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Abstract

Research background: The corporate debt situation can be considered a crucial factor influ-
encing the future development of the financial performance of the firm. It is essential for every
business entity to know its financial health, its strengths and weaknesses, and how its busi-
ness has been affected by the COVID-19 pandemic and all the changes it has brought.
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Purpose of the article: The main aim of this paper is to explain and quantify the consequences
of the COVID-19 pandemic, analyze changes in the growth of crucial determinants, and iden-
tify new trends in Slovak enterprises throughout the monitored period of 2018-2021.
Methods: Hence, a statistically significant difference between the individual indicators due to
the period in which the firms achieved these values was determined using the Friedman test.
It determined whether the average values of the financial indicators remained constant over
the period under review (the years 2018 and 2019 are considered pre- COVID-19 years, while
2020 and 2021 are years when the globe was already being impacted by the outbreak of the
COVID-19 pandemic) or whether the individual values of the indicators differed significantly.
Findings & value added: Considering that there are statistically significant differences in the
indicators of self-financing ratio, current indebtedness ratio, and equity leverage ratio in all
monitored periods except for the years 2020 and 2021, where the average values of these debt
indicators are the same, the results indicate that the COVID-19 pandemic also negatively
impacted the indebtedness of Slovak enterprises. Although this research paper, focusing on
the financial performance of the firms in the post-pandemic period, is pioneering in Slovakia,
the biggest contribution of the study is the application of the latest information, which could
help in more precise monitoring of corporate financial stability and debt policy during the
current challenging period. The obtained results provide important universal guidelines for
building financial strategies improving long-term financial resilience of enterprises.

Introduction

The COVID-19 pandemic has significantly affected the financial health of
enterprises in most countries, and also the worldwide economy (Michulek
et al., 2023; Kinnunen et al., 2021). In addition to the approach of employers
(Adamowicz, 2022) and the economic environment of individual markets
(Hartmann et al., 2022), it also had a slight but noticeable impact on con-
sumer behavior (Horodnic et al., 2022; Waliszewski & Warchlewska, 2021).
The pandemic is an external factor that affects firms differently, depending
on their focus (Gtodowska et al., 2023). In order to avoid the spread of the
COVID-19 pandemic, many governments implemented measures world-
wide (Labidi, 2023). In Slovakia, many types of interventions were present-
ed. One of the most challenging measures was the lockdown of the econo-
my, which involved restricting or outright prohibiting the functioning of
some particular enterprises while isolating individual people (Harantova et
al., 2022). Depending on the type of enterprise, the impact of the COVID-19
pandemic on individual firms was significantly different (Zur & Walega,
2023). Some firms took advantage of the circumstances and improved sales
(Chen & Wu, 2022), while others were negatively impacted by the COVID-
19 pandemic (Xu & Jin, 2022). However, many enterprises were forced to
stop their business and thus faced existential problems. Globally, business
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entities operating in the fields of gastronomy (Ciolek, 2021), the hotel in-
dustry (Garcia-Gomez et al., 2021), and tourism (Kaczmarek et al., 2021), as
well as many manufacturing enterprises, suffered the most and were
forced to completely stop their production due to production restrictions
during the lockdown (He et al., 2020; Valaskova et al., 2022). With the sus-
pension of business operations, the government of the Slovak Republic also
accepted several types of financial subsidies, the purpose of which was to
eliminate the negative consequences of the COVID-19 pandemic whose
devastating effects on production, operations, and sales are reflected in
a negative rate of return. Zhao et al. (2023) claim that its effects are signifi-
cantly worse than those of the previous financial crisis. In these unfavoura-
ble circumstances, firms try to use limited sources of funds, which the au-
thors argue will also have a negative effect on their performance. Accord-
ing to Sajnog and Rogozinska-Pawelczyk (2022), a company should always
try to maximize its value for the benefit of shareholders by making invest-
ments that generate cash flow. Many financial resources that support the
assets that this cash flow generates for the firm configure the corporate
capital structure. The question of whether the financial resources that rep-
resent the capital structure with which the firm finances its business activi-
ty may influence its financial performance persists (Kristof & Virag, 2022).
The arrival of the COVID-19 pandemic also caused significant difficulties
in cash flows for companies. According to Brunnermeier and
Krishnamurthy (2020), production and service delivery of enterprises
stopped under the impact of several restrictive measures, which led to dif-
ficulties with the maturity of receivables. The effect of the gradual emer-
gence of insolvency was caused by this phenomenon, which was typical of
many enterprises (Pulawska, 2021). Reduced production caused a decrease
in activity and turnover of individual property goods. The management
results gradually decreased, which was reflected not only in the perfor-
mance of the firm (Krasteva & Nagy, 2022), but also in its profitability
(Miskufova et al., 2022). Enterprises were compelled to request additional
funding during the COVID-19 pandemic due to the demanding manage-
ment of cash flows, which significantly impacted the capital structure and
level of debt held by the company (Kovacova et al., 2022) and had an im-
pact on its financial performance (Gajdosikova & Valaskova, 2022).

Many authors worldwide, as previously mentioned, discuss financial
success as one of the fundamental requirements for the long-term survival
of a firm. Businesses must first identify the factors that can influence them
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to be successful, and then determine the indicators that can be used to
measure financial performance and, subsequently, manage it proactively.
Nagy et al. (2022) highlighted that the financial success of an enterprise,
which can be measured by its ratio of liquidity, solvency, or profitability,
determines its financial performance. Individual governments also imple-
mented aid packages to alleviate the poor economic situation in order to
reduce the negative impacts of measures on businesses and prevent the
business environment from collapsing. The COVID-19 pandemic is a mile-
stone that significantly affected not only people’s lives, but also the func-
tioning of enterprises (Blazek et al., 2023). The ability of companies to adapt
to sudden changes comes to the fore, and for some types of companies this
can mean avoiding bankruptcy (Korol & Fodadis, 2022), while for others it
means the possibility of development and new opportunities (Nagy &
Lazaroiu, 2022). The ability to adapt is related to the management’s ability
to react quickly and modify its plans and strategies. Making the appropri-
ate choice depends on understanding the financial health of the firm, its
strengths and weaknesses, and its operational predictions. In the case of
significant global external effects, such as a pandemig, it is crucial to under-
stand how and to what extent it can affect a firm. Due to this, financial
analysis is becoming increasingly important as a tool for assessing financial
health and monitoring the consequences of the pandemic, which have
a direct impact on financial performance.

In general, the effects of the COVID-19 pandemic are observed from dif-
ferent perspectives, and it is interesting to monitor and quantify the related
changes and how it has affected the lives of people in all its aspects. The
main aim of this paper is to describe and quantify the COVID-19 pandem-
ic’s effects, evaluate changes in the growth of critical debt determinants,
and simultaneously identify new trends in Slovak enterprises in the moni-
tored period of 2018-2021 (the pre- COVID-19 years are 2018 and 2019,
while the years of the globe being hit by the COVID-19 pandemic are 2020
and 2021).

Derco (2022) analysed the changes on the Slovak market (2018-2020) in
conditions of market concentration and insolvency issues. He identified
a decline in profitability indicators and an increase in the liability-to-assets
ratio, and recommended the protection of enterprises against insolvency.
Nemec and Spacek (2020) debated on the consequences of the COVID-19
pandemic on macro-level financial aspects based on the qualitative re-
search approach, but the same outputs were confirmed by Cajkova et al.
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(2021) who added also quantitative methods to analyse the shortfalls
caused by the COVID-19 pandemic. Tobisova et al. (2022) studied the way
of re-evaluation and re-consideration of an effective financial policy in the
context of various changes and restrictions brought by the COVID-19 pan-
demic, and they proposed a very specific simulation method. Moreover,
the effect of the COVID-19 pandemic on financial problems of small and
medium-sized enterprises in specific sectors was inspected also by Civelek
et al. (2022), Sedliacikova et al. (2021), Dziwok and Karas (2021) or Szustak
et al. (2021). However, none of these studies evaluated changes in the in-
crease or decrease of critical determinants of financial stability and did not
identify new trends in Slovak enterprises.

Thus, the biggest contribution of the study is the application of the latest
data, which could help in more precise monitoring of corporate financial
stability during the current challenging period. This research paper, focus-
ing on the financial performance of the firms in the post- COVID-19-
pandemic period, is also a pioneering one in Slovakia. Enterprises are un-
der constant pressure to discover innovative methods and assess relevant
indicators to grow and survive in the ever-changing business climate. In
this situation, businesses need to build and strengthen their financial resili-
ence in order to survive unforeseen circumstances and attain long-term
sustainability. It is therefore important to analyse changes and identify
trends, capabilities and strategies to enhance enterprise elasticity in specific
national or local environments and so the outputs of the research may help
enterprises to adjust quickly to changes in the environment by providing
relevant and latest information to minimize vulnerabilities, prevent high-
cost activities, and continue in business operation. The importance of one-
country studies has arisen during the last COVID-19 pandemic, as each
national economy has been affected differently based on the overall indus-
trial orientation of the country.

The paper is divided into the following sections. The first part of the
paper is focused on the main theoretical background of the issue as well as
the most relevant and recent studies in the field. The methods for meeting
the objective of this paper, which include describing and quantifying the
COVID-19 pandemic’s effects, assessing changes in the growth of crucial
determinants, and simultaneously identifying new trends in Slovak enter-
prises for the monitored period of 2018-2021, are described in the second
section. The third part describes the results obtained by the previous calcu-
lation of selected debt indicators and their subsequent statistical verifica-
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tion with a description of the obtained results, which are compared in the
context of other relevant studies published worldwide. The most important
results of this research are summarized at the end of this paper, along with
the limitations and future research on this issue.

Literature review

Crises generally occur relatively unexpectedly, despite the efforts of econ-
omists around the world to forecast the development of economies. The
COVID-19 pandemic paralyzed the world, almost stopping the developed
economies for a time. The COVID-19 pandemic hit the world unexpectedly,
and scientists and analysts worldwide are attempting to quantify its im-
pacts on a variety of factors, including employment (Privara, 2022; Kozak &
Wierzbowska, 2022; Svabova et al., 2021; Kramarova et al., 2022) and GDP
(Syarifuddin & Setiawan, 2022), via evaluations of the business environ-
ment (Bayramov et al., 2023) or firms in various sectors (Cui et al., 2021), to
the investigation of changes in purchasing behaviour (Tesarova & Kri-
zanova, 2022), among others.

Not only the development of the economy but also of the company itself
depends on several factors, which primarily include the state of demand
and supply on world markets, directly affecting the demand and supply of
domestic products (Svabova et al., 2022). Even before the arrival of the
COVID-19 pandemic, the global economy was experiencing a decline in
global demand (Moorhouse et al., 2021; Durana & Valaskova, 2022), which
gradually began to manifest itself towards the end of 2019 (Gunalan et al.,
2020). Gross domestic product (Burger & Slampiakova, 2021,) is a crucial
indicator for assessing economic performance since its development reveals
how the monitored economy has changed over time. According to
Ciravegna and Michailova (2022), the first unfavorable consequences of
deteriorated economic development may have been seen as recently as
2019, when Coccia (2021) reported that the global economy grew by just
2.9%. To reliably forecast quarterly GDP data for 8 major economies, the
United States, Mexico, Germany, Italy, Spain, France, India, and Japan, Jena
et al. (2021) developed a multilayer artificial neural networks model that
can predict the consequences of a pandemic. Asian nations saw modest
development from January to March. Compared to the prior quarter, In-
dia’s GDP increased by 2.38%. Similar to the other nations, India imposed
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a nationwide lockdown, as confirmed by Joshi et al. (2020). According to
Sahoo and Ashwani (2020), as the economy was already slowing when the
COVID-19 pandemic broke out, the growth rate from January to March
2020 does not accurately represent the effects of the lockdown. The Japa-
nese economy decreased by 0.5% during that period compared to the pre-
vious quarter; that was the second straight quarter in which economic
growth declined. Even Iwamoto ef al. (2021) stated that the Japanese econ-
omy has been severely impacted by decreased exports due to a trade war
between the US and China, followed by a drop in consumer expenditure.
There was a slowdown in the national economy in a few countries, princi-
pally caused by the development of the external environment and the im-
plementation of first measures in particular economies.

The industrial sector is typically regarded as the most crucial domain of
the economy from the perspective of its structure in numerous countries
(Szczygielski et al., 2022), as industry development directly affects the
growth of the GDP. At the end of 2019, the first restrictive measures ap-
peared in China, which had already begun to appear in the rest of the de-
veloped world during that period. Despite the above, economies have not
yet collapsed, as was the case the following year, when restrictive measures
predominantly impacted global demand. According to Medlock et al.
(2021), the resulting trade balance deficit varied depending on the GDP of
the individual countries. The measures introduced as part of the fight
against the spread of COVID-19 mainly affected tourism (Sigala, 2020) and
the service sector (Zayed et al., 2022). Jena et al. (2021) indicate that, in con-
trast to Germany, nations with a greater dependence on tourism and the
service sector include France and Spain, where the largest impact is shown.
The drop in GDP in connection with the COVID-19 pandemic can thus be
considered a global problem.

The destructive spread of the COVID-19 pandemic, along with the ex-
pansion of restrictions in several countries, has resulted in a sharp decrease
in economic growth and led to recession (IMF, 2020). Whereas previous
recessions were caused by an inherent economic or financial shock, the
current recession is driven on by a public health crisis (Zhou & Zhou,
2022). The decrease in aggregate demand resulted in more layoffs, which
led to higher unemployment. According to Tan ef al. (2022), all industrial
sectors saw a decline in consumer demand as a result of COVID-19, which
led to a serious unemployment crisis that affected not just hourly workers
but also professionals who were paid salaries. Rojas et al. (2020) examine

1139



Equilibrium. Quarterly Journal of Economics and Economic Policy, 18(4), 1133-1178

how COVID-19 cases and school closings affect state job markets and dis-
cover that these two variables partially explain for the difference in unem-
ployment patterns across states. Their findings are related to the health
economics literature on population health and economic activity, demon-
strating that negative public health shocks can have massive consequences
on labor markets that dwarf the effects of interventions aimed to alleviate
the COVID-19 pandemic itself. Using exogenous regional variation in Ko-
rea, Aum et al. (2021) quantify the causal impact of COVID-19 outbreaks on
the labor market. The main finding, which states that a one in 1,000 in-
crease in confirmed infections corresponds to a 2.7% decrease in employ-
ment, is roughly half as large as non-causal estimates from the US or the
UK, which confuse the direct consequences of COVID-19 with lockdown
effects. Lukacova et al. (2022), Svabova et al. (2021) or Kramarova et al.
(2022) investigated how labor relations influenced the COVID-19 pandemic
benefit regimes in the Visegrad Group countries. The regulatory frame-
work of the jobless benefits programs in Czechia, Hungary, Poland, and
Slovakia is different from that of their European counterparts because of
their relatively low value, strict qualifying requirements, and shorter peri-
od of support. The COVID-19 pandemic caused a sharp increase in unem-
ployment in Germany as well. Bauer and Weber (2021) examined how the
COVID-19 containment measures in Germany would affect the labor mar-
ket over the short term. By evaluating the treatment effect on unemploy-
ment using difference-in-difference estimation, the authors found that 60%
of the considerably greater inflows from employment into unemployment
in April 2020 were brought on by the shutdown actions. Monitoring the
impact of the COVID-19 pandemic on unemployment in Romania was
dealt with by Radulescu et al. (2021), which determined its effect on the
Romanian labor market, and Davidescu et al. (2021), whose study is intend-
ed to anticipate the unemployment rate for the years 2020 through 2023
using the Box-Jenkins approach based on ARIMA models, examining also
the uncertainty based on fan charts.

Based on the previous literature review, the first hypothesis was devel-
oped, that there are statistically significant differences in the corporate financial
performance across the years caused by the COVID-19 pandemic (i.e. the COVID-
19 pandemic and changes in the macroeconomic development have significantly
affected the corporate financial stability of enterprises)

The COVID-19 pandemic caused several restrictive measures to be im-
plemented by the governments of individual countries to stop the spread of
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the virus, significantly impacting the financial performance of business
entities. To assess the overall financial performance, the financial statement
analysis uses a variety of tools and techniques (Qin ef al., 2022). Ratio anal-
ysis is the main instrument in financial analysis, and it expresses the con-
nection between financial data in various financial statements (Linares-
Mustaros et al., 2022). This assessment also includes investigating the caus-
es of the changes in these ratios. The most frequently used ratios, according
to Ghenimi ef al. (2020), are liquidity ratios, solvency and leverage ratios,
profitability ratios, investors’ ratios, and cash flow ratios. These ratios were
widely used in earlier studies to measure and evaluate financial perfor-
mance, particularly during national or worldwide crises and difficulties.
According to Ahmad et al. (2020), these indicators enable a synthesis of the
information obtained from the statements and give a wide range of im-
portant information about the firm that may help them make financial de-
cisions. Such financial analysis is especially relevant during times of crisis
as the COVID-19 pandemic (Bhavani et al., 2021; Kitowski, 2022; Rutkow-
ska-Tomaszewska et al., 2022). According to specific research on COVID-19,
different variables have varying effects on the corporate performance
(Heyden & Heyden, 2021). Additionally, the latter authors noted that busi-
nesses with higher level of tangibility and liquidity had the best market
results. The findings on profitability were inconclusive. The decline in cor-
porate profitability might indicate issues with companies’ capacity to fulfill
their obligations in general, including paying employees, suppliers, taxes,
etc. Due to this consequence, businesses may turn to loans and funding
(Derco, 2022). Therefore, it was expected that corporate debt would rise as
the COVID-19 pandemic developed. According to several sources (Ellis,
2021; Mirza et al.,, 2023), companies’ capacity to fulfill all their debts is in
doubt given the current operating cycle and growth in debt.

Corporate financial performance is negatively impacted by national or
global economic, political, and general health difficulties. Many of these
crises, including the Asian financial crisis of 1997-1998 (Ha, 2022), the
global financial crisis of 2008 (Tran & Tran, 2023), and many diseases like
the SARS virus (Kung et al., 2022), had a significant negative impact on the
global economy. In the past, financial ratios have been extensively used to
analyse how enterprises performed during worldwide crises. Tan (2012)
examined, in 277 Asian enterprises, the impact of the Asian financial crisis
on corporate performance using leverage and profitability indicators. The
impact of the global financial crisis on the Greek dairy enterprises was
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studied by Notta and Vlachvei (2014) using leverage, profitability, and
liquidity ratios, and they concluded that corporate financial performance
was significantly impacted by that crisis. Demirhan and Anwar (2014) used
eleven financial ratios to analyse the performance of Turkish companies
during the global financial crisis. Generally, the performance of firms was
shown to be negatively impacted by the financial crisis.

Research results of the COVID-19 pandemic and its impact on corporate
performance have been conducted in various contexts, including devel-
oped countries (Chen et al., 2022), emerging economies (Ben Hssain et al.,
2022; Ghosh & Bhattacharya, 2022; Nguyen et al., 2022; Shear & Ashraf,
2022; Wang et al., 2022), and specific regions, such as G20 countries (Atayah
et al., 2022; El Khoury ef al., 2022), the ASEAN-5 (Ardiyono, 2022), and the
Gulf Cooperation Council (Mzoughi et al., 2022). Some studies evaluated
the effect on the financial performance of particular sectors, such as hospi-
tality or tourism (Boto-Garcia & Mayor, 2022; Ghosh & Bhattacharya, 2022),
construction (Sang et al., 2022; Alsamhi et al., 2022), logistics (Nguyen, 2022;
Atayah et al.,, 2022), telecommunications (Muftiasa et al., 2023), health care
(Vrontis et al., 2022), banking (El-Chaarani et al., 2022a; Nguyen ef al., 2022),
or airlines (Chen et al., 2022; Fontanet-Perez et al., 2022).

Taking the previous international studies into consideration, the chang-
es in the development of crucial financial ratios should be examined also in
the Slovak environment. Thus the second hypothesis fests statistically signif-
icant changes in the development of critical financial ratios (indebtedness ratios)
caused by the COVID-19 pandemic across the years.

The worldwide outbreak of the COVID-19 pandemic significantly high-
lighted the financial performance of firms. Many authors (e.g.,
Albuquerque et al., 2020; Khatib & Nour, 2021; El-Chaarani et al., 2022b;
Gazi et al., 2022) pointed out that companies that regularly monitored and
regularly increased their financial performance overcame the crisis times
caused by the outbreak of the COVID-19 pandemic significantly more easi-
ly and with less loss than companies that neglected such issue. Even
though economy in Slovakia is primarily driven by the industrial and con-
struction sectors, which went through lockdowns and quarantines, only
a few studies have examined the impact of the COVID-19 pandemic on
corporate performance there. Businesses are always under pressure to find
new ways to operate and evaluate pertinent metrics in order to thrive in
the dynamic business environment. To improve enterprise resilience in
particular national or local environments, it is crucial to investigate changes
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and identify trends and corporate capabilities. The findings of the study
may assist enterprises in quickly adapting to environmental changes by
offering pertinent and up-to-date information to reduce vulnerabilities,
avoid costly activities, and run ongoing business operations.

Research methods

The COVID-19 pandemic highlighted the financial performance of busi-
nesses, as companies that regularly monitored and improved their financial
performance overcame these crisis times significantly easier than enterpris-
es that did not focus on such issue. According to Bouri et al. (2020), a finan-
cially stable company can operate simpler during recessions because it has
enough financial resources and can more easily deal with a drop in market
demand. Thus, financial stability may be considered a measure of how well
a business can respond to changes not only in the microeconomic
(Alamsyabh et al., 2022), but also in the macroeconomic environment of the
company (Radovic-Markovic et al., 2022; Ha Hong, 2022).

Individual financial data from the ORBIS database, was the basis for the
financial analysis. The search for firms operating in Slovakia indicated
30,130 enterprises. The acquired database of financial data had to be ad-
justed before calculating the most crucial financial indicators. Enterprises
were removed from the generated dataset if they did not provide all the
required data for financial analysis throughout the monitored period of
2018-2021 (the pre- COVID-19 years are 2018 and 2019, while the years of
the globe being hit by the COVID-19 pandemic are 2020 and 2021). Any
outliers that would have reduced the usefulness of the conclusions drawn
from the realized financial analysis were also removed using Z-Score
method. Using this approach, it is possible to determine the difference be-
tween each received signal strength observation and the time-series mean
received signal strength observation. Following that, the result is divided
by the standard deviation of the observation. When the Z-Score is 0, the
mean of the time-series observation and the received signal strength obser-
vation are equal. A positive and a negative Z-Score indicate that the re-
ceived signal strength measurement is above and below the mean. A re-
ceived signal strength observation is regarded as an outlier if its Z-Score
value is higher than an established threshold. In general, the most used
threshold for detecting outliers is +3 (Yaro et al., 2023). Accordingly, when
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the Z-score value of a received signal strength observation was higher than
+3 in this research, we regarded it as an outlier. After this adjustment, the
database now contains 1,618 firms, whose essential identification data are
shown in Table 1.

The complete dataset necessary for the debt analysis of firms operating
in Slovakia is included in the final data. To evaluate the firm size character-
istics, the following conditions were considered: a very large enterprise
fulfils at least one of the following conditions: operating revenue > 100 mil-
lion EUR, total assets > 200 million EUR, and employees > 1,000. A large
enterprise is regarded as one with an operating revenue of > 10 million
EUR, total assets > 20 million EUR, and employees > 150. An enterprise is
considered medium-sized if it satisfies at least one of the following re-
quirements: operating revenue > 1 million EUR, total assets > 2 million, and
employees > 15. Small enterprises are defined as those that do not meet
these criteria. The final dataset contains the most enterprises operating in
the medium-sized enterprise category. On the contrary, the category that is
least represented is that of very large enterprises.

Three types of ownership structures that enterprises operating in Slo-
vakia implement are partnerships, private limited companies, and public
limited companies. A private limited company has been legally incorpo-
rated into supplementary legal identities. In this legal form, the sharehold-
ers are only partially liable for any debts incurred by the enterprise (Ferlie
& Trenholm, 2019). Many firms in Slovakia have the legal form of a private
limited company. A public limited company, which is sometimes mistaken
for a private limited company, differs in that it can offer the sale of the
shares of the enterprise to the general public. According to Haloub et al.
(2022), the enterprise might benefit financially from this approach. Another
type of legal form established by a few individuals who are involved in the
ownership and decision-making of the business and its earnings is a part-
nership. According to Kusio et al. (2022), each individual may provide
a distinctive field of specialization to the firm in order to improve its mar-
ketability.

The information about the number of years on the market was also con-
sidered. It is evident that enterprises operating the longest in the market
have the least share (more than 50 years). Many enterprises in Slovakia are
those that have been there for 10 to 20 years. Because they dominate and
have been in the market for more than 10 years, these firms are sufficiently
stable and will give the research the appropriate data.

1144



Equilibrium. Quarterly Journal of Economics and Economic Policy, 18(4), 1133-1178

In Slovakia, most enterprises operate in the category Wholesale and re-
tail trade, including NACE G. Because the Slovak Republic is well-known
for its automobile manufacturing, this category took first place. Their sub-
sequent sale and provision of service are closely related to the production
of cars. The category Manufacturing, comprised of NACE B, C, D, and
E, can be considered also an important economic sector. Today, manufac-
turing is still paramount in Slovakia. On the contrary, the fewest enterpris-
es in the sample operate in category Agriculture, including NACE A (Table
1). The simplified version of sectoral classification was chosen (following
the standards of the Statistical Office) to obtain relevant, consistent and
comparable information on production economic activities necessary for
the decision-making process at all levels of management and satisfying the
needs of users at the corporate, national and international level.

Less debt being used by the firm currently is often an indication that the
enterprise is financially healthy. Riskier, higher debt often results in less
cash available for general operations and supplier payments since the firm
must pay interest expenses. The financial analysis of enterprises operating
in the Slovak Republic was performed using 10 crucial debt ratios, their
formulas are provided in Table 2. There indicators are the most frequently
used financial ratios used to measure the level on indebtedness and they
also reflect the level of financial stability and insolvency of enterprises.

Individual financial indicators were calculated using financial data (in
thousands of euros), and basic descriptive statistics such as mean, median,
standard deviation, minimum, maximum, and coefficient of variation (CV)
are included in Table 3.

The following methodological steps were used to perform the overall
financial analysis:

1. Firstly, for each firm operating in Slovakia throughout the monitored
time horizon, which was defined for the years 2018 to 2021, crucial fi-
nancial ratios were determined. Using the methods of analysis, explora-
tion, and explanation, individually calculated financial parameters im-
pacting business performance were subsequently examined.

2. Subsequently, the normality tests were used to confirm whether a da-
taset is well-modeled by a normal distribution. In addition to the graph-
ical assessment of normality, the statistical test of normality can also de-
termine whether a population proportion uses a non-normal distribu-
tion (Bishara et al., 2021), and is useful since it can be difficult to discern
whether any deviation from linearity is systematic or the result of sam-
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ple variation (Kolkiewicz et al., 2021). The null hypothesis states that the
population proportion comes from a normal distribution, while the al-
ternative indicates that the population proportion is from a non-normal
distribution. The original sample size limitation for the Shapiro and
Wilk (1965) test was 50. This test was the first to be able to detect devia-
tions from normality, using either skewness, kurtosis, or both, and, due
to its strong power characteristics, it has become the recommended test
(Avram & Marusteri, 2022). The Shapiro-Wilk test covers the composite
hypothesis that the data are independent, identically distributed, and
normal given a sample Xi,X;, ..., X,0f n real-valued observations, i.e.
N(u, 0?) for some unknown real u and some ¢ > 0. It is unlikely to lose
any information while getting the order statistics X(;) < Xy < =+ < X
if the data X;,Xj, ..., X,, are arranged in order (Hanusz et al., 2016). It is
required to consider the expectations of Z; as well as the correlation of
X1y X2y X(ny tO determine if the order statistics of X; are well con-
nected with expected standard normative order statistics. A correlation
less than 1 would suggest non-normality, but a correlation close to 1
would represent a considerable fit to normality. According to Demir
(2022), if a constant is added to all the Xj, it is then added to their order
statistics, as well as to X, leaving X;y — X and s, unchanged. If all X; are
X=%)

multiplied by a positive constant, the ratios = and correlation re-
X

main constant. Therefore, if the X; are independent and identically dis-
tributed normal, the correlation will have the same distribution regard-
less of location u or scale o of the X;. The Z;, and its expectations m;
have several symmetry properties. The more well-known Shapiro-Wilk
statistic uses both the means and covariances of the normal order statis-
tics Z(j), whereas the Shapiro-Francia statistic (Shapiro & Francia, 1972,
pp. 215-216) uses the squared correlation of X(; with m;. The original
Shapiro-Wilk test statistic is defined by

S aiX, 2

— T]l'=1 J (]_)2 (1)
z:j:1(XJ'_X)

as in Shapiro and Wilk (1965). According to Yap and Sim (2011), the
value of W is between zero and one. However, one indicates that the
data are normally distributed, whereas smaller values of W result in
the rejection of normality. To test for normality, many other commonly
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used normality tests exist, such as Anderson-Darling test (Anderson &
Darling, 1954), Cramer-von Mises test (Cramer, 1928), and Kolmogo-
rov-Smirnov test (Kolmogorov, 1933; Smirnov, 1936). The Kolmogorov-
Smirnov test statistic is the maximum absolute difference between the
cumulative distribution function and normal cumulative distribution
function, compared to the Anderson-Darling and Cramer-von Mises
tests, which are based on a weighted integral of the squared difference.
The output of statistical software typically includes the normality test
p-values, and a small p-value is interpreted as indicating that the sam-
ple does not come from a normally distributed population. This test of
a parametric hypothesis is typically related to nonparametric since
many statistical methods (such as t-tests and analysis of variance) as-
sume that variables are normally distributed. If not, nonparametric
methods might be required.

In the next step, to identify treatment differences in multiple test trials,
the Friedman test, a nonparametric alternative for one-way ANOVA
with repeated measures analysis of variance by levels, was performed.
The Friedman test ranks the K algorithms considered on each dataset
independently (Lopez-Vazquez & Hochsztain, 2019). The data can be
grouped into a table with n rows and K columns, where the rows rep-
resent the blocks, and the columns typically reflect the various condi-
tions. Ranks (R, i =1, ..,n; k = 1, ..., K) of the conditions by blocks are
used as the data of the test, thus 1 < Ry, < K,i =1,..,n (Xuet al, 2017).
The data must adhere to two assumptions: (i) the variables must be
mutually independent, so that the findings in one block do not impact
the results in another, and (ii) the observations in each row may be or-
dered individually based on some criteria (Sayyareh, 2017). Friedman’s
test examines if the rank totals for each condition deviate noticeably
from the expected values, according to Benavoli et al. (2016). The test
statistic created by Friedman is

12
E. = K_
T T nk(k+1) “k=1

R% —3n(K+1) 2)

where R, = Y7, Ry is the sum of the ranks for each condition k over
the n blocks. Under the null hypothesis, this statistic F, has an asymp-
totic Chi-square distribution with K — 1 degrees of freedom as n tends
to infinity. Generally, the null hypothesis is rejected at the level of sig-
nificance if F, = yZ_1.1_o where xz_1.1_, is the (1 — a) quantile of the
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Chi-square distribution with K-1 degrees of freedom (Lopez-Vazquez
& Hochsztain, 2019).

4. Friedman’s test results indicate a considerable difference between
groups but do not identify which pairs of groups are different. Conse-
quently, it is generally necessary to apply a post hoc procedure for
pairwise comparison once these multiple comparison tests have reject-
ed the null hypothesis (Sayyareh, 2017). In order to investigate differ-
ences between pairs of medians, there are multiple comparison tech-
niques available in the literature. However, the Bonferroni correction
was used in this study to reduce the likelihood of obtaining a statisti-
cally significant result and to identify the problem of multiple compari-
sons. According to Xu ef al. (2017), the Bonferroni-Dunn test is adjusta-
ble and can be applied to examine if differences exist between two
conditions as well as among all conditions. Previously, Dunn (1961)
discussed how to handle this issue using a Bonferroni adjustment,
which may change the rejection level for any test by dividing a by the
total number of tests and requires a significantly lower p-value to reject
any test. The Bonferroni-Dunn test, according to Lopez-Vazquez and
Hochsztain (2019), uses an adjustment to the critical value used to re-
ject the null hypothesis in order to lower the familywise Type I error
rate, i.e. 1 — (1 — a)¢, where ¢ = K(K — 1)/2 is the number of compari-
sons and « is the per comparison Type I error rate. The overall proba-
bility of committing at least one Type I error in the set of comparisons
is adjusted to ensure that it does not exceed a predetermined « (Liu &
Xu, 2022). The conditions k and j are considerably different if

_ a nK(K+1)
K(K-1) 6

Rk —Rj| =z 3)

where z; — ——— is the (1 - ) quantiles of the standard normal

K(K-1)
distribution (Xu et al., 2017).

K(K-1)

Results and discussion

The evaluation of corporate debt is often based on a variety of debt indica-
tors. In order to achieve the aim of this research paper, the following 10

1148



Equilibrium. Quarterly Journal of Economics and Economic Policy, 18(4), 1133-1178

debt ratios were chosen. Table 4 summarizes their average values during
the observed time horizon of 4 years.

The most important indicator is the total indebtedness ratio, which
characterizes the share of debt in total assets. Before the outbreak of the
COVID-19 pandemic, the level of indebtedness of companies operating in
Slovakia reached an average value of over 60%, while during the COVID-
19 pandemic, the value of this indicator gradually decreased. In 2021, the
average debt ratio was the lowest, at 57.1%. According to Johnson and
Yushkov (2022), this indicator can also be interpreted as a measure of the
debt burden on total assets. The recommended value of the total indebted-
ness ratio ranges from 30 to 60% (Zhao & Fang, 2022). According to
Yazdanfar and Ohman (2015), the optimal value differs depending on the
association of the company with the industry. Manufacturing firms need to
have more own financial sources, where a value of up to 70% is often stat-
ed. On the contrary, companies operating in the service sector usually tie
up a significantly lower share. According to Kramolis and Dobes (2020),
high debt levels might be justified by substantial reserves, which, while
derived from internal resources, are reported on the balance sheet as a for-
eign source of the firm. From the perspective of creditors, it is preferable to
create a sizable financial reserve in the case of corporate bankruptcy, which
is related to the fact that, if the value of the ratio is higher than the industry
average value, it will be harder for the company to obtain foreign capital
because creditors will demand that they participate as risk owners to
a greater extent (Gajdosikova et al., 2023b).

The self-financing ratio indicates how independent the company is or
how much of its business activities are financed by equity. Since this indi-
cator complements the total indebtedness ratio, its growth during the mon-
itored period was exactly the opposite. Because the level of the self-
financing ratio steadily rose over time until it reached an average level of
40.6% in 2021, enterprises started to finance their operations primarily us-
ing equity after the outbreak of the COVID-19 pandemic. This indicator
evaluates the overall stability of the company (Svidronova & Vacekova,
2012), while it should not fall below the level of 20-30% (Mazanec &
Bartosova, 2021). In general, the level of the indicator depends primarily on
the area of operation of the firm, industry classification according to
NACE, interest policy, availability of credit and other factors. Monitoring
the self-financing ratio in addition to the return on equity is recommended,
(Dinh & Pham, 2020). If the company mainly uses foreign resources to fi-
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nance its business activity, it is recommended to monitor the level of cur-
rent indebtedness ratio and non-current indebtedness ratio.

The current indebtedness ratio indicates the ratio of short-term debt to
the total assets of the firm. Conversely, the non-current indebtedness ratio
shows how much corporate assets are financed through long-term debt.
From the financial analysis results, which were focused on corporate in-
debtedness, it is clear that the share of the corporate short-term or long-
term debt in its total assets gradually decreased from year to year, which is
also related to the gradual reduction of the total indebtedness ratio. Enter-
prises use short-term debt to a greater extent, which, according to Chen et
al. (2021) is essential not only for the creditors of the firm, but also for its
investors, as it determines whether the company is liquid enough to repay
its short-term obligations.

The debt-to-equity ratio is comparable to the total indebtedness ratio in
that both indicators increase when the use of debt in the capital structure of
the firm increases (Flor ef al., 2023). According to Batrancea (2021), this
indicator is closely related to liquidity since it reveals the ability to repay
debts. Ghardallou (2022) claims that the Central European countries are in
a beneficial condition if the value of the indicator is at the level of 1 to 2.
The optimal debt-to-equity ratio is considered to be between 0.5 and 1.5 in
most industries, according to Zhu (2022), while Nukala and Rao (2021)
suggest that the proper range is between 0 and 2.5. Values greater than 2
are typically considered riskier by creditors and owners, yet even in this
situation the most appropriate value depends on the industry in which the
enterprise operates (Herciu & Ogrean, 2017).

In 2018, which represents the year with the highest average level of
debt, the average value of the indicator in the conditions of Slovak enter-
prises is slightly over the optimal level, according to the computed data.
The average value of the monitored ratio gradually decreased after the
COVID-19 pandemic outbreak, which is beneficial for firms because, ac-
cording to Batrancea (2021), the lower the ratio, the better, because a high
value of the monitored indicator is frequently related to high risk.

The interest coverage ratio, which identifies the ability of the firm to
cover the cost of debt, is primarily used to monitor the adequacy of debt
bearing. According to Chadha and Sharma (2015), this measure reveals
how corporate revenues cover its interest payments. The lower the value of
the indicator, the more the company is burdened with interest costs. The
ratio reached an average value of 9.951 in 2018, which gradually increased
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during the monitored period, with the exception of 2019, when there was
a slight decrease. Lee and Hu (2018) point to the fact that this indicator
informs creditors about the level of the created financial reserve in case of
bankruptcy, and shareholders about how much of the corporate profit will
remain after paying the price of the debt. Gul and Cho (2019) consider
a value greater than 3 to be optimal, but, according to Zulkipli et al. (2019),
even a value of 4 is considered risky, and the optimal value is in the range
of 6 to 8. Generally, the higher the value of the interest coverage indicator,
the more desirable it is for the company.

The interest burden ratio, which represents the share of interest pay-
ments made by the firm on profits earned, is the reversed indicator of the
interest coverage ratio. In comparison to the interest coverage indicator, the
average value in the conditions of Slovak companies gradually decreased
from year to year, while, after the outbreak of the COVID-19 pandemic, 1€
of earnings before interest and taxes accounted for 0.132€ of interest paid in
2020, and the value of the ratio decreased to 0.122€ in 2021. A high value
indicates a significant amount of profit available to cover the debt, but the
ratio may also suggest that the firm is not using its debt effectively. Accord-
ing to Jeppson et al. (2021), in the long term, the value of the indicator must
be lower than 100%.

The equity leverage ratio, which reflects the amount of assets made up
of equity and is the inverse value of the self-financing coefficient
(Michalkova et al., 2021), also has a significant impact on corporate efficien-
cy. The value of the monitored indicator significantly decreased from year
to year during the observed period. Before the outbreak of the COVID-19
pandemic, the equity leverage ratio reached an average value above 3,
while after the beginning of the COVID-19 pandemic, the average value of
the indicator in the conditions of Slovakia gradually decreased below this
level. In general, if the ratio has a downward tendency, the company is
tying up excess capital from its own resources (Pekarek, 2022). According
to Istok and Kanderova (2019), a higher indicator value denotes a lower
percentage of owned resources and a higher share of debt in the overall
financing. Eisdorfer et al. (2013) found that the optimal level fluctuates
about 1.5, whereas Tousek et al. (2021) stated that a desired level of 4 is
reached when 75% of the business activity is financed by debt. Similar to
the self-financing ratio, this indicator needs to be related to profitability
indicators, primarily the profitability of equity capital, due to the effect of
financial leverage, which is positive if the profitability of invested capital is
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higher than the price of interest-bearing foreign resources (Pal & Nandy,
2019).

The financial independence ratio is the next indicator to determine the
financial stability of the firm. Following the outbreak of the COVID-19
pandemic, the average value of the monitored ratio in enterprises operating
in Slovakia in the years 2018-2021 steadily increased, indicating a rise in
the use of own resources to fund business needs. According to Melnik et al.
(2020), this indicator reveals how much a firm can finance its business ac-
tivity using its own resources, which indicates how high the level of finan-
cial independence is.

The last calculated indicator is the insolvency ratio, which can be used
to interpret the proportion of liabilities to corporate receivables. The aver-
age value expanded in the period before the COVID-19 pandemic, and,
within the monitored period, it reached its highest level during 2020, when
many negative effects that the COVID-19 pandemic brought with it were
observed. In 2020, 1€ in receivables accounted for 3.011€ in total liabilities.
The insolvency indicator, which, according to Mirmozaffari et al. (2022),
represents the overall financial stability of the firm, must be constantly
monitored by the company. However, the average value decreased again in
2021. According to Schonfeld (2020), primary insolvency results when the
liabilities of the firm exceed its receivables and the indicator value is higher
than 1. On the contrary, the firm is in secondary insolvency if the ratio val-
ue is less than 1, which occurs when its claims exceed its liabilities. This
indicator consequently provides a financial health evaluation by indicating
whether the cash flow is sufficient to pay for its long-term obligations
(Michalkova et al., 2022). As the changes were not considerable, and more
or less merely reflected trends from previous years before the COVID-19
pandemic, it was determined that the beginning of the COVID-19 pandem-
ic in 2020 had little impact on the financial situation of the examined firms
in the area of solvency based on the results of the analysis.

The corporate indebtedness is related to the fact that the firm uses debt
to finance its business activities. Generally, it relates directly to the capital
structure, with the share of equity and debt providing information on the
financing structure. According to Al Amosh et al. (2022), debt financing can
be primarily subsequently specified into short-term and long-term debt,
while currently, in practice, short-term debt is mainly used because it rep-
resents a lower risk from the point of view of creditors.
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In addition to evaluating and monitoring the corporate capital structure,
debt indicators assess the ability to repay obligations. Financial stability is
determined by the ratio of equity and debt, and thus identifying the opti-
mal proportion of financial resources is crucial (Kalusova & Badura, 2017).
A higher share of equity contributes to corporate stability when the com-
pany becomes independent. On the contrary, it becomes unstable if it has
alow proportion of equity. Although a higher level of indebtedness may
not explicitly mean a negative, since the cost of equity capital is higher
compared to the cost of foreign capital (Valaskova et al., 2019), it is never-
theless true that the higher the indebtedness of the firm, the greater the risk
of the business arises, which results in a more difficult acquisition of debt
financing (Durana et al., 2021). Another reason why high indebtedness does
not necessarily mean a negative is that its growth contributes to increasing
profitability or market value (Kovacova et al., 2022), but only in financially
stable companies (Ruckova & Skulanova, 2022). There is also no direct con-
nection between indebtedness and the insolvency of a firm, because a high-
er level of corporate debt does not automatically lead to insolvency (Krabec
& Cizinska, 2022), and therefore it is necessary to compare these indicators
with liquidity indicators (Zaremba, 2016).

A statistically significant difference between the individual indicators
throughout the period in which the firms achieved these values was moni-
tored by the detailed financial analysis. The basic aim was to determine if
the average values of the financial indicators remained constant in all years
of the period under review (the years 2018 and 2019 are regarded as pre-
COVID-19 years, while 2020 and 2021 are years when the globe was al-
ready being impacted by the breakout of the COVID-19 pandemic), or
whether the individual values of the indicators differed widely from each
other.

Using the Kolmogorov-Smirnov and Shapiro-Wilk tests, it was first es-
sential to confirm the normality of the dataset, but the results rejected the
null hypothesis that the data derived from a normal distribution. Nonpar-
ametric tests, which are statistical analysis techniques that do not require
a distribution to fulfill the necessary assumptions to be analyzed, are usual-
ly applied if the data are not normally distributed. Hence, a statistically
significant difference between the calculated indicators concerning the year
was determined using the Friedman test, a non-parametric alternative to
the one-way ANOVA with repeated measures. When the measured de-
pendent variable is ordinal, the Friedman test examines if there are differ-
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ences between groups. The Friedman test result is summarized in Table 5.
For some financial ratios, the p-value of the test is less than the chosen lev-
el of significance, which indicates that the null hypothesis of equal median
values of debt ratios is rejected. It is possible to conclude from the results
that there are statistically significant differences between all indicators of
indebtedness concerning the monitored year. Thus, the statistical tests con-
firm that the macroeconomic development (including the COVID-19 pan-
demic in 2020 and 2021) has significantly affected the corporate financial
stability of enterprises.

As there are statistically significant differences in the monitored debt
indicators, a post hoc analysis was used to determine between which moni-
tored periods the differences in the individual indicators are the most sig-
nificant. Table 6 contains the results of the pairwise comparison of the
monitored years. The total indebtedness ratio, debt-to-equity ratio, and
financial independence ratio indicate statistically significant differences
between all monitored periods. However, the results indicate that the
COVID-19 pandemic also adversely affected the indebtedness of Slovak
companies because there are statistically significant differences in the indi-
cators of self-financing ratio, current indebtedness ratio, and equity lever-
age ratio in all monitored periods, with the exception of 2021 and 2020,
where the statistically significant differences were not confirmed, and the
average values of these debt indicators are the same. However, the non-
current indebtedness ratio and the insolvency ratio similarly reveal the
same average values for 2020 and 2019, 2020 and 2018, and 2019 and 2018.
Thus, based on the results of the post-hoc test, the second hypothesis was
confirmed. as there are statistically significant changes in the development
of critical debt determinants caused by the COVID-19 pandemic. In some
cases (current indebtedness ratio, non-current indebtedness ratio, interest
coverage ratio and insolvency ratio), the p-value (Sig.) equals 1, which
means that there are no differences between the analysed pairs of years
other than due to chance.

Financial performance monitoring is essential for companies operating
in a challenging and competitive environment, especially during the
COVID-19 pandemic. Using the financial data of listed Chinese companies,
Shen et al. (2020) investigated the impact of the COVID-19 pandemic on
corporate performance. The findings have showed that the COVID-19 crisis
had a negative effect on business performance, and that this impact is more
obvious when a corporate investment scale or sales revenue is smaller. The
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same negative effect was declared on the sample of Slovak enterprises
mapping the changes in indebtedness ratios, and thus influencing the over-
all financial stability of enterprises. A sample of 188 non-financial firms
listed in Malaysia for 2019 and 2020 was used by Khatib and Nour (2021) to
evaluate the effect of COVID-19 on firm and governance characteristics as
well as the corporate performance association. The panel OLS regression
between the variables was estimated using several governance and per-
formance attributes. Based on the research results, all firm characteristics,
including firm performance, corporate governance structure, dividend
level, liquidity, and leverage, have been impacted by the COVID-19 crisis,
but not significantly, as the difference between before and after the COVID-
19 pandemic is not statistically significant. These outputs are in contrast
with our findings which may be the consequence of the national economy
orientation and focus. Pooled ordinary least square regression was used
also by Rababah et al. (2020) as a baseline approach to assess the significant-
ly serious negative consequences of the COVID-19 pandemic on the finan-
cial performance of Chinese listed firms. Overall revenue, profitability, and
investment in firms across industries have all decreased as a result. How-
ever, businesses that largely depend on travel and tourism, transport, and
other related industries for a significant portion of their revenue during the
first quarter of 2020 are impacted particularly hard. Since the COVID-19
pandemic hit China, the overall financial performance of the Chinese firms
has decreased across all industries, although this financial impact may be
reduced by introducing new investments. The situation is very similar also
in Slovak environment. The interest coverage ratio uses the level of earn-
ings before interest and taxes, and it is evident (Table 4) that the develop-
ment of this indicator worsened in the analysed period (the optimal value
is 3-5) which was caused by significant changes in the profits (earnings)
achieved.

Data from locally listed companies are used by Ren et al. (2021) to de-
termine the impact on stock returns of regional COVID-19 in 31 Chinese
provinces. The authors revealed cross-sectional differences in stock return
based on a firm’s geographical location and on the time of the COVID-19
outbreak. By adjusting culture and corporate social responsibility in the
research model, Sun and Li (2021) described the relationship between
COVID-19 and financial performance in China. The findings have showed
that COVID-19 had a negative financial impact, particularly on travel and
entertainment. The financial performance of the medical sector, in contrast,
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remains unaffected. According to Wu et al. (2022), firm ranking is signifi-
cant and important in financial performance evaluation since firms want to
know their ranking among competitors in the same field or industry for
benchmarking purposes. Depending on the present financial situation and
ranking, companies can execute the appropriate strategies to enhance their
financial performance (Abdel-Basset et al., 2020). In general, multi-criteria
decision making is a crucial step in the decision analysis process to deter-
mine the optimal alternative by considering a variety of decision criteria or
factors (Rezaei, 2015). By using the entropy-fuzzy VIKOR model, Lam ef al.
(2021) aimed to propose a multi-criteria decision-making framework for
assessing and comparing the financial performance of construction enter-
prises. The impact of the COVID-19 pandemic on corporate financial per-
formance in the construction sector was addressed by Sang et al. (2022) and
Alsambhi et al. (2022). Nguyen (2022) and Atayah et al. (2022) dealt with the
consequences of the COVID-19 pandemic on the logistics sector, and
Muftiasa et al. (2023) investigated the relationship between the telecommu-
nications sector and the COVID-19 pandemic. The present research con-
ducted among Slovak enterprises was not primarily focused on selected
sectors or industries, as the main purpose was to quantify the consequences
of the COVID-19 pandemic. Nonetheless, the negative impact of the pan-
demic on the financial performance was proven by the study; based on the
national orientation of the country it can be claimed that some sectors of
economy have been hit much harder than others (e.g., Gajdosikova et al.,
2023a; Gajdosikova et al., 2023b; Hitka et al., 2023a; Hitka et al., 2023b; Gaj-
dosikova et al., 2022; Lukac et al., 2022). Grancay (2020) also declared the
impact of the COVID-19 pandemic on individual sectors in specific regions
of the Central European area.

The outbreak of the COVID-19 pandemic harmed many aspects of busi-
ness and affected corporate financial and economic situations. Although
the total indebtedness of enterprises in individual studies steadily declined
throughout the pre- COVID-19 period, the number of firms with an opti-
mal level of debt started to decline after the COVID-19 pandemic outbreak.
Previously published studies indicate that firms increase the amount of
debt financing during periods of greater uncertainty and crises. Kucera and
Ticha (2022) examined the impact of the COVID-19 pandemic on the Czech
automotive industry, Gajdosikova et al. (2022) dealt with the indebtedness
of Slovak companies with a focus on the construction industry, and Bartos
et al. (2022) focused on the impact of the COVID pandemic on the tertiary
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sector not only of Slovak and Czech companies but also of the whole of
Central Europe. This is not the case of the analysed sample of Slovak enter-
prises, as the total indebtedness ratio (as well as the current and non-
current indebtedness ratios) decreased in the analysed period and this
trend is obvious also for debt-to-equity ratio (Table 4), which can be the
consequence of worsen financial performance of enterprises and thus of
their reduced ability to obtain a loan. Belas ef al. (2021) investigated and
quantified the impacts of the COVID-19 pandemic on several management
aspects of small and medium-sized enterprises in the Czech Republic and
the Slovak Republic. According to the authors, financial performance is an
essential factor that may determine the consequences of an economic pan-
demic on the operations and ongoing existence of firms. Compared to the
period before the COVID-19 pandemic, SMEs had a more negative percep-
tion of corporate financial performance at that time. Financial performance
declined by 17.2% in the Czech Republic and by 20.3% in Slovakia, so the
negative consequences of COVID-19 crisis were proven in both nations.
Taking into consideration the results of the current study it is evident, that
financial performance and stability of Slovak enterprises measured by se-
lected indebtedness ratios worsened due to the COVID-19 pandemic which
confirm the research findings of other authors in very similar economic
conditions.

Thus, debt financing has increased significantly during the COVID-19
pandemic. In general, the increased need for debt in this period is primarily
motivated by the preventive and strategic needs of firms. At the same time,
it turned out that businesses reacted very quickly at the beginning of the
COVID-19 pandemic because they created higher reserves, thus preparing
for the new situation that the COVID-19 pandemic brought and which
could bring them many potential damages, including bankruptcy.

Conclusions

Numerous studies have been conducted on the COVID-19 pandemic be-
cause of its range, impact on the global economy, and consequences on the
economies of different countries. Macroeconomic or microeconomic anal-
yses of COVID-19 pandemic consequences were carried out, focusing pri-
marily on how the COVID-19 pandemic has influenced enterprises within
a given industry. Studies on the effects of the COVID-19 pandemic on the
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activities of SMEs or large enterprises are additionally included in the liter-
ature on the subject. There are studies that demonstrate the effects of the
COVID-19 pandemic on the business activities of individual companies,
but there is no study that reveals the impact of the COVID-19 pandemic on
the financial performance of enterprises operating in Slovakia. Therefore,
this research paper fills the existing research gap. The obtained results can
be also especially interesting from international Central European perspec-
tive, as the whole region operates with the similar micro and macroeco-
nomic conditions.

As each firm must be aware of its financial situation to compete in the
market, the COVID-19 pandemic increased attention to the financial per-
formance of enterprises. The worldwide outbreak of the COVID-19 pan-
demic significantly highlighted the financial performance of firms. The
main objective of the study is more in-depth analysis was to ascertain
whether the average values of the financial indicators were consistent
throughout the period under review (the years 2018 and 2019 are regarded
as pre- COVID-19 years, while 2020 and 2021 are years when the global
impact of the COVID-19 pandemic was already being felt) or whether the
individual values of the indicators differed significantly from each other.
The comprehensive financial analysis tracked a statistically significant dif-
ference between particular indicators due to the period in which the enter-
prises obtained these values. Based on the results, the total indebtedness
ratio, debt-to-equity ratio, and financial independence ratio indicate statis-
tically significant differences between all monitored periods. However,
considering that there are statistically significant differences in the indica-
tors of self-financing ratio, current indebtedness ratio, and equity leverage
ratio in all monitored periods with the exception of 2021 and 2020, where
the statistically significant differences were not confirmed, and the average
values of these debt indicators are the same, the results indicate that the
COVID-19 pandemic also negatively impacted the indebtedness of Slovak
companies. However, the non-current indebtedness ratio and the insolven-
cy ratio similarly reveal the same average values for 2020 and 2019, 2020
and 2018, and 2019 and 2018. Only a few studies have examined the impact
of the COVID-19 pandemic on corporate performance in Slovakia, despite
the fact that the industrial and construction sectors are largely responsible
for the economic growth of the country and were affected by lockdowns
and quarantines. The biggest contribution of the study is the application of
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the latest information, which could help in more precise monitoring of
corporate financial stability during the current challenging period.

The research presented in this paper extend the literature on corporate
finance in several ways; i) it offers an analysis of the COVID-19 pandemic's
effects on the various economic and financial performance aspects of Slo-
vak enterprises; ii) it measures the pandemic's effects using the internal
data from the enterprises and iii) it concentrates on both pandemic years
(and also the pre-pandemic ones) that have hardly affected the business
operation of enterprises and thus enables the investigation of the pandemic
over that time.

This study is useful in helping governments, shareholders, and compa-
ny owners understand how COVID-19 affects financial performance, par-
ticularly in those industries that have made significant contributions to the
nation's growth. To evaluate the performance of enterprises, the data from
the most recent years were collected, which span from 2018 to 2021. There
are many more factors that affect markets during pandemics; however, this
study concentrated solely at the COVID-19 pandemic. Additionally, the
research may be used to evaluate how well the business performs in re-
spect to other factors, such managerial and decision-making techniques
during the pandemic. However, as this study only looked at one nation,
further research looking at different countries will be necessary to draw
more broadly applicable results as the scope of the paper limits the general-
ization of the findings. To ascertain if there might be differences in the find-
ings and to allow for greater generalization and applicability, future re-
search should analyse this phenomenon across various national economies
or over a longer time horizon than established for this research.
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Annex

Table 1. Firm-specifig features of the sampled enterprises

Firm size %
Small enterprise 26.39
Medium sized enterprise 61.00
Large enterprise 10.26
Very large enterprise 2.35
Legal form and ownership structure

Private limited companies 90.30
Public limited companies 8.22
Partnerships 1.48
Firm age

<10 10.32
10-20 50.74
20-30 35.41
30-40 291
>40 0.62
Economic sector (NACE classification)

Agriculture (NACE A) 3.03
Manufacturing (NACE B, C, D, E) 28.12
Construction (NACE F) 10.82
Wholesale and retail trade (NACE G) 30.28
Services (NACEH, ], KL, M,N,O,P,Q,R,S) 27.75
Total 1,618

Table 2. Summarized formulas of indebtedness indicators

Ratio

Algorithm

Total indebtedness ratio (TT)
Self-financing ratio (SF)
Current indebtedness ratio (CI)
Non-current indebtedness ratio
(NCT)

Debt-to-equity ratio (DE)
Interest coverage ratio (IC)
Interest burden ratio (IB)
Equity leverage ratio (EL)
Financial independence ratio (FI)
Insolvency ratio (Ins)

Current and non-current liabilities to total assets
Shareholders funds to total assets
Current liabilities to total assets

Non-current liabilities to total assets

Current and non-current liabilities to shareholders funds
Earnings before interest and taxes to interests paid
Interests paid to earnings before interest and taxes

Total assets to shareholders funds

Shareholders funds to current and non-current liabilities
Current and non-current liabilities to receivables

Source: Valaskova et al. (2021, 639-659).



Table 3. Descriptive statistics of selected indebtedness ratios (4-year average
values)

mean med. std. dev. min. max. Ccv

th. € th. € th. € th. € th. € dimensionless
TOAS 6,236.665 1,332.780 26,050.079 212.519 273,219.500 4.177
DEBT 1,626.154 340.711 8,787.359 15.459 281,655.250 5.404
SHFD 2,250.421 453.854 9,152.670 45.153 217,389.500 4.067
NCLI 1,005.199 116.541 5,612.349 -1.562 115,098.330 5.583
CULI 2,862.583 582.120 12,811.975 19.475 273,163.750 4476
EBIT 281.875 73.311 1,025.442 -8,979.787 20,284.116 3.638
INTE 38.429 9.700 154.918 0.502 3,975.338 4.031

Note: TOAS Total Assets, DEBT Debtors, SHFD Shareholders Funds, NCLI Non-Current Liabilities, CULI
Current Liabilities, EBIT Earnings Before Interest and Taxes, INTE Interest Paid

Table 4. Average values of indebtedness indicators in the monitored period

Ratio 2018 2019 2020 2021

Total indebtedness ratio 0.629 0.604 0.581 0.571

Self-financing ratio 0.355 0.372 0.398 0.406
Current indebtedness ratio 0.495 0.477 0.452 0.450
Non-current indebtedness ratio 0.134 0.128 0.128 0.121

Debt-to-equity ratio 2222 1.992 1.776 1.712
Interest coverage ratio 9.951 9.045 10.464 13.280
Interest burden ratio 0.147 0.149 0.132 0.122
Equity leverage ratio 3.356 3.135 2.907 2.855
Financial independence ratio 0.652 0.710 0.795 0.837
Insolvency ratio 2.895 2.914 3.011 2.943

Table 5. The output of the Friedman test

TI SF CI NCI DE
Mean Rank 2018 2.11 2.89 227 2.30 2.08
2019 2.25 2.80 227 2.53 2.20
2020 2.63 233 2.63 2.53 2.66
2021 3.01 1.98 2.84 2.64 3.05
N 1618 1618 1618 1618 1618
Chi-Square 481.213 524.077 229.526 60.003 576.643
df 3 3 3 3 3
Asymp. Sig. 0.000 0.000 0.000 0.000 0.000
IC 1B EL FI Ins
Mean Rank 2018 2.79 2.19 2.11 2.92 2.38
2019 2.50 244 220 2.80 2.54
2020 2.26 2.74 2.67 2.34 2.55
2021 2.45 2.63 3.02 1.95 2.53
N 1618 1618 1618 1618 1618
Chi-Square 137.643 169.087 524.077 576.643 18.688
df 3 3 3 3 3

Asymp. Sig. 0.000 0.000 0.000 0.000 0.000




Table 6. The output of the pairwise comparison of the monitored years

L Std. Test . s s
TI Test Statistic Std. Error Statistic Sig. Adj. Sig.
2021-2020 -0.140 0.045 -3.077 0.002 0.013
2021-2019 -0.519 0.045 -11.424 0.000 0.000
2021-2018 -0.904 0.045 -19.921 0.000 0.000
2020-2019 -0.379 0.045 -8.347 0.000 0.000
2020-2018 -0.765 0.045 -16.844 0.000 0.000
2019-2018 -0.386 0.045 -8.497 0.000 0.000
L Std. Test . . s
SF Test Statistic Std. Error Statistic Sig. Adj. Sig.
2021-2020 0.091 0.045 2.015 0.044 0.263
2021-2019 0.559 0.045 12.309 0.000 0.000
2021-2018 0.910 0.045 20.044 0.000 0.000
2020-2019 0.467 0.045 10.294 0.000 0.000
2020-2018 0.818 0.045 18.028 0.000 0.000
2019-2018 0.351 0.045 7.734 0.000 0.000
L Std. Test . . s
CI Test Statistic Std. Error Statistic Sig. Adj. Sig.
2021-2020 -0.002 0.045 -0.054 0.957 1.000
2021-2019 -0.361 0.045 -7.952 0.000 0.000
2021-2018 -0.569 0.045 -12.527 0.000 0.000
2020-2019 -0.358 0.045 -7.898 0.000 0.000
2020-2018 -0.566 0.045 -12.473 0.000 0.000
2019-2018 -0.208 0.045 -4.575 0.000 0.000
L Std. Test . : s
NCI Test Statistic Std. Error Statistic Sig. Adj. Sig.
2021-2020 -0.232 0.045 -5.106 0.000 0.000
2021-2019 -0.233 0.045 -5.133 0.000 0.000
2021-2018 -0.337 0.045 -7.435 0.000 0.000
2020-2019 -0.001 0.045 -0.027 0.978 1.000
2020-2018 -0.106 0.045 -2.328 0.020 0.119
2019-2018 -0.104 0.045 -2.301 0.021 0.128
L. Std. Test . .
DE Test Statistic Std. Error Statistic Sig. Adj. Sig.
2021-2020 -0.123 0.045 -2.710 0.007 0.040
2021-2019 -0.583 0.045 -12.841 0.000 0.000
2021-2018 -0.970 0.045 -21.378 0.000 0.000
2020-2019 -0.460 0.045 -10.131 0.000 0.000
2020-2018 -0.847 0.045 -18.668 0.000 0.000
2019-2018 -0.388 0.045 -8.538 0.000 0.000
L. Std. Test . .
IC Test Statistic Std. Error Statistic Sig. Adj. Sig.
2021-2020 0.286 0.045 6.305 0.000 0.000
2021-2019 0.525 0.045 11.574 0.000 0.000
2021-2018 0.338 0.045 7.448 0.000 0.000
2020-2019 0.239 0.045 5.270 0.000 0.000
2020-2018 0.052 0.045 1.144 0.253 1.000
2019-2018 -0.187 0.045 -4.126 0.000 0.000
L. Std. Test . .
IB Test Statistic Std. Error Statistic Sig. Adj. Sig.
2021-2020 -0.254 0.045 -5.596 0.000 0.000
2021-2019 -0.553 0.045 -12.173 0.000 0.000

2021-2018 -0.437 0.045 -9.627 0.000 0.000




Table 7. Continued

L Std. Test . s s
IB Test Statistic Std. Error Statistic Sig. Adj. Sig.
2020-2019 -0.299 0.045 -6.577 0.000 0.000
2020-2018 -0.183 0.045 -4.031 0.000 0.000
2019-2018 0.116 0.045 2.546 0.011 0.065
L Std. Test . s s
EL Test Statistic Std. Error Statistic Sig. Adj. Sig.
2021-2020 -0.091 0.045 -2.015 0.044 0.263
2021-2019 -0.559 0.045 -12.309 0.000 0.000
2021-2018 -0.910 0.045 -20.044 0.000 0.000
2020-2019 -0.467 0.045 -10.294 0.000 0.000
2020-2018 -0.818 0.045 -18.028 0.000 0.000
2019-2018 -0.351 0.045 -7.734 0.000 0.000
L. Std. Test . .
FI Test Statistic Std. Error Statistic Sig. Adj. Sig.
2021-2020 0.123 0.045 2.710 0.007 0.040
2021-2019 0.583 0.045 12.841 0.000 0.000
2021-2018 0.970 0.045 21.378 0.000 0.000
2020-2019 0.460 0.045 10.131 0.000 0.000
2020-2018 0.847 0.045 18.668 0.000 0.000
2019-2018 0.388 0.045 8.538 0.000 0.000
L. Std. Test . .
Ins Test Statistic Std. Error Statistic Sig. Adj. Sig.
2021-2020 -0.155 0.045 -3.404 0.001 0.004
2021-2019 -0.172 0.045 -3.799 0.000 0.001
2021-2018 -0.150 0.045 -3.309 0.001 0.006
2020-2019 -0.018 0.045 -0.395 0.693 1.000
2020-2018 0.004 0.045 0.095 0.924 1.000
2019-2018 0.022 0.045 0.490 0.624 1.000






