quantitative research using an ex post facto approach was chosen to test the hypotheses
proposed in this study. Export performance is measured by the total real value of over-
seas sales, which in this study uses US dollars based on present values, collected from
World Bank data. Manufactured products are measured by the value of the total num-
ber of goods produced by the processing industry, in US dollars, again collected from
the World Bank.

Digital Services Trade in this study is measured by DSTRIs as measured by the OECD.
The DSTRIs in this study use three restrictions: the index of restrictions to infra-
structure and connectivity, the index of restrictions to electronic transactions,
and other indices of restrictions, for data for the year before (2015-2016) and the pe-
riod of the COVID-19 pandemic (2019-2020). The reason for using these two pe-
riods is because the OECD’s DSTRI calculations only started in 2014, and in 2015,
world trade conditions had started to rise after the 2008 financial crisis (Figueira 2017;
Nikensari et al. 2021). Another reason is that the barriers to digitalization in trade
in all the countries studied did not change much from 2014 to As for the data during
the pandemic, data from 2019 and 2020 were used, arguing that the COVID-19 pan-
demic began in the final quarter of 2019.

Considering the availability of the OECD’s DSTRI data and considering the ho-
mogeneity of the data, the scope of the research covers eight countries in Asia (In-
dia, Indonesia, Japan, Kazakhstan, Malaysia, Saudi Arabia, South Korea, and Thai-
land), three Latin American countries (Argentina, Brazil, and Mexico), as well as
17 OECD countries (Austria, Belgium, Denmark, Finland, France, Hungary, Ire-
land, Italy, Netherlands, Norway, Poland, Portugal, Spain, Sweden, Switzerland,
Tiirkiye, and the UK). Germany and China are not included, because their exports
are very large compared to other countries.

By considering the Gravity model, the constellation of the relationship between the in-
dependent variables and export performance is shown in the following equation:
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EX = f (Economic Size, Distance). (1)
EX = f(DST, Manf). (2)

Exports are influenced by the implementation of trade in digital services, where EX is ex-
port performance, DST is digital services trade (measured by restrictions on trade in digi-
tal services), and Manf is the availability of manufactured products. The DST in this study
only includes three of the previously mentioned five criteria: infrastructure and connec-
tivity (Infr), electronic transactions (Elect), and other digital barriers (Oth). Other restric-
tions, such as payment systems and intellectual property rights barriers, are not exam-
ined, because most of the countries studied have low (zero) barriers. Then the equation
becomes:

EX = f (Infr, Elect, Oth, Manf). (3)

Using the panel data regression method, separate analyses were carried out for the pe-
riods before and during the COVID-19 pandemic. The research equation is formulated
as follows:

InEX. = o + 1 Infr, + B2 Elect, + 3 Oth, + 4 Manf_+ ¢, (4)
where:
InEX. - exports of country i, year t,
Infr, - infrastructure and connectivity barrier of country i, year t,
Elect, - electronic transactions barrier of country i, year t,
Oth, - others barrier of country i, year t,
Manf, - manufacture product of country i, year t,
a, — constant,
p - regression coeflicient.

The stages of analysis using the panel data regression equation were preceded by select-
ing the best model, normality test and detection of classic multicollinearity symptoms,
and hypothesis testing.

Results and discussion

Based on the pre-pandemic data, the mean export of the 28 countries in 2015/2016 was
USD 242.74 billion; the highest exports amounted to USD 635.82 billion, while the lowest
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amounted to USD 35.49 billion. The average restrictiveness in infrastructure and con-
nectivity was still quite high before the pandemic, with the highest restrictiveness index
of However, there were countries without restrictiveness in digital services trade. The aver-
age restrictiveness in electronic transactions and other digital barriers is quite low. Factors
other than restrictiveness, namely manufactured products, had a mean of USD 170.14 bil-
lion, with the highest production value of USD 1268.00 billion and the lowest of USD
19.44 billion.

In the pandemic era, the average export of the 28 countries in 2019-2020 was
USD 270.24 billion; the highest was USD 697.48 billion, and the lowest was USD 46.71 bil-
lion. The average restrictiveness in infrastructure and connectivity is still quite high
in the pandemic era, with the highest restrictiveness index of 0.48 and the lowest
of The average restrictiveness in electronic transactions and other digital barriers was
quite low and slightly decreased compared to before the pandemic. Factors other than re-
strictiveness, namely manufactured products, had an average of USD 185.08 billion, with
the highest production value of USD 1275.48 billion and the lowest of USD 23.22 bil-
lion.

Table 1. Data summary before and during the pandemic

Before Exports INFRS ELECTR OTHERS MANUFAC
Mean 242.7 385 0.107 625 0.033125 0.036500 179.1432
Median 193.2925 0.079000 0.032000 0.022000 95.52700
Maximum 635.8210 0.790000 0.064000 0.109000 1268.000
Minimum 35.48 600 0.000000 0.021000 0.000000 19.44100

In era
Mean 270.2379 0.112768 0.033107 0.036 107 185.0850
Median 234.7055 0.079000 0.021000 0.022000 113.8415
Maximum 697.4806 0.476000 0.064000 0.109000 1275477
Minimum 46.71400 0.040000 0.021000 0.000000 23.21600

Source: authors’ compilation using Eviews.

Average exports and average manufactured products during the pandemic increased
slightly compared to the pre-pandemic period. However, this increase seems to be in-
fluenced more by exports and the amount of production before the end of 2019, when
the COVID-19 issue had not yet emerged and infected the population. After the pan-
demic began to spread at the end of 2019, average exports and manufactured products
began to decline, experiencing the deepest contraction in Q2 However, in the following
quarters, there was a slight recovery, in exports, in particular. Even though, exports were
still much lower than before COVID-19.
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The average restrictiveness in infrastructure and connectivity is the highest com-
pared to the other two restrictiveness factors in this study, both before and during
the pandemic. However, during the pandemic, this restrictiveness increased, mean-
ing that there were higher barriers than before the pandemic. In 2019-2020, the re-
strictiveness in infrastructure and connectivity increased in several countries, includ-
ing Argentina, Austria, Kazakhstan, Poland, Saudi Arabia, Turkey, and even Japan.
Meanwhile, the restrictiveness in electronic transactions was quite low. It decreased
slightly during the pandemic, because Indonesia and Denmark decreased their trans-
parency in digital services trade by reducing restrictiveness in electronic transactions.
The restrictiveness in electronic transactions did not change much before and during
the pandemic.

Furthermore, based on the data and using multiple regression analysis techniques, Table 2
shows the results before and during the COVID-Based on the best model selection test,
the Random Effect Model is a panel data regression model that was selected as the anal-
ysis tool, with data from the 28 countries. The table also shows that in the pre-pandem-
ic period, there were only two variables that affected export performance: manufactured
products as the control variable, and barriers to trade in digital services from electronic
transactions as the main variables studied. However, the effect was less significant. Dur-
ing the COVID-19 period, all the variables studied, both the main and control variables,
had a significant effect on export performance, except for the other restrictiveness vari-
ables.

Simultaneously, the proposed variables influenced exports, showing an increase before
and during the pandemic. If the magnitude of the simultaneous influence of independ-
ent variables on exports was only 36% before the pandemic, during the pandemic, it in-
creased by 58.49%. If the restrictiveness in infrastructure and connectivity had no ef-
fect on exports before the pandemic, then during the pandemic, the opposite happened.
The restrictiveness in infrastructure and connectivity had a negative effect on exports;
in other words, if the restrictiveness goes up, exports go down, and vice versa. The data
showed that during the pandemic, global exports declined sharply, especially in 2020,
and during the same period, restrictiveness in infrastructure and connectivity increased
in several countries. This result is in line with Nordas and Rouzet (2017; Yang, Wang,
and Whang 2023) which states that if the restrictiveness in digital services trade increas-
es, it will reduce exports and imports, and vice versa.
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Table 2. Test summary of the export model

LExports_before pandemic LExports_during pandemic

VIF

REM: LExports before the pandemic

Centered VIF

Chow test: Chow test:
- prob.c-s F 0.0000 - prob.c-sF 0.0000
- prob. Chi-square 0.0000 - prob. Chi-square 0.0000
Hausman test: 0.4107 Hausman test: 0.0448
- prob. c-s random - prob. c-s random
LM-test: prob. B-P 0.0000 LM-test: prob. B-P 0.0000
Conclusion: The best model is REM Conclusion: The best model is REM
Normality test: Normality test:
Jaeque Bera 2.2313 - Jaeque Bera 2.5259
prob.

0.3277 - prob. 0.2828
Multicollinearity test: Centered < 5.0000 Multicollinearity test: < 5.0000

REM: LExports during the pandemic

Variables Fixed Effects Variables Random Effect Model
Model

Constanta 5.1677 Constanta 5.0929
t-stat (26.3514)*** |t-stat (28.8544)***
Infrastructure & Connectivity -0.3625 Infrastructure & Connectivity -1.5456
t-stat (-0.9137) t-stat (-2.2096)***
Electronic transaction -4.0570 Electronic transaction 9.3707
t-stat (-1.3066)* |t-stat (2.8672)***
Other Restrictiveness -1.5021 Other Restrictiveness -1.8652
t-stat (-05638) t-stat (-0.8522)
Manufacture goods 0.0017 Manufacture goods 0.0011
t-stat (3.3852)=+ |Uotat (4.3558)***
R2 0.3619 R2 0.5849
Adj. R2 0.1407 Adj. R2 0.2902
F-stat 3.2506 F-stat 5.1959

Note: *** sig. 5%, ** sig. 10%, * sig. 20%.
Source: authors’ compilation using Eviews.

According to the OECD, the main contributors to the calculation of the restrictive-
ness index in infrastructure and connectivity are policies that affect connectivity,
such as actions on cross-border data flows and data localization (Ferencz and Gon-
zales 2018). Additionally, it takes into account actions that limit or block the use
of communication services, and maps the extent to which best practice regulations
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on interconnection between network operators are implemented to ensure smooth
communication. The tendency of some countries to increase restrictiveness in infra-
structure and connectivity is in line with the policy of limiting the import of digital
services in destination countries, because the internet is very limited and regulat-
ed, requiring data to be localized. Thus, there is a restrictiveness in accessing online
information that can be accessed from outside. The country concerned has limited
the use of digital services that can be accessed from outside, but at the same time, its
exports have not decreased. Maybe this is what China is doing that creates barriers
to trade in digital services in the international market (Meltezer 2020). It has the pow-
er to develop a digital economy and is the second-largest digital economy player af-
ter the United States, controlling 40% of global e-commerce transactions (Woetzel
et al. 2017). Additionally, if the goods being exported are high-tech products, as is
the case in China, trade barriers in digital services are less sensitive to exports (Gup-
ta, Ghosh, and Sridhar 2022). This is why China is not included in this research sam-
ple, because the data from that country are very different from most other countries,
both in exports and in their DSTRI.

Meanwhile, restrictiveness in electronic transactions includes discriminatory con-
ditions for issuing licenses for e-commerce activities, the possibility of online tax
registration and declaration for non-resident companies, deviations from interna-
tionally accepted rules regarding electronic contracts, actions that hinder the use
of authentication in e-commerce, and the lack of effective dispute resolution mecha-
nisms. The positive effect of restrictiveness in electronic transactions on export per-
formance during the pandemic was due more to the fact that in 2020 exports experi-
enced a global contraction, while restrictiveness in electronic transactions was already
quite low in many countries. This restrictiveness even fell in Saudi Arabia and India.
The low restrictiveness in electronic transactions reflects the openness of digital ser-
vices trade in these countries, and this is good for increasing exports. However, due
to the global situation that was hit by the pandemic shock, the low restrictiveness
in electronic transactions was powerless to increase exports.

Other restrictiveness describes other barriers to digital commerce. They include, among
others: performance requirements that affect cross-border digital commerce (for exam-
ple, mandatory use of software and local encryption or mandatory technology trans-
fer); download and streaming restrictions; restrictions on online advertising; com-
mercial or local presence requirements; and the lack of effective redress mechanisms
against online anti-competitive practices. This restrictiveness is quite low in almost all
the countries studied, but has no effect on exports, as the value of the measured indi-
cator did not change in the two years before or during the pandemic.

As a control variable, manufactured products have a positive influence on exports
in the pre-pandemic and pandemic periods. This is because, based on the data studied,
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the average number of manufactured and exported products increased in the periods before
and during the pandemic. Thus, when manufactured products increased, exports also in-
creased. This finding is in line with several studies that state the relationship between man-
ufactured products and exports (Gay 2016; Shiferaw 2017; Gnangnon 2018). The increase
in exports and manufactured products in the pandemic period was higher than the aver-
age before the pandemic, which was due to the high exports and manufactured products
in 2020, by comparison, although the value experienced a decline compared to 2019, it was
still higher than the pre-pandemic period.

Research limitations

This research has limitations due to data availability related to restrictiveness in the dig-
ital service trade. Most of the data are from Europe with only a few countries in Asia
and Latin America. In European countries, the majority of restrictiveness in digital
trade is low, or openness is high, while many countries outside Europe are high in dig-
ital trade barriers. It would be interesting to discuss the restrictiveness of digital servic-
es trade in countries outside Europe, and how they have adapted to the evolving land-
scape of digital transactions over time.

Conclusion

The openness of trade in digital services in several Asian and Latin American countries is
still low compared to several countries in Europe. The findings of this study indicate that
before the COVID-19 pandemic, only restrictiveness in electronic transactions and con-
trol variables affected export performance, while restrictiveness in infrastructure and con-
nectivity, as well as other digital restrictiveness, had no effect on export performance.
In the era of the pandemic, all the variables studied affected export performance, except
for other restrictiveness. Restrictiveness in infrastructure and connectivity negatively im-
pacted exports. This is because in 2020, when exports contracted/fell, several countries
increased restrictiveness in infrastructure and connectivity. On the other hand, electron-
ic transaction barriers positively affected exports. This occurred because when the ma-
jority of countries had low restrictions on electronic transactions, there were instances
when some countries further reduced these restrictions. During this period, global ex-
port conditions were undergoing a significant contraction, making it appear as if the re-
strictiveness of electronic transactions had a minimal effect on increasing exports.

Based on the phenomenon of reduced on digital services trade restrictions during
the COVID-19 pandemic, in the future, digitalization will encourage countries out-
side the European Union and China to further reduce barriers to trade in digital ser-
vices to increase their exports.
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Recommendations

To increase exports, several countries in Asia and Latin America in this study reduced
restrictiveness in digital services trade, which was previously still high. For this reason,
it is necessary to review for countries that otherwise increased their restrictiveness, or
decreased trade openness in digital services, because openness in digital services trade
can increase exports if there are no extreme conditions due to the pandemic.

Regarding the limited data on trade in digital services, the United Nations and the World
Bank should also measure the openness of trade in digital services in all countries, be-
cause this is the era of digital trade.
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Wptyw ograniczen w handlu ustugami cyfrowymi
na eksport przed i w trakcie pandemii COVID-19

Technologia cyfrowa przenikneta do réznych dziedzin, w tym handlu miedzynarodowego. Ni-
niejsze opracowanie ma na celu analize wptywu barier w handlu ustugami cyfrowymi/otwar-
tosci na handel tymi ustugami na eksport przed pandemiag COVID-19 (2015-2016) i w czasie
pandemii (2019-2020). Na podstawie modelu Gravity wydaje sie, ze na eksport wptywa re-
strykcyjnos$¢ handlu ustugami cyfrowymi, w tym ograniczenia dotyczace infrastruktury i tacz-
nosci (X1), ograniczenia dotyczace transakgcji elektronicznych (X2) i pozostate ograniczenia (X3).
Do analizy danych z réznych krajow (17 krajow europejskich, 8 krajow azjatyckich i 3 krajow
Ameryki tacinskiej) pochodzacych z baz danych statystycznych OECD wykorzystano réwna-
nie regresji danych panelowych. Wyboru krajéw dokonano, opierajgc sie na dostepnosci i jed-
norodnosci danych. Wyniki pokazaty, ze wptyw restrykcyjnosci handlu ustugami cyfrowymi
na eksport byt niski przed pandemia i wzrést w dobie pandemii. Przed pandemia obostrzenia
w transakcjach elektronicznych miaty staby i negatywny wptyw na eksport, tymczasem w cza-
sie pandemii wszystkie obostrzenia miaty wptyw na eksport, z wyjatkiem pozostatych ograni-
czen. W czasie pandemii ograniczenia dotyczace infrastruktury i tagcznosci miaty negatywny
wptyw na ekstort. Natomiast ograniczenia dotyczace transakcji elektronicznych miaty pozy-
tywny wptyw na eksport ze wzgledu na spadek globalnego eksportu i zmniejszenie przez kilka
krajéw ograniczen dotyczacych transakcji elektronicznych.

Stowa kluczowe: ograniczenia w handlu ustugami cyfrowymi, eksport, model grawitacyjny,
otwartos¢ na handel, pandemia COVID-19
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Abstract

The purpose of the article is to identify key banking activity models in Ukraine and show how
they changed under the influence of the Revolution of Dignity, the COVID-19 pandemic,
and the imposition of martial law. The proposed method uses cluster analysis of the main indi-
cators for banking activity (concerning assets, liabilities and income) based on Ward'’s agglomer-
ative hierarchical clustering algorithm and the Tau index in the NbClust package as the criterion
for evaluating the optimal number of clusters. The research covers all Ukrainian banks, spanning
the period 2013-2022.

In 2014 (after the Revolution of Dignity), the actions of the National Bank of Ukraine (NBU)
had a positive impact on the models of Ukrainian banks: there was no opaque model of banks
and banking models became more transparent and more resilient to financial shocks. Between
2021 and 2022, five banking models were identified: universal banks, wholesale funding
banks, corporate-investment banks, retail banks, and commission banks. The negative impact
of COVID-19 on the Ukrainian economy was reflected in all banking models by the follow-
ing: (1) a significant increase in the role of securities in assets, which was caused by a decrease
in lending due to an increase in their riskiness; (2) the use of central bank funds to liabilities man-
agement, which was evidence of a deterioration in financing conditions in the deposit market.
The following main changes in Ukraine’s banking system at the end of 2022 (during the war)
were identified: (1) a decrease in the number of banks that mainly use funds from the NBU
to support their activities; (2) the closure of only four banks by the NBU (including two with ma-
jority shareholders from Russia) during the year; (3) an increase in the share of the non-govern-
ment debt securities portfolio in banks’ assets; (4) declines in ROE and ROA for all banking models
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during the war, and three banking models became unprofitable; (5) the significantly higher share
of non-performing loans in the credit portfolio for all banking models, especially for the retail
banking model.

The value-added of this research is the analysis of how banking models in Ukraine have changed
at the micro level (reflected in the financial statements) inter alia in wartime.

Keywords: bank, assets and liabilities management, martial law, corporate-investment
banking, deposit-based funding

JEL: C38, G21, G32, M19

Introduction

Ukraine’s banking system began to take shape in 1991 after the collapse of the Sovi-
et Union. Its evolution was characterized by the emergence of European continental
banking models, so funding was carried out mostly from deposit sources, and loans
dominated among assets. Many banking institutions were opened, including many
small banks, whose purpose was to finance the real business of the ultimate bene-
ficiaries of banks (the insider banking business model). There were also many abu-
sive practices in the activities of banks, and their financial stability was low. In 2014,
the National Bank of Ukraine (NBU) significantly changed its approach to supervi-
sion, which was reflected in the withdrawal of a significant number of banking institu-
tions. As a result of the NBU’s actions, the models of existing commercial banks have
become more transparent and more resilient to financial shocks.

In recent years, banks in Ukraine have faced new “black swans”. First, there was the de-
velopment of the COVID-19 pandemic, and from February 2022, they had to modify
their activities under martial law introduced in response to Russia’s military aggression
against Ukraine.

Considering the existing challenges, the purpose of the article is to identify key models
of banking activity in Ukraine and how they have changed under the influence of the Rev-
olution of Dignity, the COVID-19 pandemic, and the imposition of martial law.

Literature review

Recent research on the subject can be analyzed from three perspectives: (1) approaches
to identifying business models of banks based on cluster analysis, (2) defining banking
models in Ukraine, and (3) characteristics of the changes in Ukraine’s financial system
during the war. Hanafizadeh and Marjaie (2021) noticed an obvious growth in citations
of banking business model articles. Between 2002 and 2020, the number of articles discuss-
ing banking business models has increased from two articles to 25 articles per year.
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Modern researchers use various approaches based on cluster analysis to identify banks’
business models and analyze their changes. Farné and Vouldis (2017, pp. 14, 20) used
an enhanced version of the methodology proposed by Vichi and Kiers (2001), which
developed the factorial k-means algorithm that involves both factor analysis (reduc-
ing dimensionality) and the k-means procedure (clustering objects and finding their
centroids in this low-dimensional subspace). In this article, Hartigan’s heuristic rule
was used to select the number of clusters.

Ayadi and De Groen (2014, pp. 6, 10-13) used six instruments to form the clusters:
(1) loans to banks (as a % of assets); (2) trading assets (as a % of assets); (3) bank lia-
bilities (as a % of assets); (4) customer deposits (as a % of assets); (5) debt liabilities (as
a % of assets); (6) derivative exposures (as a % of assets). They used Ward’s clustering
method and Calinski and Harabasz’s pseudo-F index to diagnose the appropriate num-
ber of clusters.

Roengpitya et al. (2017, pp. 1, 4-5) also identified bank business models based
on balance-sheet characteristics by applying Ward’s agglomerative clustering algo-
rithm and Calinski and Harabasz’s F-index as a goodness-of-fit measure for a clus-
tering outcome. Hryckiewicz and Koztowski (2017, p. 3) used a portfolio approach,
i.e., they examined bank activities and funding sources in the context of specific
combinations of assets with a liability structure. They investigated systemically im-
portant banks® using the k-medoid clustering approach.

Mergaertsand Vander Vennet (2016, p. 74) used three profitability indicators and the Z-score
as a proxy for banks’ distress to investigate the long-term performance impact of bank
business models in Europe from 1998 to 2013. They developed an approach based on fac-
tor analysis that uses the common variance of the business model variables to capture
latent strategies. They focused on two factors. The first captures the retail orientation
of the banks, while the second captures the degree of functional diversification, i.e., a low-
er loan ratio in exchange for a higher share of non-interest income. They documented
the continuous nature of business models using multidimensional scaling that approx-
imates the true distances between the banks using a two-dimensional representation as
accurately as possible so that similar banks are grouped together.

Regarding banking models in Ukraine, Onyshchenko (2015) used seven main vari-
ables to identify business models: (1) bank loans (as a % of assets); (2) bank liabili-
ties (as a % of assets); (3) corporate loans (as a % of assets); (4) corporate liabilities (as
a % of assets); (5) household loans (as a % of assets); (6) household liabilities (as a % of as-
sets); (7) trading assets (as a % of assets). She used cluster analysis to identify three
main business models of banks: (1) retail-oriented, (2) diversified, and (3) corporate (as
of 1.01.2015).

1 Asystemically important bank is one whose failure might cause a financial crisis.
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In another paper, Onyshchenko and Zaiats (2019) identified five main business mod-
els of banks: (1) traditional, (2) corporate, (3) retail, (4) universal, and (5) investment.
They did this using six variables: (1) interbank loans (as a % of assets), (2) corporate
loans (as a % of assets), (3) household loans (as a % of assets), (4) investment portfo-
lio (as a % of assets), (5) corporate deposits (as a % of assets), and (6) household de-
posits (as a % of assets) (as of 1.01.2018). However, their choice of variables for anal-
ysis is open to criticism as some have a high level of negative pairwise correlation
(e.g., the share of household deposits and corporate deposits in assets or the share
of household loans and corporate loans in assets).

Rashkovan and Pokidin (2016, pp. 1, 17-18) analyzed seven business model variables
(balance sheet): (1) Assets/Branches (UAH); (2) Average loan maturity (years); (3) Av-
erage loan size (thousands UAH); (4) Equity and subordinated banks ratio; (5) Retail
loans ratio - the proportion of retail loans to revenue-generating assets; (6) Retail de-
posit ratio — the proportion of retail funding to the sum of overall liabilities minus
subordinated debt; (7) Loans ratio — the share of loans (excluding interbank) to assets.
They identified six distinct bank business models using Kohonen’s self-organizing maps:
(1) Households-to-Corporates, (2) Retail, (3) Universal, (4) Corporate, (5) Investment/
Wholesale, and (6) Frozen/Undecided. The data they used was semi-annual, spanning
January 2013 to July 2016.

Kornyliuk and Kornyliuk (2018) analyzed the specific origin of business models
in the Ukrainian banking system from 2014 to 2017 using K-mean clustering. Five ba-
sic business models were identified (universal, retail, corporate, “retail finance to cor-
porate lending,” and frozen). They used balance sheet variables: (1) Retail loans to total
loans; (2) Retail deposits to liabilities; (3) Non-deposit resources to liabilities; (4) Equity
to assets ratio; (5) Net assets (logarithm).

Zarutska et al. (2020) proposed the structural-functional groups of banks methodolo-
gy (the SFGB method) to determine and analyze banking business models, and to form
the risk profil of each bank. To perform cluster analysis (using self-organizing Koho-
nen maps), it is suggested to use the 33 financial indicators based on National Bank
of Ukraine statistics for the period from 1.01.2019 to 1.10.2019. They identified ten busi-
ness models of Ukrainian banks. Meanwhile, again using the SFGB method, Zarutska
et al. (2022) compared the key features of the banking system as of January 1 and Sep-
tember 1, 2022, and analyzed how Ukrainian banks’ business models had changed
in wartime.

The 2022 Russian invasion of Ukraine changed the situation in Ukraine’s financial sys-
tem. Pshik and Oleynyuk (2022) and Korneev (2022) described how the financial system
functions in extreme conditions of martial law. Druhov and Druhova (2022) and Lobo-
zynska, Skomorovych, and Vladychyn (2022) analyzed the main measures introduced
by NBU when the Russian Federation invaded Ukraine.
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Recent publications on changes in the situation of the Ukrainian financial system,
and the banking sector in particular, mainly describe the measures taken by regulators.
They also document proposals to ensure the financial system’s stability. In contrast, this
article analyzes how the models of banks’ activities have changed at the micro level (re-
flected in the financial statements) inter alia in wartime.

Research methodology

In contrast to existing approaches (Ayadi and De Groen 2014; Farné and Vouldis 2017;
Hryckiewicz and Kozlowski 2017; Roengpitya et al. 2017) and similar to my previous
publications (Kravchuk 2020; Kravchuk and Stoika 2021) a feature of this study is the use
of a mixed approach to identify models of banking activities in Ukraine, i.e., accounting
not only “choice variables” (with respect to banking activities and reflected in the com-
position of the balance sheet), but also “outcome” variables i.e., the results of the “choice”
variables.

To identify different models of Ukrainian banks, the main indicators are highlighted
(low-dimensional context of variables):

1. IL/A = Interbank lending/Total assets;
. S/A = Securities/Total assets;

RL/A = Retail loans?/Total Assets;

2

3

4. D/Lb = Customer deposits/Total liabilities;

5. RD/D = Retail deposits (households)/Total customer deposits;
6

[I/ICI = Interest income/Interest income + Commission income.

Variables were chosen based on an initial analysis of the structure of assets and liabilities
in Ukraine’s banking system as a whole. Its key features on 31.12.2022 (in contrast to the bal-
ance sheet structure of systemically important EU banks) are the absence of derivatives
in the assets and liabilities of the balance sheet, as well as the minor role of debt securities
as a source of banking funding (0.002% for the banking system as a whole, while the high-
est value is only 0.08% in Bank Avangard). This feature is probably positive for the current
environment since the securities and derivatives market in Ukraine does not really operate
in the period of martial law.

The correlation of the selected indicators is low (|p| < 0.7), and the coefficient of variation
is > 10%, which allows them to be used for cluster analysis (Table 1).

2 Gross loans - loans not adjusted for reserves.
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Table 1. Correlation matrix of banking ratios on 31.12.2022

Group of banks IL/A SY/AN RL/A D/Lb RD/D 11/1CI
IL/A 1.00 -0.20 -0.15 0.14 -0.19 0.18
S/A -0.20 1.00 -0.42 -0.19 -0.51 0.10
RL/A -0.15 -0.42 1.00 0.20 0.59 0.10
D/Lb 0.14 -0.19 0.20 1.00 0.12 0.06
RD/D -0.19 -0.51 0.59 0.12 1.00 -0.20
l/1Cl 0.18 0.10 0.10 0.06 -0.20 1.00
Coefficient of variation, % 65.09 46.90 224.70 19.33 60.13 24.54

Source: author’s elaboration based on data from NBU - National Bank of Ukraine (n.d.).

The following is a cluster analysis of the data set of these indicators for Ukrainian
banks in different periods on a yearly basis (2013, 2019, 2021, 2022) to determine how
various factors influence the modification of banking models (e.g., regulation and su-
pervisory changes in 2014, the COVID-19 pandemic in 2020/2021, the ongoing war
from 2022). Groups are identified using Ward’s agglomerative hierarchical cluster-
ing algorithm. The distance is set to “Euclidean”. Calculations are carried out in R
using the NbClust package (Charrad et al. 2014). This research used the Tau (Rohlf
1974; Milligan 1981) index as the criterion for evaluating the optimal number of clus-
ters.

The Tau index is computed between corresponding entries in two matrices. The first
contains the distances between items, while the second 0/1 matrix indicates whether or
not each pair of points is within the same cluster (Charrad et al. 2014, p. 10).

The Tau index is computed using the following equation:

(+)-5(-)

(Nt<Nt_1>/2—t><Nt_1>/2)]1/2’

Tau=
[

where:

s(+) represents the number of times two points not clustered together had a larger dis-
tance than two points that were in the same cluster, i.e., s(+) is the number of concord-
ant comparisons,

s(-) represents the reverse outcome, i.e., s(-) is the number of discordant comparisons.

Nt is the total number of distances and t is the number of comparisons of two pairs
of points, where both pairs represent within-cluster comparisons or both pairs are be-
tween-cluster comparisons (Charrad et al. 2014, p. 10).
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To analyze the main models of the Ukrainian banks, the following additional indica-
tors are also used:

1. L/A = Loans®/Total assets;
GS/A = Internal government loan bonds (IGLB)/Total assets;
OFA/A = Others financial assets/Total assets;
. NBU/Lb = Amounts due to the National Bank of Ukraine/Total liabilities;

. IB/Lb = Interbank borrowing (Amounts due to banks)/Total liabilities;

L/D = Loan?/Total customer deposits;

2
3
4
5
6. Dnc/D = Customer deposit in national currency/Total customer deposits;
7.
8. NPL/L = Non-performing loans/Loans;

9

ROE;
10. ROA.

The sample of banks covers all banks in Ukraine. The financial data of the banks were
obtained from the database of the National Bank of Ukraine (n.d.).

Results

In this research, a business model is understood as a strategy that translates into similar
balance sheet and income statement ratios.

Bank financial data on 31.12.2013 made it possible to identify the business models of 180
Ukrainian banks that were formed in the regulatory and economic conditions before
the Revolution of Dignity in 2014. In the first stage, two banks were excluded from the sam-
ple, for which most of the indicators had a zero value. One group of banks was identi-
fied whose characteristic feature was a high OFA/A ratio (more than 20% of total assets).
In the next stage, using six indicators of banking activity, four more groups of banks were
identified based on cluster analysis (Table 2).

Table 2. Key indicators of banking clusters on 31.12.2013 (%)

Group of banks IL/A S/A RL/A D/Lb RD/D 1/1CI
Group 1 (106) Universal banks
mean 7.08 577 8.61 69.30 66.48 84.63

3 Gross loans - loans not adjusted for reserves.
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Group of banks IL/A S/A RL/A D/Lb RD/D 1/1CI
max 3.89 34.15 37.54 98.09 91.36 99.32
min 0.00 0.00 0.17 8.38 33.53 53.69

Group 2 (38) Corporate banks

mean 3.72 7.15 4.13 87.10 27.97 87.18
max 54.45 40.39 16.64 99.94 55.55 99.93
min 0.00 0.00 0.00 66.02 0.00 60.60

Group 3 (18) Corporate-wholesale banks

mean 5.18 20.28 1.21 37.73 18.60 90.76

max 30.60 73.30 6.74 78.87 51.25 99.76

min 0.00 0.00 0.00 0.58 0.00 64.37
Group 4 (5) Retail banks

mean 3.86 0.10 69.58 57.81 88.27 65.80

max 8.24 0.47 80.58 89.74 95.33 98.94

min 1.31 0.00 52.44 11.96 73.02 38.85

Group 5 (11) Speculative banks

mean 5.18 5.01 15.56 48.43 57.66 86.63
max 15.23 22.09 72.74 95.12 86.51 97.03
min 0.00 0.00 0.07 3.70 1.95 65.04

Source: author’s elaboration based on data from National Bank of Ukraine (n.d.). In parentheses - the number
of banks in the group.

In Table 3, additional indicators are given to more clearly identify the specifics of the se-
lected models.

The largest group was the universal banking model, in which the characteristic fea-
tures were the diversification of the structure of assets and liabilities with predominant
deposit-based funding (both corporate and retail deposits). Asset policy was mainly
aimed at corporate lending. The credit portfolio’s mean share of non-performing loans
was about 12%. Investments in securities accounted for a small share of assets, main-
ly for liquidity management. In terms of income structure, interest income was signif-
icantly dominant.

The specifics of Group 2 (Corporate banks) involved funding their activities from
corporate depositors, and their credit portfolio structure is dominated by corporate
lending. Meanwhile, Group 3 (Corporate-wholesale banks) diversified their funding
portfolio by actively using interbank markets (some banks also used resources from
the Central bank or foreign parent banking institutions) and corporate depositors.
The asset strategy was mainly aimed at corporate lending, and the share of securities
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in assets is more than twice as high as for banks with universal and corporate mod-
els.

Table 3. Additional indicators of banking clusters on 31.12.2013 (%, mean values)

Group of banks L/A GS/A  OFA/A N,’iﬁj 4 IB/lLb Dnc/D L/D  NPL/L ROE ROA
Group 1 (106) 60.66 2.36 19.88 | 64.43 | 159.50| 11.89 -0.03 0.05
Universal banks
Group 2 (38) 64.13 141 6.73 | 76.90 | 117.56| 6.20 4.02 0.64
Corporate banks
Group 3 (18) 38.23 0.89 35.01 | 72.15 |556.35| 8.82 | -16.07* | -1.64
Corporate-whole-
sale banks
Group 4 (5) 76.50 1.58 29.40 | 88.21 |245.06| 8.69 8.63 1.12
Retail banks
Group 5 (11) 35.19 34.38 18.15 | 60.84 | 93.04| 16.90 0.61 0.05
Speculative banks

* Without Credytprombank.
Source: author’s elaboration based on data from National Bank of Ukraine (n.d.). In parentheses - the number
of banks in the group.

The business model of Group 4 focused mostly on household loans (69.58% of total
assets). This model was also the most profitable (with the highest ROE and ROA val-
ues among all groups). The last group was marked by the most opaque business model
— 34% of the balance sheet comprised other financial assets. The mean share of non-per-
forming loans in the credit portfolio was about 17%. This group included 11 banks,
nine of which closed in subsequent years. Some models (universal, corporate and retail)
are characterized by a high loan-to-deposit ratio (the mean value is more than 150%).
It means that the banks may not have enough liquidity to cover unforeseen fund re-
quirements.

The Revolution of Dignity in Ukraine in 2014 has played a significant role in mod-
itying the business models of Ukrainian banks. The reform of the Central Bank, in-
cluding improved banking supervision, led to the closure of a significant number
of banks. On 31.12.2019, only 75 banks were operating in Ukraine. The key was a mod-
ification of existing business model variants (Table 4). In particular, there was no model
of speculative opaque banks with a significant share of other financial assets in the bal-
ance sheet.
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Table 4. Key indicators of banking clusters on 31.12.2019 (%)

Group of banks IL/A S/A RL/A D/Lb RD/D 1/1CI
Group 1 (53) Universal banks
mean 6.58 24.02 7.67 90.44 4741 72.39
max 21.75 63.27 52.71 98.62 78.23 94.96
min 0.49 1.10 0.09 62.10 12.65 45.54
Group 2 (7) Corporate banks
mean 749 21.20 3.45 47.89 43.85 86.76
max 11.49 47.01 19.65 73.38 72.62 91.57
min 1.65 0.00 0.00 298 21.57 76.74
Group 3 (9) Corporate-investment banks
mean 11.10 57.70 0.84 70.02 1.70 88.38
max 26.47 76.16 5.87 98.29 8.44 99.85
min 0.01 18.23 0.00 19.52 0.00 46.53
Group 4 (3) Retail banks
mean 3.34 4.87 76.14 92.66 89.03 84.27
max 5.82 5.96 83.60 93.76 99.37 89.32
min 0.99 3.77 68.70 92.10 92.10 80.63
Group 5 (3) Commission banks

mean 4.74 10.55 8.23 78.75 38.49 17.87
max 12.82 23.27 17.67 87.90 50.16 23.43
min 0.01 0.00 3.09 67.65 24.68 13.71

Source: author’s elaboration based on data from National Bank of Ukraine (n.d.). In parentheses - the number

of banks in the group.

In Table 5, additional indicators are given to more clearly identify the specifics of the se-
lected models.

Universal banks were characterized by more dominant, deposit-based funding (both
corporate and retail) compared to 2013 and diverse asset structures. There was a signif-
icantly larger share of securities in assets compared to 2013. In terms of income struc-
ture, the share of interest income decreased. In 2019, this model was much more prof-
itable compared to 2013.

Corporate banks’ lending operations were characterized by primarily cooperating main-
ly with corporate clients and maintaining a more diversified structure of banking fund-
ing — approximately 21% of total liabilities were interbank funds. A negative indication
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concerning the rationality of using this banking model is that the mean share of non-per-
forming loans in the credit portfolio was about 44%.

Table 5. Additional indicators of banking clusters on 31.12.2019 (%, mean values)

Group of banks GS/A L/A OFA/A NBU/Lb IB/Lb Dnc/D L/D NPL/L ROE ROA

Group 1 (53) 790 | 48.13 | 0.60 0.21 1.31| 65.84 | 7992 |23.77| 9.65| 1.37
Universal banks

Group 2 (7) 9.22 | 63.26 | 0.09 0.00 21.01| 57.66 | 610.37 |43.68| 7.04 | 1.41
Corporate banks

Group 3 (9) 21.23 | 18.61 | 0.04 0.00 13.63 | 76.67 | 32.03 [14.77| 15.07 | 3.03

Corporate-invest-
ments banks

Group 4 (3) 0.70 | 78.86 | 1.12 0.00 0.16 | 90.75 | 92.11 |32.13| 34.19 | 4.03
Retail banks
Group 5 (3) 0.00 | 32.54 | 9.99 0.00 0.02 | 86.20 | 56.74 |1290| 741 | 1.10

Commission banks

Source: author’s elaboration based on data from National Bank of Ukraine (n.d.). In parentheses - the number
of banks in the group.

Another model at that time was corporate investment banking. Banks in this cluster
invested more than 60% (mean value) of their assets in securities, and the share of gov-
ernment securities in assets was about 21%. Furthermore, the credit portfolio was sig-
nificantly dominated by corporate loans. The funding of activities (in contrast to clas-
sical investment banks in international practice) in this model was carried out mainly
by corporate deposits.

In contrast to 2013, retail banks (Group 5) were characterized by the use of retail deposit
resources (83% of the total customer deposits) for household lending (the average value
for the group was about 90% of the credit portfolio). This model was the most profita-
ble (as of 2013).

In addition to the models found in articles by Ukrainian researchers (described in the lit-
erature review), we identify the commission banking model in 2019-2022. Its main fea-
ture was the organization of activities aimed at providing banking services that gener-
ate commission income.

In 2019, only the corporate model was characterized by a high value of the loan-to-de-
posit ratio (mean value is more than 610%) in contrast to 2013.

A negative feature of all banking models in 2019 is a significantly higher level of share
of non-performing loans in the credit portfolio (mean value was 24%) compared to EU
banking practice. This may be due to the improved quality of supervisory procedures
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that Ukraine’s central bank began using after reforming its model to international stand-
ards in 2014.

Analysis of the banks’ financial dataset on 31.12.2021 makes it possible to determine
the impact of the COVID-19 pandemic on how banks modified their business models
in Ukraine. The number of banks had decreased to 71 compared to 2019 (Table 6).

Table 6. Key indicators of banking clusters on 31.12.2021 (%)

Group of banks IL/A S/A RL/A D/Lb RD/D 1/1CI

Group 1 (43) Universal banks
mean 9.55 32.10 5.46 80.78 40.20 7197
max 30.35 56.98 25.59 98.82 70.37 92.61
min 0.69 0.00 0.00 0.78 18.39 37.76

Group 2 (9) Corporate investment banks

mean 16.98 55.99 3.21 88.84 7.56 83.42
max 47.52 72.14 18.71 99.06 20.88 90.30
min 211 28.85 0.00 72.61 0.00 71.00

Group 3 (9) Wholesale funding banks

mean 3.92 78.60 1.25 4496 19.43 81.37

max 13.74 90.92 2.85 62.35 34.03 99.43

min 0.64 68.75 0.00 8.31 1.77 69.44
Group 4 (4) Retail banks

mean 5.66 14.93 62.26 89.57 83.65 73.39

max 11.51 32.82 86.51 94.70 97.96 89.21

min 2.42 4.41 43.62 84.08 78.27 54.21

Group 5 (6) Commission banks

mean 6.75 55.74 0.89 65.38 22.97 33.47
max 11.69 73.44 2.32 90.56 41.74 57.34
min 0.97 40.73 0.13 39.32 2.53 8.30

Source: author’s elaboration based on data from National Bank of Ukraine (n.d.). In parentheses - the number
of banks in the group.

In Table 7, additional indicators are given to more clearly identify the specifics of the se-
lected models.
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Table 7. Additional indicators of banking clusters on 31.12.2021 (%, mean values)

Group of banks GS/A L/A OFA/A  NBU/Lb IB/Lb Dnc/D L/D NPL/L ROE ROA

Group 1 (43) 1710 | 45.96 0.65 700 | 3.20 | 65.99 | 319.99 | 17.50| 13.63 1.73
Universal banks

Group 2 (9) 2696 | 20.25 0.17 482 | 392 | 68.39 | 2717 |16.78|12.24 1.52
Corporate invest-

ment banks

Group 3 (9) Whole- | 67.27 7.60 0.12 40.38 | 4.82 | 79.61 | 38.59 |10.52| 2.86| -1.01
sale funding banks

Group 4 (4) 520 | 6708 2.30 2.35 | 0.52 | 84.33 | 85.92|18.83|36.12 496
Retail banks
Group 5 (6) 37.99 19.52 4.24 17.35 | 3.99 | 65.38 | 30.98 [30.42| 29.96 4.04

Commission banks

Source: author’s elaboration based on data from National Bank of Ukraine (n.d.). In parentheses - the number
of banks in the group.

The number of universal banks decreased from 53 to 43 in 2021 (Table 8). The universal
model is characterized by financing banking activities from deposit sources during this
period, and some banks had to take loans from the NBU. In the asset structure, the av-
erage share of government securities in assets increased (from 7.9% to 17.1%). The cred-
it portfolio is dominated by corporate loans. In terms of income structure, the share
of interest income is further reduced. The profitability of the model increased during
the COVID-19 pandemic period. However, two banks, which had the universal bank-
ing model in 2019, could not quickly adapt to the changing market conditions, and they
were closed by the NBU.

In the group with the corporate-investment banking model, only five banks maintained
the same model in 2021, while four had modified their activities to the corporate-in-
vestment model. The share of government securities in assets had slightly increased
for corporate investment banks, from 21% to almost 27%. This banking model was less
profitable compared to 2019. As in previous periods, these banks were mostly funded
by corporate deposits.

In 2021, we could not identify the corporate banking model from 2013-2019. Most banks
from this group had modified to the universal model.
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Table 8. Inter-cluster migration on 31.12.2021/31.12.2019

Group of banks 2019
Group 1 Group 2 Group 3 Group Group 5
2021 Univers:I (53) Corporate Corporate-investment 4 Retail Commission
banks (7) banks (9) banks (3) banks (3)

Group 1 (43) Universal 37 6 0 0 0
banks
Group 2 (9) Corporate in- 4 0 5 0 0
vestment banks
Group 3 (9) Wholesale 6 1 2 0 0
funding banks
Group 4 (4) Retail banks 1 0 0 3 0
Group 5 (6) Commission 3 0 1 0 2
banks
Insolvent banks 2 0 1 0 1

Source: author’s elaboration based on data from National Bank of Ukraine (n.d.). In parentheses - the number
of banks in the group.

During the COVID-19 pandemic period, we identified another banking model - whole-
sale funding banks (nine institutions, six of which used the universal model in 2019).
A feature of most banks was significant financial support from the NBU, which was re-
flected in their balance sheet, indicating miscalculations in the construction and adap-
tation of models by these banks to the current environment. In assets structure dom-
inated investment in the government securities - more than 67% of total assets.

Retail banks were still the most profitable (as was the case in 2013 and 2019). This model
was partially modified in some banks based on the growing role of investments in se-
curities (the maximum value was about 33% of assets). The commission banking model
was used by six institutions, four of which had moved from other clusters (mainly from
the universal banking model). By 2021, they had changed their operating format, focus-
ing on banking products that generate commission income.

Evidence of the negative impact of COVID-19 on Ukrainian banking models: (1) a sig-
nificant increase in the role of government securities in assets, caused by a decrease
in credit activity due to an increase in their riskiness; (2) the use of central bank funds
to manage liabilities (except for banks that use the retail business model). This con-
firms the deterioration in financing conditions in the deposit market. But at that time,
the share of non-performing loans in credit portfolio for most banks (except for the com-
mission model) had significantly decreased compared to 2019.

On February 24, 2022, Russia began its armed aggression against Ukraine. The NBU
introduced a number of restrictions on how commercial banks function under martial
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law. Analysis of banks’ financial data from 31.12.2022 (Table 9) allows us to determine
how banks’ business models initially reacted to the situation. The number of banks de-
creased to 67 in comparison with the previous period (after the declaration of martial
law, the licenses of two Russian banks were revoked).

Table 9. Key indicators of banking clusters on 31.12.2022 (%)

Group of banks IL/A S/A RL/A D/Lb RD/D 1/1CI

Group 1 (44) Universal banks
mean 12.65 36.17 5.76 87.64 41.14 80.24
max 30.83 71.43 37.75 98.89 81.30 97.18
min 2.78 740 0.01 61.02 13.20 57.01

Group 2 (10) Corporate investment banks

mean 13.19 64.78 1.28 90.03 6.16 94.89

max 27.53 92.03 6.74 99.28 19.14 99.52

min 5.96 35.65 0.00 61.37 0.00 86.73
Group 3 (4) Wholesale funding banks

mean 5.23 74.10 0.12 37.10 19.51 75.34

max 8.68 79.05 0.18 53.52 32.73 97.06

min 0.77 60.16 0.05 24.92 1.56 49.41

Group 5 (2) Retail banks

mean 2.01 4.22 78.19 95.77 88.48 90.46
max 2.55 7.38 83.13 97.36 99.83 93.70
min 148 1.06 73.25 94.18 7714 87.22

Group 5 (7) Commission banks

mean 6.22 39.99 1.20 85.53 37.57 33.11
max 20.27 56.88 212 98.86 57.90 53.77
min 1.57 17.25 0.32 61.48 26.86 9.41

Source: author’s elaboration based on data from National Bank of Ukraine (n.d.). In parentheses - the number
of banks in the group.

In Table 10, additional indicators are given to more clearly identify the specifics of the se-
lected models.
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Table 10. Additional indicators of banking clusters on 31.12.2022 (%, mean values)

Group of banks GS/A  L/A  OFA/A NBU/Lb IB/Lb Dnc/D L/D NPL/L ROE ROA

Group 1 (44) 10.63 | 38.60 | 0.83 4.17 0.74 | 65.74 | 54.45|23.27 | -6.89|-047
Universal banks
Group 2 (10) Corpo- 17.05 | 1546 | 0.11 1.49 3.42 | 74.80 | 18.28 | 25.85 9.16 | 0.05

rate investment banks

Group 3 (4) Wholesale | 36.50 | 8.04 | 1.32 30.10 4.80 | 82.03 |90.09|28.70 |-12.13 | -3.50
funding banks

Group 4 (2) 0.9 80.74 | 0.58 0.00 0.07 | 91.04 | 83.85|52.34|-94.38|-8.42
Retail banks
Group 5 (7) 12.30 | 25.19 | 2.59 1.95 0.00 | 71.83|32.89 |26.42 | 23.16| 4.19

Commission banks

Source: author’s elaboration based on data from National Bank of Ukraine (n.d.). In parentheses - the number
of banks in the group.

The group of universal banks slightly decreased: 38 banks remained unchanged
in their model, two banks moved to the commission model, three institutions were
closed by the NBU, and six banks from other clusters migrated to the universal model
(Table 11).

Table 11. Inter-clusters migration on 31.12.2022/31.12.2021

Group of banks 2021
Group 1 IR R E Group 4 Group 5
. Corporate Wholesale . . .
2022 Universal investment AT Retail Commission
(43) banks (9) banks (9) banks (4)  banks (6)
Group 1 Universal banks (44) 38 1 2 2 1
Group 2 Corporate-investment banks 0 7 3 0 0
(10)
Group 3 Wholesale banks (4) 0 1 2 0 1
Group 4 Retail banks (2) 0 0 0 2 0
Group 5 Commission banks (7) 2 0 1 0 4
Insolvent banks 3 0 1 0 0

Source: author’s elaboration based on data from National Bank of Ukraine (n.d.). In parentheses - the number
of banks in the group.

In 2022, this model was characterized by a diversified asset structure, but the share
of government bonds in assets had decreased significantly. The financing of activities
was further dominated by deposits (both corporate and household). However, in con-
trast to the results of Zarutska et al. (2022, p. 16), who reported that the primary business
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model of banks remained the classic model of corporate lending, with retail financing
in the last eight months of 2022, our results indicate that retail financing did not domi-
nate for the universal model at the end of 2022. In terms of income structure, the share
of interest income had increased.

In 2022 (during wartime), fewer banks used mostly NBU funds to support their
activities. At the end of 2022, there were four banks compared with nine in 2021.
The corporate-investment model of banking in Ukraine is characterized by an in-
crease in investments in securities (compared to 2021), but the share of government
bonds in assets decreased significantly. The number of banks that used retail banking
decreased, the share of the retail loan in total assets for these banks significantly in-
creased, and retail deposits remained the main source of financing for their activities.
However, this model is now unprofitable during wartime.

The most profitable model was commission banking, which is the least sensitive to the risk
of changes in interest rates. The share of commission income is about 76% of the total
interest and commission income. Funding of banking activities in this model is carried
out partly based on customer deposits.

Most Ukrainian banks invested mainly in non-government securities. A comparison
of S/A and GS/A ratios shows that a significant share of such instruments in investment
portfolios was typical for all models. Non-government securities during wartime are
low-liquid, and the current situation significantly increases the liquidity risk for Ukrain-
ian banks. At the end of 2022, the NBU raised the minimum reserve requirements
for banks, allowing up to 50% of these reserves to be formed in government securities.
This may have an impact on modifications to the asset structure of most banks.

The ROE and ROA of all banking models decreased in wartime, and three banking
models became unprofitable. Another negative feature of all banking models in 2022 is
the significantly higher share of non-performing loans in the credit portfolio, especially
for the retail banking model (mean value is about 52%) compared to 2021.

Conclusions

The research identified the key models of banking activity in Ukraine and demonstrat-
ed how they changed under the influence of the Revolution of Dignity, the COVID-19
pandemic, and the imposition of martial law.

The specific features of Ukrainian banks in all periods of analysis (in contrast to the bal-
ance sheet structure of systemically important EU banks) are the absence of derivatives
in the assets and liabilities of the balance sheet, as well as the minor role of debt securi-
ties as a source of funding.
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The actions of the National Bank of Ukraine in 2014 (after the Revolution of Dignity)
had a positive impact on the models of Ukrainian banks. First of all, on 31.12.2019, there
were no opaque banking models, the characteristic feature of which was the significant
role of other financial assets in the balance sheet structure. At that time, the following
specific models of banks were identified: universal banks, corporate banks, corporate
investment banks, retail banks, and commission banks. The universal model was used
by 71% of banks; few banks did not have deposits as the main source of funding. In con-
trast to classical investment banks in international practice, in the corporate-investment
banking model in Ukraine, the funding of activities was carried out mainly by corpo-
rate deposits.

During the COVID-19 pandemic, banking business models were modified. In 2021,
there was no corporate banking model, as there had been between 2013 and 2019. Most
banks from this group had modified their activity to the universal model. Addition-
ally, the specific wholesale funding model was identified, i.e., banks whose charac-
teristic feature was a high share of central bank funding in liabilities (the mean value
was 20% of total assets). The negative impact of COVID-19 on the Ukrainian econ-
omy was reflected in all banking models by the following: (1) a significant increase
in the role of government securities in assets, which is caused by a decrease in lending
due to an increase in their riskiness; (2) the use of central bank funds to manage lia-
bilities, which was evidence of a deterioration in financing conditions in the deposit
market.

In 2022, Ukrainian banks faced new challenges related to the introduction of mar-
tial law due to Russia’s armed aggression. Five banking models were again identified:
(1) universal banks, (2) wholesale funding banks, (3) corporate-investment banks, (4) re-
tail banks, and (5) commission banks. The following main changes in the banking sys-
tem of Ukraine at the end of 2022 (during the war) were identified: (1) fewer banks us-
ing mainly funds from the NBU to support their activities; (2) the closure by the NBU
of only four banks during the year (including 2 with majority shareholders from Russia);
(3) an increase in the share of the non-government debt securities portfolio in banks’
assets; (4) declines in ROE and ROA for all banking models during the war, and three
models became unprofitable; (5) the significantly higher share of non-performing loans
in the credit portfolio for all banking models, especially for the retail banking model
(the mean value is about 52%).

Given that Russia’s war against Ukraine continues, it is most likely that the models
of Ukrainian banks will continue to change to ensure financial stability during martial
law. After the end of the war, and in light of Ukraine’s declared trajectory towards EU
integration, banking models will change significantly under the influence of the fol-
lowing two key factors: (1) participation in financing the reconstruction of the country;
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(2) the need to comply with the requirements of European legal acts concerning bank-
ing activities, which will be implemented in Ukraine in the future.

The National Bank of Ukraine, using data on the modification of business models
of commercial banks, should improve its banking supervision system, strengthen-
ing the preventive component based on changes in microprudential indicators, fol-
lowing the Basel III methodology.

The modification of Ukrainian banks’ business models has not had a significant im-
pact on the banking systems of Central and Eastern European countries due to the low
level of financial capital of these countries in the banking sector of Ukraine. However,
the development of this sector after the war could be an attractive investment object
for financial institutions of the region.

The value-added of this research is the analysis of how the models of banks’ activities
in Ukraine have changed at the micro level (reflected in the financial statements), inter
alia, in wartime.

References

Ayadi, R., De Groen, W. (2014), Banking Business Models Monitor 2014 for Europe, CEPS Pa-
perbacks, https://ssrn.com/abstract=2510323 (accessed: 5.01.2023)

Charrad, M., Ghazzali, N., Boiteau, V., Niknafs, A. (2014), NbClust: An R Package for Determin-
ing the Relevant Number of Clusters in a Data Set, “Journal of Statistical Software”, 61 (6),
pp. 1-35, http://doi.org/10.18637/jss.v061.i06

Druhov, O., Druhova, V. (2022), Banking system in Ukraine 2022: Before and in the Wartime,
“Bezpieczny Bank”, 1, pp. 33-48.

Farne, M., Vouldis, A. (2017), Business models of the banks in the euro area, “ECB Working Pa-
per”, 2070, http://doi.org/10.2866/386225

Hanafizadeh, P., Marjaie, S. (2021), Exploring banking business model types: A cognitive view,
“Digital Business”, 1, pp. 1-17, https://doi.org/10.1016/j.digbus.2021.100012

Hryckiewicz, A., Kozlowski, L. (2017), Banking business models and the nature of financial
crisis, “Journal of International Money and Finance”, 71, pp. 1-24, https://doi.org/10.1016
/j.jimonfin.2016.10.008

Korneev, V. (2022), Functioning of the financial system of Ukraine in extreme conditions of mar-
tial law, “VUZF Review”, 7 (2), pp. 6-16.

Kornyliuk, R., Kornyliuk, A. (2018), Ukrainian Banks’ Business Models under Systemic Risk, “ICT
in Education, Research, and Industrial Applications. Proc. 14" Int. Conf. ICTERTI”, pp. 124~
138, https://www.researchgate.net/publication/325973869_Kornyliuk_R_Kornyliuk
_A_2018_Ukrainian_Banks’_business_models_under_systemic_risk_ CEUR_Workshop
_Proceedings_Volume_2105_2018_Pages_124-138 (accessed: 10.01.2023).

147


https://ssrn.com/abstract=2510323
http://doi.org/10.18637/jss.v061.i06
http://doi.org/10.2866/386225
https://doi.org/10.1016/j.digbus.2021.100012
https://doi.org/10.1016/j.jimonfin.2016.10.008
https://doi.org/10.1016/j.jimonfin.2016.10.008
https://www.researchgate.net/publication/325973869_Kornyliuk_R_Kornyliuk_A_2018_Ukrainian_Banks’_business_models_under_systemic_risk_CEUR_Workshop_Proceedings_Volume_2105_2018_Pages_124-138
https://www.researchgate.net/publication/325973869_Kornyliuk_R_Kornyliuk_A_2018_Ukrainian_Banks’_business_models_under_systemic_risk_CEUR_Workshop_Proceedings_Volume_2105_2018_Pages_124-138
https://www.researchgate.net/publication/325973869_Kornyliuk_R_Kornyliuk_A_2018_Ukrainian_Banks’_business_models_under_systemic_risk_CEUR_Workshop_Proceedings_Volume_2105_2018_Pages_124-138

Igor Kravchuk

Kravchuk, I. (2020), Funding Strategies of G-SIBs, “Management Issues”, 18 (4), pp. 14-31, https:/
doi.org/10.7172/1644-9584.90.1

Kravchuk, I., Stoika, V. (2021), Business Models of Banks for the Financial Markets in the EU,
“European Research Studies Journal”, 24 (2B), pp. 371-382, https://doi.org/10.35808/ers;j
/2239

Lobozynska, S., Skomorovych, I., Vladychyn, U. (2022), Activities of the National Bank of Ukraine
under Martial Law, “Bezpieczny Bank”, 1, pp. 49-64, https://doi.org/10.30970/ves.2022.62
.0.6207

Mergaerts, F., Vander Vennet, R. (2016), Business models and bank performance: A long-term
perspective, “Journal of Financial Stability”, 22, pp. 57-75, https://doi.org/10.1016/j.jfs.2015
.12.002

Milligan, G. (1981), A Monte Carlo Study of Thirty Internal Criterion Measures for Cluster, “Anal-
ysis, Psychometrika”, 46 (2), pp. 187-199, https://doi.org/10.1007/BF02293899

National Bank of Ukraine (n.d.), Supervisory Data, https://bank.gov.ua/ua/statistic/supervision
-statist (accessed: 20.02.2023).

Onyshchenko, Y. (2015), Banking business models in Ukrainian banking system, “Baltic Jour-
nal of Economic Studies”, 1 (2), pp. 115-121, https://doi.org/10.30525/2256-0742/2015-1-2
-115-121

Onyshchenko, Y., Zaiats, E. (2019), Theoretical approaches to defining the definition of “business
model of the bank, Proceedings of the Digital and Innovative Economy: Processes, Strate-
gies, Technologies: International Scientific Conferencem Kielce, Poland, pp. 101-104.

Pshik, B., Oleynyuk, R. (2022), Sytuacja finansowa na Ukrainie i srodki zapewniajgce jej stabil-
nosc¢ w czasie wojny, “Bezpieczny Bank”, 1, pp. 65-79.

Rashkovan, V., Pokidin, D. (2016), Ukrainian Banks’ Business Models Clustering: Application
of Kohonen Neural Networks, “Visnyk of the National Bank of Ukraine”, 238, pp. 13-88,
https://doi.org/10.26531/vnbu2016.238.013

Roengpitya, R., Tarashev, N., Tsatsaronis, K., Villegas, A. (2017), Bank business models: popu-
larity and performance, “BIS Working Papers”, 682.

Rohlf, F. (1974), Methods of Comparing Classifications, “Annual Review of Ecology and System-
atics”, 5, pp. 101-113, https://doi.org/10.1146/annurev.es.05.110174.000533

Vichi, M., Kiers, H.A.L. (2001), Factorial k-means analysis for two-way data, “Computation-
al Statistics and Data Analysis”, 37 (1), pp. 49-64, https://doi.org/10.1016/50167-9473(00)
00064-5

Zarutska, O., Ponomarova, O., Pavlov, R., Pavlova, T., Levkovich, T. (2022), Changes in Ukrain-
ian banks’ business models in times of military crisis, “Financial and Credit Activity. Prob-
lems of Theory and Practice”, 6 (47), pp. 8-18, https://doi.org/10.55643/fcaptp.6.47.2022.3923

Zarutska, O., Pavlova, T., Sinyuk, A., Khmarskyi, V., Pawliszczy, D., Kesy, M. (2020), The inno-
vative approaches to estimating business models of modern banks, “Marketing and Manage-
ment of Innovations”, 2, pp. 26-43, https://doi.org/10.21272/mmi.2020.2-02

148


https://doi.org/10.7172/1644-9584.90.1
https://doi.org/10.7172/1644-9584.90.1
https://doi.org/10.35808/ersj/2239
https://doi.org/10.35808/ersj/2239
https://doi.org/10.30970/ves.2022.62.0.6207
https://doi.org/10.30970/ves.2022.62.0.6207
https://doi.org/10.1016/j.jfs.2015.12.002
https://doi.org/10.1016/j.jfs.2015.12.002
https://doi.org/10.1007/BF02293899
https://bank.gov.ua/ua/statistic/supervision‑statist
https://bank.gov.ua/ua/statistic/supervision‑statist
https://doi.org/10.30525/2256-0742/2015-1-2-115-121
https://doi.org/10.30525/2256-0742/2015-1-2-115-121
https://doi.org/10.26531/vnbu2016.238.013
https://doi.org/10.1146/annurev.es.05.110174.000533
https://doi.org/10.1016/S0167-9473(00)00064-5
https://doi.org/10.1016/S0167-9473(00)00064-5
https://doi.org/10.55643/fcaptp.6.47.2022.3923
https://doi.org/10.21272/mmi.2020.2-02

Business Models of Ukrainian Banks: the Impact of the Revolution of Dignity, the COVID-19 Pandemic...

Modele biznesowe ukrainskich bankow: wptyw Rewolucji
Godnosci, pandemii COVID-19 i agresji militarnej Ros;ji

Celem niniejszego artykutu jest identyfikacja kluczowych modeli dziatalnos$ci bankowej na Ukra-
inie i ich zmian pod wptywem Rewolucji Godnosci, pandemii COVID-19 i wprowadzenia stanu
wojennego. Zaproponowana metoda badawcza wykorzystuje analize skupien gtéwnych wskaz-
nikéw dziatalnos$ci bankowej na podstawie hierarchicznej metody aglomeracyjnej Warda i indek-
su Tau jako kryterium oceny optymalnej liczby skupien. Badanie obejmuje wszystkie ukrainskie
banki w latach 2013-2022.

Dziatania Narodowego Banku Ukrainy w 2014 r. (po Rewolucji Godnosci) miaty pozytywny
wptyw na modele ukrainskich bankéw: modele bankowe staty sie bardziej transparentne i od-
porne na wstrzasy finansowe. W latach 2021-2022 zidentyfikowano pie¢ modeli bankowych:
banki uniwersalne, banki finansowania hurtowego, banki korporacyjno-inwestycyjne, banki de-
taliczne oraz banki prowizyjne.

Negatywny wptyw COVID-19 na ukrainska gospodarke znalazt odzwierciedlenie we wszystkich
zidentyfikowanych modelach bankéw w nastepujacy sposéb: 1) znaczaco wzrosta rola papieréw
wartosciowych w aktywach z powodu spadku akcji kredytowej ze wzgledu na wzrost jej ryzy-
ka; 2) wzrosto wykorzystanie funduszy od banku centralnego do zarzadzania zobowigzaniami,
a to potwierdza pogorszenie warunkow finansowania na rynku depozytow.

Zidentyfikowano nastepujace istotne zmiany w systemie bankowym Ukrainy pod koniec 2022 r.
(w czasie wojny): 1) zmniejszenie liczby bankéow wykorzystujacych gtéwnie fundusze od NBU
do wspierania swojej dziatalnosci; 2) wycofanie w ciggu roku tylko czterech bankéw przez Naro-
dowy Bank Ukrainy (w tym dwdch z wiekszosciowymi akcjonariuszami z Rosji); 3) wzrost udziatu
portfela nieskarbowych dtuznych papieréow wartosciowych w aktywach bankow; 4) spadki war-
tosci wskaznikdw ROE i ROA we wszystkich modelach bankowych w czasie wojny, a trzy mode-
le bankowe staty sie nieoptacalne; 5) znacznie wyzszy poziom udziatu kredytéw zagrozonych
w portfelu kredytowym dla wszystkich modeli bankowych, zwtaszcza dla modelu bankowosci
detaliczne;j.

Wartoscig dodang badania jest analiza zmian modeli dziatalnos$ci bankéw w Ukrainie na poziomie
mikro (odzwierciedlonych w sprawozdaniach finansowych), zwtaszcza w czasie wojny.

Stowa kluczowe: bank, zarzadzanie aktywami i pasywami, stan wojenny, bankowos¢
korporacyjno-inwestycyjna, finansowanie depozytowe
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Abstract

The study assesses the development of the cooperative banking sector in selected Central
and Eastern European (CEE) countries against the average statistics of the segment in those
countries. It also compares it to the largest European cooperative banking group in Germa-
ny. The article presents the results of an analysis of the cooperative banking sectors between
2016 and 2021 in Poland, Bulgaria, Romania, Hungary and Germany, all of which are members
of the European Association of Cooperative Banks (EACB). The selection criterion was based
on the availability of detailed data on cooperative banks published by the EACB on a temporal
and spatial basis.

The empirical basis for the issues addressed in the article is a review of the reference literature
and the comparative analysis of the development of the cooperative banking sector using a syn-
thetic development indicator for the period 2016-2021.

According to the theoretical and empirical analysis, Romania demonstrates the lowest level
of development of the cooperative banking segment. In turn, the Polish and Bulgarian coopera-
tive banking sectors represents a higher level of development than the Romanian one. Hungary
has reached the highest level of development in the group of Central and Eastern European
countries. While comparing the CEE countries to the German cooperative banking sector, their
development was almost one and a half times lower and, in the case of Romania, three times

lower.
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Introduction

Over the years, cooperative banks in Europe have not only undergone changes, but many
of them have even started to depart from cooperative principles. They are now display-
ing considerable diversity regarding their activities both in the banking service market
and in the internal organisational structures they have established. There have been dis-
parities in the organisation and the operating principles of cooperative banking struc-
tures taking shape in various European countries, following both the laws and the regu-
lations in force in those countries, as well as the market strategy chosen by their owners
and their management (Siudek 2007, p. 36).

The development of the cooperative banking sector, which is part of the banking system,
is important both in the context of the development of the financial system as a whole
and its relationship to economic growth. Theory and empirical research generally show
that financial development can either stimulate or inhibit economic growth. However, it
is much less common to encounter views that the above categories are not causally related
to each other (Ramey and Ramey 1994, pp. 1-2; Kulawik 2007, p. 17; Dabusinskas, Kulikov,
and Randveer 2013, pp. 4-5; Kata and Chmiel 2019, p. 80). Thus, banking activities contrib-
ute to socio-economic development, which becomes particularly important in the context
of the role of cooperative banks in the banking system as local financial institutions (Giag-
nocavo, Gerez, and Sforzi 2012, p. 285). Their locations, mainly in rural areas, contribute
to local economic development and help reduce financial exclusion by offering products
and services to people of low material status. Van and Linh (2019, p. 10) stated that finan-
cial inclusion plays a significant role in economic development, especially in terms of GDP
growth and reducing inequality and poverty in any country.

Banking sector development has been addressed in both the domestic and foreign liter-
ature. The review of the works published demonstrates that most authors present the re-
sults of analyses that refer to the entire banking sector and, most often, that of Western
European countries. There is a lack of studies that compare the development of the co-
operative banking sector, particularly in Central and Eastern Europe (CEE). The topics
covered in the article, including the author’s selection of diagnostic features of the syn-
thetic indicator of the development of the cooperative banking sector, constitute the add-
ed value of the analysis of the development of financial institutions.
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Characteristics of the cooperative banking systems
in selected CEEan countries

The Hungarian savings cooperative banking system is based on a two-tier arrange-
ment with a separate central institution. For years, those local institutions were
engaged in deposit and credit activities. Between 1990 and 2004, intensive consol-
idation began, as a result of which, the number of savings cooperatives fell from
260 to 156 (i.e., by 40%). Attempts were made to improve the difficult situation
of cooperative banks during the economic transition period, such as the establish-
ment of the National Cooperative Banking Institution Protection Fund (OTIVA).
The next step in the reform of the sector was marked by the adoption of the ‘Act
on the Integration of Credit Cooperatives and Amendments to the Economic Acts’
(‘Act on Cooperative Banks’) in 2013. That reform established 12 regional coop-
eratives in 2018 and their further merger with the national Takarékbank. In addi-
tion to serving as the central bank for the affiliated local savings cooperatives, it
also acted as an apex bank (Gal and Kovacs 2018, pp. 40-41; BS.net 2021). Unfor-
tunately, those measures failed to result in any significant consolidation of the co-
operative banking sector. It was exacerbated by the competitiveness of commercial
banks (Kovacs 2020, p. 205), which was reflected in the dynamically decreasing
number of those banks. In addition, the integration of the Hungarian banking sys-
tem, which began in 2019 and involves the construction of a bank holding compa-
ny that will be the second largest bank in Hungary, has led to the disappearance
of typical cooperative banks. In effect, the number of institutions based on coop-
erative values and principles has been reduced to two (Bareith, Tatay, and Varga
2022, pp. 7-8).

Table 1. Number of cooperative banks and their branches in Hungary, 2016-2021

Years 2016 2017 2018 2019 2020 2021
Number of cooperative banks* 65 19 19 4 4 3
Number of branches 1,491 1,144 1,019 859 724 700

* There are discrepancies regarding the number of banks in different sources.
Source: compilation based on the Annual Reports of the European Association of Cooperative Banks, 2016-
2021.

The cooperative banks in Romania are categorised as non-bank financial institutions
and are referred to as credit cooperatives (Pirvu and Banica 2016, p. 363). Should they
meet the capital requirements on their own, they can operate as commercial banking
institutions. There was a revival of the sector of cooperative credit institutions in Roma-
nia in the 1990s. Those cooperatives were not required to possess a banking licence or
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meet capital requirements. In consequence, credit cooperatives were formed that were
weak in terms of capital and staff (Gostomski 2012, p. 51).

Currently, the Romanian cooperative banking sector is a two-tier structure. It consists
of cooperative banks, which function as regional universal banks, and the central fi-
nancial institution, Banca Centrala Cooperatista CREDITCOQP. That institution en-
compasses all the cooperative banks and wields supervisory and control functions re-
garding the regional cooperative banks. Furthermore, it provides them with technical
support and represents the common interests of the cooperative sector in legislative in-
itiatives.

The characteristic feature of the Romanian cooperative banking sector is its high-
ly centralised nature, which means that cooperative banks meet capital and liquid-
ity requirements as a group rather than as individual entities. Unlike commercial
banks, which operate as individual institutions, cooperative banks affiliated with
CREDITCOOQP operate as a federation. Banca Centrala Cooperatista is the guaran-
tor of all liabilities, ensures the liquidity and the capital adequacy of each affiliated
bank, and, if need be, provides financial support (World Bank Group 2020, p. 43).
Since 1999, the number of cooperative banks in Romania has significantly decreased,
from 565 to the current 34. However, strong consolidation is restricted by law, as
the CREDITCOOP federation must include at least 30 banks (World Bank Group
2020, p. 43).

Table 2. Number of cooperative banks and their branches in Romania, 2016-2021

Years 2016 2017 2018 2019 2020 2021
Number of cooperative banks 41 41 40 38 36 34
Number of branches 744 744 738 740 732 727

Source: compilation based on the Annual Reports of the European Association of Cooperative Banks,
2016-2021.

The history of the cooperative banking sector in Bulgaria dates back to the early 20" cen-
tury, with the first Bulgarian cooperative bank established in 1910. During World
War 2 and throughout the Communist era, the sector remained under complete con-
trol of the state. It was not until the political transition and the economic transforma-
tion that the current cooperative banking sector was founded. It now consists of:

o The Central Cooperative Bank (CCB);
o The Agriculture Credit Cooperatives (ACCs).

The CCB was established in 1991 on the joint initiative of the Central Cooperative Union,
regional cooperative unions, and more than 1,100 cooperative organisations. Its main
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initial mission was to develop the cooperative system in Bulgaria. Over time, however,
the CCB has changed its business model, moving towards becoming a universal com-
mercial bank while maintaining offers aimed at customers related to agriculture or agri-
food processing. Rather than being an association of local cooperative banks, the bank
is a separate institution with numerous subsidiaries that operate commercially (Cotugno
and Stefanelli 2016, p. 260; Central Cooperative Bank 2021).

Agricultural credit cooperatives, whose activities are based on cooperative principles
and relevant legal acts, constitute Another separate part of the cooperative banking sec-
tor in Bulgaria. Those cooperatives are located in rural, sparsely populated areas which
lack other financial service facilities. The number of institutions in the cooperative bank-
ing sector in Bulgaria is presented in Table 3.

Table 3. Number of cooperative banks and their branches in Bulgaria, 2016-2021

Years 2016 2017 2018 2019 2020 2021
Number of cooperative banks

Number of branches 306 310 308 304 297 294

Source: compilation based on the Annual Reports of the European Association of Cooperative Banks,
2016-2021.

Like other EU countries, the Polish cooperative banking sector operates within
a two-tier organisational structure. The core of the sector comprises approximately
500 local cooperative banks connected to two affiliating banks (three cooperative banks
operate independently):

« Bank BPS plc,
o SGB-Bank plc.

Afhliating banks perform numerous activities for and on behalf of cooperative banks,
such as running bank accounts and interbank settlements, calculating and maintain-
ing mandatory reserves, standardising and developing IT and telecommunications sys-
tems, as well as conducting marketing campaigns. Following the implementation of new
EU and national regulations on prudential and liquidity standards, in 2015, coopera-
tive and affiliating banks established two new organisational units in the form of coop-
eratives, i.e., Institutional Protection Systems (IPSs). Their primary task is to guaran-
tee the solvency and liquidity of each and every participant in the System (Informacje
KZBS, n.d.).

The reform of the political, social and economic systems, initiated between
1989 and 1990, yielded changes to the structure of banking cooperatives. There
was an increase in the autonomy of individual banks, enabling them to broaden
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the scope and focus of their activities. The following years saw the restructur-
ing of the cooperative banking sector followed by strong consolidation (Pawlik
etal. 2021, pp. 52-53). There was also a change in their organisational structure, from
a three-tier to a two-tier structure, as well as in the number of cooperative banks,
from 1,663 in 1993 to 511 in 2021.

Table 4. Number of cooperative banks and their branches in Poland, 2016-2021

Years 2016 2017 2018 2019 2020 2021
Number of cooperative banks 558 553 |549 538 530 511
Number of branches 4,602 | 4,505 4.415| 4,262 | 3,954 | 3,805

Source: compilation based on the Annual Reports of the European Association of Cooperative Banks, 2016-
2021.

The cooperative banking sector in Germany is one of the largest of its kind in Europe.
It operates within a single association (BVR) and has two tiers. The first tier comprises
autonomous primary cooperatives (urban people’s banks and rural Raiffeisen banks),
the former postal savings and loan associations (now PSD), Sparda Banken (former rail-
way workers’ associations), and cooperative church banks. Cooperative banks provide
services mainly in rural areas and small towns, while their presence in large urban ar-
eas is insignificant.

The second tier is the central bank, with its subsidiaries offering a variety of specialised
financial services (Golec 2021, pp. 68-69). The central bank of the cooperative banks
in Germany (DZ Bank) is of universal character and offers a wide range of financial
services, e.g., insurance, participation units in investment funds, leasing, and factoring
transactions. In addition, the bank is an IT infrastructure provider and acts as a pro-
cess centre/data warehouse. DZ Bank, through the institutions that comprise the DZ
Group, provides cooperative banks with a full range of banking, insurance, investment
and mortgage services (Lepczynski and Gostomski 2018, p. 32; DZ Bank Group 2021,
p. 11). The potential of the German cooperative banking segment is evidenced by the data
in Table 5.

Table 5. Number of cooperative banks and their branches in Germany, 2016-2021

Years 2016 2017 2018 2019 2020 2021
Number of cooperative banks 972 915 875 841 814 772
Number of branches 11,787 | 11,108 | 10,520 | 9,344 | 8,544 | 8,074

Source: compilation based on the Annual Reports of the European Association of Cooperative Banks, 2016-
2021.
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The number of cooperative banks and their facilities experienced a steady decline be-
tween 2016 and 2021, just like in the other countries.

Multi-factor assessment of the development
of the cooperative banking sector - the research method

The concept of financial development can be understood and presented in a num-
ber of ways. In its narrow sense, it refers to the reduction of transaction costs (the sum
of the costs actually incurred and the time taken to complete financial transactions).
In a broader sense, financial development is the long-term growth and improvement of fi-
nancial markets, institutions and instruments to raise the efficiency of their function-
ing or application, and increase the volume of financial transactions (Kawa 2002, p. 130;
Svirydzenka 2016, p. 4). The broader view of financial development linked to financial
institutions constitutes the basis for further considerations.

Cooperative banks constitute a part of the banking sector, which, in turn, is a part of the fi-
nancial market. Hence, the methodology for the development of the cooperative banking
sector will be based on the concept of financial sector development, i.e., the development
of the financial market and financial institutions (Sahay et al. 2015, p. 75; Gospodarchuk
and Zeleneva 2022, p. 3; Khan 2022, p. 3). The level of development of each aspect is meas-
ured in three areas: access, depth (size), and efficiency (effectiveness)’. Khan (2022, p. 3)
and Sayah et al. (2015, p. 75) proposed the following indicators to determine the level of fi-
nancial development: the depth (size) of financial institutions, access to financial insti-
tutions, the efficiency of financial institutions, the development of financial institutions,
the depth (size) of financial markets, access to financial markets, the efficiency of finan-
cial markets, the development of financial markets, and an overall indicator of financial
development based on all the aspects above. Thus, the set of indicators makes it possible
to measure both the level of development of financial markets and that of the financial
institutions (Jankovic and Gligoric 2017, p. 103; Cave, Chaudhuri, and Kumbhakar 2020,
pp- 1514-1515; Trinugroho et al. 2021, pp. 2-3; Gospodarchuk and Zeleneva 2022, p. 3).
Nichkasova, Shmarlouskaya, and Sadvokassova (2022, p. 914) noted that the development
of the financial institutions sector tends to be measured with banking sector development
indicators due to the availability of statistical data. In addition, there are methods of mul-
ti-factor analysis used in comparative analyses of the level of development of complex phe-
nomena (Kata and Chmiel 2019, p. 88).

1 These three components (sub-indicators) constitute the Financial Development Indicator, a measure
of the development of financial institutions and financial markets, for which values are calculated bas-
ing on a set of selected sub-indicators. That is the measure proposed by the IMF (more in Develop-
ment of the Financial System... 2015, pp. 32-35).

157



Anna Nowacka

This study used a development template method from which the synthetic develop-
ment indicator of the cooperative banking sector SWR _, was calculated for select-
ed CEE countries. Additionally, the average value of that measure was calculated
for the countries included in the study. Developing the algorithm for the SWR_ in-
dicator imitated the measure of the level of development of the financial system pro-
posed by the IMF, referred to as the Financial Development Indicator. That method
belongs to the group of linear ordering techniques whose purpose is to order objects
from the best to the worst, with the ordering criterion being the level of a complex
phenomenon (Kowalewski 2003, p. 287). This method makes it possible not only to es-
tablish the rating of objects but also to assess the scale of differentiation of the phe-
nomenon (Kata and Zareba 2011, p. 174; Kata and Chmiel 2019, p. 88). The develop-
ment of the cooperative banking sector was assessed through the prism of two groups
of characteristics (Table 6).

Table 6. Sub-indicators used in the algorithm for the synthetic indicator
of the development of a given country’s cooperative banking sector

of th:l:;:\lysis VBRI B BE RS ofsc::: I;f‘acrti(::'l.:ole
Size/ x, - assets of cooperative banks in relation to GDP (%) stimulant
availability x, - assets of cooperative banks per 1 employee of the sector stimulant
x, - number of bank employees per 100 thousand inhabitants stimulant
x, - number of banking institutions per 100 thousand inhabitants stimulant
x5 = number of ATMs per 100 thousand inhabitants stimulant
Effectiveness |x, - indicator of credits/deposits nominant
and stability x, - indicator of costs/incomes destimulant
X, — share of customer credits (of non-financial sector) in total assets stimulant
X, - share of customer deposits (of non-financial sector) in total assets stimulant
X,, - financial result per employee in thousands of euros stimulant

Source: own compilation based on: Kata and Zareba 2011, p. 174; Kata and Chmiel 2019, p. 88; Paluch,
Cymanow, and Cymanow-Sosin 2022, pp. 51-54.

There is a set of diagnostic features that characterise particular areas of cooperative
banking activities. The selection of variables was conditioned by the availability of sta-
tistical data and based on a substantive criterion that considers the purpose and the sub-
ject of the study, as well as the time unit for which the study was conducted. Another
important aspect of the analysis was the adoption of diagnostic variables that are re-
liable, accurate, comparable, relevant and complete (Mtodak 2006, p. 55; Paluch, Cy-
manow, and Cymanow-Sosin 2022, pp. 52-53).
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The first group of characteristics includes variables that pertain to the size of the bank-
ing sector and the availability of banking services to the country’s population; the sec-
ond group includes characteristics that represent the banking sector’s economic efficien-
cy and financial stability. The set of diagnostic variables can influence the development
of the cooperative banking sector to different degrees and in different directions. There-
fore, the following characteristics are distinguished: stimulants, nominants, and destim-
ulants. Stimulants are the variables for which higher values in the studied objects are
considered desirable from the perspective of the phenomenon in question, in contrast
to destimulants, for which a decrease is seen as a positive trend. In the case of nominants,
deviations in values in the object studied from the values (or a specified range of values)
regarded as the most favourable are undesirable from the perspective of the phenome-
non under consideration (Nowak 1997, pp. 117-118).

In the development template method, the values of the variables are assumed to be stand-
ardised. Standardising the variables usually involves transforming (stimulating) destim-
ulants and nominants into stimulants (Mlodak 2006, p. 60). Transforming the destimu-
lant value (x; ) into stimulants for each year and for each country involved, subtracting
this value from 100, which had been arbitrarily acknowledged. Nominants were also
converted to stimulants. Again, 100 was assumed to be the desired value from which
(x,) for each year and each country was subtracted and further multiplied by -1.

The next stage involved determining the development template x , i.e., the abstract ob-
ject with the best values for a given characteristic, which served as the reference point
while examining the similarity of objects (countries). The maximum value for each var-
iable x; was assumed as the template for that variable. The diagnostic traits were then
standardised to unify the variables and to move their values to the interval (0; 1), in ac-
cordance with formula (1):

X..
=—F—, (1)
max(x;,)
ot

Z,

where: x;, denotes the value of stimulant i (for i = 1, 2, .., n) in country j (j = 1, 2, ..., 5)

in year £, while z,, denotes the values of the subsequent stimulants standardised.

The final step was to determine for each object (i-country) a synthetic indicator of the de-
velopment of the cooperative banking sector SWR_;, i.e., development measure (2):

k
Z.

SWR., = T“’ . (2)
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It was assumed that all sub-measures that influence the development of the coopera-
tive banking sector have the same weight, i.e. they have the same impact on the level
of the complex phenomenon (Mlodak 2006, p. 60; Kata and Chmiel 2019, p. 90).

Presentation of the findings

One of the criteria for assessing the development of the cooperative banking sector
is the number of banks. It depends on the importance of the sector in the banking
system and the size of the financial market in the country, which, in turn, is deter-
mined by the population and the area. In that context, what is worth noting is the ac-
cessibility of services. Therefore, the important measure will not only be the total
number of cooperative banks, but also the number of branches, ATMs, and employ-
ees per 100,000 inhabitants (Table 7).

Table 7. Number of bank branches, ATMs, and employees per 100,000 inhabitants, 2016-2021

Countries/year 2016 2017 2018 2019 2020 2021
Number of branches per 100,000 inhabitants
Romania 3.8 3.8 3.8 3.8 3.8 3.8
Bulgaria 4.3 4.4 44 4.3 4.3 4.3
Poland 121 11.9 11.6 11.2 104 101
Hungary 15.2 11.7 104 8.8 7.4 7.2
Germany 14.3 13.4 12.7 11.2 10.3 9.7
Number of ATMs per 100,000 inhabitants
Romania no data no data no data no data no data no data
Bulgaria 77 8 8.1 84 8.1 8.2
Poland 10.2 10.2 10.7 no data 9.5 no data
Hungary 10.3 10.2 9.8 9.4 8.9 7.8
Germany 22.7 22.2 21.8 21.3 20.8 19.6
Number of employees in cooperative banks per 100,000 inhabitants
Romania 10.2 9.9 9.6 9.4 9.2 8.9
Bulgaria 29.5 27.7 28 24.9 24.2 23.5
Poland 82.8 81.9 81.6 79.2 75.2 75.4
Hungary 83.9 68.5 75.4 67 51.5 44.0
Germany 220.7 2144 210.2 209.8 207.2 205.1

Source: compilation based on the Annual Reports of the European Association of Cooperative Banks, 2016-2021;
Reports of the World Bank, 2016-2021.
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The European Association of Cooperative Banks data demonstrate that, between
2016 and 2021, Poland was the CEE leader regarding the number of cooperative banks,
branches, ATMs, and employment in the sector. However, what is worth noting is the po-
sition of the Hungarian cooperative sector in 2016, whose performance then was compa-
rable to that of the Polish cooperative banks. Hungary experienced the largest decrease
in the indicators due to the transformation of the cooperative banking sector and the strong
consolidation. In fact, all countries experienced a reduction in branches and the number
of employees as a result of both technological progress towards virtualising customer ser-
vice and expanding services in the electronic distribution channel. In the European Un-
ion, Germany ranks the highest in terms of the number of cooperative banks and their
branches; however, regarding the number of branches per 100,000 inhabitants, the differ-
ences are much less significant, with figures similar to those for Poland. When juxtaposed
with the number of ATMs, it may indicate a much greater use of the electronic channel
in customer contact than in the other countries.

Another indicator of the development level of the cooperative banking sector, and its
size in particular, is the ratio of assets to GDP and per employee (Table 8).

Table 8. The size of the assets of the cooperative bank sector, 2016-2021

Assets of the cooperative bank sector in relation to GDP (in %)

Countries/year 2016 2017 2018 2019 2020
Poland 8.4 8.9 8.4 8.8 91 8.9
Bulgaria 5.2 5.2 51 5.0 5.5 5.3
Romania 0.14 0.14 0.13 0.13 0.14 0.14
Hungary 6.2 5.8 57 5.3 7.2 7.3
Germany 38 38 38.4 39.8 43.3 43.5
Assets of the cooperative banking sector per employee in thousands of euros

Poland 1,137 1,336 1,366 1,571 1,684 1,802
Bulgaria 1,207 1,413 1,462 1,796 2,025 2,334
Romania 122 134 151 169 184 202
Hungary 877 1,107 1,057 1,191 1,998 2,611
Germany 6,689 7,014 7,420 7,940 8,564 9,181

Source: compilation based on the Annual Reports of the European Association of Cooperative Banks, 2016-2021;
Eurostat, n.d.

The volume of assets in Poland and Bulgaria has experienced a marginal increase, while
Hungary experienced the highest dynamics. By contrast, those values considerably di-
verge, even by several times, from the asset size of the German cooperative banking
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group. Among the CEE countries analysed, Poland recorded the highest values for the ra-
tio of assets to GDP, the highest economic potential, and the largest financial market
in this region. Romania, on the other hand, ranked the lowest. However, a higher as-
set/GDP ratio is not necessarily beneficial for the financial stability and development
of the cooperative banking sector. Banking sectors with substantial assets are often
strongly correlated with the presence of large financial institutions, which can, in turn,
generate much higher risk levels regarding financial systems. Bulgaria and Hungary had
the highest dynamics of changes in the ratio of assets to employment.

The efficiency of the banking institutions is usually assessed on the basis of financial ra-
tios. The following measures were chosen for the analysis: Costs/Incomes (C/I) and fi-
nancial results per employee (Table 9).

Table 9. Financial efficiency of the cooperative banking sector, 2016-2021

Cost/income ratio in %

Countries/year 2016 2017 2018 2019 2020 2021
Romania 99.2 96.9 96.8 96.7 95.6 94.0
Bulgaria 60.1 59.5 72.3 71.5 66.1 79.8
Poland 70.0 65.8 69.8 66.6 74.8 72.5
Hungary 85.3 84.1 85.4 94.0 96.8 92.5
Germany 67.0 65.3 69.5 62.2 65.4 64.6

Financial result per employee in thousands of euros
Romania 1.5 4.0 4.0 5.0 8.0 59
Bulgaria 66 92 86 103 59 80.4
Poland 47 55 37 54 39 59
Hungary -60.7 -59 63 34 10 39.8
Germany 324 343 310 404 292 439

Source: compilation based on the Annual Reports of the European Association of Cooperative Banks, 2016-2021.

Romania was characterised by the highest C/I ratio — above 94%, which was sim-
ilar to the value achieved by Hungary between 2019 and 2021. In Poland and Bul-
garia, the Cost/Income ratio ranged from 60% to 80%, while in Germany, it did
not exceed 70%. The increase in that parameter is not favourable as it may indi-
cate unprofitable operations. It may also be related to consolidation in the sector,
which took place with varying intensity in the individual countries of the CEE re-
gion. A decrease, on the other hand, indicates an increase in the profitability of op-
erations and a decrease in operating costs. Analysis of the financial results of indi-
vidual countries shows that Germany was by far more efficient (even several times)
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regarding labour productivity and the scale of output. By contrast, the highest dy-
namics of change in that measure were observed in Hungary and Romania. Po-
land and Bulgaria experienced a decline in that parameter in 2020 (like Germany).
It should also be acknowledged that the financial situation of not only cooperative
banks but of the banking sector as a whole was affected by the COVID-19 pandem-
ic, which is particularly evident in those countries whose potential of cooperative
banking groups is larger (i.e., Germany, Poland, and Bulgaria).

Another important factor for the stability of the banking sector, which also demon-
strates the efficiency of the banks in their financial intermediation function, is the ratio
of credits to deposits and their share in total assets (Table 10).

Table 10. Credit/deposit ratio and share of credits vs. total assets in cooperative banks, 2016-2021

Credit/deposit ratio in %

Countries/year 2016 2017 2018 2019 2020

Romania 971 97.3 100 94.8 88.6 86.7
Bulgaria 48.4 45.5 45 52 43.2 43.5
Poland 719 66.5 66.8 63.3 55.7 454
Hungary 69.6 58.6 73.1 92.2 87.3 89.0
Germany 94.7 951 94.4 95.9 949 95.8

Share of customer credits (non-financial sector) in total assets in %
Romania 69.4 70.1 73.4 71.7 66.9 66.5
Bulgaria 43.4 40.9 40.2 46.3 38.5 391
Poland 49.7 41.6 46.6 43.7 38.3 40.0
Hungary 48.3 45.7 51.3 53.5 794 81.2
Germany 60.3 61.3 61.5 61.0 60.3 60.3

Share of customer deposits (non-financial sector) in total assets in %
Romania 71.4 72.0 73.4 75.6 75.5 76.7
Bulgaria 89.7 89.8 89.3 88.9 88.9 89.9
Poland 69.1 62.6 69.7 69.0 70.6 88.1
Hungary 69.4 78.1 70.1 58.0 90.9 91.2
Germany 63.7 64.4 65.1 63.6 63.6 62.9

Source: compilation based on the Annual Reports of the European Association of Cooperative Banks, 2016-2021.

Germany had the highest credit/deposit ratio, of approximately 96%. The other coun-
tries showed significant fluctuations. For example, Poland experienced a decrease from
71.9% to 45.4%, while Hungary saw an increase from 69.6% to 89%. Such a distribution
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of results demonstrates that cooperative banks finance credit with their own financial
resources rather than reporting the need for external financing, as it may pose a high-
er risk. When credits exceed deposits, financing with the funds from the banking sys-
tem generates extra risk. The share of deposits in assets is higher than that for credits
in all the countries. The most similar and stable magnitudes of those ratios can be ob-
served in Germany. By contrast, in Bulgaria and Poland, there is a clear predominance
on the deposit side, which may indicate the over-liquidity of the cooperative banking
sector. Hungary has experienced a significant increase in the share of deposits and cred-
its in total assets.

All the variables relating to the size, accessibility, efficiency and stability of the cooper-
ative banking sector were standardised according to the methodology adopted. A syn-
thetic development indicator was then calculated for each country (Chart 1).
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Chart 1. Synthetic development indicator of the cooperative banking sector (SWRGB) of CEE
countries compared to Germany, 2016-2021

Source: own study.
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Analysis of the synthetic indicator of the development of the cooperative banking
sector SWRGB between 2016 and 2021 shows that the highest results were in Ger-
many, ranging from 0.72 to 0.77. Among CEE countries, the indicator was lowest
in Romania. In turn, the Polish and Bulgarian results reached similar levels, within
the range of 0.43 to 0.48. Comparing the two countries shows that Bulgaria experi-
enced the highest value in 2017, while in Poland, it occurred in 2019. On the other
hand, Hungary saw the opposite trend, with the highest values recorded between
2016 and 2017, with the lowest in 2019. Taking the results obtained in Germany as
the reference (template), the SWR_; in Romania was about three times lower. Bul-
garia and Poland, on the other hand, achieved fairly stable indicator values, as did
Germany, while the distance between those countries was the smallest. Hungary,
on the other hand, was characterised by a highly dynamic SWRGB, ranging from
0.50 to 0.38.

Summary of the research findings

The multi-factor analysis of the development of the cooperative banking sector shows
that the differences between the EEC countries are not significant. The lowest level
of development was recorded in Romania. The results obtained by Poland and Bul-
garia indicate a higher level of development of this sector than in Romania. Hungary,
on the other hand, was characterised by the highest dynamics of change and a deterio-
ration in the synthetic indicator in recent years. Those results also reflect the peculiar-
ities of changes and positions of the cooperative banking sector in the individual EEC
countries. The distance of these countries compared to Germany is not significant, ap-
proximately one and a half times as high. Only Romania was much higher — nearly three
times as high.

Conclusion

The presented characteristics of the cooperative banks, as well as the results of the re-
search, not only diagnose the current state of affairs but, above all, exemplify the pro-
cess and the pace of development of the sector in terms of geography and time.
In turn, comparing the diagnostic features that depict the individual areas of ac-
tivity of those cooperative banks with one of the largest cooperative groups in Eu-
rope illustrates their position in the European banking market. Hence, it can be
concluded that CEE cooperative banks have undergone a dramatic change associ-
ated with the systemic transformation, which helped narrow the gap in their devel-
opment compared to the cooperative sector in Germany.

165



Anna Nowacka

The changes referred to the internal structure of the sector, its business models, and reg-
ulations, resulting in numerous instances of consolidation. Some common features
of the cooperative banks in the CEE region of the 1990s include their fragmented internal
structures, problems with capital requirements, and low profitability. The restructuring
that occurred in all CEE countries significantly reduced the number of banks, branches
and, consequently, the number of employees, which is demonstrated by the sub-stud-
ies in the areas of availability and size. It was further underpinned by the desire to re-
duce the cost of the banking activities stemming from the decline in interest mar-
gins due to the long-lasting low interest rates. All those changes led to an improvement
in the economic situation of the sector. However, the detailed analysis of the parame-
ters in the areas of efficiency and financial stability showed that the cooperative bank-
ing sectors in the individual CEE countries have improved their financial performance
at a variety of rates and to a variety of extents. It must be borne in mind, however, that
the cooperative banks had a substantial deposit base, allowing them to secure refinanc-
ing regardless of the international situation in the money and capital markets.
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Rozwadj sektora bankow spétdzielczych w wybranych
krajach Europy Srodkowej i Wschodniej

Celem opracowania jest ocena rozwoju sektora bankéw spétdzielczych w wybranych krajach
Europy Srodkowej i Wschodniej na tle przecietnych statystyk segmentu w tych krajach i w od-
niesieniu do najwiekszej europejskiej spotdzielczej grupy bankowej w Niemczech. W niniejszym
artykule zaprezentowano wyniki analizy sektora bankéw spétdzielczych w nastepujacych kra-
jach: Polsce, Butgarii, Rumunii i na Wegrzech oraz w Niemczech, ktére sg cztonkami Europejskie-
go Stowarzyszenia Bankéw Spétdzielczych (EACB). Kryterium doboru wynikato z dostepnosci
szczegdtowych danych dotyczacych bankéw spétdzielczych, publikowanych przez EACB w uje-
ciu czasowym i przestrzennym. Okres analiz obejmowat lata 2016-2021.

Podstawg empiryczng problematyki poruszonej w artykule jest przeglad literatury przedmiotu
oraz analiza poréwnawcza rozwoju sektora bankéw spétdzielczych z wykorzystaniem syntetycz-
nego wskaznika rozwoju we wskazanych krajach w latach 2016-2021.

Analizy teoretyczna i empiryczna wskazuja, ze Rumunie cechuje najnizszy poziom rozwoju seg-
mentu bankowosci spétdzielczej. Natomiast polski i butgarski spétdzielczy sektor bankowy roz-
wijaty sie na podobnym poziomie. Najwieksza dynamika zmian w tej grupie krajéw Europy Srod-
kowej i Wschodniej wyrdzniaty sie Wegry. Porownujac te kraje do niemieckiego sektora bankéw
spotdzielczych, nalezy zauwazyé, ze ich poziom rozwoju byt prawie péttora raza nizszy, a w przy-
padku Rumunii nawet trzykrotnie nizszy w latach 2016-2021.

Stowa kluczowe: banki spétdzielcze, rozwdj, kraje Europy Srodkowej i Wschodniej, syntetyczny
wskaznik rozwoju
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Introduction

Decreasing income inequalities together with sustainable development that en-
sures social inclusion are among the main aims of macroeconomic policy, not only
in the European Union (European Commission 2020) but also worldwide (Sachs
2012). Income inequalities are considered a critical economic and social problem be-
cause increasing income inequalities may make it difficult to achieve policy goals,
such as social cohesion and sustainable development (Easterly 2007; OECD 2015).
The United Nations’ Sustainable Development Goals (SDGs) focus on implementing
fiscal, wage, and social protection policies to achieve greater equality (SDG 10, Re-
duce inequality within and among countries, Target 10.4) and a full, productive em-
ployment and decent work for all (SDG 8, Target 8.5). In turn, sustainable develop-
ment constitutes the vision of a sustainable world.

From a labour market perspective, a sustainable labour market policy (LMP) must
contribute to sustainable development by considering trade-offs between the eco-
logical, economic, and social dimensions. It must also consider intra and inter-
generational justice. In the context of intragenerational justice, an LMP should be
targeted to ensure employment opportunities for everyone who wants to be hired,
and support those who cannot work or cannot find work (Berg 2015; Lubk 2016).
Intragenerational justice is also implemented into active and passive labour market
policies. Interventions and supports are undertaken to equalise chances in the la-
bour market. Income inequalities are affected by earnings from work, but they also
result from individuals’ competitiveness in the labour market (Castellano, Musella,
and Punzo 2017). Unemployed people and members of their households are deprived
of earnings and do not have a chance to develop human capital. Together with other
social protection policies, sustainable labour market policies play an important role
in achieving social cohesion, constituting an important mechanism for reducing in-
come inequality and economic insecurity, and supporting both vertical and horizon-
tal redistribution (Betcherman 2012; International Labour Organization 2021).

The article presents the results of an analysis of the interactions between active and pas-
sive LMPs and income inequalities in clusters of European Union (EU) countries
in 2019. To better understand those links, different measures of income inequality are
used, namely the Gini index and $80/S20, which are based on various concepts of in-
come, i.e. market, disposable income, and labour income. It is of particular importance
because this may prioritise different LMP suggestions to achieve sustainable develop-
ment. The study analyses the 27 EU countries in 2019. The specified research questions
(RQ) are as follows:

« RQI: What are the characteristics of the groups when labour market policies are con-
sidered (active and passive)?
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« RQ2: Which income inequality measure (evaluation variables) significantly differen-
tiates the groups?

« RQ3: How are labour income policies (active and passive) related to the different in-
come inequalities measures in the groups?

Overall, the contributions of the study are twofold. First, the results offer a multidi-
mensional perspective of income inequality measures and their relationships with la-
bour market policies from both active and passive perspectives. This method of analysis
goes far beyond income inequality analyses by integrating more dimensions of income.
In addition to disposable and market income inequality measures, labour income in-
equality is also considered. Second, we conduct a hierarchical cluster analysis and test
the significance of evaluative variables in the identified clusters. So far, to the best of our
knowledge, no analysis on this topic has been conducted for the groups of EU countries
identified by the hierarchical cluster method; our article fills this research gap. Anal-
yses of LMPs and income inequalities are separately widely considered; therefore, this
study of their interactions in the groups of EU countries in the context of sustainable
development using the hierarchical cluster method provides a novel approach.

The remainder of the article is structured as follows. Section 2 discusses the literature
review concerning the relationships between labour market policies and income in-
equalities. The methodology and data are described in sections 3 and 4, respectively.
The results of the empirical analysis are presented in section 5. The last section offers
concluding remarks.

Relationships between income inequalities and labour
market policies - a literature review

LMP is seen as part of a broader social protection system (International Labour Organ-
ization 2012). It should focus on equality of opportunity and, at the same time, equality
of outcomes (Berg 2015). In the context of sustainability, a deeper consideration of so-
cial equity aspects in labour market policies is needed. A sustainable LMP that focuses
on intragenerational justice must ensure that employment is possible for anyone eager
to work and sustain the guarantee of income (Lubk 2016; Taubner, Tideman, and Ny-
man 2021).

The standard classification of labour market policies distinguishes “active” and “passive”
intervention. Active intervention is undertaken to increase the probability that the un-
employed get jobs, earnings and productivity. Beyond economic objectives, there are also
social ones, which highlight improving inclusion and participation associated with pro-
ductive employment (Romero and Kuddo 2019). The OECD defines active labour market
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programmes as interventions which aim to improve individuals’ chances of finding gain-
ful employment or increase their earnings capacity. Achieving these goals requires ac-
tively supporting the integration and reintegration of individuals into the workforce as
quickly as possible while ensuring the best possible job match. In contrast, passive support
provides income replacement during unemployment or job search periods. Thus, passive
support is considered an income maintenance programme or compensatory LMP (OECD
2018). The main aim of unemployment benefits, also called out-of-work income support
and early retirement, is to guarantee against poverty (European Commission 2017b). Pas-
sive support is a social instrument rather than a way of reducing unemployment by in-
creasing the chances of finding a job (Lubk 2016).

Individuals’ labour market situation is the main driver of disposable income inequal-
ity. Two main dimensions matter in this respect: the quantity and the quality of jobs.
The share of people out of work, either because they are unemployed or inactive, shifts
many people to the bottom of the income ladder. On the other hand, the quality of em-
ployment matters, as those in the most precarious forms of work, such as temporary
workers, part-time workers or the self-employed, also drive inequality up. This im-
plies that with the right LMP mix, it is possible to do well across all dimensions of la-
bour market performance and decrease income inequalities. However, more inclusive
LMPs are needed to break the circle of increasing employment and higher income gaps
(OECD 2017). Effective active LMPs, implemented within a mutual obligations frame-
work of rights and duties, are instrumental in integrating job seekers into good-quality
employment and limiting the long-term impact of unemployment on income trajecto-
ries (OECD 2017).

LMPs, as institutional determinants of the labour market, directly influence not
only labour market determinants (e.g. unemployment rate and labour force partic-
ipation rate) but also income inequalities (Offe 2010; Szczepaniak and Szulc-Oblo-
za 2019). However, the direction of this relationship is not clear in the literature.
On the one hand, active LMPs result in a more elastic labour market and higher
market income inequalities because of more competitive rules rewarding those who
are better educated and qualified (Koeniger, Leonardi, and Nunziata 2004). Edu-
cation and active LMPs, however, reduce disposable income inequality (Sakamoto
2021). On the other hand, passive LMPs may decrease income inequalities directly
through social transfers for the unemployed (Burniaux, Padrini, and Brandt 2006;
Checchi and Garcia-Penialosa 2008).

Low levels of social protection may lead to wider wage dispersion and less unemploy-
ment simultaneously. The level of qualifications in the labour market, as well as the in-
stitutional framework (the rigidities of LMP regulations), play an important role in de-
termining income inequalities (Adsera and Boix 2000). The positive role of LMPs
in reducing income inequalities is that they improve equity and social justice among
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labour force participants (Amadeo and Pero 2000). An effective LMP focuses on inte-
grating jobseekers into good-quality employment while limiting the impact of unem-
ployment on income (Thevenot 2018). However, if those policies reduce participation
in the labour market, the resulting increase in taxes needed to finance the unemploy-
ment benefits may increase income inequalities (Berg 2015). From the perspective of sus-
tainable development, an important role of the LMPs is to ensure decent jobs and eco-
nomic safety. LMPs may, directly and indirectly, affect income inequalities (Checchi
and Garcia-Pefialosa 2010) and protect against the widening dispersion of labour in-
come (OECD 2012).

Methodology

Clustering is the statistical grouping of objects into a limited number of groups known
as clusters. It is used to find homogenous subsets, which can be processed and ana-
lysed in different ways. The groups are not defined in advance but are discovered dur-
ing the operation. The groups are combinations of objects with similar characteristics,
which are separated from objects with different characteristics (Bijnen 1973; Kaufmann
and Rousseeuw 2005; Tuftery 2011). The distance used is the Squared Euclidean distance
(Hennig et al. 2015; IBM documentation 2022).

The research employs agglomerative partitioning methods based on the concept of dis-
tance and clustering through similarity aggregation. These methods allow the algo-
rithm to automatically determine the optimal number of clusters (Tuffery 2011; Han,
Kamber, and Pei 2012). The agglomerative hierarchical clustering method (the bot-
tom-up approach) starts with each country forming a separate group and iteratively
merges clusters into larger clusters (Han, Kamber, and Pei 2012). The general procedure
of agglomerative hierarchical clustering used is as follows:

o Step 1. The initial clusters are the observations.
o Step 2. The distances between clusters are calculated.

o Step 3. The two clusters that are closest together are merged and replaced with a sin-
gle cluster.

o Step 4. The procedure is started again at step 2 until there is only one cluster, which
contains all the observations (Tuffery 2011).

A tree structure (dendrogram) is used to represent the sequence of hierarchical clus-
tering. This tree can be cut at a greater or lesser height to obtain a smaller or larg-
er number of clusters. The main criterion is the loss of the between-cluster sum
of squares (semi-partial R?). Since this loss must be as small as possible, the tree dia-
gram is cut at a level where the height of the branches is large (Tuffery 2011). The Ward
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method matches the purpose of the clustering very closely. The concept of distance
corresponding to the objective of the smallest decrease in the between-cluster sum
of squares is the Ward distance between two clusters. It is defined as the reduction
in the between-cluster sum of squares that occurs when these clusters are merged.
The Ward method is the most popular method for agglomerative hierarchical clus-
tering because it is effective when applied to real problems (Tuffery 2011).

Results

LMP and income inequalities-data

LMP interventions may be characterised by active and passive LMP spending. Ac-
tive interventions (LMP 2_7), called LMP measures, cover training, employment in-
centives, supported employment and rehabilitation, direct job creation and start-up
incentives (European Commission 2017a). Each category is sequentially numbered.
In turn, a passive policy (LMP 8_9), known as LMP supports, includes unemploy-
ment benefits and early retirement (Eurostat, 2021). In the article, both measures
of expenditures are characterised by the purchasing power standard (PPS) per per-
son wanting to work. Among the 27 analysed countries, Denmark stands out with
intensive active interventions. Conversely, in terms of passive policy, the Nether-
lands and France provide the most extensive supports (Table 1). The minimum ac-
tive and passive LMPs are noticed in Romania, while small active intervention is also
seen in Cyprus and passive intervention in Malta.

Table 1. Labour market policy expenditure in PPS per person
wanting to work in the European Union, 2019

Country LMP_2_7_PPS LMP_8_9_PPS
Austria 2996.72 733745
Belgium 3790.71 7138.98
Bulgaria 701.95 1614.84
Croatia 1354.91 847.69
Cyprus 168.10 2361.86
Czechia 2333.47 2094.66
Denmark 7824.68 542544
Estonia 1756.37 2098.27
Finland 4014.78 5969.01
France 2632.63 10295.14
Germany 2383.74 6675.69
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Country LMP_2_7 PPS LMP_8_9_PPS
Greece 769.62 1290.75
Hungary 2852.00 117743
Ireland 2134.90 4553.11
Italy 583.42 3676.29
Latvia 319.25 1383.70
Lithuania 918.67 2384.52
Luxembourg 6108.68 5846.60
Malta 618.85 246.94
Netherlands 3315.79 10545.93
Poland 1235.53 614.98
Portugal 1086.35 3530.42
Romania 164.49 227.61
Slovakia 955.65 1662.42
Slovenia 921.85 2583.43
Spain 1618.32 4373.51
Sweden 4446.38 2452.20
Min 164.49 227.61
Max 7824.68 10545.93
Mean 2148.44 3644.77
Median 1618.32 2452.20

Source: Eurostat 2022a (online data codes: LMP_IND_EXP).

Income inequalities are a multidimensional issue and should be considered from dif-
ferent angles, particularly when their interactions with LMPs are considered. Among
the factors that affect income inequalities are tax and transfer policies, which the LMPs
are part of (e.g. taxes on labour income, unemployment benefits among the influence
of the institutions on the labour market, skill differentials, and education and health
policies) (Atkinson 1996). What is more, LMPs affect income inequalities depending
on what income approach is considered, e.g. individual labour income or market income
(active LMP), or disposable income (passive LMP).

Therefore, different income inequality measures were used in the analysis depending
on income concepts (Table 2), including or excluding tax and transfer policies. House-
hold disposable income is calculated by adding together the individual income received
by all household members from labour and capital plus income received at the house-
hold level after paying taxes and receiving social transfers. To consider the impact of dif-
ferences in household size and composition, the total disposable household income is
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“equivalised”. The equivalised income attributed to each household member is calcu-
lated by dividing the total household disposable income by the equivalisation factor.
Equivalisation factors can be determined in various ways. Eurostat applies an equival-
isation factor calculated according to the OECD-modified scale, giving a weight of 1.0
to the first person aged 14 or more, 0.5 to other people aged 14 or more, and 0.3 to peo-
ple aged 0-13. Two Gini coefficients and three income quintile share ratios for market
income, labour income and disposable income are compared (Table 2).

Table 2. Measures of income inequalities depending on income concepts

Variable Symbol Source

Gini coefficient of equivalised disposable income before |Gini_bst Eurostat, EU-SILC survey
social transfers (pensions included in social transfers)

Gini coefficient of equivalised disposable income Gini_di Eurostat, EU-SILC survey
Income quintile share ratio S80/S20 for disposable $80/520_di  |Eurostat, EU-SILC survey
income

Income quintile share ratio S80/520 for gross market S$80/520_mi |Eurostat, EU-SILC survey
income

Income quintile share ratio s80/s20 for labour income* | S80/520_li llostat, Labour income distribution

* 2017 - latest available; own calculations based on llostat 2022.
Source: Eurostat 2022b; ILO 2022.

Table 3 shows the huge diversity of income inequalities in EU countries. Some Central
and Eastern European (CEE) countries, such as Slovakia, Slovenia, and Czechia, have
the lowest income inequalities, whichever income concepts are used. By contrast, another
CEE country, Bulgaria, is characterised by the highest income inequalities in both dis-
posable income measures (Gini and S80/520), although it does not have high labour-in-
come inequalities. In this case, it is ranked 7 in the EU, below the EU average. Germa-
ny has average disposable income inequalities (Gini coefficient, S80/520), the highest
in the EU before social transfer income inequalities and labour income inequalities, how-
ever. Market income inequalities measured by S80/520 are highest in Ireland, although
the disposable income inequalities measured by S80/S20 rank it 7' in the EU.

Table 3. Gini and S80/520 in European Union countries in 2019

Country Gini_di Gini_bst $80_S20_di $80_S20_li S$80_S20_mi
Slovakia 22.80 39.10 3.34 3.94 4.72
Slovenia 23.90 42.70 3.39 4.42 6.25
Czechia 24.00 42.10 3.34 4.43 5.03
Belgium 25.10 46.20 3.61 4.37 10.59
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Country Gini_di Gini_bst $80_520_di $80_520_li $80_520_mi
Finland 26.20 48.70 3.69 4.59 9.65
Netherlands 26.80 46.40 3.94 7.69 8.75
Austria 27.50 47.60 417 9.68 8.72
Denmark 27.50 48.60 4.09 5.56 11.14
Hungary 28.00 47.90 4.23 498 7.99
Ireland 28.30 47.10 4.03 6.41 16.61
Poland 28.50 46.50 4.37 5.68 6.40
France 29.20 51.00 4.27 5.78 8.11
Germany 29.70 55.40 4.89 11.17 8.28
Estonia 30.50 44.50 5.08 9.14 7.59
Greece 31.00 55.10 5.11 6.16 6.93
Portugal 31.90 55.00 5.16 6.56 8.58
Luxembourg 32.30 52.30 5.34 6.42 8.43
Italy 32.80 47.90 6.01 7.18 9.49
Spain 33.00 48.40 5.94 8.21 10.28
Romania 34.80 52.10 7.08 4.17 12.73
Latvia 35.20 47.70 6.54 791 9.50
Lithuania 35.40 50.30 6.44 9.03 10.40
Bulgaria 40.80 54.50 8.10 5.47 11.48
Min 22.80 39.10 3.34 3.94 4.72
Max 40.80 55.40 8.10 11.17 16.61
Mean 29.79 48.57 4.88 6.48 9.03
Median 29.20 47.90 4.37 6.16 8.58

Note: Minimum and maximum values in each column are in bold. Countries are ranked by increasing the Gini
coefficient of equivalised disposable income in 2019.
Source: Eurostat 2022b; ILO 2022.

Total market income (including capital income) is more concentrated than when
only labour income is taken into consideration. However, income dispersion main-
ly reflects labour market income, shaped by the differences in regulations and pol-
icies on the labour market (OECD 2012). What is more, the disposable income in-
equalities are lowest because of the redistributing effect of tax and transfer policies
(Szczepaniak 2020). Both the Gini coefficient (EU mean = 30.0) and S80/S20 ratio
for disposable income (EU mean = 4.9) are lower than Gini before social transfers
(EU mean = 48.6) and S80/S20 for market income (EU mean = 9.0), and labour in-
come only (EU mean =6.5).
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Cluster analysis

Active intervention and passive supports were treated as independent characteristics
of LMP. The dendrogram was built using hierarchical cluster analysis in SPSS Software.
Grouping was performed using the squared Euclidean distance and Ward’s minimum
variance method (Ward 1963; Everitt et al. 2011; Murtagh and Legendre 2011). The coun-
tries were grouped into clusters based on two predictors: active and passive LMP. The two
groups were distinguished based on the distance between clusters observed on the den-
drogram - the tree diagram was cut at a level where the height of the branches was large.
The results are presented in the dendrogram (Figure 1).

Figure 1. The dendrogram of the European Union countries using the Ward linkage method

Source: own calculations in SPSS software.
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Two clusters in the dendrogram were distinguished; the first one includes eight countries,
and the second has 19 countries. Two clusters may also be recognised based on the scat-
ter plot, including active and passive LMP (Figure 2). The first group (eight countries) is
marked in blue, and the second group (19 countries) is in red.

Figure 2. Expenditures for active interventions and passive support in the European Union
countries

Source: Eurostat 2022a (online data codes: LMP_IND_EXP).

The first group (the smaller, blue one) stands out due to its extensive expenditure on ac-
tive and passive LMP. In turn, the second cluster of 19 countries is characterised by mi-
nor policy intervention (Table 4).

181



Agnieszka Szulc-Obtoza, Matgorzata Szczepaniak

Table 4. Descriptive statistics of expenditure for active and passive labour
market policies in two clusters of European Union countries

LMP_2_7_PPS LMP_8_9_PPS
Characteristics

Cluster 1 Cluster 2 Cluster 1 Cluster 2
Mean 4133.47 1312.64 7404.28 2061.82
Median 3553.25 955.65 6907.34 2094.66
Min 2383.74 164.49 5425.44 227.61
Max 7824.68 4446.38 10545.93 4553.11
Range 5440.94 4281.89 5120.49 4325.50
Skewness 1.34 1.64 1.00 0.50
Kurtosis 0.98 3.28 -0.53 -0.40

Source: own calculations based on Eurostat 2022a (online data codes: LMP_IND_EXP).

For active interventions, the mean of the first group was 4133.47 compared
to the mean of the second group, which was 1312.64. The median in the first group
was 3553.25, and only 955.65 in the second. In both cases, more than 50% of coun-
tries in each group had expenditures for active interventions less than the average
for the particular group. In light of the expenditures for passive supports, there is
a substantial difference in the means between the first group (7404.28) and the sec-
ond one (2061.82). Including the median, in the first group amounted to 6907.34
and in the second group - 2094.66. Interestingly, including passive LMP in the sec-
ond group, 50% of countries in that group noted larger-than-average interventions
for the group (2061.82). In the case of active policies in both clusters, leptokurtic dis-
tributions were noted. In terms of passive supports, platykurtic distributions were
observed in both groups (Table 4).

In the first group, Denmark and Luxembourg stand out as having extensive expendi-
tures for active interventions (LMP_2_7). However, in the second group, Sweden stands
out as having a large active LMP (Figure 2).
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Figure 3. Gini coefficients as evaluation variables in clusters relative to the EU mean

Note: reference lines were added to the y-axis as means for all the EU countries in 2019.
Source: own calculations based on Eurostat 2022b.

Comparing the Gini coeflicients in the identified clusters revealed that the Gini coefficient
of income before social transfers is higher on average in the first cluster than in the second.
However, the Gini coeflicient of disposable income is much lower in the first group than
in the second. In the group of the countries in the first cluster, which were characterised by
both high active and passive LMPs, the extent to which relatively higher market income ine-
qualities decreased was higher. As a result, in the first cluster, relatively high active and pas-
sive LMPs are associated with relatively lower disposable income inequalities (Figure 3).
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Figure 4. S80/520 ratios as evaluation variables in clusters relative to the EU mean

Note: reference lines were added to the y-axis as means for all the EU countries in 2019.
Source: own calculations based on Eurostat 2022b; ILO 2022.

Comparing the S80/S20 ratios for different income concepts (disposable income, la-
bour income, market income) reveals phenomena similar to the Gini analysis (Figure 4).
In the first cluster, the S80/S20 ratio of market income is, on average, relatively higher
than in the second cluster. At the same time, the disposable income S80/S20 is much
lower in the first cluster than in the second. It demonstrated that for the group of coun-
tries characterised by both high active and passive LMPs, the difference between market
and disposable inequalities is higher, even though market income inequalities are ini-
tially higher in the first group. What is more, when the labour income S80/520 is con-
sidered, it is, on average, higher in the first group than in the second, and the difference
between disposable income is also higher in this group. It demonstrates that in the group
of countries with high active and passive LMPs (1* cluster), the labour market inequali-
ties decreased to the greatest extent. The difference between market income inequalities
and disposable income inequalities, as well as the difference between labour income in-
equalities and disposable income inequalities, is higher in the first cluster.

To analyse the significant difference between clusters via characteristics of inequalities,
the Independent-Samples T-Test was applied. The results of testing the two independ-
ent sample means revealed that only S80/520_di significantly differentiated the clusters
(p-value = 0.039). Other characteristics, i.e. GINI_bst, GINI di, S80/520_1i and S80/
S20_mi using the Independent-Samples T Test, were identified as not significant with
the 95% confidence interval.
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However, this disposable income inequality measure reflects the effectiveness of social poli-
cies. As it significantly differentiates the clusters identified based on active and passive LMPs,
it reflects the effectiveness of those policies in the groups. In the group of high active and pas-
sive LMPs, disposable income inequalities (S80/520_di) were low. By contrast, in group 2
(characterised by low active and passive LMPs), the disposable income inequalities (580/
§20_di) were high. The results demonstrate that LMPs, both active and passive, interact
with income inequalities, decreasing disposable income inequalities (equalising the dispos-
able income after transfers and taxes) and therefore contributing to social cohesion.

Discussion and conclusion

The ongoing discussion about the interaction between income inequalities and LMPs
is ambiguous, and the results are mixed in the literature. A factor that possibly re-
sults in this inconclusiveness is the choice of income concept to measure income ine-
qualities. Most often, disposable income inequalities are considered when their links
to LMPs are considered (Checchi and Garcia-Pefialosa 2008; OECD 2012). Although
some active LMPs may be associated with concepts related to labour income or market
income inequalities, such as motivating individuals to develop their personal qualifica-
tions and education for higher future earnings (European Commission 2017a; Rome-
ro and Kuddo 2019), there is no evidence that active LMPs reduce market income ine-
qualities (Sakamoto 2021). We considered different income inequality measures, such
as market income, disposable income, and labour income, which sustains the novelty
of the analysis.

To answer RQ1, we first compared two clusters of countries based on the hierarchi-
cal cluster analysis. The first group was characterised as having extensive expendi-
tures for LMPs (active and passive), while the second group had minor expenditures
for LMPs. The results of the research allowed us to answer RQ3 and revealed that high
active and passive LMPs are related to high market income (as well as only labour in-
come) inequalities on the one hand, and low disposable income inequalities on the other.
Countries with relatively low active and passive LMPs were characterised by relatively
lower market income inequalities and higher disposable income inequalities, revealing
the smaller role that LMPs played in tackling inequalities. The statistically significant
relationships between disposable income inequalities and LMPs in the two groups con-
firmed that LMP reduced the unequal distribution of income, both when only labour
income is considered as well as when market income is considered. Identifying the in-
come quintile share ratio S80/520 for disposable income as the only measure of income
inequalities that significantly differentiates the groups allowed us to answer RQ2.

In the sense of the significant links between LMPs and disposable income inequalities,
our results are in line with the majority of previous studies (Checchi and Garcia-Pefialosa

185



Agnieszka Szulc-Obtoza, Matgorzata Szczepaniak

2008; 2010; Sakamoto 2021). However, given the adopted method, we were not able to dis-
tinguish between the active and passive LMPs’ relationships with income inequalities or
to confirm if active (Sakamoto 2021) or passive LMPs (Burniaux, Padrini, and Brandt
2006; Checchi and Garcia-Pefialosa 2008) play a more important role in tackling income
inequalities to achieve social cohesion.

The interactions between LMPs and income inequalities demonstrated that LMPs
play a significant complementary role as a social protection system (ILO 2012; Saka-
moto 2021), protecting against high labour market income dispersion (OECD 2012)
and decreasing disposable income inequalities. Hence, by improving chances of find-
ing gainful employment, assuring out-of-work income support, and allowing early re-
tirement, active and passive LMPs contribute to intragenerational justice, which is part
of the sustainable labour market. Therefore, LMPs that help reduce disposable income
inequalities in the groups of EU countries are sustainable because they play an impor-
tant role in social cohesion.
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Interakcje miedzy polityka rynku pracy a nieréwnosciami
dochodowymi w grupach krajow Unii Europejskiej

Spéjnosé spoteczna i zrownowazony rynek pracy pozostajg celami polityki zréwnowazonego
rozwoju. Jednak nieréwnosci dochodowe i polityka rynku pracy sg czesciej analizowane oddziel-
nie. Aby wypetnié zidentyfikowana luke, artykut przedstawia wyniki analizy interakcji miedzy ak-
tywnymi i pasywnymi politykami rynku pracy a nierébwnosciami dochodowymi w krajach Unii
Europejskiej. 27 krajéw podzielono na dwa klastry na podstawie wydatkéw na aktywna i pa-
sywna polityke rynku pracy w 2019 roku. Klastry te stanowig podstawe do analizy interakcji
pomiedzy polityka rynku pracy a nieréwnos$ciami dochodowymi scharakteryzowanymi réznymi
miernikami. Wyniki wykazuja, ze interwencje na rynku pracy wchodza w interakcje z nieréwno-
$ciami dochodowymi, zmniejszajgc nierdwnosci dochodu rozporzadzalnego, a wiec przyczyniaja
sie do spdjnosci spotecznej. Spéjnosé spoteczna jest rozumiana jako przejaw sprawiedliwosci
wewnatrzpokoleniowe;j.

Stowa kluczowe: nieréwnosci dochodowe, polityka rynku pracy, zréwnowazony rynek pracy,
spdjnosé spoteczna, zréwnowazony rozwoj
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