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Abstract

Purpose – The main aim of the paper is to examine the small and medium-sized enterprises’ (SMEs) capital
structure determinants in Central andEasternEurope (CEE) (Poland, Czechia, Slovakia, Hungary, Bulgaria and
Romania).
Design/methodology/approach – The authors used panel models to analyze financial data of 15,253
companies operating in the years 2014–2017.
Findings – The authors confirmed the dominant role of firm-specific factors. Industry and country variables
explain only 4% of debt variability of the surveyed companies. The direction of influence of the diagnosed
firm-specific factors is consistent with the pecking order theory. About one-fourth of SMEs in CEE hold a stock
of debt capacity. It negatively affects the share of debt in the capital. The authors did not confirm the influence
of the systematic industry business risk.
Research limitations/implications – The limitations of the study are (1) the inclusion of only six CEE
countries in the sample; (2) the exclusion of microenterprises from the sample; (3) the capital structure
relationships are observed following the applications of static panel; (4) the endogeneity issue has not been
addressed in the model.
Practical implications –This study shows that business-friendly institutional environment is an important
factor influencing the indebtedness of companies. It increases the leverage and, consequently, the return on
equity, especially in CEE countries.
Originality/value – SME analyses in CEE countries are not as frequent as for other regions. Despite the
classical determinants of the SMEs’ capital structure, the authors have included debt capacity and systematic
industry business risk in this study.
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1. Introduction
The most numerous as well as the most significant group of economic entities in the
European Union (EU) is the small and medium-sized enterprise (SME) sector. In 2015, it
comprised 99.8% of all 23.5 m businesses in the EU. It generated 55.8% of turnover and
employed 66.3% of workers in the business sector (Eurostat, 2015). While highlighting the
role of this sector in the European economy, one cannot ignore the main barrier to its
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development, namely the difficulty of accessing sources of finance (Beck andDemirguc-Kunt,
2006; European Commission, 2007; Beck et al., 2008; Palac�ın-S�anchez et al., 2013; European
Central Bank, 2014; Kumar and Rao, 2015; Ba~nos-Caballero et al., 2016; Kersten et al., 2017).
That is why the research on the SMEs’ capital structure is particularly important.

Research on the capital structure of enterprises has been going on for over half of a
century. It also concerns SMEs. For this sector, the following two main capital structure
theories are prevalent in the literature (Martinez et al., 2019): (1) the trade-off theory (Baxter,
1967; Kraus and Litzenberger, 1973; Scott, 1976; Kim, 1978) and (2) the pecking order theory
(Myers, 1984; Myers and Majluf, 1984). There are many empirical studies showing that
companies’ decisions are influenced by a number of factors. These factors can be classified
into three basic groups (Hall et al., 2004; Psillaki and Dasaklakis, 2009; J~oeveer, 2013; Moritz
et al., 2016; Kenourgios et al., 2019): firm, industry and country-specific factors.

The structure of SME capital in the “old” EU countries is often examined (Hall et al., 2000;
S�anchez-Vidal and Mart�ın-Ugedo, 2005; L�opez-Gracia and Sogorb-Mira, 2008; Aybar-Arias
et al., 2012; Ba~nos-Caballero et al., 2012; J~oeveer, 2013; Palac�ın-S�anchez et al., 2013; Ughetto
et al., 2017). However, in the EU, a group of countries with a short market economy tradition
(Central and Eastern Europe – CEE) adopted to the EU after 2004 can be distinguished.
Although the SME sector plays a similar role within them, the conditions for its management
differ significantly from the mature economies of Western Europe. Research on the SMEs’
capital structure in CEEmarkets does not have a long tradition and is not as developed as in
Western Europe (Mateev et al., 2013; Harc, 2015; Belas et al., 2018; Kenourgios et al., 2019).
This assumption is supported by literature review conducted by Martinez et al. (2019).
Searching for an answer to the question which theory of SME capital structure is reflected in
empirical research, the authors made a systematic review based on 3,549 studies distributed
in the years 1959–2017. One research gap found concerned the lack of studies related to
emerging economies. The other literature review conducted by Kumar et al. (2020) including
262 articles published in the years 2012–2017 proved that one of the most prevalent topic in
the literature concerns determinants of SME capital structure. At the same time, the authors
indicated that it would be worth extending this research to other determinants, not covered
by studies carried out so far.

The main aim of the paper is to examine the SMEs’ capital structure determinants in CEE
countries. In addition to the frequently investigated determinants, our study also included
additional factors: debt capacity and systematic industry business risk. The study covered
six countries: Poland, Czechia, Slovakia, Hungary, Bulgaria and Romania.

The results of our study complement and strengthen some of the findings to date.
We confirmed SMEs’ debt being mainly determined by firm-specific factors. However, the
impact of factors at the industry and country level is more than twice as weak in CEE as in
more developed economies. We demonstrate that all classical firm-specific factors
significantly affect the capital structure of SMEs. The direction of this impact is consistent
with the pecking order theory. As in other economies, the indebtedness of companies in CEE
depends significantly on the financial risk of a given industry. We show that the degree of
friendliness of the legal and institutional business environment and access to credit in the
private sector are institutional country-specific factors that significantly increase corporate
indebtedness. Among the macroeconomic country-specific factors, the country’s economic
growth dynamics have a positive impact on debt, while the rising cost of debt has a negative
impact.

Our research also brings new elements to the existing knowledge. We showed that more
than one-fourth of SMEs in CEE maintained a stock of debt capacity throughout the entire
research period. Membership of this group of companies was negatively correlated with the
share of debt in capital. This behavior of SMEs is consistent with the pecking order theory.
The study also shows that SMEs’ indebtedness in CEE does not depend on systematic
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industry business risk. This result contradicted the previous findings regarding the sector of
large companies.

The paper is structured as follows: the first part presents theories and determinants of
enterprises’ capital structure. It also outlines the current state of theoretical and empirical
research related to firms’ financing behavior in SME sector. On this basis, the research
hypotheses have been developed and the studied variables have been specified. In the second
part of the paper, methods applied in empirical study and collected research material are
described. The results of the research and their embedding in the existing achievements are
presented in the third part of the paper. The final section includes discussion on the results
and conclusions of the research.

2. Theoretical and empirical background
There is awell-established opinion in the literature that SMEs have difficult access to external
capital. This view is confirmed by numerous studies (Beck and Demirguc-Kunt, 2006; Beck
et al., 2008; Palac�ın-S�anchez et al., 2013; Kumar and Rao, 2015; Ba~nos-Caballero et al., 2016;
Kersten et al., 2017) as well as the opinion of entrepreneurs themselves (European
Commission, 2007; European Central Bank, 2014). The most common reasons for this are the
following (Brav, 2009): (1) high credit risk for financing projects with a small size and short
lifespan, (2) lack of reliable financial information based on regular financial reports, (3) lack of
sufficient credit collateral and (4) high business risk for SMEs. However, at the same time, the
prior studies showed significantly higher growth rates of small companies compared to large
companies (Evans, 1987). This, in turn, determines a noticeably greater dynamics of capital
demand and a wider use of self-financing (Watson and Wilson, 2002; Brighi and Torluccio,
2010). Mac an Bhaird and Lucey (2010) also noted that the faster the SME sector developed,
the more willing it was to use venture capital funds or business angels, i.e. various external
forms of increasing equity. These observations form a premise for the diagnosis of specific
conditions of the SMEs’ capital structure.

The beginning of research on the capital structure is the work of Modigliani and Miller
(1958). They demonstrated that in a perfect capital market, the cost of capital, and thus the
market value of a company, is independent of the capital structure. This original theory was
modified by introducing the adjustments resulting frommarket imperfections into themodel.
Criticism of these models led to several further concepts. As Martinez et al. (2019) and Kumar
et al. (2020) showed, two of them are relevant for SME sector.

The trade-off theory is the first concept prevalent in the literature related to SMEs.
According to its static version, when shaping their capital structure, companies compare the
costs of financial distress and bankruptcywith the expected tax benefits associatedwith debt
financing. Debt creates tax shields and acts as a discipline for managers by creating
incentives to increase its share in capital. However, debt is also associated with the costs of
servicing it, leading to financial difficulties and bankruptcy, which in turn create incentives to
reduce the debt. Thismeans that there is an optimal capital structure when these benefits and
costs are equal (Baxter, 1967; Kraus and Litzenberger, 1973; Scott, 1976; Kim, 1978). The
dynamic version of trade-off theory is also well documented in the literature. It foresees that
companies, either by getting indebted or repaying debts at a certain pace, adjust their capital
structure to an optimum. This level of debt is associated with the determined minimum of
adjustment costs function by a change in cost of financial distress, on the one hand, and by
benefits from tax shield on the other hand (Huang and Ritter, 2005; Leary and Roberts, 2005;
Kayhan and Titman, 2007; Lemmon et al., 2008).

The pecking order theory is the second concept referred to the literature. On basis of the
theoretical arguments of an adverse selection, Myers (1984) and Myers and Majluf (1984)
formulated the theory that the increase in the company’s financing needs ismet according to a
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certain hierarchy. As the first source, companies use the capital generated (retained earnings),
then issue debt until the debt capacity is exhausted, then issue hybrid instruments and finally
raise external equity. The model does not predict a target or optimal capital structure.
Structure is a function of aggregated policies related to profitability creation, dividend
payments and investment opportunities (Klein et al., 2002; Bharath et al., 2009).

Prior research provides evidence that companies’ financial decisions are determined by a
number of economic and institutional factors, which can be divided into three groups
(Michaelas et al., 1999; Hall et al., 2000, 2004; Psillaki and Dasaklakis, 2009; Frydenberg, 2011;
J~oeveer, 2013; Kenourgios et al., 2019): (1) firm-specific factors, (2) industry-specific factors
and (3) determinants on country level (institutional and macroeconomic features of national
economies). Michaelas et al. (1999) and Hall et al. (2000) conducted research on the same panel
of 3,500 SMEs from the UK operating between 1988 and 1995. The study showed that the
impact of firm-specific factors on debt varied from one industry to another. In another study,
which concerned 4,000 SMEs from eight Western European countries (Belgium, Germany,
Spain, Ireland, Italy, The Netherlands and the UK), Hall et al. (2004) showed that the direction
and strength of the impact of the firm-specific factors also varied from country to country.
Similarly, Psillaki and Dasaklakis (2009) examined 3,630 SMEs from economies of Greece,
France, Italy and Portugal operating between 1997 and 2002. However, they came to slightly
different conclusions than their predecessors. The study did not deny the existence of
industrial and country-specific factors, but the strength of their impact in comparison with
the firm-specific factors was assessed by Psillaki and Dasaklakis (2009) as low. The study of
Kenourgios et al. (2019) included financial data of 1,120 listed SMEs from EU countries and
the period 2005–2015. Authors find that the effect of firm-specific capital structure
determinants does not differ significantly across size and country groups. At the country
level, taxation is the most significant for all subgroups studied (core, periphery and new
member of EU).

J~oeveer’s study (2013) is an extensive cross-sectional study of the capital structure of
SMEs, which covers all levels of capital structure determinants affecting 481,627 SMEs from
eight European countries (Germany, France, Italy, the United Kingdom, Belgium, Finland,
Portugal, Spain, Sweden, Switzerland) in the years 1995–2002. The author found that the
smaller the companies, the greater the impact of country-specific factors on their structure
which explained about 10% of the debt variability of the studied companies. At the same
time, the study showed that the larger the company, the more important the industry-specific
factors became.

Taking into account the results of the research to date, it can be hypothesized that

H1. Firm-specific factors play a dominant role in explaining the debt variability of SMEs,
followed by factors at the country level, and the industry determinants exert the least
influence.

Firm-specific factors are justified by the above described capital structure theories. A broad
analysis of these theories was carried out, among others, by Harris and Raviv (1991), Rajan
and Zingales (1995), Frank and Goyal (2009). It allowed them to identify the most important
factors and to determine the direction of their impact depending on the theoretical
justification (see Table 9).

In the research of Michaelas et al. (1999), Hall et al. (2000, 2004), growth, tangibility, size,
age and profitability turned out to be significant firm-specific factors. The faster the
company’s growth, the greater the short-term debt. The other factors had the opposite effect
on short-term debt. For long-term debt, a positive correlationwas observed for tangibility and
age. Profitability, growth and size did not exert a significant impact. In turn, Psillaki and
Dasaklakis (2009) confirmed the strong positive impact of company size on total debt and
negative on profitability. Similar relationships were established by J~oeveer (2013). Moreover,
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the author identified a negative relationship between tangibility and debt. Kenourgios et al.
(2019) detected positive impact of size and tangibility on the indebtedness of the listed SMEs.
Opposite direction was found for profitability.

In addition to cross-sectional research, there are also a great number of empirical
evidences focused on firm-specific factors accumulated in single economies. Table 1 lists
some of them.

Taking into account the firm-specific factors listed in Table 1 and the results of empirical
research to date, another set of research hypotheses can be formulated:

H2. Tangibility, size, growth, profitability, liquidity and non-debt tax shields exert a
significant impact on SMEs’ capital structure.

Table 1 shows that the increase in the share of debt in the capital of SMEs is influenced by
their size and growth rate. On the other hand, increase in profitability and liquidity reduces
debt. Althoughmany studies show a significant impact of tangibility and non-debt tax shield
on SMEs’ debt, in this case, the direction of this relationship remains undefined. Comparing
the most diagnosed directions of the influence of the various factors with the assumptions
resulting from capital structure theories (see Table 9), a further hypothesis can be developed:

H3. Directions of the impact of firm-specific factors on SMEs’ capital structure are
consistent with the pecking order theory.

Describing the financing hierarchy, the authors of the pecking order theory pointed out that a
debt issue precedes an equity issue until the threshold causing significant additional costs is
exceeded. These costs are related to the possibility of financial difficulties or even
bankruptcy. The occurrence of such costs and their negative impact on further debt issuance
was also confirmed by empirical studies. The share of debt in the capital structure causing
such costs is the threshold value of debt capacity (Myers, 1984; Shyam-Sunder and Myers,
1999; Chirinko and Singha, 2000). The research of Ghosh and Cai (1999), Lemmon and Zender
(2010), Vanacker and Manigart (2010) showed, in accordance with the pecking order theory,

Author Country
Research sample and
period

Positive
determinants of debt

Negative
determinants of debt

Cassar and Holmes
(2003)

Australia 13,000 SMEs
1994–1995

Size, growth Profitability, share of
fixed assets

Nguyen and
Ramachandran (2006)

Vietnam 558 SMEs
1998–2001

Size, growth,
business risk

Tangibility

L�opez-Gracia and
Sogorb-Mira (2008)

Spain 3,569 SMEs
1995–2004

Size Non-debt tax shield,
profitability, age

Degryse et al. (2012) Holland 99,031 SMEs
observation in 2002–
2005

Size, tangibility,
growth, industry

Profitability, tax rate

Forte et al. (2013) Brazil 19,272 SMEs
1994–2006

Size, growth Profitability, risk, age

Prędkiewicz and
Prędkiewicz (2015)

Poland 12,241 SMEs
2004

Legal form –

Harc (2015) Croatia 500 SMEs
2005–2011

Size, growth
tangibility

Profitability

Matias and
Serrasqueiro (2017)

Portugal 11,016 SMEs
2007–2011

Size Profitability,
age

Belas et al. (2018) Czechia 352 SMEs
2017

Age,
size

–

Source(s): Own elaboration

Table 1.
Empirical studies on

SME’s capital structure
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that companies with debt below debt capacity, issuing further debt will keep a stock of debt
capacity in case of further dynamic growth. In turn, companies with debt above debt capacity
will tend to reduce the share of debt in capital structure issuing equity. The threshold
indicating debt capacity is often identified with an optimal capital structure within the
meaning of the trade-off theory. However, according to this theory, contrary to the pecking
order theory, companies with debt below the target financial structure seek to increase their
debt to an optimal level increasing the benefits from tax shield. When their debt overcomes
optimum level, companies will tend to reduce it because of the rising costs of financial
distress. This means that in accordance with trade-off theory, companies do not keep a stock
of debt capacity under any circumstances (Huang and Ritter, 2005; Leary and Roberts, 2005;
Kayhan and Titman, 2007; Lemmon et al., 2008). Given the assumption that the direction of
impact of firm-specific factors on the capital structure of small companies is consistent with
the pecking order theory (H3 hypothesis), we decided to verify another statement:

H4. SMEs with a debt share in the capital structure below the threshold maintain a stock
of debt capacity and do not increase their debt.

Research on industry-specific capital structure determinants in the SME sector most often
focuses on showing differences in the impact of industry-specific factors. The identification of
these factors was done, among others, by Mac an Bhaird and Lucey (2010) and Degryse et al.
(2012). Examining 299 Irish SMEs, Mac an Bhaird and Lucey (2010) noted significant
differences in the indebtedness of different industries. These differences depended primarily
on the amount of fixed assets in the industry. The higher the level, the less the problem of
information asymmetry and the better the collateralization of the debt, and thus, the
companies in the industry could become more indebted. In turn, on the basis of data from the
Dutch SMEs operating between 2002 and 2005, Degryse et al. (2012) showed that the observed
differences in the indebtedness of industries also depended on the level of agency costs
related to the nature of their business and competition in the industry.

The industry debt median was used as a variable to explain volatility of SMEs’ debt in the
study of J~oeveer (2013). The author assumed, as Frank and Goyal (2009), that this debt is
related to the general situation of the industry. Companies in a given industry aim at a similar
financial structure. This is the result of a clash of capital needs determined by the technologies
used, the structure of assets, the type of business, etc. and the confidence of creditors, which, in
turn, affects debt capacity. Therefore, the industry’smedian debt is ameasure of financial risk.
J~oeveer (2013) demonstrated that belonging to an industry with a higher median debt also
resulted in a higher share of debt in the capital structure of a single SME.

In addition to financial risk, companies are exposed to systematic business risk of a given
industry. This is particularly important for SMEs, one of the characteristics of which is the
above-average growth rates. This risk is associated with competition in a given industry,
elasticity and variability of demand, product range and, as a result, variability of the
company’s operating results. The research of Kale et al. (1991), Schwert and Strebulaev (2014)
and Palazzo (2019) showed that higher business risk could reduce companies’ propensity to
indebtedness as well as creditors’ confidence. Consequently, for industry-specific factors,
following two hypotheses can be formulated:

H5. The share of debt in SMEs’ capital structure is positively correlated with the median
of the industry’s indebtedness and negatively with the systematic business risk of
this industry.

Factors shaping the capital structure of SMEs also occur at the country level. The literature
divides them into two groups: macroeconomic and institutional factors (Hern�andez-C�anovas
and Ko€eter-Kant, 2011; J~oeveer, 2013; Mac An Bhaird and Lucey, 2014; Chipeta and Deressa,
2016; Moritz et al., 2016; Kenourgios et al., 2019). The study of Hern�andez-C�anovas and
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Ko€eter-Kant (2011) covered 3,366 SMEs from 19 Western Europe countries for 2002. It
showed that the share of debt in the financing of these companies depended mainly on the
level of property rights protection. Interestingly, the smaller the company, the stronger the
impact. Similar dependence was shown by Mac An Bhaird and Lucey (2014) based on the
data of over 90,000 companies from 13 Western European countries operating in the period
2002–2008. The authors found that companies’ indebtedness also depended on the quality of
the financial system in a given country and cultural environment.With reference to a study of
12,726 SMEs from 28 European countries, Moritz et al. (2016) showed that the indebtedness of
businesses depended on the number and structure of operational programs financed by EU
funds supporting the SME sector financially and organizationally. An extensive list of
country-specific capital structure determinants was also applied by J~oeveer (2013). The
creditor and shareholders protection rights and corruption perception index proved to be
important institutional factors (the better the protection and the lower the level of corruption,
the higher the debt). Among the macroeconomic factors, gross domestic product (GDP)
growth and savings were the main contributors to the increase in debt, while debt declined
with a rise in market capitalization and inflation. Almost identical results were obtained by
Chipeta and Deressa (2016) by analyzing 412 companies from 13 African countries operating
in the years 2003–2008. The recent study conducted by Kenourgios et al. (2019) provides
evidence that taxation is the most significant macroeconomic factor shaping the capital
structure of listed SMEs in EU countries.

The analysis of the aforementioned studies shows that despite the significant impact of
macroeconomic factors, institutional factors are more important for SMEs. Formal (law,
procedures, public services for business) and physical (courts, offices, support and advisory
institutions) institutions create business environment that, if properly developed, can encourage
or deter SMEs from taking additional risks in the form of debt issuance. In turn, a properly
developed financial system (banks, capital markets, instruments offered, etc.) provides easier
access to capital. It is worth noting that these factors also play an important role at the regional
level (Palac�ın-S�anchez et al., 2013; Palac�ın-S�anchez and di Pietro, 2016; la Rocca et al., 2010).

Taking into account the abovementioned studies, it can be hypothesized that

H6. The indebtedness of SMEs in CEE depends onmainmacroeconomic features and the
quality of the legal and financial environment of the sector.

It is worth noting that in the case of CEE economies, the achievements of empirical research
on the capital structure of SMEs are much more modest than those in Western Europe. This
applies to studies of individual economies (see: Table 1) as well as cross-sectional studies. The
latter include the research of Mateev et al. (2013) and Rahman et al. (2017). The first study
covered the financial data of 3,257 SMEs for the period 2001–2005. The authors did not
specify countries but only stated that companies were operating in CEE. Using dynamic
panel models, it was confirmed that companies’ indebtedness increases with their size as well
aswith the financial surplus generated. The rate of growth of operating profits had a negative
impact on debt. A small and undefined impact of industry factors was also found. Among
country-specific factors, the relationship between tax rate and foreign direct investments was
examined. For both factors, a positive relationship was found.

Rahman et al. (2017) examined 793 SMEs from Czechia, Slovakia and Hungary operating
in 2012–2014. For the typical internal factors, debt dependency was found only on the size of
the company (the bigger the company, the higher the debt). This dependence was most
evident in the Czech economy. Industry factorswere not studied. Aweak positive dependence
was also found for interest rates (country-specific factor). This dependence was also
especially applicable to Czechia.

The identification of the determinants of the listed SME’s capital structure for the economies
of new EU members (Bulgaria, Croatia, Czech Republic, Slovenia, Slovakia, Estonia, Hungary,
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Latvia, Lithuania, Malta, Poland and Romania) is also included in the study (Kenourgios et al.,
2019). Based on a panel of 3,267 observations in the period 2005–2015, the author showed that
tangibility, sales (size) and business risk positively influenced the debt of enterprises. Only
increasing profitability contributed to the reduction in debt. Among the country-specific factors,
as for other economies, in new members of EU, SMEs’ debt was positively affected by taxation.

3. Data and research sample
The source of research material was the EMIS database on corporate finance [1]. The time
range of the study was 2014–2017. It was limited by the data provided. Financial data for
SMEs from Bulgaria, Czechia, Hungary, Poland, Romania and Slovakia were taken from
EMIS database. The selection of countries was dictated by the following criteria: (1) the date
of accession to the EU, (2) the level of economic development, (3) the quantity and quality of
data in the EMIS database and above all, (4) the common region: CEE. Such selection of the
research sample was of interest for the authors of the study due to their country of origin and
at the same time gave the opportunity to compare the results obtained with other countries of
the region, which as a whole constitutes an important part of the EU.

The research sample was based on the SME definition established by the European
Commission (European Commission, 2003). The sample did not covermicroenterprises due to
the lack of reliable financial data for most of them. Therefore, the sample included companies
that met the following conditions: (1) assets between 2 and 43 m euro, (2) revenues between 2
and 50m euro and (3) employment between ten and 249 employees. A total of three conditions
were taken into account at the same time in the study due to the difficulties in identifying
companies that met only two of these conditions.

The breakdown of the companies in the sample was based on the industry classification of
the EMIS database (14 industries). Due to the specificity of the industries, agricultural and
financial companies were excluded from the sample. Due to the existence of observations
which might have been errors in the database, some values of the variables were limited to
ranges 0–1 (e.g. share of debt in all sources of financing, share of fixed assets in total assets)
and/or to positive values (e.g. equity). The sample was also restricted to avoid the impact of
outliers by 1% of the observations from the bottom and top of the distribution.

The study was based on variables, the definitions of which are presented in Table 2. They
are most frequently chosen by other authors, whose research was included in the literature
review. We used total debt ratio (DR) to measure the company’s capital structure (dependent
variable). Variables characterizing classic firm-specific factors are as follows: TANG, SIZE,
GROW, PROF, LIQ and NDTS.

At the company level, we included an additional debt capacity (DC) variable with two
values: 1 and 0. Companies maintaining stock of DC for the whole research period (three
years) were marked 1. The rest were marked 0. As Lev (1969), Kale and Noe (1992) and Ghosh
and Cai (1999), we assumed that the threshold for DC was the median of the indebtedness of
companies in a given country and industry. The negative difference between a company’s
current debt and the median of the industry’s debt in the preceding year meant that the
company held a DC stock.

The median debt of companies in a given industry is a variable characterizing financial
risk in that industry. As a systematic business risk, following Kale et al. (1991), Doff (2008)
and Baum et al. (2017), we assumed a weighted average of the coefficient of variation of
operating flows of companies in a given industry. The weighting was the share of assets of a
given company in the total assets of a given industry.

We used the ease of business score index as a variable characterizing the procedures and
legal environment of SMEs in a given country. Access to credit was described by the private
sector debt ratio. Annual GDP growth was used as a macroeconomic country-specific factor
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appropriate to the economic growth rate and inflation was used as a reference for the cost of
credit in a given country. Country-level data were taken from the World Bank and
International Monetary Fund databases.

Table 3 provides descriptive statistics on the dependent variable and the firm-specific
factors used in the study.

For the sampled companies, the arithmetic mean and median values are similar for the
following variables: DR, share of fixed assets in total assets (TANG) and company size (SIZE).
For the NDTS variable, the difference is greater. For GROW, PROF and LIQ, the difference
between the median and the arithmetic mean exceeds 35%. For these three variables,
significant variability is also noticeable because the standard deviation is equal to or greater
than the arithmetic mean. Therefore, themedian should rather be used to analyze the average
values in this sample. For minimum and maximum values, it can be seen that the SIZE,

No Variable Abbreviation Measures

1 Capital structure (total
debt ratio)

DR total debt

total assets

2 Assets structure
(tangibility)

TANG fixed assets

total assets

3 Size of the enterprise SIZE lnðtotal assetsÞ
4 Growth opportunities GROW Δsales revenue

sales revenue

5 Profitability PROF EBIT

total assets

6 Liquidity LIQ current assets

short − term liabilities

7 Nondebt tax shield NDTS depreciation

total assets

8 Debt capacity DC 1 DRt for particular enterprise is lower than the median of
debt ratio in industry (IND DRt−1Þ over a minimum of
three years

0 Other cases
9 Threshold value for

debt capacity
IND_DR Median of debt ratio in particular country and industry

9 Systematic business
risk in industry

IND_Beta Pn
i¼1

σðEBITDAÞi
EBITDAi

xTotal assetsit
Pn

i¼1Total assetsit
n – the number of enterprises in particular country and
industry

10 Index of regulatory
performance

EASE_BUS 0 5 lowest performance to 1 5 best performance

11 Private debt, loans and
debt securities

PRIV_DEBT Total value of loans and debt securities issued by households
and nonfinancial corporations as a share of GDP

12 Annual growth of GDP GDP_GRO GDP growth ðannual %Þ
100

13 Inflation INFLAT Inflation; consumer prices

ðannual %Þ
100

Source(s): Own elaboration

Table 2.
Variables used in

the study
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GROW and PROF variables have negative minimum values. For the SIZE variable, this
means that some enterprises have assets of less than 1 m euro. For the GROW variable, this
means that some enterprises have lower sales revenue in subsequent years than before. For
the PROF variable, a negative minimum value means that the profitability of some
enterprises is negative in some years.

Tables 4 and 5 describe the distribution of industry- and country-specific factors, respectively.
The average indebtedness of companies is around 0.5. The least average indebted

industry is pharma and healthcare, for which the mean of debt is 0.455. The highest average
indebtedness is in the food and beverage industry with 0.612. In turn, the systematic business
risk (IND_Beta) is clearly different from the rest in consumer electronics. It is 1.013, while for
all other industries it does not exceed 0.7, and for pharma and healthcare it is only 0.304. The
percentage of companies that hold DC varies from 26% (real estate and construction) to 32%
(food and beverage) depending on the industry.

In Table 5, it can be seen that the countrywith the highest average corporate indebtedness
is Slovakia (0.588), while the country with the lowest average is Czechia (0.469). This is a little
bit surprising because these countries were one country relatively recently (less than 30 years
ago). This disparity does not exist for the percentage of companies holdingDC. It is similar for
both countries and is below 20%, while in three out of the six countries analyzed, this ratio
exceeds 30%. Table 6 also contains descriptive statistics by all countries for indicators such
as EASE_BUS, PRIV_DEBT, GDP_GROW, INFLAT, whose values are similar. The
exception is PRIV_DEBT in Bulgaria, which is almost twice as big as in the other countries.
This may mean that Bulgaria benefits from the greatest private sector access to credit.

Variable Mean Median Std. dev Min Max

DR 0.516 0.526 0.241 0.040 0.975
TANG 0.392 0.379 0.232 0.010 0.950
SIZE 1.532 1.437 0.707 �0.041 3.500
GROW 0.130 0.075 0.327 �0.570 2.900
PROF 0.102 0.077 0.101 �0.136 0.565
LIQ 2.304 1.524 2.329 0.241 19.940
NDTS 0.045 0.035 0.036 0.002 0.209

Source(s): Own elaboration

Industry
No of
firms

IND_DR IND_Beta % of firms
with DC 5 1Mean Min Max Mean Min Max

Food and beverage 924 0.617 0.501 0.710 0.349 0.086 0.554 32.1
Automotive 1,185 0.573 0.452 0.743 0.564 0.231 0.970 30.22
Consumer electronics 613 0.518 0.352 0.645 1.013 0.093 2.866 29.04
Energy 221 0.557 0.355 0.668 0.588 0.126 1.906 28.41
Mining and metals 1,976 0.499 0.431 0.636 0.424 0.252 0.633 28.04
Chemicals 1,432 0.505 0.411 0.609 0.392 0.153 0.493 28.87
Pharma and healthcare 460 0.455 0.328 0.568 0.304 0.061 0.380 24.67
Technology, media and telecoms 1,271 0.520 0.385 0.606 0.483 0.034 0.749 25.75
Tourism and leisure 593 0.487 0.392 0.569 0.361 0.003 0.839 26.60
Consumer goods and retail 2,724 0.518 0.437 0.653 0.513 0.352 0.810 31.81
Real estate and construction 2,811 0.514 0.434 0.620 0.675 0.351 1.292 25.05
Transportation 1,482 0.564 0.416 0.739 0.409 0.084 0.610 27.63

Source(s): Own elaboration

Table 3.
Descriptive statistics of
dependent variable and
firm-specific factors

Table 4.
Characteristics of
industry-specific
factors
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Pearson’s linear correlation coefficients have been calculated for each of the pairs of variables
to exclude any multicollinearity between the variables (Table 6). Most coefficients between
the explanatory variables do not show strong correlation. NDTS and TANG variables have
the highest values of correlation with other variables. However, values of variance inflation
factors (VIFs) below 10 mean that multicollinearity is acceptable.

According to the contents of H1, the first stage of the study was to check whether the
capital structure of companies in particular countries depends on factors related to the
industry and country. For this purpose, a two-factor analysis of variance (ANOVA) was
applied. This method enables to identify the existence of differences between averages in
several populations. In our study, we checked whether the average DR values describing the
capital structure of the examined companies differed significantly in the samples of
companies from different industries and countries (Lynch, 2013).

In the next step, an analysis of the dependence of the DR variable on firm-specific factors
was conducted. For this purpose, econometric models were applied. They are based on

(1) regression model (ordinary least squares [OLS] method):

DRit ¼ β0 þ β1TANGit þ β2SIZEit þ β3GROWit þ β4PROFit þ β5LIQit þ β6NDTSit

þ εit;

(2) model with fixed effects:

DRit ¼ β0 þ β1TANGit þ β2SIZEit þ β3GROWit þ β4PROFit þ β5LIQit þ β6NDTSit

þ μit;

(3) model with random effects:

DRit ¼ β0 þ β1TANGit þ β2SIZEit þ β3GROWit þ β4PROFit þ β5LIQit þ β6NDTSit

þ εit þ μit:

Country Bulgaria Czechia Slovakia Hungary Poland Romania

No of firms 1,829 3,138 1,921 3,395 1,730 3,681
DR Mean 0.482 0.469 0.588 0.503 0.525 0.543

Min 0.040 0.040 0.040 0.041 0.040 0.040
Max 0.975 0.974 0.975 0.974 0.975 0.975

EASE_BUS Mean 0.409 0.284 0.336 0.424 0.260 0.383
Min 0.360 0.260 0.290 0.400 0.240 0.350
Max 0.500 0.330 0.390 0.480 0.280 0.450

PRIV_DEBT Mean 2.235 1.296 1.326 1.429 1.225 1.421
Min 2.046 1.277 1.254 1.352 1.201 1.357
Max 2.498 1.335 1.389 1.550 1.270 1.512

GDP_GROW Mean 0.033 0.039 0.034 0.035 0.038 0.048
Min 0.018 0.025 0.028 0.023 0.031 0.034
Max 0.039 0.053 0.042 0.042 0.048 0.070

INFLAT Mean 0.00007 0.011 0.0016 0.0065 0.0025 0.0006
Min �0.014 0.003 �0.005 �0.002 �0.009 �0.015
Max 0.021 0.025 0.013 0.023 0.021 0.013

% of firms with DC 5 1 33.68 15.92 18.25 37.53 19.68 33.68

Source(s): Own elaboration

Table 5.
Characteristics of
country-specific

factors
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The OLS is used for homogeneous samples. The Breusch–Pagan test was used in finding
individual effects. In order to identify fixed or random characteristics of effects, the Hausman
test is applied (Greene, 2012). The estimation of model parameters was used for the
verification of H2 and H3.

The last stage of the study was to diagnose the significance of the influence of other
assumed factors on the capital structure of the examined companies (H4 to H6). For this
purpose, previously used panel models were supplemented with corresponding variables:
(1) characteristics of enterprises in terms of stored DC, (2) industry-specific factors and
(3) institutional and macroeconomic country-specific factors. For the extended models, the
Breusch–Pagan test was used to check if it was possible to use the OLSmodel or if there were
individual effects. The extended models contain a DC dummy variable. Therefore, if the
existence of individual effects is identified, the model with random effects should be used
(Gujarati and Porter, 2009).

Since we detected heteroscedasticity and autocorrelation in all our models, which could
lead to incorrect estimation of variance and distortion of the significance of specific variables,
we applied heteroscedasticity- and autocorrelation-consistent (HAC) standard errors
(Gujarati and Porter, 2009).

4. Research outcomes
4.1 ANOVA analysis: impact of industry and country on SMEs’ indebtedness
In order to determine whether the country and industry differentiated the capital structure of
the analyzed companies, a two-factor ANOVA was conducted. The results are presented in
Table 7.

The results show that although the country explains only 2.21% of the total variability
and the industry only 1.14%, both analyzed factors statistically significantly influence the
changes in corporate debt.

4.2 Panel model analysis: identification of significance and directions of relationships
between firm-specific factors and SMEs’ capital structure
Table 8 contains the results of estimating the parameters of models containing classical
firm-specific factors for individual countries and the whole research sample. The table also
includes the results of tests determining the significance of the whole model and indicating
the choice of model version.

For the estimation of model parameters for all countries, a model with fixed effects was
applied, which was driven by the Breusch–Pagan (p < 0.0001) and Hausman (p < 0.0001) test

Effect

One-dimensional significance tests for DR (CEE)
Parameterization with sigma restrictions
Decomposition of effective hypotheses

Sum of squares df Mean squares F p-value

Constans 7,389.855 1 7,389.855 131,919.7 0.00
Country 64.750 (2.21%) 5 12.950 231.2 0.00
Industry_EMIS 33.491 (1.14%) 11 3.045 54.4 0.00
Error 2,829.908 50,518 0.056
Total 2,928.149

Note(s): The numbers in parenthesis represent the share of the sum of squares for individual variables in
relation to the total sum of squares
Source(s): Own elaboration

Table 7.
ANOVA studying

impact of industry and
country on DR

volatility
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values. For easier analysis of the results, all statistically significant relationships (positive or
negative) were moved to Table 9.

In all analyzed economies, the increase in the share of fixed assets in total assets, as well as
the growing profitability, liquidity and non-debt tax shield (except for Slovakia), caused a
decrease in SMEs’ debt. The opposite direction of dependence was diagnosed for the growth
rate of enterprises and company size. Among all 36 relationships studied, only 1 relationship
did not show statistical significance, while the remaining 35 relationships are fully consistent
with the pecking order theory indications. Full compliance was also obtained for the whole
sample, without specifying countries.

4.3 Extended panel model analysis: diagnosis of relationships between industry- and
country-specific factors and SMEs’ capital structure
Table 10 contains estimates of parameters of models extended by additional variables. Model
(8) includes DC in addition to classical firm-specific factors. This variable is also present in the
other models (9) to (11). All of them showed its statistically significant negative impact on
SMEs’ debt.

Subsequent model (9) was extended with industry-specific factors. They are also present
in models (10) and (11). IND_DR is statistically significant variable and positively influencing
debt. The significance of the influence of IND_Beta was not confirmed by any model.

In model (10), country-specific factors were taken into account. This model shows
statistically significant and positive relationships between DR and EASE_BUS and
PRIV_DEBT. The macroeconomic country-specific factors were also found to be
statistically significant. The higher the GDP growth in a country, the greater the
indebtedness of SMEs. In the case of inflation, the relationship is the opposite.

The number of explanatory variables in model (11) has been reduced by the variable
IND_Beta, whose significance was not confirmed by any model. In almost all models, there
are the same directions of relationship between DR and firm-specific factors. This signifies
the positive results of robustness check of these relationships. The exception is the NDTS
variable. Models (9) and (10) do not demonstrate a significance of the impact of the NDTS
variable on SMEs’ debt. In comparison to models (1) to (7), it can be related to the application
of the random effects model. This difference is not detected by models (8) and (11), where the
statistically insignificant variable IND_BUS was not included.

5. Conclusions
The study shows that the capital structure of SMEs from CEE is shaped primarily by firm-
specific factors. The industry-specific factors area explains about 1.2% of the variability of
corporate debt, while the country-specific factors area explains about 2.3% of that variability.

Factor Pecking order theory CEE Bulgaria Czechia Hungary Poland Romania Slovakia

TANG � � � � � � � �
SIZE ± þ þ þ þ þ þ þ
GROW þ þ þ þ þ þ þ þ
PROF � � � � � � � �
LIQ � � � � � � � �
NDTS � � � � � � � n/a

Note(s): þ: positive dependence; �: negative dependence; ±: unspecified dependence; n/a: no grounds to
identify the dependence
Source(s): Own elaboration

Table 9.
Comparison of the

pecking order theory
and the research

results
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This is confirmed by J~oeveer (2013), the much wider impact of SME’s country-specific factors
on capital structure than industry variables (support for H1). However, the combined impact
of factors from both areas is less than half as in the case of more developed economies. This
observation is consistent with previous studies (Mateev et al., 2013). However, the causes and
nature of these differences require further in-depth research.

We also corroborated H2 by demonstrating a statistically significant dependence of the
CEE SMEs’ debt on all established firm-specific factors. We therefore obtained confirmation
of earlier findings that the smaller the company, the greater the number of diagnosed firm-
specific determinants of capital structure (Sogorb-Mira, 2005).

We identified statistically significant negative impact on SMEs’ debt of the following
variables: tangibility, profitability and liquidity. The positive relation was diagnosed for size
and growth. The significance and direction of influence of the firm-specific factors on SMEs’
capital structure in CEE are consistent with the pecking order theory. It supports H3.We also
obtained strong support for H4: SMEs indebted below the DC maintain its stock and do not
increase their debt. It is also consistent with the pecking order theory.

The study showed that SMEs’ indebtedness is determined by one of the assumed
industry-specific factors. Therefore, our study only partially supports H5. The share of debt
in capital structure depends on the financial risk of the industry. Similar to Frank and Goyal
(2009); J~oeveer (2013), we found that if the industry was perceived by creditors as more safe
(higher average industry debt), the companies belonging to the industry were more likely to
use debt.We did not obtain the same confirmation for systematic industry business risk. This
is contrary to the findings made for large companies by Kale et al. (1991); Schwert and
Strebulaev (2014); Palazzo (2019). It may be a specific feature of the SME sector, but this thesis
requires a broader and more detailed study.

The results of the CEE SMEs’ country-specific factors study do not contradict the
previously obtained results (Mateev et al., 2013; Rahman et al., 2017) and support H6. The
institutional country-specific factors analysis provides results similar to those in J~oeveer
(2013). It has been shown that the more business-friendly the legal and institutional
environment, the more CEE SMEs are willing to go into debt. We have also shown that with
the growing availability of credit in the private sector, corporate debt also increases. The
study on macroeconomic country-specific factors also included variables applied by J~oeveer
(2013). The results obtained are also similar. This means that, as in the case of mature
economies, CEESME’s debt is positively affected byGDPgrowth, while the impact of the cost
of debt (inflation rate) is negative.

The above results, with institutional variables added, are linked to some practical
implications. Our study shows that a business-friendly legal and institutional environment is
a very important factor influencing the indebtedness of companies and thus increasing
leverage and, consequently, the return on equity. The transition to a market economy in CEE
countries took place only 30 years ago. Still, a significant part of society, including
businessmen, remembers the obstacles that the state caused to economic activity.

The limitations of the study are (1) the inclusion of only six CEE countries in the sample
and (2) the exclusion of microenterprises from the sample, i.e. those enterprises that employ
fewer than ten people and whose value and revenue does not exceed 2 m euro. However, it
should be noted that the largest economies and the most important countries of the region,
which are also members of the EU, are included in the study. Microenterprises’ data were
excluded mainly due to the low reliability of their financial data. (3) The capital structure
relationships are observed following the applications of the static panel and (4) the
endogeneity issue is not addressed in themodel. However, it should be noted that the problem
of endogeneity occurs mainly in the case of simultaneous equation models, measurement
errors and omitted variables. In the case of our study, we rely on the single-equation model,
and it is not a transformed version of the more complicated model. We also made efforts to
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remove unreliable data, and estimations of many models with different number of variables
did not change the conclusions. Therefore, we believe that this problem did not significantly
affect our results.

Note

1. EMIS (formerly known ISI Emerging Markets Group) was established in 1994. It is a consulting
company focused on emerging markets. EMIS operates in and reports on countries where high
reward goes hand-in-hand with high risk. It brings information, research and analytical data, peer
comparisons and more for over 147 emerging markets (https://www.emis.com).
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