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Abstract: In times of the pandemic and the beginning of the energy crisis, the financial situation
of enterprises operating in the energy generation sector may be a problem. This sector includes
companies that generate energy in different ways and from different sources. The aim of this study is
to determine the general financial situation of enterprises in the energy sector listed on the Warsaw
Stock Exchange. The subject of the paper are the annual financial reports of these entities for the years
2015–2021. Tree hypotheses were formulated regarding various aspects of the financial situation
of the entities under study. The following research methods were used in this paper: analysis of
the literature on the subject and financial statements, and methods of descriptive statistics. The
indicators of liquidity, profitability, debt and activity were calculated. The values of the maximum,
minimum, median, upper and lower quartiles, the arithmetic mean, kurtosis and skewness were
then calculated for each indicator. The increase in energy prices was influenced by the high rate
of economic growth and the so-called post-epidemic inflation. This, in turn, was reflected in the
performance of companies in the energy sector, resulting in increased profitability. The research
carried out by the authors confirmed that the sector financial indicators of energy enterprises with a
dominant share of private capital are concentrated closer to the average value than enterprises with a
dominant share of the State Treasury. The financial situation of coal power engineering companies is
more stable than that of renewable energy companies.

Keywords: Polish energy sector; financial sector analysis; Warsaw Stock Exchange

1. Introduction

Energy generation and transmission is one of the strategic industries, along with
transportation. The development of technologies in the field of alternative energy sources
allowed smaller economic entities to enter the market, along with the most often state-
owned giants that produce and distribute energy. Being a member of the EU, Poland must
comply with the long-term climate policy. It assumes that the following assumptions will
be met by 2030 [1]:

• Greenhouse gas emissions will be reduced by 40% compared to 1990;
• Renewable energy will account for a minimum of 27%;
• Energy efficiency will increase to 27%.

Energy in Poland has its main source in fossil fuels, which eliminates the possibility of
access to this market for newly established enterprises, in particular from the SME sector.
Table 1 shows the sources of electricity in Poland. As shown in Table 1, currently, about
88% of electricity produced in Poland comes from conventional sources based mainly on
coal. Noteworthy is the almost 100% increase in energy production in the form of other
renewable sources (e.g., photovoltaics) and a 54% increase in wind energy production.
This is confirmed by the growing share of these sources in total production. This is due
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to seizing the opportunity by small businesses, mainly in the small and medium-sized
enterprise sector (SME). This is evidenced by the annual growth of 1.3 percentage points in
wind energy production and 1.5 percentage points from other renewable energy sources.
An example is the increase in the number and total capacity of photovoltaic installations.
According to data from the Energy Market Agency, at the end of January 2021, the installed
photovoltaic capacity in Poland amounted to over 4.12 GW, with 1.64 GW at the end of
January 2020 [2]. This means an increase in power from this energy source presented as a
dynamics index of 250% year on year.

Table 1. Electricity production in Poland in 2020 and 2021 [3].

Description
August 2020 August 2021 August 2020 August 2021

GWh Share in Total Production (%)

Total production 11,401.00 14,049.00 100.0% 100.0%

Professional power plants 10,508.00 12,549.00 92.2% 89.3%

Hydropower plants 155.00 211.00 1.4% 1.5%

Thermal power plants 10,353.00 12,338.00 90.8% 87.8%

Hard coal 5942.00 7167.00 52.1% 51.0%

Lignite 3444.00 4202.00 30.2% 29.9%

Gas 968.00 970.00 8.5% 6.9%

Other renewable power plants 283.00 563.00 2.5% 4.0%

Wind power plants 610.00 937.00 5.4% 6.7%

Analyzing the data on all renewable energy sources installations, this indicator was
131%, with the dynamics of installed capacity from conventional sources at the level of
104.1% [3]. According to E. Bernaciak [4], the reasons for such an increase, and at the same
time the factors influencing the predictions for the renewable energy market, especially
photovoltaics, are as follows:

• Further increase in electricity prices—higher energy costs have been announced for years,
which are generated, among other reasons, by the rising costs of coal-based energy;

• Higher electricity consumption—the pandemic has caused many Poles to spend a lot
of time at home, which affects their electricity bills. Energy consumption in the country
is systematically growing, and regardless of the pandemic, is due to the development
of the economy and technology;

• Declines in the prices of photovoltaic components—according to the studies of the
International Renewable Energy Agency, the total cost of the photovoltaic installation
is decreasing year by year—from 2010 to 2019 it decreased by approx. 80%;

• Favorable legal environment—in 2021, work is underway to reduce the licensing
requirement for photovoltaic installations or expand state aid.

In 2019, coal’s share of electricity generation in Poland accounted for 74%, compared
to last year’s 76%. In relative terms, the 4% decrease in coal electricity production is the
smallest decline in a country with coal-fired power plants. Gas-fired electricity production
grew rapidly in 2019 by as much as 12% in the EU. Last year, this fuel in Poland provided
approximately 9% of energy [5]. In 2019, Poland was the fourth largest EU country in terms
of energy production volume and the largest coal-based producer (74.7% against an EU
average of 32.8%) [6]. In 2020, 37% of energy consumed in the EU came from renewable
sources. It was an increase of 3 percentage points. The highest share of this indicator was
recorded in Austria, which covered 78.2% of domestic electricity demand with renewable
energy, followed by Sweden with approx. 75%. Denmark comes third with around 65% and
Portugal fourth with 58%. In Croatia and Lithuania, more than half of the energy consumed in
2020 also came from renewable energy, 53% in each country. Poland, despite its 22nd ranking,
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met the EU regulation’s target of a 15% share of energy from renewable sources, exceeding
16% in 2020 [7]. Figure 1 shows the most commonly used energy sources in Europe.
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For several years, PGE Polska Grupa Energetyczna S.A. has had the largest share in
the generation of electricity, with a share of about 41%. The second major player is ENEA
with a 16 percent share. TAURON is in third place with 7%. Detailed data on the energy
producers is presented in Figure 2.
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Figure 2. Share of entities (capital groups) in the volume of electricity introduced to the grid in
2020 [2].

At the end of 2020, producers in the other group accounted for about 18% of entities in
the sector. Importantly, there is a downward trend in concentration in the electricity market
over several years. The share of the three largest entities in the energy introduced into the
grid decreased from 66.4% in 2019 to 63.8% in 2020. This is mainly due to the increase in
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electricity production from renewable energy sources (small, dispersed) in the national
production balance of this energy [2]. This raises the question of the financial health of
participants in this growing market. Does the development of the market mean that, in
addition to the benefits for electricity prosumers, companies from the energy sector also
benefit? A sectoral financial analysis of companies operating in the sector may provide
an answer to this question. The subject of this study are enterprises listed on the Warsaw
Stock Exchange S.A. (WSE) on the main and alternative market NewConnect (NC). Stock
prices of companies listed on stock exchanges are some indication of their position in the
market. When analyzing the prices of the WIG-Energy index included in Figure 3, it can be
noticed the overall situation of the companies included in this index has improved over the
past year, or rather their quotations and the turnover of their shares has improved.

Energies 2022, 15, x FOR PEER REVIEW 4 of 23 
 

 

into the grid decreased from 66.4% in 2019 to 63.8% in 2020. This is mainly due to the 
increase in electricity production from renewable energy sources (small, dispersed) in the 
national production balance of this energy [2]. This raises the question of the financial 
health of participants in this growing market. Does the development of the market mean 
that, in addition to the benefits for electricity prosumers, companies from the energy 
sector also benefit? A sectoral financial analysis of companies operating in the sector may 
provide an answer to this question. The subject of this study are enterprises listed on the 
Warsaw Stock Exchange S.A. (WSE) on the main and alternative market NewConnect 
(NC). Stock prices of companies listed on stock exchanges are some indication of their 
position in the market. When analyzing the prices of the WIG-Energy index included in 
Figure 3, it can be noticed the overall situation of the companies included in this index has 
improved over the past year, or rather their quotations and the turnover of their shares 
has improved. 

 
Figure 3. WIG-energy index quotations over the years 2016–2021 [9]. 

The drop in the index level recorded since the second half of 2017 along with the 
collapse in January–June 2020, caused by the COVID-19 pandemic, is gradually being 
recovered from the beginning of 2021. It should be noted that the presented index includes 
only companies listed on the main market (without an alternative NC). It is also important 
that the WIG-ENERGIA includes the companies already listed in Figure 2 (CEZ, ENEA, 
TAURON and PGE) as well as companies from the “other” group. However, stock 
exchange quotations of companies do not reflect their financial situation, although the 
financial situation of the issuer is one of the factors influencing the interest in the shares 
of the issuer. Currently, there is a noticeable increase in interest among authors in the 
impact of the quality of customer relations on the business success of enterprises. Research 
results show that the use of CRM (Client Relationship Management) systems strengthens 
customer loyalty towards the company. This may have an impact on the company’s 
financial situation and share price [10]. According to Torchała [11], the recent increases in 
the quotations of the largest energy companies listed on the WSE are caused by the 
government’s announcements regarding the restructuring plan for the energy sector. 
They would consist, inter alia, in the recapitalization of coal power plants and the 
separation of the so-called coal assets that would no longer burden the operations of 
energy companies. According to the author, the exclusion of coal assets from companies’ 
assets may significantly reduce the value of their assets, which may be viewed negatively 
by investors. In this way, we move from the analysis of stock exchange prices to the 

Figure 3. WIG-energy index quotations over the years 2016–2021 [9].

The drop in the index level recorded since the second half of 2017 along with the
collapse in January–June 2020, caused by the COVID-19 pandemic, is gradually being
recovered from the beginning of 2021. It should be noted that the presented index includes
only companies listed on the main market (without an alternative NC). It is also important
that the WIG-ENERGIA includes the companies already listed in Figure 2 (CEZ, ENEA,
TAURON and PGE) as well as companies from the “other” group. However, stock exchange
quotations of companies do not reflect their financial situation, although the financial
situation of the issuer is one of the factors influencing the interest in the shares of the
issuer. Currently, there is a noticeable increase in interest among authors in the impact of
the quality of customer relations on the business success of enterprises. Research results
show that the use of CRM (Client Relationship Management) systems strengthens customer
loyalty towards the company. This may have an impact on the company’s financial situation
and share price [10]. According to Torchała [11], the recent increases in the quotations of the
largest energy companies listed on the WSE are caused by the government’s announcements
regarding the restructuring plan for the energy sector. They would consist, inter alia, in
the recapitalization of coal power plants and the separation of the so-called coal assets that
would no longer burden the operations of energy companies. According to the author,
the exclusion of coal assets from companies’ assets may significantly reduce the value of
their assets, which may be viewed negatively by investors. In this way, we move from the
analysis of stock exchange prices to the analysis of the financial and property situation of
the surveyed entities. The main purpose of this study is to assess the financial situation of
Polish companies in the energy sector listed on the WSE in 2015–2021. An additional aim is
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to define benchmarks for this sector. Determining the indicators for this industry will allow
the assessment of the entity:

• in space, based on the actual size of other companies in the sector, or
• using the average values in a given sector as a reference basis.

In the course of the research, the following research theses were formulated:

Hypothesis 1 (H1). Post-pandemic economic development and rising energy prices in 2021 has
contributed to the increase in profitability in the sector.

Hypothesis 2 (H2). Sectoral financial indicators of energy enterprises with a dominant share of
private capital are concentrated closer to the average than enterprises with a dominant share of the
State Treasury.

Hypothesis 3 (H3). The financial situation of enterprises in the power engineering sub-sector is
more stable than that of enterprises in the renewable energy sub-sector.

2. Literature Review

The relationship between the energy markets and the stock exchange was addressed
by Stoupos and Kiohos [12] among others. They analyzed the relationship between oil and
gas prices and stock indicators. They demonstrated the negative impact of changes in oil
and gas prices in individual markets. Due to the different nature of the Polish coal-based
energy sector, these studies will not be applicable to this work. Nevrla [13] dealt with the
comparative analysis of systemic risk in the financial and energy sectors of companies
operating in the EU. The author noticed that in the financial sector, compared to the energy
sector, there is a much higher systemic risk, with Spanish companies being the most risky.
From the point of view of the entities surveyed in this article, the study by Szarzec [14]
makes a significant contribution. She indicated what effects the activity of state-owned
and state-controlled enterprises may have on the free market. The largest share of the
State Treasury is found in Poland and Hungary. These types of companies dominate the
sectors of energy production, oil and gas industry and transport. The author suggests that
governments can improve the financial situation of state-owned enterprises. According
to Łusiewicz [15], such a large share of the State Treasury in the energy sector is due to
two reasons: ensuring energy security and the need to ensure the stable operation of the
energy system.

The source of data for sectoral financial analysis are financial statements / annual
reports of both listed and unlisted companies. This analysis may focus on the entity as a
whole or consider only certain aspects of its activities. Examples include the studies by
Wieczorek-Kosmala, Błach and Gorzeń-Mitka [16]. The authors identified factors influenc-
ing the profitability of unlisted energy companies from Hungary, Poland, Slovakia and the
Czech Republic. The authors confirmed the hypothesis that there is an inverse relationship
between the financial leverage and the profitability of the surveyed entities.

Zamasz [17] studied the economic and financial situation of Polish energy companies
in the years 2003–2016. The analysis demonstrated that in recent years (until 2016) the
profits generated from the core activities of enterprises (i.e., from the sale of electricity)
decreased. However, the author did not perform a financial sector analysis based on
financial indicators. Bunea, Corbos and Popescu [18] studied the indicators that had
the greatest impact on the ROE of Romanian energy companies based on the Du-Pont
pyramid analysis. Using a linear regression analysis based on a sample of 1253 companies,
the authors determined that the asset turnover and price-to-profit ratios had the greatest
impact on ROE.

One aspect of studying the annual reports of companies from the energy sector is
their involvement in activities related to corporate social responsibility (CSR). The annual
reports of selected Polish entities from the sector in question contain information on this
aspect. Nawrocki and Szwajca [19] examined the involvement of the six largest entities in
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the energy sector in CSR activities. An analysis of the annual reports of these companies has
led the authors to conclude that the surveyed entities have a similar approach to engaging in
CSR activities and disclosures. Entities are most active in this respect in the area of contacts
with customers and employees. Stuss, Makieła, Herdan and Kuźniarska [20] analyzed the
annual reports of three companies listed in the WIG-ENERGIA (ENEA, PGE, TAURON)
in terms of the standardization of CSR activities. The authors found that the surveyed
entities use similar tools to build a CSR strategy. Piesiewicz, Ciechan-Kujawa and Kufel [21]
examined the annual integrated reports for differences in disclosure between the energy
sector entities and other WSE-listed entities. The authors noted significant differences
in the content and quality of the information presented. Reports from companies in the
energy sector are of higher quality than those from companies in other sectors. As one can
see, the current studies of annual reports addresses in particular the issues of integrated
reporting with a particular emphasis on corporate social responsibility. There are no studies
on the financial situation of companies in the energy sector, as well as attempts to position
individual entities within the sector. The method used in this study is sectoral analysis,
which is an extension of financial analysis methods.

Issues of sectoral analysis are discussed primarily in monographs on analysis or
strategic management. Papers on the discussed issues focus primarily on the usefulness of
the sector analysis in terms of macro and microeconomics. The research is conducted across
various industries and in terms of individual activities of entities listed on the WSE. A list
of the available studies in the field of sectoral analysis of Polish enterprises is presented in
Table 2.

Table 2. Research on sectoral analysis of Polish enterprises.

Author The Scope of the Study Conclusions

Bieniasz and Gołaś [22]

Analysis of the diversification of financial
liquidity of enterprises in Poland. It was
carried out according to the sectors of the

national economy and according to the
section of industrial processing.

The level of financial liquidity of Polish enterprises
shows a steady upward trend, regardless of the

sector in which the entity operates.

Mosiejko, Bernadelii and
Sierant [23]

Analysis of Polish listed companies in terms
of financial liquidity management by sector.

The financial liquidity of the public companies
analyzed was demonstrated to vary by sector of
activity. The most stable sectors were chemicals

and raw materials, industrial production,
construction and assembly production and

consumer goods.

Figura [24] Research on the issue of financial liquidity by
sector.

For all the analyzed financial liquidity ratios,
statistically significant differences were found
between their sectoral distributions of values.

Gostkowska-Drzewicka and
Majerowska [25]

Dependence of the performance of
companies listed on the WSE on the sector in

which they operate.

Significant differences were found in the level of
the return on assets (ROA) and return on equity

(ROE) ratios of the analyzed companies depending
on their affiliation to particular sectors.

Goldmann and
Zawadzki [26]

Sectoral analysis of companies in the
computer games industry in terms of

liquidity, profitability and debt.

Companies that offer a wider range of products
tend to dominate the electronic games sector. In

the electronic entertainment industry, it is standard
to compete and promote the product even during

production because promotional activities are
essential for sales success. Marketing and product
promotion contribute to better financial results. It
is standard to compete and promote the product in

the electronic games industry.
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As can be observed from Table 2, the research to date has not only focused on the
energy sector. This paper fills the research gap in this area.

3. Materials and Methods

The subject of the research are the financial statements of companies listed on the WSE,
both on the main and alternative NewConnect (NC) market. The time range covers the
reports for the years 2015–2021. The basis for qualifying the company for the audit was the
sector indicated for the company on the WSE website:

• “Energy” for the main market;
• “Renewable energy” and “Fuels and energy—other” for NC.

For the sake of consistency of data and analysis over time, in the course of qualifying
companies for the study, companies that did not provide financial data for any reporting
year of the period under review were rejected during the qualification of companies for
the study. Table 3 presents the companies qualified for the study. The research included
companies that continued to do their business operations in the years 2015–2021. The
power engineering sub-sector comprises enterprises generating and/or distributing coal-
based electricity. The renewable energy group includes entities both generating energy and
supplying equipment for this sub-sector.

Table 3. Companies qualified for sectoral analysis (in alphabetical order).

Nb. Name of the Company/Capital Group Market Sub-Sector Dominant Share

1 01CYBERATON PROENERGY S.A. NC Renewable energy Private
2 AB INTER RAO LIETUVA Main Power engineering Private
3 BIOMASS ENERGY PROJECT S.A. NC Renewable energy Private
4 ČEZ. A.S. Main Power engineering State treasury
5 COLUMBUS ENERGY S.A. NC Renewable energy Private
6 ELEKTROCIEPŁOWNIA BĘDZIN S.A. Main Power engineering Private
7 ELQ S.A. NC Renewable energy Private
8 ENEA S.A. Main Power engineering State treasury
9 ENERGA S.A. Main Power engineering State treasury

10 FIGENE CAPITAL S.A. NC Renewable energy Private
11 FOTO VOLT EKO ENERGIA S.A. NC Renewable energy Private
12 G-ENERGY S.A. NC Renewable energy Private
13 ML SYSTEM S.A. Main Renewable energy Private
14 NOVAVIS S.A. NC Renewable energy Private
15 PGE S.A. Main Power engineering State treasury
16 PHOTON ENERGY N.V. Main Renewable energy Private
17 POLENERGIA S.A. Main Power engineering Private
18 TAURON POLSKA ENERGIA S.A. Main Power engineering State treasury
19 TERMO2POWER SPÓŁKA AKCYJNA NC Renewable energy Private
20 Z.E.W. KOGENERACJA S.A. Main Power engineering State treasury

21 Z.E.E. PTNÓW-ADAMÓW-KONIN
SPÓŁKA AKCYJNA

Main Power engineering Private

Main means: WSE main market. NC means: a new market financing the growth of young companies with a large
growth potential, organized and operated by the WSE.

The study applies the sector analysis method. Based on the data from the financial
statements, an evaluation sheet was created, into which the values necessary for the
calculation of individual items of the financial statements were entered. In order to verify
the hypotheses, a sector analysis was carried out in the following analytical areas:

• In terms of financial liquidity:
• Current liquidity ratio = current assets/short-term liabilities. Quick liquidity ratio =

short-term investments + short-term receivables/short-term liabilities;
• In terms of profitability:
• Sales profit margin ratio = profit (loss) on sales/sales revenue. Return on sales (ROS)

= net profit (loss)/sales revenue. Return on assets (ROA) = net profit (loss)/assets.
Return on equity (ROE) = net profit (loss)/equity;
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• The statistical analysis of the results of the profitability ratios excluded the results of
enterprises that clearly stood out from the rest, were due to missing or low values, or
were mutually exclusive;

• In terms of debt:
• Overall debt ratio = total liabilities/assets.
• The statistical analysis of the results of the general debt ratio excluded the results of

enterprises that had a loss and negative equity;
• In terms of operational efficiency:
• Asset turnover ratio = sales revenues/assets.

Additionally, the ratio summarizing the general financial situation of the units was
calculated based on the ratio of the capital structure ratio to the asset structure ratio.

Then, the mean values of the indicators and other measures of descriptive statistics that
illustrate the distribution of the examined variable and its variability were then calculated.
The parameters listed below are the statistical parameters used to present the financial
ratios of the business units under study [26].

• The median that divides the set of indicators into two equal parts; 50% of the indicators
are above the median and 50% below it.

• The arithmetic mean that summarizes all information contained in the data set and
becomes the center of gravity of the observed indicators.

• The max value is the maximum value of the indicator in the set.
• The min value is the minimum value of the indicator in the set.
• The top box is the width of the interval with 25% of the indicators above the middle

value of the set (between the median and the upper quartile).
• The bottom box is the width of the interval in which 25% of the indicators are below

the middle value of the set (between the median and the lower quartile).
• Mustache top is the width of the interval adjacent to the maximum, which includes

25% of indicators (leaders).
• The mustache bottom is the width of the interval adjacent to the minimum, which

includes 25% of indicators (outsiders).
• Additionally, skewness and kurtosis were calculated.

Based on the above-mentioned statistical parameters, the position of each enterprise
in the analyzed sector was determined as shown in Table 4.

Table 4. Positions of enterprises in the sector according to statistical parameters for financial indica-
tors [27].

Group Statistical Parameter

Leaders
Maximum

Upper quartile

Upper middle class Upper quartile

Median

Lower middle class
Median

Lower quartile

Outsiders
Lower quartile

Minimum

4. Results

In the energy sector, financial liquidity, based on the quick ratio and the current ratio
presented in Tables 5 and 6, clearly decreased in the analyzed period of 2015–2021. A
decrease in financial liquidity affects the majority of the enterprises analyzed, as evidenced
by the positive values of kurtosis. Skewness in the analyzed period is right-skewed,
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which means that there are more entities with higher financial liquidity than the sector
average in the years analyzed. The values of skewness and kurtosis for the quick liquidity
index in 2021 are noteworthy, which indicates that some enterprises may have problems
with quick liquidity. The median financial liquidity ratios in the sector in 2021 decreased
by approximately 50% compared to 2015. The highest financial liquidity for this sector
was at the beginning of the analyzed period, in 2015. Despite the fact that the financial
liquidity decreased, energy enterprises, due to the specific nature of their operations and
the established receivables management policy, had no problems with settling their current
liabilities in this period.

Table 5. Statistical parameters of the quick liquidity ratio for enterprises in the energy sector in the
years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 40.00 20.13 14.83 10.97 15.45 20.52 1.52

Upper quartile 4.27 3.66 2.17 2.42 2.26 1.39 1.07

Median 1.78 1.25 1.24 1.24 1.31 1.08 0.87

Lower quartile 0.91 0.89 0.86 0.70 0.80 0.63 0.62

Minimum 0.28 0.51 0.59 0.05 0.17 0.30 0.15

Arithmetic mean 6.08 3.46 2.60 2.21 2.41 2.60 0.87

Skewness 2.50 2.68 2.65 2.18 3.26 3.09 0.10

Kurtosis 6.00 8.32 7.27 4.61 11.93 8.91 −0.52

Table 6. Statistical parameters of the current liquidity ratio for enterprises in the energy sector in the
years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 40.00 20.15 14.98 11.08 15.54 21.14 3.64

Upper quartile 8.81 5.15 3.95 2.68 2.74 1.86 1.57

Median 2.05 2.10 1.66 1.47 1.81 1.47 1.06

Lower quartile 1.17 1.09 0.98 0.81 1.08 0.93 0.64

Minimum 0.33 0.59 0.67 0.41 0.50 0.40 0.19

Arithmetic mean 6.77 4.11 3.17 2.64 2.94 3.03 1.27

Skewness 2.27 2.25 2.17 1.83 2.92 3.05 1.66

Kurtosis 4.98 5.77 5.01 2.58 9.76 8.62 3.34

Financial liquidity management is a derivative of working capital management, in
particular inventory management, which for energy companies is a very important element
in the energy generation process. The energy crisis had a negative impact on the ability
of enterprises to liquidate assets quickly, which resulted in a reduction in both quick and
current liquidity in the sector.

The assessment of profitability in the energy sector can be divided into three periods:
the first period from 2015 to 2017, the second period from 2018 to 2020 and the third period:
2021. The analysis of Tables 7–10 shows that in the first period profitability increases,
in the second period profitability decreases and in the third period profitability starts to
increase again. The clearly rising profitability ratios in 2021 may indicate a growing investor
confidence in energy sector companies, which translates into an increase in the WIG-energy
index (Figure 3).
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Table 7. Statistical parameters of the profit margin of sales ratio for enterprises in the energy sector in
the years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 64.46% 48.24% 25.69% 29.69% 40.74% 17.57% 30.28%

Upper quartile 12.54% 7.77% 13.68% 12.47% 10.66% 6.88% 9.93%

Median 5.44% 3.08% 6.76% 5.18% 4.78% 1.92% 3.06%

Lower quartile −4.07% −18.98% 3.27% 1.33% −3.67% −6.01% −3.20%

Minimum −320.51% −217.45% −556.18% −336.32% −355.36% −160.03% −59.22%

Arithmetic mean −32.34% −28.18% −20.94% −15.19% −17.09% −11.54% −0.91%

Skewness −2.20 −1.75 −4.40 −3.66 −3.75 −2.87 −1.59

Kurtosis 3.68 1.99 19.56 13.95 15.14 8.27 3.30

Table 8. Statistical parameters of ROS for enterprises in the energy sector in the years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 69.17% 118.24% 49.47% 34.62% 26.32% 76.96% 35.11%

Upper quartile 10.01% 10.53% 12.73% 13.51% 5.72% 6.33% 6.91%

Median 2.43% 3.54% 7.25% 3.60% 3.71% −0.06% 1.60%

Lower quartile −29.19% −28.51% 1.78% −0.37% −8.72% −30.76% −8.68%

Minimum −527.47% −439.4% −345.18% −400.18% −397.6% −92.71% −126.81%

Arithmetic mean −43.26% −34.37% −6.80% −28.35% −39.73% −10.70% −7.64%

Skewness −3.13 −2.44 −4.25 −2.94 −2.69 −0.23 −2.53

Kurtosis 10.90 7.33 18.64 7.72 7.67 1.73 6.90

Table 9. Statistical parameters of ROA or enterprises in the energy sector in the years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 61.26% 17.90% 18.53% 18.55% 27.12% 24.30% 25.63%

Upper quartile 4.55% 3.58% 3.83% 3.44% 2.06% 2.36% 4.56%

Median 0.40% 0.78% 2.02% 1.06% 0.08% −0.02% 0.84%

Lower quartile −4.29% −2.22% 0.19% −0.40% −2.50% −5.44% −2.80%

Minimum −57.22% −91.39% −25.30% −14.59% −272.57% −19.36% −106.86%

Arithmetic mean 2.03% −3.03% 1.87% 1.55% −13.59% −1.31% −3.48%

Skewness 0.10 −3.99 −1.78 0.19 −4.31 0.45 −3.61

Kurtosis 5.31 17.42 8.38 5.24 19.28 2.12 15.30

Table 10. Statistical parameters of ROE for enterprises in the energy sector in the years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 75.28% 48.66% 148.74% 444.75% 101.50% 68.50% 56.86%

Upper quartile 10.62% 8.74% 8.34% 7.18% 5.78% 4.42% 10.14%

Median 0.52% 1.67% 4.92% 2.02% 0.13% 1.47% 2.39%

Lower quartile −6.70% −3.01% 0.20% −0.52% −3.59% −9.68% −4.21%

Minimum −111.42% −99.61% −36.96% −21.53% −295.27% −42.83% −122.12%

Arithmetic mean 4.85% −1.06% 9.34% 22.64% −14.98% 0.04% −6.34%

Skewness −0.91 −2.66 3.76 4.52 −2.61 1.00 −1.50

Kurtosis 4.59 11.74 16.54 20.59 8.45 2.36 2.75
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When analyzing different areas of profitability, the profitability of sales decreases,
especially in the second half of the analyzed period of 2015–2020 and, as a result, reaches
its lowest values in 2020, due to the government’s freezing energy sales prices. In the last
analyzed year, the result on sales in the vast majority of analyzed enterprises drops sharply,
and the net result is often a loss. It is only in 2021 that a rebound in the profitability of sales
can be observed, mainly due to the increase in energy prices.

The industry trend in the energy sector in terms of ROA and ROE is similar to ROS,
which indicates that the net result has the greatest impact on these indicators in the analyzed
years. Changes in profitability affect the majority of enterprises analyzed, as evidenced by
positive values of kurtosis. The profitability of sales and assets of most of the enterprises
surveyed is below average, as indicated by the negative skewness values.

The overall debt in the energy sector is growing, as shown in Table 11. In the first
three analyzed years, the median debt is around 40%, and in the following three years the
median of the overall debt ratio reaches around 50% and will exceed this threshold in 2021,
indicating non-compliance with the Golden Funding Principle, which reduces the financial
security of the analyzed companies in the sector.

Table 11. Statistical parameters of the general debt ratio for enterprises in the energy sector in the
years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 0.81 0.79 0.88 0.96 0.86 0.84 2.09

Upper quartile 0.56 0.57 0.56 0.65 0.64 0.59 0.74

Median 0.39 0.40 0.39 0.48 0.45 0.50 0.59

Lower quartile 0.08 0.08 0.21 0.24 0.32 0.42 0.46

Minimum 0.01 0.02 0.01 0.02 0.02 0.00 0.08

Arithmetic mean 0.37 0.36 0.40 0.46 0.46 0.48 0.62

Skewness −0.05 0.06 0.25 −0.08 −0.19 −0.66 −2.26

Kurtosis −1.47 −1.31 −0.77 −0.82 −0.85 0.53 8.34

The increasing trend of the energy sector debt may be partly due to the declining
liquidity trend in the industry.

According to Table 12, presenting the development of the asset turnover ratio, the
ability to generate income from the assets employed in the energy sector is growing. The
increasing trend in the industry in terms of operational efficiency is likely to be the result of
the analyzed companies freezing their investments due to the uncertain market situation
and making the most of their assets, while at the same time increasing revenues related
to rising energy prices. The increase in asset utilization efficiency applies to the majority
of enterprises under study, as evidenced by positive values of kurtosis. Skewness in
the analyzed period is right-skewed, which means that in the years under review, there
are more entities that are more efficient in generating income from assets held than the
sector average.

Although the median (Table 13) of the overall financial situation index shows an
improvement in the financial situation of companies in the energy sector, taking into
account the statistical boundary values of the index, it can be concluded that the overall
financial situation of enterprises is diversified. This is probably due to the fact that the
different forms of energy generation by companies in the sector (Table 1) have an impact
on their different financial situation.

Changes in the overall financial situation affect the majority of the enterprises analyzed,
as evidenced by positive values of kurtosis. Skewness in the analyzed period is right-
skewed, which means that in the years under review there are more entities with a better
financial situation than the sector average. The exception is the year 2021 with a negative
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skewness value, due to a negative overall financial situation indicator of the company that
went bankrupt in 2022 (ELEKTROCIEPŁOWNIA BĘDZIN S.A.).

Table 12. Statistical parameters of the asset turnover ratio for enterprises in the energy sector in the
years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 2.76 3.46 3.70 4.67 4.87 3.25 5.74

Upper quartile 0.35 0.35 0.40 0.69 0.72 0.64 0.85

Median 0.24 0.24 0.26 0.31 0.36 0.42 0.65

Lower quartile 0.05 0.10 0.15 0.19 0.21 0.18 0.26

Minimum 0.00 0.00 0.00 0.00 0.00 0.01 0.01

Arithmetic mean 0.39 0.41 0.46 0.61 0.75 0.66 0.89

Skewness 3.50 3.86 3.87 3.69 2.98 2.37 3.62

Kurtosis 14.00 16.16 16.25 15.17 10.30 5.38 14.75

Table 13. Statistical parameters of the overall financial situation indicator for enterprises in the energy
sector in the years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 26.07 32.25 19.21 14.75 29.00 16.49 2.06

Upper quartile 1.95 2.73 1.63 1.85 1.57 1.00 1.07

Median 0.46 0.52 0.37 0.40 0.64 0.42 0.98

Lower quartile 0.19 0.22 0.18 0.24 0.27 0.17 0.50

Minimum 0.05 0.06 0.07 0.08 0.10 −0.94 −9.71

Arithmetic mean 3.06 4.00 2.57 2.06 2.65 1.43 0.45

Skewness 2.99 2.80 2.63 2.59 4.01 4.16 −4.29

Kurtosis 9.53 8.16 6.30 6.73 16.98 18.27 19.21

To sum up, the overall financial situation of enterprises in the energy sector deterio-
rated in the years 2015–2020. It starts to improve in 2021.

5. Discussion and Conclusions

The global shortage of raw materials has significantly increased energy prices world-
wide. The increase in energy prices was influenced by the high rate of economic growth
and the so-called post-epidemic inflation. This, in turn, was reflected in the performance of
companies in the energy sector, resulting in increased profitability (H1).

The previous research on sectoral analysis, shown in Table 2, did not cover the Polish
energy sector. Due to its specificity, there was no basis for comparing the performance of
the energy sector to other industries.

The research carried out by the authors confirmed that the sector financial indicators
of energy enterprises with a dominant share of private capital are concentrated closer to
the average value than enterprises with a dominant share of the State Treasury (H2). This
is indicated by the results of the kurtosis calculations (Annex A). Thus, Szarzec’s [14] theses
were confirmed. State-owned enterprises are characterized by a more stable financial situation
in each analytical area during the period under review. This is indicated in particular by the
evolution of the median value (Appendix A). Only the years 2019–2020 are an exception here,
when domestic energy production decreased and a period of pandemic occurred.

The results presented in Appendix B confirm that the financial situation of power
engineering companies is more stable than that of renewable energy companies (H3). This
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is indicated by the median values of all sectoral financial indicators analyzed. Merely in
the years 2019-2020 the sectoral profitability ratios decreased significantly.

The uncertain market situation in the energy sector in the analyzed period 2015–2021
resulted in the optimal use of assets in enterprises in the sector and a reduction in investment
activity, which was reflected in the increasing efficiency of the sector’s operation.

In addition, the crisis in the energy sector is forcing companies in the sector to reclassify
their activities in order to stabilize their overall financial situation. In particular, the
diversity of the form of energy generation is currently very important, which is clearly
noticeable in the formation of their different financial situation.

The overall financial situation of the companies in the sector under analysis depends
on the share of private or state capital. State-owned companies guaranteeing the country’s
energy security are characterized by a more stable financial situation. Private companies
with lower economic potential are more exposed to changes in the energy market. At
the same time, they operate in the renewable energy sub-sector, which is sensitive to
government regulations.

The sector analysis carried out in terms of financial liquidity, profitability, debt, op-
erational efficiency and overall financial situation did not provide grounds for rejecting
the hypotheses adopted at the beginning of the study of companies in the energy sector.
The situation for these enterprises in 2022 may change dramatically due to: the end of the
COVID-19 pandemic, the war in Ukraine as well as the rising prices and deficit of energy
resources, which is worth analyzing in the future. The research conducted was a pilot study
in the field of financial sectoral analysis of the Polish energy sector, filling the research
gap in this area. The limitation was to cover only entities whose shares are listed on the
Polish stock exchange. According to the authors, the results presented in the article are an
inspiration for further research aiming to find the determinants influencing the situation of
companies in the analyzed sector.
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Appendix A. Sectoral Financial Analysis of Private and State-Owned Enterprises

Table A1. Statistical parameters of the quick liquidity for state-owned enterprises in the energy sector
in the years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 2.16 5.10 1.53 1.67 2.78 2.51 1.20

Upper quartile 1.76 1.97 1.43 1.22 1.88 1.21 0.88

Median 0.98 1.02 1.12 0.88 1.10 0.95 0.74

Lower quartile 0.84 0.83 0.90 0.87 0.82 0.75 0.65

Minimum 0.28 0.71 0.80 0.34 0.65 0.63 0.56

Arithmetic average 1.20 1.82 1.16 1.00 1.42 1.17 0.80

Skewness 0.41 1.93 0.16 0.17 0.98 1.89 1.16

Kurtosis −1.31 3.62 −2.40 0.25 −0.39 3.78 1.06
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Table A2. Statistical parameters of the quick liquidity for private enterprises in the energy sector in
the years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 40.00 20.13 14.83 10.97 15.45 20.52 1.52

Upper quartile 9.43 5.04 3.64 3.31 2.37 1.46 1.15

Median 2.19 1.60 1.24 1.31 1.31 1.19 0.88

Lower quartile 1.13 0.92 0.82 0.67 0.80 0.51 0.57

Minimum 0.57 0.51 0.59 0.05 0.17 0.30 0.15

Arithmetic average 8.03 4.12 3.18 2.69 2.81 3.17 0.89

Skewness 1.99 2.29 2.12 1.69 2.75 2.54 −0.12

Kurtosis 3.45 5.86 4.41 2.39 8.33 5.54 −0.83

Table A3. Statistical parameters of the current liquidity for state-owned enterprises in the energy
sector in the years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 2.28 5.15 2.34 2.01 2.78 2.51 1.57

Upper quartile 2.07 2.17 1.74 1.92 2.14 1.49 1.06

Median 1.65 1.60 1.65 1.46 1.53 1.24 0.99

Lower quartile 1.19 1.20 1.19 0.92 1.01 0.98 0.71

Minimum 0.33 0.84 0.86 0.41 0.73 0.84 0.63

Arithmetic average 1.53 2.10 1.55 1.36 1.62 1.38 0.98

Skewness −0.76 1.90 0.10 −0.39 0.36 1.55 0.92

Kurtosis −0.42 3.86 −0.28 −2.00 −1.73 2.60 1.10

Table A4. Statistical parameters of the current liquidity for private enterprises in thein the energy
sector in the years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 40.00 20.15 14.98 11.08 15.54 21.14 3.64

Upper quartile 11.32 7.47 6.16 4.65 3.84 1.89 1.58

Median 2.22 3.13 1.66 1.47 1.81 1.59 1.38

Lower quartile 1.22 1.14 0.97 0.78 1.48 1.03 0.82

Minimum 0.74 0.59 0.67 0.63 0.50 0.40 0.19

Arithmetic average 8.87 4.91 3.82 3.15 3.47 3.69 1.39

Skewness 1.78 1.84 1.67 1.37 2.45 2.49 1.31

Kurtosis 2.72 3.71 2.77 0.76 6.71 5.28 1.88

Table A5. Statistical parameters of the profit margin of sales ratio for state-owned enterprises in the
energy sector in the years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 18.25% 19.55% 18.13% 13.07% 11.54% 4.25% 10.30%

Upper quartile 11.77% 11.76% 13.19% 12.49% 5.13% 3.46% 9.16%

Median 8.25% 5.65% 9.09% 7.82% 2.83% 0.02% 6.15%

Lower quartile 3.28% 2.78% 4.55% 1.40% −1.03% −5.41% 3.15%

Minimum −1.41% 0.71% 3.40% −0.65% −13.18% −7.93% 2.02%

Arithmetic average 7.99% 7.86% 9.55% 6.90% 1.27% −1.04% 6.16%

Skewness 0.12 0.93 0.39 −0.24 −0.94 −0.34 0.00

Kurtosis −0.64 −0.34 −1.56 −2.53 1.59 −2.32 −2.94
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Table A6. Statistical parameters of the profit margin of sales ratio for private enterprises in the energy
sector in the years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 64.46% 48.24% 25.69% 29.69% 40.74% 17.57% 30.28%

Upper quartile 12.82% 5.81% 13.15% 10.47% 16.82% 8.05% 10.45%

Median 4.96% 0.78% 6.66% 5.18% 6.12% 1.92% 0.95%

Lower quartile −12.16% −76.16% 0.62% 1.75% −12.99% −3.88% −11.18%

Minimum −320.51% −217.45% −556.18% −336.32% −355.36% −160.03% −59.22%

Arithmetic average −49.62% −43.63% −34.00% −24.02% −24.43% −15.73% −3.74%

Skewness −1.64 −1.20 −3.68 −3.04 −3.13 −2.34 −1.12

Kurtosis 1.28 0.14 13.69 9.52 10.50 5.09 1.51

Table A7. Statistical parameters of ROS for state-owned enterprises in the energy sector in the years
2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 25.71% 24.91% 49.47% 19.84% 7.19% 6.33% 7.91%

Upper quartile 14.62% 13.91% 28.46% 14.93% 5.18% 1.94% 7.38%

Median 8.86% 9.33% 14.18% 10.25% −0.15% −1.81% 5.64%

Lower quartile −13.49% 2.89% 9.90% 6.14% −7.32% −24.63% 4.03%

Minimum −37.65% −2.08% 7.49% −1.77% −8.72% −54.25% 1.32%

Arithmetic average 0.23% 9.61% 21.17% 9.97% −0.76% −13.43% 5.33%

Skewness −0.88 0.51 1.25 −0.35 −0.09 −1.25 −0.64

Kurtosis −0.63 −0.09 0.54 −0.50 −2.72 0.20 −0.84

Table A8. Statistical parameters of ROS for private enterprises in the energy sector in the years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 69.17% 118.24% 32.70% 34.62% 26.32% 76.96% 35.11%

Upper quartile 9.83% 7.62% 8.21% 4.43% 6.45% 7.73% 5.06%

Median 0.78% −0.91% 4.64% 2.18% 3.71% 1.01% −2.78%

Lower quartile −84.18% −82.27% −2.17% −3.37% −82.84% −27.29% −13.70%

Minimum −527.47% −439.40% −345.18% −400.18% −397.60% −92.71% −126.81%

Arithmetic average −63.33% −53.21% −18.79% −44.77% −55.31% −9.61% −12.83%

Skewness −2.54 −1.88 −3.66 −2.35 −2.15 −0.23 −1.99

Kurtosis 7.07 4.42 13.58 4.38 4.69 1.46 4.08

Table A9. Statistical parameters of ROA for state-owned enterprises in the energy sector in the years
2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 7.94% 8.63% 9.16% 5.79% 2.06% 3.23% 4.85%

Upper quartile 4.53% 3.54% 7.53% 4.19% 1.37% 0.58% 4.54%

Median 3.94% 2.86% 4.81% 3.31% −0.19% −1.14% 3.11%

Lower quartile −4.12% 1.17% 3.21% 1.91% −2.25% −9.94% 1.07%

Minimum −13.05% −0.60% 2.82% −0.40% −4.77% −17.22% −0.08%

Arithmetic average 0.12% 3.02% 5.45% 2.99% −0.69% −4.67% 2.73%

Skewness −1.07 1.10 0.48 −0.49 −0.59 −0.91 −0.27

Kurtosis −0.33 1.89 −1.96 −0.05 −1.17 −1.07 −2.49



Energies 2022, 15, 8770 16 of 23

Table A10. Statistical parameters of ROA for private enterprises in the energy sector in the years
2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 61.26% 17.90% 18.53% 18.55% 27.12% 24.30% 25.63%

Upper quartile 9.22% 3.47% 2.91% 2.82% 6.31% 2.85% 3.73%

Median 0.04% −0.60% 0.58% 0.57% 0.08% 0.91% −0.65%

Lower quartile −3.40% −3.40% −0.25% −1.39% −10.24% −5.22% −6.40%

Minimum −57.22% −91.39% −25.30% −14.59% −272.57% −19.36% −106.86%

Arithmetic average 2.79% −5.45% 0.43% 0.98% −18.76% 0.03% −5.97%

Skewness 0.01 −3.38 −1.40 0.45 −3.63 0.59 −3.00

Kurtosis 3.85 12.48 6.92 4.23 13.68 2.52 10.67

Table A11. Statistical parameters of ROE for state-owned enterprises in the energy sector in the years
2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 10.77% 10.87% 14.36% 11.20% 5.78% 4.47% 11.98%

Upper quartile 9.07% 5.71% 10.79% 6.76% 2.03% 1.75% 9.34%

Median 6.48% 5.14% 7.96% 5.47% −0.64% −2.55% 5.80%

Lower quartile −6.82% 2.40% 7.43% 4.72% −3.30% −25.47% 2.35%

Minimum −20.82% −1.01% 4.92% −0.52% −10.81% −33.14% −0.55%

Arithmetic average 0.26% 4.59% 9.03% 5.55% −1.26% −10.62% 5.79%

Skewness −1.13 0.23 0.70 −0.21 −0.71 −0.83 −0.03

Kurtosis −0.46 0.59 −0.12 1.66 0.46 −1.90 −1.94

Table A12. Statistical parameters of ROE for private enterprises in the energy sector in the years
2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 75.28% 48.66% 148.74% 444.75% 101.50% 68.50% 56.86%

Upper quartile 21.79% 8.77% 5.46% 5.54% 11.47% 7.05% 10.37%

Median 0.04% −0.62% 0.60% 1.07% 0.13% 2.58% 0.24%

Lower quartile −6.54% −7.23% −0.39% −1.97% −15.81% −0.66% −16.11%

Minimum −111.42% −99.61% −36.96% −21.53% −295.27% −42.83% −122.12%

Arithmetic average 6.68% −3.31% 9.46% 29.48% −20.47% 4.95% −11.54%

Skewness −0.96 −2.17 3.28 3.82 −2.12 0.92 −1.03

Kurtosis 3.37 8.14 12.24 14.73 5.34 1.85 0.89

Table A13. Statistical parameters of the general debt ratio for state-owned enterprises in the energy
sector in the years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 0.56 0.59 0.60 0.67 0.64 0.67 0.86

Upper quartile 0.49 0.50 0.52 0.51 0.55 0.60 0.58

Median 0.38 0.40 0.43 0.45 0.48 0.52 0.55

Lower quartile 0.29 0.27 0.26 0.29 0.30 0.33 0.48

Minimum 0.15 0.21 0.20 0.19 0.22 0.27 0.46

Arithmetic average 0.38 0.39 0.40 0.42 0.44 0.48 0.58

Skewness −0.30 −0.08 −0.31 −0.09 −0.41 −0.43 1.79

Kurtosis −0.91 −1.59 −1.75 −0.98 −1.60 −1.90 3.59
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Table A14. Statistical parameters of the general debt ratio for private enterprises in the energy sector
in the years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 0.81 0.79 0.88 0.96 0.86 0.84 2.09

Upper quartile 0.63 0.60 0.64 0.68 0.73 0.56 0.79

Median 0.49 0.39 0.36 0.59 0.41 0.50 0.60

Lower quartile 0.04 0.06 0.21 0.26 0.33 0.46 0.42

Minimum 0.01 0.02 0.01 0.02 0.02 0.00 0.08

Arithmetic average 0.37 0.35 0.39 0.48 0.47 0.49 0.64

Skewness −0.01 0.17 0.31 −0.20 −0.25 −0.72 1.95

Kurtosis −1.89 −1.66 −1.07 −1.09 −1.11 0.58 6.02

Table A15. Statistical parameters of the asset turnover ratio for state-owned enterprises in the energy
sector in the years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 0.59 0.54 0.50 0.48 0.55 0.64 0.68

Upper quartile 0.35 0.34 0.33 0.32 0.36 0.48 0.65

Median 0.33 0.31 0.29 0.27 0.33 0.38 0.64

Lower quartile 0.31 0.29 0.25 0.23 0.29 0.33 0.52

Minimum 0.28 0.24 0.19 0.20 0.21 0.30 0.18

Arithmetic average 0.36 0.34 0.31 0.30 0.34 0.42 0.55

Skewness 2.16 1.87 1.16 1.39 1.20 1.06 −1.88

Kurtosis 4.98 4.01 1.89 1.99 2.44 0.16 3.44

Table A16. Statistical parameters of the asset turnover ratio for private enterprises in the energy
sector in the years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 2.76 3.46 3.70 4.67 4.87 3.25 5.74

Upper quartile 0.41 0.32 0.51 0.73 1.24 0.89 1.20

Median 0.14 0.15 0.20 0.47 0.48 0.45 0.68

Lower quartile 0.04 0.04 0.08 0.06 0.08 0.13 0.26

Minimum 0.00 0.00 0.00 0.00 0.00 0.01 0.01

Arithmetic average 0.39 0.44 0.52 0.73 0.91 0.76 1.03

Skewness 3.06 3.30 3.26 3.09 2.44 1.87 3.04

Kurtosis 10.25 11.61 11.47 10.63 6.87 2.85 10.37

Table A17. Statistical parameters of the overall financial situation indicator for state-owned enter-
prises in the energy sector in the years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 0.65 0.70 0.88 1.01 0.92 1.00 2.06

Upper quartile 0.52 0.45 0.38 0.38 0.60 0.78 1.70

Median 0.32 0.29 0.29 0.28 0.36 0.25 1.17

Lower quartile 0.21 0.22 0.20 0.23 0.22 0.19 1.01

Minimum 0.11 0.10 0.14 0.09 0.12 0.11 0.49

Arithmetic average 0.36 0.35 0.36 0.38 0.44 0.45 1.29

Skewness 0.40 0.86 1.83 1.91 0.77 0.91 0.15

Kurtosis −1.55 0.17 3.65 4.12 −0.56 −1.83 −0.90
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Table A18. Statistical parameters of the overall financial situation indicator for private enterprises in
the energy sector in the years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 26.07 32.25 19.21 14.75 29.00 16.49 1.43

Upper quartile 4.24 3.47 2.65 2.68 2.63 1.80 1.00

Median 0.69 2.37 0.60 0.43 0.89 0.58 0.88

Lower quartile 0.20 0.23 0.17 0.38 0.42 0.24 0.47

Minimum 0.05 0.06 0.07 0.08 0.10 −0.94 −9.71

Arithmetic average 4.42 5.57 3.51 2.73 3.53 1.82 0.11

Skewness 2.35 2.25 2.07 2.07 3.39 3.52 −3.77

Kurtosis 5.78 5.08 3.38 4.04 12.09 13.03 14.43

Appendix B. Sectoral Financial Analysis of Power Engineering (PE) and Renewable
Energy (RE) Sub-Sectors

Table A19. Statistical parameters of the quick liquidity for PE sub-sector in the years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 2.16 5.10 1.53 1.67 2.78 2.51 1.41

Upper quartile 1.38 1.14 1.20 1.15 1.88 1.36 1.03

Median 0.98 0.96 0.93 0.87 0.92 1.07 0.84

Lower quartile 0.84 0.81 0.82 0.66 0.81 0.75 0.65

Minimum 0.28 0.51 0.59 0.34 0.34 0.30 0.15

Arithmetic average 1.14 1.44 1.01 0.91 1.29 1.16 0.84

Skewness 0.55 2.57 0.65 0.63 0.87 1.00 −0.32

Kurtosis −0.30 6.86 −0.72 0.01 −0.52 1.20 0.46

Table A20. Statistical parameters of the quick liquidity for RE sub-sector in the years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 40.00 20.13 14.83 10.97 15.45 20.52 1.52

Upper quartile 13.50 7.44 5.05 5.25 3.95 1.42 1.15

Median 4.27 3.19 2.17 2.42 1.98 1.19 0.87

Lower quartile 1.99 1.43 1.05 1.01 0.94 0.51 0.57

Minimum 0.59 0.63 0.76 0.05 0.17 0.37 0.35

Arithmetic average 10.57 5.30 4.05 3.38 3.44 3.91 0.89

Skewness 1.57 1.93 1.71 1.25 2.33 2.06 0.32

Kurtosis 1.76 4.21 2.68 0.97 5.90 3.11 −0.99

Table A21. Statistical parameters of the current liquidity for PE sub-sector in the years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 2.28 5.15 2.34 2.01 2.78 2.51 1.57

Upper quartile 1.91 1.65 1.68 1.74 2.14 1.51 1.06

Median 1.32 1.17 1.05 0.96 1.04 1.26 1.03

Lower quartile 1.09 1.02 0.89 0.76 0.97 0.98 0.71

Minimum 0.33 0.59 0.67 0.41 0.50 0.40 0.19

Arithmetic average 1.38 1.65 1.27 1.17 1.47 1.32 0.96

Skewness −0.08 2.44 0.80 0.51 0.55 0.62 −0.37

Kurtosis −0.61 6.48 −0.26 −1.37 −1.40 0.88 0.47
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Table A22. Statistical parameters of the current liquidity for RE subsector in the years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 40.00 20.15 14.98 11.08 15.54 21.14 3.64

Upper quartile 15.21 8.86 6.34 6.86 5.61 2.42 1.64

Median 8.81 3.87 3.95 2.68 2.57 1.62 1.47

Lower quartile 2.02 2.62 1.47 1.33 1.57 1.12 0.84

Minimum 0.77 0.89 0.92 0.63 1.43 0.75 0.47

Arithmetic average 11.67 6.34 4.89 3.97 4.29 4.59 1.56

Skewness 1.38 1.56 1.33 0.92 2.13 2.02 1.15

Kurtosis 1.34 2.75 1.78 −0.40 4.95 2.91 0.91

Table A23. Statistical parameters of the profit margin of sales ratio for PE sub-sector in the years
2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 18.55% 24.01% 18.13% 13.07% 11.54% 8.75% 10.30%

Upper quartile 12.34% 11.76% 13.19% 10.34% 5.91% 4.12% 9.16%

Median 8.25% 5.50% 6.19% 4.94% 4.74% 0.63% 5.02%

Lower quartile 2.89% 3.87% 4.44% 0.86% −1.03% −5.41% 2.28%

Minimum −3.65% 0.71% 2.86% −8.21% −22.31% −42.90% −36.08%

Arithmetic average 8.00% 8.58% 8.89% 4.93% 0.29% −3.44% −0.58%

Skewness −0.07 1.20 0.63 −0.55 −1.48 −2.40 −1.78

Kurtosis −1.05 0.26 −1.31 −0.02 1.65 6.53 2.15

Table A24. Statistical parameters of the profit margin of sales ratio for RE sub-sector in the years
2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 64.46% 48.24% 25.69% 29.69% 40.74% 17.57% 30.28%

Upper quartile 11.24% 1.67% 13.15% 13.07% 23.75% 9.76% 12.50%

Median −0.19% −31.11% 7.33% 5.77% 7.96% 1.92% 0.95%

Lower quartile −148.96% −131.67% −6.34% 1.75% −17.31% −3.88% −3.56%

Minimum −320.51% −217.45% −556.18% −336.32% −355.36% −160.03% −59.22%

Arithmetic average −72.67% −64.95% −50.76% −33.49% −32.89% −18.89% −1.21%

Skewness −1.12 −0.66 −3.11 −2.55 −2.66 −2.11 −1.58

Kurtosis −0.49 −1.07 9.76 6.48 7.41 3.67 3.92

Table A25. Statistical parameters of ROS for PE sub-sector in the years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 25.71% 24.91% 49.47% 19.84% 7.19% 7.47% 8.44%

Upper quartile 10.05% 11.14% 15.78% 11.77% 5.22% 5.23% 7.38%

Median 8.27% 7.66% 8.52% 4.88% 0.40% −1.81% 4.33%

Lower quartile −14.82% 2.37% 6.36% 0.42% −7.32% −26.21% 1.97%

Minimum −98.50% −3.72% −3.17% −5.28% −47.10% −54.25% −86.22%

Arithmetic average −7.59% 7.74% 14.20% 6.00% −4.52% −12.00% −5.45%

Skewness −1.97 0.64 1.59 0.45 −2.40 −1.06 −2.92

Kurtosis 4.05 0.77 2.35 −0.76 6.48 −0.43 8.75
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Table A26. Statistical parameters of ROS for RE sub-sector in the years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 69.17% 118.24% 32.70% 34.62% 26.32% 76.96% 35.11%

Upper quartile 9.83% 5.12% 10.53% 11.78% 10.68% 9.35% 3.71%

Median −13.28% −36.55% 3.19% 3.10% 3.71% 1.01% −2.78%

Lower quartile −84.18% −131.46% −2.98% −3.06% −123.54% −27.29% −11.57%

Minimum −527.47% −439.40% −345.18% −400.18% −397.60% −92.71% −126.81%

Arithmetic average −82.90% −76.47% −27.80% −62.69% −71.74% −9.53% −9.63%

Skewness −2.12 −1.36 −3.09 −1.84 −1.72 −0.20 −2.46

Kurtosis 4.68 2.44 9.68 1.94 2.66 0.96 7.43

Table A27. Statistical parameters of ROA for PE sub-sector in the years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 27.80% 17.90% 18.53% 18.55% 27.12% 24.30% 20.31%

Upper quartile 4.53% 4.69% 7.53% 4.19% 1.90% 2.62% 4.78%

Median 2.76% 3.04% 3.79% 2.33% −0.19% −1.14% 3.11%

Lower quartile −4.46% 1.17% 2.87% 0.19% −2.45% −11.24% 0.15%

Minimum −57.22% −3.75% −3.29% −3.00% −22.52% −19.36% −106.86%

Arithmetic average −2.46% 4.00% 5.38% 3.40% 0.25% −2.68% −7.37%

Skewness −1.79 1.48 1.18 2.08 0.60 0.79 −2.91

Kurtosis 4.98 3.26 2.82 5.42 3.86 1.40 8.89

Table A28. Statistical parameters of ROA for RE sub-sector in the years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 61.26% 5.86% 4.48% 6.68% 10.80% 10.91% 25.63%

Upper quartile 8.37% 1.26% 1.33% 2.82% 5.06% 2.15% 1.37%

Median −1.91% −1.24% 0.35% 1.00% 0.08% 0.91% −0.65%

Lower quartile −3.40% −4.22% −0.25% −1.39% −9.33% −2.81% −3.01%

Minimum −9.71% −91.39% −25.30% −14.59% −272.57% −10.02% −16.22%

Arithmetic average 6.11% −9.42% −1.33% −0.13% −26.18% −0.07% 0.05%

Skewness 2.38 −3.13 −3.05 −1.85 −3.20 0.10 1.22

Kurtosis 6.16 10.08 9.81 4.78 10.43 1.23 3.61

Table A29. Statistical parameters of ROE for PE sub-sector in the years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 75.28% 48.66% 148.74% 444.75% 101.50% 48.90% 51.07%

Upper quartile 10.34% 10.36% 10.82% 6.76% 4.86% 4.47% 11.98%

Median 6.48% 5.70% 7.96% 4.97% −0.64% −0.03% 8.36%

Lower quartile −6.94% 2.40% 6.33% 0.63% −3.53% −14.28% 2.05%

Minimum −111.42% −8.81% −7.43% −4.82% −160.49% −33.14% −60.42%

Arithmetic average −1.91% 8.87% 20.99% 47.51% −6.17% −2.37% 4.84%

Skewness −1.22 2.18 3.07 3.16 −1.33 0.86 −1.17

Kurtosis 4.43 6.15 9.58 9.97 5.26 1.86 4.11
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Table A30. Statistical parameters of ROE for RE sub-sector in the years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 62.89% 11.04% 17.01% 17.42% 47.93% 68.50% 56.86%

Upper quartile 16.74% 2.31% 1.94% 5.54% 9.49% 4.18% 4.79%

Median −2.17% −2.01% 0.35% 1.07% 0.13% 2.02% −0.72%

Lower quartile −6.54% −8.27% −0.39% −1.97% −14.98% −0.56% −14.79%

Minimum −10.16% −99.61% −36.96% −21.53% −295.27% −42.83% −122.12%

Arithmetic average 11.00% −10.08% −1.25% 0.03% −22.99% 2.20% −15.49%

Skewness 1.38 −2.97 −2.20 −0.72 −2.95 1.18 −1.25

Kurtosis 0.29 9.34 7.12 0.42 9.31 4.12 1.54

Table A31. Statistical parameters of the general debt ratio for PE sub-sector in the years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 0.81 0.79 0.88 0.96 0.86 0.67 2.09

Upper quartile 0.56 0.59 0.59 0.65 0.62 0.56 0.80

Median 0.50 0.48 0.49 0.50 0.50 0.50 0.60

Lower quartile 0.38 0.40 0.38 0.39 0.38 0.48 0.54

Minimum 0.15 0.21 0.20 0.19 0.22 0.27 0.46

Arithmetic average 0.47 0.48 0.50 0.52 0.51 0.49 0.77

Skewness −0.04 −0.04 0.28 0.39 0.25 −0.69 2.71

Kurtosis 0.18 −0.40 −0.44 −0.06 −0.50 −0.22 7.84

Table A32. Statistical parameters of the general debt ratio for RE sub-sector in the years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 0.72 0.73 0.74 0.85 0.77 0.84 0.88

Upper quartile 0.56 0.43 0.40 0.63 0.69 0.70 0.69

Median 0.08 0.08 0.25 0.39 0.41 0.49 0.58

Lower quartile 0.03 0.04 0.12 0.15 0.20 0.40 0.26

Minimum 0.01 0.02 0.01 0.02 0.02 0.00 0.08

Arithmetic average 0.27 0.26 0.30 0.41 0.42 0.48 0.50

Skewness 0.65 0.89 0.73 −0.03 −0.10 −0.60 −0.29

Kurtosis −1.64 −0.74 −0.24 −1.54 −1.43 −0.37 −1.26

Table A33. Statistical parameters of the asset turnover ratio for PE sub-sector in the years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 2.76 3.46 3.70 4.67 4.87 3.25 5.74

Upper quartile 0.58 0.60 0.59 0.55 0.68 0.63 0.77

Median 0.34 0.33 0.33 0.32 0.42 0.48 0.67

Lower quartile 0.31 0.29 0.27 0.27 0.31 0.37 0.63

Minimum 0.23 0.24 0.19 0.20 0.21 0.30 0.18

Arithmetic average 0.66 0.74 0.75 0.85 0.92 0.76 1.15

Skewness 2.81 2.85 2.86 2.95 2.99 3.00 3.06

Kurtosis 8.24 8.43 8.48 8.90 9.15 9.25 9.52
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Table A34. Statistical parameters of the asset turnover ratio for RE sub-sector in the years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 0.63 0.37 0.70 1.32 2.12 2.74 1.61

Upper quartile 0.18 0.18 0.26 0.70 1.02 0.78 1.10

Median 0.05 0.10 0.15 0.19 0.22 0.18 0.33

Lower quartile 0.03 0.03 0.04 0.04 0.07 0.06 0.23

Minimum 0.00 0.00 0.00 0.00 0.00 0.01 0.01

Arithmetic average 0.13 0.12 0.19 0.39 0.60 0.57 0.65

Skewness 2.27 1.14 1.54 1.02 1.19 2.14 0.81

Kurtosis 5.79 0.88 2.46 0.43 0.07 4.98 −1.08

Table A35. Statistical parameters of the overall financial situation indicator for PE sub-sector in the
years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 0.70 0.70 0.88 1.01 0.92 2.15 2.06

Upper quartile 0.52 0.45 0.33 0.40 0.62 0.89 1.39

Median 0.27 0.25 0.24 0.28 0.42 0.28 1.02

Lower quartile 0.19 0.21 0.15 0.18 0.22 0.19 0.65

Minimum 0.11 0.10 0.14 0.08 0.10 −0.01 −9.71

Arithmetic average 0.34 0.32 0.30 0.33 0.45 0.59 0.09

Skewness 0.72 0.89 2.31 2.03 0.41 1.73 −3.04

Kurtosis −1.13 −0.18 6.03 5.18 −1.13 3.24 9.44

Table A36. Statistical parameters of the overall financial situation indicator for RE sub-sector in the
years 2015–2021.

Description 2015 2016 2017 2018 2019 2020 2021

Maximum 26.07 32.25 19.21 14.75 29.00 16.49 1.36

Upper quartile 9.89 12.02 5.37 5.00 3.35 1.95 1.00

Median 2.38 2.93 1.88 1.85 1.57 0.58 0.88

Lower quartile 0.53 2.34 0.57 0.42 0.69 0.28 0.47

Minimum 0.05 0.06 0.07 0.10 0.11 −0.94 0.32

Arithmetic average 6.47 7.69 4.83 3.63 4.65 2.20 0.77

Skewness 1.81 1.82 1.60 1.66 2.91 3.05 0.13

Kurtosis 3.34 3.10 1.34 2.29 8.86 9.70 −1.25
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