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Abstract: The study posed a research question: did the situation caused by COVID-19 affect the
economic position of energy companies? The aim of the study is to investigate the impact of the
situation of the epidemic state introduced in 2020 on the activities of the efficiency of energy sector
companies. The subject of the research will be the ten largest Polish power plants in terms of electricity
production, including four capital groups to which they belong. Financial data from 2014 to 2020
will be used for the research. To test the effectiveness, the tools of the ratio analysis will be used.
The analysis of the financial statements in terms of investments in manufacturing activities confirms
the hypothesis that companies investing in new solutions and technologies will be best prepared
for an exceptional situation. The results of the research show that those capital groups which in the
period preceding the outbreak of the epidemic made the largest investment outlays and at the same
time their financial ratios and market valuation on the Warsaw Stock Exchange were the highest,
they also achieved the highest financial results during the pandemic—they had the most favorable
economic situation.

Keywords: energy; energy company; efficiency; financial analysis; pandemic

1. Introduction

The impact of the COVID-19 pandemic on the economic and social situation in
Poland [1–5], other European Union countries [6–8], and the world is unquestionable
and multifaceted.

The occurrence of the COVID-19 pandemic and the economic and social restrictions
caused by it has had a huge impact not only on the economies of individual countries
but also on the financial situation of households and entrepreneurs. [9] The economic
consequences of the COVID-19 pandemic and its impact on the global economy and the
financial crisis of consumers and businesses have been analyzed by commercial research
institutes and academic centers around the world: Teresiene [10], van der Wielen, and
Barrios [11], Baker [9], Kanapickiene [12].

A significant decrease was observed in production and borrowing caused by COVID-
19 [13], a negative impact on the performance of companies in many sectors of the econ-
omy [14]. The most significant losses were recorded in the following industries: airlines,
automobiles, hotel facilities or restaurants [15]; many experienced a reduction in wages
for work or were put out of work [16]. The negative impact of COVID-19 cases has been
noted on the change in investor sentiment [17], pessimism, and risk aversion among in-
vestors, on the value of the stock market [9], Al-Awadhi [18], increasing the volatility of
these markets Ashraf [19], and stock returns and thus on financial markets around the
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world [20], resulting in higher levels of stock market volatility, and negative impact on the
stock market [18,21–23].

All over the world, solutions are still being sought to mitigate the sudden economic
shock, to keep the primary sectors of the economies of individual countries [24] functioning
in the face of rising social expectations [25].

At the EU level and in individual countries, it has forced the need for governmental,
institutional, and individual actions to counter its financial, organizational, and social
implications, address the underlying economic risks associated with the pandemic, and
increase the resilience of economies [26–30]. Domestic restrictions and restriction of move-
ment (lockdown) have had effects in many areas of life: a global recession, increased debt
and reduced economic potential disparities [31], and accelerated digital economy develop-
ment, including the services market [32]. The crisis caused by COVID-19 threatens global
financial stability due to uncertainty about its sustainability and intensity, affects financial
problems, corporate failures, and unemployment in the long term, asset prices that have
fallen dramatically, market liquidity a decline in investor confidence [18,33,34].

It also generated the need to identify current research directions developed around
COVID-19 and its impact on the business environment in different sectors of the econ-
omy [35–38].

In the first quarter of 2020, a slight price decrease was noticed on the European
electricity and coal market [39,40]. The COVID-19 pandemic created uncertainty about
the future of the national and world economies and introduced uncertainty about its
course, including the implications for demand variability [41–44]. The economic downturn
and constraints imposed by national authorities have caused a temporary fall in electricity
demand by businesses (industry), while school closures and remote working have increased
its consumption by households [45–50]. The pandemic highlighted the importance of
energy in the social order through closures, disruptions in mobility, and the shift to digital
modes of remote working. It also meant that action had to be taken, including at the
EU level [27,28,30,51], to ensure the continued operation of the European energy system
during the pandemic. It has created specific risks for the sector, and it has become critical
to sustaining the security of supply to manage it effectively in the face of key risks (reduced
demand for electricity, moratoriums on construction projects, reduced staff availability, and
travel restrictions affecting access to and maintenance of operational assets) [52]. COVID-
19 also impacted stakeholders in the power sector—shareholders, stockholders, lenders,
insurers, brokers, and others. They analyze the impact of the pandemic on balance sheets
and the overall risk landscape, including climate change and environmental and social
governance (ESG) issues and the transformation of the risk landscape in the energy industry,
which, beyond COVID-19, is becoming the most important business driver, not just for the
energy industry [53].

On one side, the energy market consists of the production, transmission, distribution,
and trade of fuels and energy, and on the other side, the energy recipients affect the shaping
of the environment. It influences landscape changes caused by opencast coal mining,
construction of hydroelectric power plants, or the generation of smog caused by excessive
exhaust fumes in a specific area. It also directly impacts the entire economy, including
product prices, wages, returns on investment, and even the direction of development. Its
strong connection to the rest of the economy makes countries focus on energy security
to protect their interests [54]. The energy policy of Poland, consistent with the European
Union’s policy, considers the climate and energy objectives to counteract climate change.
Its assurance would not be possible without the ability of the power system to ensure
the security of operation of the power grid and balance the supply of electricity with
the demand for this energy [55]. However, the implementation of changes in the energy
structure is not possible without financial outlays.

While extensive research has been carried out to show the impact of COVID-19 on the
economy, the situation, and the financial standing of entrepreneurs in various countries
from different industries, the impact of the pandemic on the energy sector in Poland has
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not been studied. For these reasons, it seemed appropriate to investigate and answer
whether the emergency caused by COVID-19 affected the economic crisis of the largest
listed energy companies operating in Poland. The aim of the research is to show that those
capital groups which in the period preceding the outbreak of the epidemic made the largest
investment outlays and at the same time their financial ratios and market valuation on the
Warsaw Stock Exchange were the highest, also during the pandemic, they achieved the
highest financial results—they had the most favorable economic situation. The authors
hypothesized that companies investing in new solutions and technologies are best prepared
for an exceptional situation.

2. Materials and Methods

The answer to the research question posed in the introduction will help to examine the
impact that the epidemic state introduced in 2020 has had on the efficiency of companies in
the energy sector.

The subject of the study was the financial data of the ten most significant in terms of
electricity production Polish utility power plants belonging to four capital groups. The
economic data of the capital groups, parent companies, and the electricity generation
segment of the capital groups whose shares are listed on the stock exchange were analyzed.
Financial data from consolidated financial statements of capital groups, financial data
from individual financial statements of parent companies, and management reports on the
companies’ activities were used to determine the financial position of power generation
companies. The study period covers the years 2014–2020.

The capital groups selected for the study are: Polska Grupa Energetyczna (PGE), Tau-
ron, Enea and Zespół Elektrowni Pątnów-Adamów-Konin (ZE PAK). These capital groups
are the largest electricity producers in Poland, as they own at least one of the ten largest
power plants in Poland. The capital groups are vertically integrated companies, present
in the entire energy value chain—from extraction through generation in conventional and
renewable energy sources to the distribution and sale of electricity. The entities accepted for
the study are involved in the following subsectors: generation, transmission, distribution,
and sales of energy in the wholesale and retail market segments. The entities of the energy
sector are presented in Figure 1.
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Figure 1. The energy sector in Poland.

In order to examine the effectiveness, the authors used ratio analysis tools were used,
i.e., financial ratios, liquidity, debt, profitability, and efficiency.

The method of examining the efficiency of energy companies of the sector was divided
into two parts. In the first part, ratio analysis of four capital groups, four parent companies,
and selected indicators of the generation segment of each capital group was carried out.
In particular, the data made available in the operating segment notes of the consolidated
financial statements were examined. In situations where groups do not provide information
necessary to calculate a given ratio, the data is determined based on the group’s consoli-
dated financial statements or estimated, e.g., information on the equity of the generation
segment. In the next step of the research, the expenses, EBIT (Earning Before Interest and
Taxes), and EBITDA of examined components are analyzed. The elimination of the cost
of external capital will allow for a more accurate assessment of the operating efficiency
of the segments. Due to the lack of studies in the literature on the impact of the ongoing
situation on energy companies, an analysis will be carried out of the type and size of
investments made in manufacturing operations and share price trends of parent companies,
which will allow confirming the hypothesis that companies investing in new solutions and
technologies will be best prepared for the emergency, will be the most effective. To confirm
the hypothesis, it is necessary to achieve the aim of the study.

3. Results
3.1. Analysis of Equity Financial Data of Energy Groups

The analysis of financial data of the largest energy producers was preceded by a study
of the electricity market situation. The research shows that in Poland, from 2014 to 2018
there was a systematic increase in electricity consumption and a decrease in consumption
was marked in 2019 by 0.9% and by 2.3% in 2020. On the other hand, a decrease in electricity
production occurred in the last three years studied, in 2018 by 0.38%, in 2019 by 3.9% and
in 2020 by 4.1% compared to the previous year. On the other hand, the installed capacity in
the national electricity system has been steadily increasing. In the last three years, the level
of installed capacity increased by respectively: 5.8%, 1.9%, 5.2% [56].
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The implementation of the main goal of the research required the determination of the
financial situation of capital groups. The analysis of the Polish Energy Group’s financial
data for 2014–2019 indicates that the group’s balance sheet total increased by PLN 11.449
billion, i.e., by 17%, and only in 2020 by another PLN 3.844 billion, i.e., in the entire period
under review it increased by 22%. The level of the group’s equity fluctuated during the
period under review, decreasing by 3% by 2019 and increasing by 1% in 2020 (Table 1).

Table 1. Changes in total assets and equity of the PGE Capital Group from 2014 to 2020 (in PLN
millions).

Year Balance Sheet
Total Dynamics Equity Dynamics

2014 66,201 Not applicable 44,884 Not applicable
2015 61,296 −7% 40,417 −10%
2016 67,474 10% 42,775 6%
2017 72,106 7% 46,353 8%
2018 75,905 5% 47,801 3%
2019 77,650 2% 43,137 −10%
Change 11,449 17% −1747 −3%
2020 81,594 5% 43,501 1%
Change 15,293 22% −1383 −2%

Own study based on the annual consolidated financial statements of the capital group PGE for the years 2014–2020.

Based on the data obtained, it can be concluded that the group’s business is constantly
growing. The increase in the balance sheet total, along with the rise in equity and the
decrease in the share of equity between 2014 and 2018, shows that the percentage of
the company’s liabilities has increased. Thus the company has been investing, which is
confirmed by the number of investment expenditures made in the sector under study
presented later in this paper.

Table 2 summarizes the net profits, net sales revenues, and tangible fixed assets of the
group. During the period in question, investments were made in fixed assets. The item of
tangible fixed assets increased by 12.003 billion PLN, which increased their value in the
whole period in question by 23%.

Table 2. Net profit, revenues and tangible fixed assets of the PGE Capital Group (in PLN million) for
2014–2020.

Year Net Profit Revenues Dynamics
Tangible

Fixed
Assets

Dynamics

2014 3657 28,137 Not applicable 49,738 Not applicable
2015 −3037 28,542 1% 47,068 −5%
2016 2566 28,092 −2% 51,365 9%
2017 2667 23,100 −18% 58,620 14%
2018 1511 25,946 12% 62,274 6%
2019 −3928 37,627 45% 59,690 −4%
Change Not applicable 9490 41% 9952 20%
2020 148 45,766 22% 61,741 3%
Change Not applicable 17,629 63% 12,003 23%

Own study based on the annual consolidated financial statements of the capital group PGE for the years 2014–2020.

In two years, i.e., 2015 and 2019, the PGE group recorded net losses due to increased
cost of sales, in which it recognized impairment losses on fixed assets. By 2019, the PGE
Group increased fixed assets by 20% and revenues by 41%, while revenues increased by
another 22% in 2020 alone (Table 2).

In 2019, the PGE Group recognized impairment losses on financial and non-financial
assets of the examined segments for PLN 8.347 billion. It reversed impairment losses on
assets recognized in previous reporting periods in the Renewable Energy segment for
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PLN 394 million. As a result of the impairment tests performed, the group recognized the
creation and reversal of impairment losses on all non-current assets for PLN 7129 million
under Depreciation and impairment losses. In total, the creation and reversal of write-
downs for PLN 7518 million was recognized throughout 2019.

Table 3 shows the percentage of volumes characterizing the group’s segments under
study.

Table 3. Percentage share of conventional power generation and renewable power generation by line
item in PGE’s consolidated financial statements from 2014 to 2020.

Year Revenues Cost of Sales Assets Receivables Liabilities

2014 48% 65% 59% 23% 41%
2015 47% 61% 60% 21% 47%
2016 44% 44% 58% 22% 36%
2017 60% 63% 64% 50% 36%
2018 67% 73% 66% 49% 40%
2019 70% 78% 55% 33% 49%
2020 68% 64% 60% 43% 51%
Average 58% 64% 60% 33% 43%

Own study based on the annual consolidated financial statements of the capital group PGE for the years 2014–2020.

The consolidated result of the PGE Group comprises the financial results of its individ-
ual operating segments. Between 2014 and 2020, the conventional and renewable energy
segments held an average share of 58% in revenues, 64% in assets, and 43% in liabilities.
The most significant change occurred in revenues and receivables, which increased their
shares by ten percentage points. The Conventional Power Generation segment has the
largest share in the group’s result, together with the Renewable Energy segment accounting
on average for almost 60% of annual EBITDA in the period under review [57].

The financial ratios calculated for PGE are presented in Table 4.
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Table 4. Financial ratios of the PGE Capital Group in 2014–2020.

Liquidity Ratios 2014 2015 2016 2017 2018 2019 2020

First coverage rate 0.86 0.82 0.79 0.74 0.72 0.66 0.65
Second coverage rate 1.13 1.08 1.11 1.01 0.95 1.01 1
Current ratio 1.93 1.54 1.74 1.06 0.73 1.06 1
Quick ratio 1.63 1.29 1.53 0.85 0.51 0.68 0.8
Working capital share in assets 0.1 0.07 0.08 0.01 −0.04 0.01 0.0008

Debt ratios 2014 2015 2016 2017 2018 2019 2020
Debt ratio 32.20% 34.06% 36.61% 35.72% 37.03% 44.45% 46.69%
Equity ratio 67.80% 65.94% 63.39% 64.28% 62.97% 55.55% 53.31%
Debt-to-equity ratio 47.49% 51.66% 57.74% 55.56% 58.79% 80.01% 87.57%
Long-term debt ratio 31.31% 32.89% 39.75% 36.19% 32.59% 52.59% 53.04%
Fixed assets debt ratio 353.98% 354.03% 302.11% 349.49% 399.76% 263.10% 267.57%
Overall financial condition ratio 0.57 0.46 0.43 0.27 0.23 0.24 0.26

Activity ratios 2014 2015 2016 2017 2018 2019 2020
Asset turnover ratio 0.43 0.47 0.42 0.32 0.34 0.48 0.56
Inventory turnover ratio 12.94 14.57 17.6 12.29 9.61 8.34 14.65
Inventory turnover ratio in days 28.21 25.05 20.74 29.69 37.97 43.74 24.91
Receivable turnover ratio 16.28 7.62 4.44 6.56 6.33 7.81 9.51
Receivable turnover ratio in days 22.42 47.93 82.18 55.65 57.71 46.71 38.38
Liabilities turnover ratio 23.87 7.23 7.9 7.15 7.18 10.35 13.06
Liabilities turnover ratio in days 15.29 50.45 46.2 51.05 50.83 35.27 27.95
Cash conversion cycle 35.34 22.53 56.71 34.29 44.85 55.18 35.34

Profitability ratios 2014 2015 2016 2017 2018 2019 2020
EBITDA profitability ratio 28.85% 28.83% 26.26% 33.12% 24.57% −11.10% 3.08%
Return On Assets 5.52% −4.95% 3.80% 3.70% 1.99% −5.06% 0.18%
Return On Equity 8.15% −7.51% 6.00% 5.75% 3.16% −9.11% 0.34%
Net profit margin 12.99% −10.64% 9.13% 11.55% 5.82% −10.44% 0.32%
Gross profit margin 16.39% −13.16% 11.65% 14.24% 8.45% −12.50% 0.69%
Gross profit margin on sales 22.77% −5.34% 17.51% 23.74% 18.89% −6.66% 9.08%

Own study based on the annual consolidated financial statements of the capital group PGE for the years 2014–2020.

The liquidity measurement during the period under review shows a deteriorating
financial position, but not a bad one. The debt level of the group is increasing. The efficiency
ratios reach very different stories. The cash cycle took its lowest level in 2019. Of particular
note in Table 4 are the profitability ratios for 2015, which resemble a negative value. In
2015, the group raised its operating loss. This happened because the group wrote down the
value of manufacturing assets to PLN 9.029 billion, wherein in other years, similar write-
downs were for significantly lower amounts. Profitability ratios are decreasing from year
to year. The lack of profitability is marked in 2015 and 2019. In summary, the year-on-year
decline in profitability ratios, the financial liquidity ratios, and the increase in the share of
short-term debt suggest that the company’s financial position group deteriorated in the
period under review.

The Tauron capital group’s financial data analysis from 2014 to 2020 allows us to
conclude that the group increased its assets by 15%. The balance sheet total was raised by
PLN 4.852 billion (Table 5).
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Table 5. Changes in the balance sheet total and equity of Tauron Capital Group in the years 2014–2020
(in PLN million).

Year Balance Total Dynamics Total Equity Dynamics

2014 34,559 Not applicable 17,997 Not applicable
2015 32,071 −7% 16,018 −11%
2016 33,457 4% 16,679 4%
2017 35,792 7% 18,068 8%
2018 37,097 4% 18,429 2%
2019 41,918 13% 19,093 4%
Change 7359 21% 1096 7%
2020 39,411 −6% 16,412 −14
Change 4852 −15% −1585 −7%

Own study based on the annual consolidated financial statements of the capital group Tauron for the years
2014–2020.

By 2019, as the balance sheet total increased, equity also increased by 2%, resulting
in a nominal increase of PLN 1.096 billion. This means that the group incurred additional
liabilities during the period under review allocated to investments, highlighting a 12%
increase in property, plant, and equipment by 2019 and another 11% in 2020.

Table 6 summarizes the group’s net earnings, net sales revenues, and tangible fixed assets.

Table 6. Net profit, revenues and tangible fixed assets of Tauron Capital Group in 2014–2020 (in PLN
million).

Year Net Profit Revenues Dynamics Tangible
Fixed Assets Liabilities

2014 1185 18,440 Not applicable 24,850 Not applicable
2015 −1804 18,375 0% 24,882 0%
2016 370 17,646 −4% 26,355 6%
2017 1382 17,416 −1% 28,079 7%
2018 207 18,121 4% 29,238 4%
2019 −12 20,065 11% 27,927 −4%
Change Not applicable 1625 9% 3077 12%
2020 −2488 20,434 2% 31,099 11%
Change Not applicable 1994 11% 6249 25%

Own study based on the annual consolidated financial statements of the capital group Tauron for the years
2014–2020.

The group recorded a net loss in 2015, 2019, and 2020. In 2015, this was due to
impairment charges of PLN 3.6 billion (compared to PLN 0.52 billion in 2014). In the
remaining years, the group achieved positive financial results. The increase in the cost
of impairment losses on tangible fixed assets, and goodwill concerned the Generation
segment.

In the year ending 31 December 2016, the group, after taking into account the following
premises, prolonged persistence of the market value of net assets below the carrying
amount, decreased the prices of renewable energy certificates of origin, introduced new
regulations in the area of renewable energy, saw persistent unfavorable market conditions
from the point of view of the profitability of the coal power industry, increased the risk-
free rate, recognized impairment losses and reversed previously created write-downs of
property, tangible fixed assets resulting from asset impairment tests. As a result of the
tests, some of the assets of the Generation Segment were subject to additional write-downs
for PLN 1942.9 million. The impairment tests also proved the reversal of impairment
allowances in this segment for PLN 1208.2 million. The total impact of write-downs on the
group’s 2016 pre-tax profit amounted to PLN 0.787 billion (excess of creation over reversal).

In 2019, impairment losses on property, tangible fixed assets impacted the segment,
resulting in the amount of PLN 0.635 billion (increase in write-downs for PLN 0.694 and
decrease in the amount of PLN 0.059 billion). In 2020, the total impact on the result of the
period was PLN 2.618 billion (an increase of write-offs for PLN 2.622 billion).
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The increase in fixed assets did not result in a proportional increase in revenue. The
group recorded an 11% increase in revenue over the entire period under review, including
an 11% increase in 2019 alone (Table 6).

Table 7 shows the share of the conventional and renewable energy segment in the
group’s entire business. This share is significantly lower than in the case of the Polish
Energy Group due to significant differences in the level of generation capacity and the
classification of liabilities; in the case of the Tauron Group, most liabilities were not assigned
to any of the activities.

Table 7. Percentage share of conventional and renewable energy in individual items of Tauron
group’s consolidated financial statements, 2014–2020.

Year Revenues Cost of Sales Assets Liabilities

2014 27% 32% 38% 10%
2015 29% 47% 34% 11%
2016 25% 33% 33% 12%
2017 26% 31% 33% 10%
2018 26% 27% 34% 7%
2019 21% 24% 36% 10%
2020 22% 36% 31% 11%
Average 25% 33% 31% 10%

Own study based on the annual consolidated financial statements of the capital group Tauron for the years
2014–2020.

The share of the generation segment for the Tauron group is virtually unchanged and
did not change significantly in the period under review. In 2015, the share of assets fell
from 38% to 34% due to the impairment charge, in the same year the segment also recorded
the highest share in own costs at 47%. In 2020, the results obtained confirm the occurrence
of a similar situation to that of 2015.

Table 8 presents selected financial indicators for the Tauron Group’s generation business.

Table 8. Financial ratios of Tauron capital group in the years 2014–2020.

Liquidity Ratios 2014 2015 2016 2017 2018 2019 2020

First coverage rate 0.64 0.57 0.57 0.58 0.57 0.54 0.52
Second coverage rate 1.06 0.88 0.98 0.99 0.92 0.97 1.01
Current ratio 1.33 0.53 0.9 0.95 0.63 0.87 1.05
Quick ratio 1.22 0.47 0.79 0.89 0.56 0.79 0.94
Working capital share in assets 0.05 −0.11 −0.01 −0.01 −0.07 −0.02 0.01

Debt ratios 2014 2015 2016 2017 2018 2019 2020
Debt ratio 47.93% 49.96% 50.15% 49.52% 50.32% 54.45% 58.36%
Equity ratio 52.07% 50.04% 49.85% 50.48% 49.68% 45.55% 41.64%
Debt-to-equity ratio 92.03% 99.84% 100.59% 98.10% 101.31% 119.55% 140.13%
Long-term debt ratio 65.26% 53.49% 71.76% 70.50% 61.76% 78.37% 95.58%
Fixed assets debt ratio 211.60% 289.88% 220.20% 220.44% 256.87% 207.84% 178.02%
Overall financial condition ratio 0.25 0.14 0.15 0.16 0.14 0.16 0.17

Activity ratios 2014 2015 2016 2017 2018 2019 2020
Asset turnover ratio 0.54 0.57 0.53 0.49 0.49 0.47 0.52
Inventory turnover ratio 35.21 42.41 36.3 58.97 35.55 28.59 26.21
Inventory turnover ratio in days 10.37 8.61 10.05 6.19 10.27 12.77 13.93
Receivable turnover ratio 9.69 10.04 9.32 8.57 8.13 8.54 8.62
Receivable turnover ratio in days 37.67 36.35 39.18 42.58 44.9 42.75 42.35
Liabilities turnover ratio 9.71 23.24 21.27 16.72 16.07 23.09 21.1
Liabilities turnover ratio in days 37.59 15.71 17.16 21.84 22.71 15.81 17.3
Cash conversion cycle 10.44 29.25 32.07 26.94 32.46 39.71 38.98

Profitability ratios 2014 2015 2016 2017 2018 2019 2020
EBITDA profitability ratio 19.52% −0.37% 14.00% 20.09% 13.86% 11.69% 4.61%
Return On Assets 3.43% −5.63% 1.11% 3.86% 0.56% −0.03% −6.31%
Return On Equity 6.59% −11.24% 2.22% 7.65% 1.12% −0.06% −15.16%
Net profit margin 6.38% −9.82% 2.10% 7.94% 1.14% −0.06% −12.21%
Gross profit margin 8.06% −11.91% 2.88% 10.09% 2.78% −0.08% −8.13%
Gross profit margin on sales 15.76% −4.17% 10.93% 16.71% 9.30% 6.37% −1.30%

Own study based on the annual consolidated financial statements of the capital group Tauron for the years
2014–2020.
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Based on the results obtained, it can be observed that the group’s financial condition is
weak from 2015 to 2019. During this period, the group shows a lack of liquidity. Depending
on the year, the cash cycle ranges between 26 and 39 days, and the longest falls in 2019.
The most extended period of credit to customers falls in 2018. The asset productivity ratios
ranged between 0.47 and 0.57, which is in a higher range than in the case of PGE. The
profitability ratios take their lowest values in 2015, 2019, and 2020, i.e., the years with the
highest asset impairment losses.

The deterioration of the group’s financial position in the periods indicated was mainly
influenced by impairment charges. Had these write-downs not occurred, the group would
have shown positive values on each profitability ratio at a level similar to other periods.
There are no significant concentrations of credit risk in the group related to its core business.

Financial data of the ENEA capital group, one of the largest distributors of electricity
in Poland, which distinguishes the following business segments: extraction, generation,
distribution, turnover, and other operations, is presented in Table 9 (balance sheet total and
equity of the group, together with change dynamics).

Table 9. Balance sheet total and equity of the ENEA capital group in the years 2014–2020 (in PLN
million).

Year Balance Total Dynamics Total Equity Dynamics

2014 18,108 Not applicable 12,064 Not applicable
2015 22,988 27% 12,123 0%
2016 24,536 7% 13,011 7%
2017 28,312 15% 14,000 8%
2018 29,965 6% 15,049 7%
2019 32,844 10% 15,480 3%
Change 14,736 81% 3416 28%
2020 29,890 −9% 15,859 3%
Change 11,782 65% 3795 31%

Own study based on the annual consolidated financial statements of the capital group ENEA for the years
2014–2020.

In the surveyed years 2014–2020, the group increased the value of its assets by 65%,
increasing its balance sheet total by almost PLN 11.8 billion. This is the most significant
change in nominal terms and by far the largest among the surveyed groups. Taking into
account the percentage increase far surpasses the companies surveyed to date. Equity in
the analyzed years increased by PLN 3.795 billion, which results in a rise of 31% in the
entire period studied, including 28% until 2019. This shows that external financing mainly
contributed to the increase in total assets.

Table 10 shows net income, tangible fixed assets from 2014 to 2020. The increase in
the balance sheet total was significantly affected by investments in property, plant, and
equipment, which increased by 57% until 2019 and decreased by only 1% in 2020.

Along with an increase in tangible fixed assets, the group’s revenue increased by
85% during the period under review. Of the companies studied so far, only in the case of
the ENEA group, there is a correlation between the growth of tangible fixed assets, and
revenues. In 2015 and 2020 recorded a financial loss related to a write-down, which in the
first case amounted to PLN 1.5 billion. In the remaining years, there were write-downs, but
their value did not significantly impact the financial result.

The percentage share of revenues, costs, assets, and liabilities in the total values of the
group is presented in Table 11. To determine the value of the segment’s assets, information
on the value of the segment’s property, plant and equipment and the share of the group’s
property, plant and equipment in its assets was used.
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Table 10. Net profit, revenues and property, Tangible fixed assets of ENEA Capital Group in 2014–2020
(in PLN million).

Year Net Profit Revenues Dynamics Tangible
Fixed Assets Liabilities

2014 909 9855 Not
capplicable 13,702 Not

capplicable
2015 −399 9848 0% 17,075 25%
2016 849 11,256 14% 18,382 8%
2017 1165 11,406 1% 20,417 11%
2018 719 12,673 11% 21,027 3%
2019 541 15,796 25% 21,471 2%
Change Not applicable 5941 60% 7769 57%
2020 −2234 18,195 15% 21,404 −1%
Change Not applicable 8340 85% 7702 56%

Own study based on the annual consolidated financial statements of the capital group ENEA for the years
2014–2020.

Table 11. Percentage share of the generation segment in particular items of the consolidated financial
statements of the ENEA Group in the years 2014–2020.

Year Revenues Cost of Sales Assets Liabilities

2014 35% 32% 48% 7%
2015 36% 45% 40% 4%
2016 29% 31% 43% 3%
2017 40% 42% 46% 7%
2018 57% 58% 45% 6%
2019 51% 48% 44% 5%
2020 46% 66% 32% 4%
Average 42% 46% 35% 5%

Own study based on the annual consolidated financial statements of the capital group ENEA for the years
2014–2020.

The most significant change in the generation sector occurred in the revenue item,
which increased from 29% to 57% in 2018. The share of segment assets declined from 48%
to 32% in 2020 due to a write-down of the segment’s assets of PLN 1.5 billion. The group’s
total assets increased by 65%. Thus, despite the decrease in the share of the segment’s assets
in the total assets of the group, in nominal terms, the value of the generation segment’s
assets increased from PLN 8.777bn to PLN 14.379bn in 2014–2019, to decrease by PLN
4.925bn in 2020. As in the case of the Tauron capital group, the ENEA group did not
allocate the majority of its liabilities to any of the segments, which results in a low share
of generation in the total amount of liabilities. Table 12 presents the financial ratios of the
ENEA capital group.

Liquidity ratios were within the ranges defined in the literature, with a focus on
over liquidity. We observed an increase in group debt and leverage. The rise in debt
did not result in significant changes in the term debt ratio. During the study period, the
cash turnover cycle decreased until 2018 to 2016 in 2019, influenced by a decrease in the
receivables turnover ratio from 65 days to 44 days. From 2016 to 2018, there was an increase
in the asset productivity ratio from 0.4 to 0.71, the best among the companies studied.
Profitability ratios were positive in all years except 2015 and 2020. In 2015, as was the case
with the other companies, an impairment charge was made, which significantly affected
the company’s financial result (without the cost, the ratios would have reached a level
similar to 2014). Based on the financial ratios, it can be concluded that the financial position
of the group improved during the period under review.
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Table 12. Financial ratios of ENEA capital group in the years 2014–2020.

Liquidity Ratios 2014 2015 2016 2017 2018 2019 2020

First coverage rate 0.84 0.67 0.67 0.63 0.65 0.65 0.6
Second coverage rate 1.13 1.13 1.11 1.09 1.09 1.11 1.06
Current ratio 2.03 1.99 1.73 1.47 1.44 1.39 1.2
Quick ratio 1.76 1.72 1.58 1.27 1.18 1.18 1.03
Working capital share in assets 0.11 0.1 0.09 0.07 0.07 0.08 0.04

Debt ratios 2014 2015 2016 2017 2018 2019 2020
Debt ratio 33.38% 47.27% 46.97% 50.55% 49.78% 52.87% 56.19%
Equity ratio 66.62% 52.73% 53.03% 49.45% 50.22% 47.13% 43.81%
Debt-to-equity ratio 50.10% 89.64% 88.57% 102.24% 99.12% 112.17% 128.27%
Long-term debt ratio 34.73% 69.77% 66.15% 71.88% 67.18% 70.13% 76.44%
Fixed assets debt ratio 325.00% 201.88% 213.58% 202.89% 207.99% 197.79% 188.86%
Overall financial condition ratio 0.52 0.29 0.29 0.28 0.30 0.34 1.07

Activity ratios 2014 2015 2016 2017 2018 2019 2020
Asset turnover ratio 0.56 0.44 0.47 0.41 0.43 0.48 0.61
Inventory turnover ratio 19.79 15.52 25.65 13.78 10.22 11.53 16.14
Inventory turnover ratio in days 18.44 23.52 14.23 26.49 35.72 31.66 22.61
Receivable turnover ratio 5.64 5.72 6.21 6.03 6.81 7.4 8.27
Receivable turnover ratio in days 64.77 63.76 58.81 60.54 53.59 49.33 44.11
Liabilities turnover ratio 8.83 8.13 9.68 5.53 4.97 7.8 8.4
Liabilities turnover ratio in days 41.33 44.89 37.73 66.01 73.48 46.77 43.43
Cash conversion cycle 41.88 42.39 35.32 21.02 15.82 34.22 23.29

Profitability ratios 2014 2015 2016 2017 2018 2019 2020
EBITDA profitability ratio 19.43% 6.38% 19.81% 23.52% 19.84% 21.55% −0.60%
Return On Assets 5.02% −1.74% 3.46% 4.11% 2.40% 1.65% −7.48%
Return On Equity 7.54% −3.29% 6.52% 8.32% 4.78% 3.49% −17.06%
Net profit margin 9.04% −3.96% 7.37% 9.99% 5.56% 3.41% −12.25%
Gross profit margin 11.37% −4.06% 9.28% 12.58% 6.72% 5.49% −14.27%
Gross profit margin on sales 12% 15% 12% 14% 7% 7% 9%

Own study based on the annual consolidated financial statements of the capital group ENEA for the years
2014–2020.

The analysis of the financial data of the capital group Zespół Elektrowni Pątnów-
Adamów-Konin SA (ZE PAK) is presented in Tables 13–16. Table 13 shows the dynamics of
changes in the balance sheet total and equity of the group.

Table 13. Balance sheet total and equity of the ZE PAK capital group in the years 2014–2020 (in PLN
million).

Year Balance Total Dynamics Total Equity Dynamics

2014 6868 Nie dotyczy 3820 Nie dotyczy
2015 4974 −28% 1884 −51%
2016 4801 −3% 2143 14%
2017 4455 −7% 2264 6%
2018 3871 −13% 1687 −25%
2019 3118 −19% 1177 −30%
Change −3750 −55% −2643 −69%
2020 2879 −8% 949 −19%
Change −3989 −58% −2133 −75%

Own study based on the annual consolidated financial statements of the capital group ZE PAK for the years
2014–2020.
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Table 14. Net profit, revenues and property, Tangible fixed assets of ZE PAK Capital Group in
2014–2020 (in PLN million).

Year Net Profit Revenues Dynamics Tangible
Fixed Assets Liabilities

2014 79 2680 Not applicable 5300 Not applicable
2015 −1880 2947 10% 3475 −34%
2016 250 2705 −8% 3391 −2%
2017 184 2443 −10% 3280 −3%
2018 −464 2305 −6% 2791 −15%
2019 −446 2878 25% 1960 −30%
Change Not applicable 573 7% −3340 −63%
2020 −227 2207 −23% 1661 −15%
Change Not applicable −671 −18% −3639 −69%

Own study based on the annual consolidated financial statements of the capital group ZE PAK for the years
2014–2020.

Table 15. Percentage share of the generation segment in the individual items of the consolidated
financial statements of the ZE PAK Group from 2014 to 2020.

Year Revenues Cost of Sales Financial Costs

2014 81% 84% 58%
2015 74% 86% 56%
2016 81% 84% 78%
2017 86% 88% 72%
2018 86% 81% 51%
2019 83% 85% 42%
2020 84% 81% 28%
Average 82% 84% 55%

Own study based on the annual consolidated financial statements of the capital group ZE PAK for the years
2014–2020.

Table 16. Financial ratios of ZE PAK capital group in the years 2014–2020.

Liquidity Ratios 2014 2015 2016 2017 2018 2019 2020

First coverage rate 0.67 0.51 0.58 0.66 0.57 0.54 0.51
Second coverage rate 1 1 0.95 1 0.9 0.99 0.97
Current ratio 0.68 0.7 0.87 1.01 0.75 0.98 0.96
Quick ratio 0.49 0.57 0.78 0.91 0.66 0.87 0.89
Working capital share in assets −0.06 −0.08 −0.04 0 −0.08 −0.01 −0.02

Debt ratios 2014 2015 2016 2017 2018 2019 2020
Debt ratio 44.38% 62.11% 55.35% 49.18% 56.42% 62.27% 67.02%
Equity ratio 55.62% 37.89% 44.65% 50.82% 43.58% 37.73% 32.98%
Debt-to-equity ratio 79.80% 163.92% 123.98% 96.78% 129.46% 165.05% 203.18%
Long-term debt ratio 48.22% 97.08% 64.83% 52.64% 57.74% 84.01% 90.69%
Fixed assets debt ratio 287.73% 189.93% 244.02% 275.25% 286.52% 198.31% 192.86%
Overall financial conditio ratio 0.18 0.14 0.24 0.3 0.23 0.26 0.27

Activity ratios 2014 2015 2016 2017 2018 2019 2020
Asset turnover ratio 0.39 0.59 0.56 0.55 0.6 0.92 0.77
Inventory turnover ratio 11.3 18.71 25.69 24.99 21.1 27.58 32.52
Inventory turnover ratio in days 32.29 19.5 14.21 14.61 17.3 13.23 11.22
Receivable turnover ratio 10.55 10.99 10.99 9.65 6.51 12.59 5.73
Receivable turnover ratio in days 34.59 33.2 33.2 37.84 56.09 28.99 65.43
Liabilities turnover ratio 25.83 36.51 533.58 474.75 200.98 24.44 11.41
Liabilities turnover ratio in days 14.13 10 0.68 0.77 1.82 14.94 32
Cash conversion cycle 52.75 42.7 46.73 51.67 71.57 27.29 44.65

Profitability ratios 2014 2015 2016 2017 2018 2019 2020
EBITDA profitability ratio 18.67% −48.00% 21.42% 19.88% −12.22% −8.35% −6.25%
Return On Assets 1.14% −37.79% 5.21% 4.12% −11.98% −14.31% −7.87%
Return On Equity 2.05% −99.73% 11.68% 8.11% −27.48% −37.92% −23.85%
Net profit margin 2.93% −63.77% 9.25% 7.51% −20.12% −15.50% −10.26%
Gross profit margin 3.66% −62.19% 11.38% 10.59% −22.36% −15.29% −13.73%
Gross profit margin on sales 8.51% −57.78% 17.13% 16.69% −14.02% −10.70% −10.88%

Own study based on the annual consolidated financial statements of the capital group PAK for the years 2014–2020.
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Between 2014 and 2020, total assets decreased by 58% from PLN 6.87 billion to PLN
2.88 billion, including a 55% decrease by 2019, In 2020, the value of assets decreased by
8% compared to 2019. The highest declines in value occurred in 2015, 2019, and 2018. In
the period under review, equity decreased by 75%, or by more than PLN 2.1 billion. The
highest decrease in equity value occurred in 2015 and amounted to 51%; the next one took
place in 2019 at 30%. However, in 2018 there was a noticeable decrease in the value of
equity at 25%.

As was the case with the other three groups, ZE PAK recorded a net loss in 2015 and
2020, when the group took asset write-downs. The first write-down amounted to nearly
PLN 1.9 billion, resulting in a 51% reduction in equity. In 2018 and the subsequent periods
under review, the group also made total write-downs of much lower values (PLN 227,
603, and 151 million, respectively). Table 14 summarizes the net financial results, revenue
dynamics, and tangible fixed assets changes.

During the period under review, the group recorded losses four times. The highest
in 2015 and consecutively in 2018, 2019, and 2020. However, if impairment losses were
not taken into account, the group would have made a profit in 2015 and 2019, while in
2018, it would have made about half the loss. The value of property, plant, and equipment
decreased by 69% over the entire period under review, the most in 2015 and 2019. On the
other hand, the group’s revenue declined by 18% over the whole period under review, the
most in 2020, down 23% from the previous year. The group did not make investments on
the same scale as its competitors in the years under review.

The group does not have current assets, liabilities, and expenditures allocated to seg-
ments. The generation segment (four companies, including the parent company) generates
the largest share of revenues and costs (Table 15).

Due to the lack of disclosures in the group’s consolidated financial statements about
the assets and liabilities separated into individual business segments, the data adopted for
the analysis, in addition to revenue and own costs, relate to financial expenses. Between
2014 and 2020, the generation segment had an average share of 82% of the group’s revenue,
a share of 84% in 2020. Own costs averaged 84% and were highest in 2015 and 2019.
Finance costs averaged 55%, falling from 78% in 2016 to 28% in 2020. Segments other than
generation account for a significantly smaller share of the group’s business.

Table 16 shows the financial ratios calculated for the group.
The liquidity ratios of the group are at a superficial level (much lower than the optimal

level indicated in the literature). During the period under review, the current liquidity
increased from 0.68 to 0.98, with the lowest level of the ratio occurring in 2014. The quick
liquidity ratio also performed below the minimum recommended threshold during the
study period, with the highest level occurring in 2020. The general debt ratio was 0.44
in 2014 and was 0.67 at the end of 2020, which significantly affects the company’s ability
to incur future liabilities. The company enjoys high leverage, as evidenced by the debt-
to-equity ratio increasing from 0.8 to over two during the period under review, with a
high proportion of long-term liabilities rising in 2019 and 2020. During the period under
review, the cash cycle peaked in 2017 at over 77 days and was over 44 days in 2020. Asset
productivity during the period under review increased from 0.39 in 2014 to 0.77 in 2020.
The group reached its highest productivity in 2019, with a ratio of 0.92. This increase is
related to creating a write-down of fixed assets, which still retain the ability to generate
income, and by reducing their book value, the productivity of assets increases. The study
of the group’s profitability showed its absence in 2015 and 2018 to 2020, i.e., the years in
which the group made write-downs or closed power plants. The group achieved the lowest
level of net profit margin in 2015.
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3.2. Evaluating the Financial Position of Capital Groups during the COVID-19 Pandemic—A
Summary of Results

The implementation of the research objective required a comparison of the financial
situation of the surveyed capital groups. The following were compared: the scale of
operation and investments made, profitability, and other indicators.

During the period under review, The Enea group recorded the most significant growth.
The first six years under study increased its balance sheet total by 81% (Table 17). The
reduction in the balance sheet total in 2020 resulted in a total increase in the value of assets
in the period under the study of 65%.

Table 17. Changes in the quantities studied between 2014 and 2020.

Change (%) PGE Tauron ENEA ZE PAK Leader

Until 2019

Total balance 17 21 81 −55 ENEA
Equity −3 7 28 −69 ENEA
Revenues 41 9 60 7 ENEA
Tangible fixed assets 20 12 57 −63 ENEA

Until 2020

Total balance 22 15 65 −58 ENEA
Equity −2 −7 31 −75 ENEA
Revenues 63 11 85 18 ENEA
Tangible fixed assets 23 25 56 −69 ENEA

In 2020

Total balance 5 −6 −9 −8 PGE
Equity 1 −14 3 −19 ENEA
Revenues 22 2 15 −23 PGE
Tangible fixed assets 3 11 −1 −15 Tauron

Own study.

The analysis of fundamental economic categories describing business activity indicates
the ENEA Group as a leader, both until 2019 and with the volumes achieved in 2020
(Table 17). The ENEA group maintained growth in the level of equity in 2020. The leader in
terms of property, plant, and equipment changes was the Tauron group, and in terms of
generated revenues and total assets—the PGE group, The worst-ranked performer is the
ZEPAK group, whose scale of operations decreased in every aspect except for payments.
Furthermore, for the ZE PAK group, there were declines in all analyzed categories in the
year of the pandemic occurrence. It should be mentioned that the group closed two power
plants in both 2018 and 2020, and these circumstances were not related to the pandemic.
They resulted from the group’s implementation of its system transformation policy. In 2020,
the PGE group recorded increases in all of the volumes studied.

In terms of profitability, the best performers are PGE and Enea (Table 18). PGE showed
a lack of profitability in 2015 and 2019 when it made write-downs on fixed assets. In
2020, these ratios took a higher level 2019. On the other hand, ENEA showed a lack of
profitability for the same reason as PGE in 2015 and 2019.
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Table 18. Profitability ratios of capital groups from 2014 to 2020.

Year Profitability Ratios PGE Tauron ENEA ZE PAK

2014 EBITDA profitability ratio 28.85% 19.52% 19.43% 18.67%
Return on Assets 5.52% 3.43% 5.02% 1.14%
Return on Equity 8.15% 6.59% 7.54% 2.05%
Net profit margin 12.99% 6.38% 9.04% 2.93%
Gross profit margin 16.39% 8.06% 11.37% 3.66%
Gross profit margin on sales 22.77% 15.76% 12.00% 8.51%

2015 EBITDA profitability ratio 28.83% −0.37% 6.38% −48.00%
Return on Assets −4.95% −5.63% −1.74% −37.79%
Return on Equity −7.51% −11.24% −3.29% −99.73%
Net profit margin −10.64% −9.82% −3.96% −63.77%
Gross profit margin −13.16% −11.91% −4.06% −62.19%
Gross profit margin on sales −5.34% −4.17% −26.00% −57.78%

2016 EBITDA profitability ratio 26.26% 14.00% 19.81% 21.42%
Return on Assets 3.80% 1.11% 3.46% 5.21%
Return on Equity 6.00% 2.22% 6.52% 11.68%
Net profit margin 33.12% 20.09% 23.52% 19.88%
Gross profit margin 3.70% 3.86% 4.11% 4.12%
Gross profit margin on sales 5.75% 7.65% 8.32% 8.11%

2017 EBITDA profitability ratio 11.55% 7.94% 9.99% 7.51%
Return on Assets 14.24% 10.09% 12.58% 10.59%
Return on Equity 23.74% 16.71% 9.00% 16.69%
Net profit margin 24.57% 13.86% 19.84% −12.22%
Gross profit margin 1.99% 0.56% 2.40% −11.98%
Gross profit margin on sales 3.16% 1.12% 4.78% −27.48%

2018 EBITDA profitability ratio 5.82% 1.14% 5.56% −20.12%
Return on Assets 8.45% 2.78% 6.72% −22.36%
Return on Equity 18.89% 9.30% 7.00% −14.02%
Net profit margin −11.10% 11.69% 21.55% −8.35%
Gross profit margin −5.06% −0.03% 1.65% −14.31%
Gross profit margin on sales −9.11% −0.06% 3.49% −37.92%

2019 EBITDA profitability ratio −10.44% −0.06% 3.41% −15.50%
Return on Assets −12.50% −0.08% 5.49% −15.29%
Return on Equity −6.66% 6.37% 13.00% −10.70%
Net profit margin 3.08% 4.61% −0.60% −6.25%
Gross profit margin 0.18% −6.31% −7.48% −7.87%
Gross profit margin on sales 0.34% −15.16% −17.06% −23.85%

2020 EBITDA profitability ratio 0.32% −12.21% −12.25% −10.26%
Return on Assets 0.69% −8.13% −14.27% −13.73%
Return on Equity 9.08% −1.30% −29.00% −10.88%
Net profit margin 0.32% −12.21% −12.25% −10.26%
Gross profit margin 0.69% −8.13% −14.27% −13.73%
Gross profit margin on sales 9.08% −1.30% −29.00% −10.88%

Own study.

The Tauron group’s profitability ratios deteriorated in 2020 compared to 2019. ZEPAK
reported losses in 2018, 2019, and 2020, with the most significant losses in 2018 and lower
in 2020 than in 2019 (Table 18). The results included in Table 18 are presented in Figure 2.
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Figure 2. Profitability ratios of capital groups in the years 2014–2020 (Own study).

Profitability ratios achieved by the Generation segment are presented in Figure 2 and
Table 19. The highest average EBITDA ratio is PGE (26%), followed by ENEA, Tauron,
and ZE PAK (18, 15, and 13%). The assets of the PGE group have the highest capacity to
generate profits, followed by the ENEA and Tauron groups.

Table 19. Profitability indicators of the production segment in the researched group.

Group Profitability Ratios 2014 2015 2016 2017 2018 2019 2020

PGE EBITDA profitability ratio 0.39 0.40 0.37 0.32 0.19 0.15 0.10
Return on Assets 0.06 −0.05 0.04 0.03 0.02 −0.05 0.00
Return on Equity 0.08 −0.07 0.05 0.04 0.02 −0.08 0.00
Net profit margin 0.18 −0.15 0.13 0.11 0.05 −0.08 0.00
Gross profit margin 0.22 −0.18 0.16 0.14 0.07 −0.10 0.01
Gross profit margin on sales −0.03 −0.42 0.17 0.19 0.12 −0.18 0.06

Tauron EBITDA profitability ratio 0.16 0.14 0.13 0.12 0.16 0.23 0.14
Return on Assets 0.01 −0.32 0.06 0.01 0.02 −0.01 −0.27
Return on Equity 0.01 −0.38 0.08 0.01 0.02 −0.01 −0.34
Net profit margin 0.01 −0.65 0.16 0.02 0.04 −0.03 −0.72
Gross profit margin 0.01 −0.65 0.16 0.02 0.04 −0.03 −0.72
Gross profit margin on sales 0.01 −0.65 −0.17 0.00 0.03 −0.04 −0.72

ENEA EBITDA profitability ratio 0.21 0.25 0.16 0.16 0.12 0.20 0.18
Return on Assets 0.04 −0.02 0.02 0.02 0.02 0.02 −0.11
Return on Equity 0.04 −0.02 0.02 0.02 0.02 0.02 −0.11
Net profit margin 0.10 −0.05 0.06 0.07 0.04 0.03 −0.12
Gross profit margin 0.12 −0.05 0.07 0.09 0.04 0.05 −0.14
Gross profit margin on sales 0.12 −0.26 0.05 0.09 0.07 0.13 −0.29

ZE PAK EBITDA profitability ratio 0.17 0.12 0.17 0.18 0.05 0.14 0.06
Return on Assets n/a n/a n/a n/a n/a n/a n/a
Return on Equity n/a n/a n/a n/a n/a n/a n/a
Net profit margin 0.03 −0.47 0.08 0.09 −0.10 −0.17 −0.03
Gross profit margin 0.03 −0.87 0.10 0.12 −0.13 −0.17 −0.08
Gross profit margin on sales 0.05 −0.84 0.14 0.14 −0.08 −0.14 −0.08

Own study.

The EBIDA ratio was profitable in all groups and in all periods. Thus, in the PGE
group it took a clear decreasing trend, in the Tauron and ZE PAK groups a less clear trend.
In the Tauron group, the highest occurred in 2019 (Figure 3).



Energies 2022, 15, 158 18 of 28

Figure 3. EBITDA ratios of the segments under review (Own study).

The values of other financial ratios were within the allowed ranges. A decrease in
liquidity ratios can be observed. However, they are within the recommended range.

The financial performance of the group companies was shaped by several groups of
factors: political, Market, and climate protection.

Political factors had an impact on the value of revenues achieved by the group compa-
nies, as on 28 December 2018, the Law on Amendments to the Excise Tax Law and Certain
Other Laws was [58]. This Act was intended to stabilize the sales price of electricity to
the end-user in 2019. Among other things, the law froze the level of electricity prices for
end-users, and for retail companies, it introduced a compensation system.

In 2015, the prolonged unfavorable market situation for electricity generators and the
resulting adoption of more cautious electricity price forecasts in the future influenced the
creation of impairment losses on assets.

On the cost side, the growing prices of CO2 emission permits had an impact. This
factor becomes particularly important because in 2015, the ZEPAK Group purchased almost
the entire amount of CO2 emission permits, which is reflected in the growing importance
of this factor in the cost structure.

Market and environmental factors particularly influenced the impairment of property,
Plant, and equipment in 2015 and 2019 or 2020. The most significant factors for the creation
of write-downs were the following:

• Rapid changes in the commodity markets, which affected price declines for almost all
energy commodities in global markets;

• Long-term persistent market value of net assets at levels below the carrying value of
net assets;

• Reduced future electricity generation;
• Faster than anticipated retirement of older generating units.

Additionally, there were circumstances in 2020 that increased the impairment charges.
These included:

• High volatility of energy prices in the forward market;
• A decline in domestic electricity consumption due to increased winter 2019/2020

temperatures and the impact of the COVID-19 pandemic;
• Regulatory actions to limit energy price increases for end customers;
• Increased risk in commercial coal production;
• RES auctions and the very dynamic development of the prosumer and micro-installation

sub-sector due to the support programs launched;
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• Consequences of the introduction of the provisions of the winter package, including
the emission standard, adversely affecting the possibility of participation in the power
market of coal units after 1 July 2025;

• Tightening of emission standards and persistently unfavorable market conditions from
the point of view of the profitability of conventional power generation;

• Decline in the risk-free rate.
• The need to write down assets in 2020 resulted in particular:
• From an increase in CO2 emission allowance prices as a result of a change like the

market, the reform of the EU CO2 emission allowance trading system (EU ETS), as
well as the European Union’s climate policy, strongly focused on accelerating the pace
of decarbonization in pursuit of Europe’s climate neutrality as a realization of the
European Green Deal,

• Projected decline in market margins in the short and medium-term as a result of
rising CO2 emission allowance prices and the increasing share of renewable energy
sources and new, more efficient conventional sources in the domestic energy mix,
which negatively impacts the projected electricity prices

• Decreased projected demand for steam coal due to progressive decarbonization in Eu-
rope and reduced operation period of hard coal mines in connection with adjustment
to Poland’s energy policy.

Unfavorable trends in external factors forced us to perform asset impairment tests. As
a result of the analyses, the carrying value of generation and mining assets was reduced,
which unfortunately harmed the financial results achieved in 2015 and 2019 or 2020,
depending on the group. These operations did not affect the groups’ liquidity.

In order to verify the hypothesis, it was necessary to examine the amount of financial
expenditures for development. The PGE Group incurred the most capital expenditures in
the generation segment. Tauron and Enea groups incurred four times less expensive than
PGE. The financial statements of the ZE PAK group lack information on the expenditures
incurred for individual operating segments. For this reason, information on the amounts
of purchased property, plant, and equipment and performed overhauls attributed to the
generation segment was used in the analysis (Table 20).

Table 20. Investment expenditure in PLN million.

Group 2014 2015 2016 2017 2018 2019 2020

PGE 4736 7426 6323 4980 4998 4167 3026
Tauron 404 1934 1661 1517 1300 1683 1377
ENEA 1846 1955 1390 1094 430 492 548
ZE PAK 694 418 126 108 72 31 1

Own study.

The PGE Capital Group incurred expenses on property, plant, and equipment, mainly
on constructing new blocks of highly efficient conventional power generation, modern-
ization of assets of the group’s units, and purchase of machinery and equipment. Other
significant investments include increasing the efficiency of the existing units and their
environmental upgrades. The group is investing in the development of renewable energy
sources—onshore and offshore wind farms. On 25 June 2020, two new wind farms were
commissioned during the declared epidemic state. Despite the ongoing state of emergency,
on 31 December 2020, the PGE Capital Group committed to incur further expenditures for
property, plant, and equipment, mainly for the construction of new units, modernization of
the assets of the group’s teams and purchase of machinery and equipment. The group’s
further plans are connected with increased power capacity.

Essential capital expenditures in ENEA serve to maintain continuity of operations,
ensure the effectiveness of the process of sources, and meet environmental standards.
The group optimizes its investment expenditures relating to renewable energy sources,
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cogeneration sources, and heat networks. It focuses on the development of micro-and
macro energy clusters, electromobility, and prosumer installations. In the field of renewable
energy sources, the group focuses primarily on increasing the operating efficiency of the
assets it already owns, seeing its opportunity in the development of hybrid RES [59].

Despite the difficult economic situation, the ZE PAK Group has undertaken modern-
ization and development activities. It is carrying out an investment program encompassing
modernization of the power generation assets and replacing worn-out power generation
units with modern technologies. It continues with current investments in maintenance of
the currently operated open-pit mines and the launch of a highly efficient team generating
electricity and heat from a gas/steam unit.

At the beginning of 2018, the Adamów power plant was shut down after more than
50 years of operation. The decrease in production in 2020 occurred not only due to the
pandemic but also due to the shutdown on 30 June 2020, of two coal-fired units in the
Pątnów power plant with a capacity of 200 MW each, commissioned in 1968/69. The
shutdowns of the power units naturally resulted in a decrease in the scale of operations of
the ZE PAK SA Group.

The Strategic Investment Program for ZE PAK SA, which considers the assumptions
of the Polish Energy Policy valid in 2008, was prepared in a period promising favorable
conditions for investment in gas-fired equipment. Unfortunately, the Polish economy did
not have excellent conditions to construct the steam-gas unit planned for the Adamów
power plant. After analyzing the requirements, the decision to develop this project was
suspended. During the pandemic in 2020, ZE PAK SA entered into a contract to build the
most prominent photovoltaic farm in Poland with a capacity of 70 MWp.

Figure 4 compares the capital expenditures incurred in the generation segment with
the EBITDA achieved by the elements.

Figure 4. EBITDA ratios of the segments under review (Own study).

Table 21 presents the share of achieved EBITDA in the capital expenditures incurred.
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Table 21. Share of achieved EBITDA in the capital expenditures incurred.

Group 2014 2015 2016 2017 2018 2019 2020

1 Tauron PGE ZE PAK ZE PAK ENEA ZE PAK ENEA
2 PGE ZE PAK PGE PGE ZE PAK ENEA ZE PAK
3 ZE PAK ENEA ENEA ENEA PGE PGE PGE
4 ENEA Tauron Tauron Tauron Tauron Tauron Tauron

Own study.

An analysis of the capital expenditures incurred by the groups in the generation
segment and the EBITDA achieved in these segments shows that the ZEPAK group per-
forms the highest return. Three times in the period under review, it reached the highest
share of EBITDA in capital expenditures. The second group with the highest return is the
PGE group.

The Pearson correlation of investment expenditures made by the groups in the gener-
ation segment with EBITDA showed a moderate correlation in the PGE group (r = 0.62).
The correlation strength was also average for the ENEA group, with a negative correlation
(r = −0.62). The correlation study of the two variables in the Tauron group showed no
linear relationship (r = −0.1), and for ZE PAK, a weak correlation (r = 0.35).

The study of the Spearman correlation coefficient confirmed that in PGE and ZEPAK
groups, EBITDA increases moderately and weakly with increased expenses, respectively
(Table 22). In Tauron, the relationship is so weak that it can be concluded that it does not
exist. In ENEA, there is a negative relationship—in 2014–2017, with high expenses, EBITDA
decreases, and in turn, in 2018–2020, with low costs, EBITDA increases. The costs incurred
by ENEA are used to maintain the continuity of operations.

Table 22. Spearman correlation coefficient.

Group

Result
PGE Tauron ENEA ZE PAK
0.5 0.07 −0.36 0.44

Own study.

The index analysis is completed by examining the share prices of the capital market
indicators of the studied parent companies on the Warsaw Stock Exchange from 1 January
2014 to 31 December 2020. Figure 5 shows the share prices of the companies Polska Grupa
Energetyczna, Tauron, ENEA and ZE PAK in the selected period.

Figure 5. Share prices of PGE, TAURON, ENEA and ZE PAK during the period from 2 January 2014
to 30 December 2020 (Own study based on Warsaw Stock Exchange statistics for 2014–2020).
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Figure 5 shows the unfavorable trends in the share prices of the companies under
study. The share value of each company fell below the reference value of 2 January 2014 at
the end of the period under study. Table 23 shows selected values from Figure 5.

Table 23. Maxima and minima of the value of shares of the surveyed companies in the examined
period.

Group Max. Price Date Min. Price Date
Total Change (%)

2 January 2014–30
December 2019

2 January 2020–30
December 2020

−36
PGE 22.85 18 June 2014 2.52 6 March 2020 −39 5

6
Tauron 5.69 20 June 2014 0.823 16 March 2020 −64 73

−27
ENEA 18.11 25 November 2014 3.54 6 March 2020 −21 −4

−51
ZE PAK 33.75 24 October 2014 5.52 13 March 2020 −74 27

Own study based on Warsaw Stock Exchange statistics for 2014–2020.

Based on the data from the stock exchange, ZE PAK capital group was the worst-rated
throughout the period under study. Its shares took the most significant drop in value, the
change in the period under study is more than 51%. The share values of the ZE PAK and
Tauron group companies by 2019 fell by 74 and 64%, respectively. At the same time, only in
2020, the change in the value of Tauron shares occur by 73%, and ZE PAK company by 27%.
By 2019, ENEA and PGE group companies’ shares were the best valued by the market, with
ENEA’s share value decreasing by 4% in 2020 and PGE’s increasing by 5%. Throughout the
study period, the minimum share values of all companies were recorded in March 2020.

The efficiency of the groups’ operations was also examined based on the measure
of the market price of shares to the book value of companies (P/BV-price/book value)
(Figure 6).

Figure 6. Group functioning efficiency (P/BV) (Own study based on Warsaw Stock Exchange statistics
for 2014–2020).

A ratio below unity (Figure 6) indicates undervaluation by the market and poor asset
utilization. Among the surveyed groups, PGE achieved the highest percentages. This
situation continued in 2019, which means that it invested the most.
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It should be emphasized that share prices depend on many factors, such as the situation
on global stock exchanges, forecasts for the sector, the condition of the stock market, the
company’s development potential, government policy, and others, and not only on the
manufacturing activities of the companies under study.

Based on the economic and market situation analysis, it can be noted that the value of
market capitalization of groups that own mines remains at a level lower than the carrying
value of net assets. It should be noted that this premise was already present at the end of
2019 and was the main reason for performing an impairment test.

In 2020, there was a further, albeit no longer as significant, decline in the share price
and thus in the market capitalization. This situation is primarily due to factors beyond
the groups’ control, such as political factors and EU climate policy, the low liquidity of the
shares, and the low level of shares in free float.

4. Conclusions

The spread of the SARS-CoV-2 virus causing COVID-19 disease and the numerous
restrictions introduced in the country to contain it caused disruptions in Poland’s economic
and administrative system and the world. The pandemic caused repercussions in the social
and economic spheres [60], limiting economic activity to a different extent and affecting
the work of industrial plants and companies in the segment of small and medium-sized
enterprises [2], therefore it was decided to investigate whether the COVID-19 pandemic
contributed to the economic issues of the largest listed energy companies operating in
Poland. In order to answer this question, the financial data of the ten largest Polish pro-
fessional power plants in terms of electricity production, belonging to four capital groups,
listed on the stock exchange, were analyzed. The capital groups selected for the study are:
Polska Grupa Energetyczna (PGE), Tauron, Enea and Zespół Elektrowni Pątnów-Adamów-
Konin (ZE PAK). The capital groups are the largest producers of electricity in Poland, they
own at least one of the ten largest power plants in Poland. The aim of the research was to
show that those capital groups which in the period preceding the outbreak of the epidemic
made the largest investment outlays and at the same time their financial ratios and market
valuation on the Warsaw Stock Exchange were the highest, also during the pandemic
achieved the highest financial results—they had the most favorable economic situation.
The implementation of the goal confirmed the hypothesis that companies investing in new
solutions and technologies are best prepared for crisis situations.

Readings of economic indicators confirmed that the effects of the pandemic have a
significant impact on the financial situation. Among other things, the level of industrial
production and investment declined, contributing to a decrease in domestic electricity con-
sumption and thus affecting the reduction of electricity production. However, the decline
in production in power plants by about 4% compared to the same period of the previous
year is not a significant reduction [60]. Furthermore, the decrease in recorded electricity
consumption may be related to increased installed capacities, such as renewable energy
sources by prosumers, whose consumption is not directly recorded by metering equipment.
The impact of COVID-19 on the financial results of the PGE group in 2020 was limited [61].
Similarly, the ENEA group’s business was not materially affected by the risks associated
with the virus [62,63] (pp. 124–125). In the first half of 2020, a significant reduction in
demand for thermal coal from commercial power and district heating was evident, but this
is due to a warm and windy winter. In the third quarter of 2020, non-pandemic factors
were joined by geological and mining factors limiting coal yields. These difficulties proved
to be temporary [63]. The pandemic did not significantly disrupt production, the supply
chain was not interrupted, which was the case and significantly weakened some sectors
of the economy, especially exporters in trade relations with Germany and the entire euro
area [5]. Although the mining sector—due to the technologies and working conditions
used—did not protect itself against the wave of infections of mine workers, the measures
taken by the government maintained the continuity of employment.
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Contracts concluded in previous years for the sale of electricity, obtaining a higher
average sales price as a result of an increase in tariff rates and higher electricity prices on the
market or a higher volume due to assets put into use [64] ad an impact on limiting the impact
of the pandemic. In 2020, after freezing electricity prices in 2019, there were significant
increases, especially in the group of customers connected to the low voltage network.

The groups’ financial results were affected by asset write-downs during the period
under review. The pandemic phenomenon was not the primary indication of a possible
impairment of non-current assets but only an additional signal, necessitating an impairment
test. The impairment losses on fixed assets performed in 2015 by all the companies under
review testified that these assets were less adapted to generate revenues in the new realities
of the energy sector.

All of the groups studied identify risk factors that may affect financial results due
to the COVID-19 pandemic [65] (pp. 61, 98) and closely monitor the situation and the
level of this threat while taking numerous measures to minimize adverse effects. Factors
that directly affected the business operations of the groups were the increased number of
employees on vacation, sick leave, and working remotely through increased employee
absenteeism and increased operating costs. Considering the entire value creation chain,
the identified factors at the group level in 2020 did not have a material impact. As of 31
December 2020, the result from the anticipated increase in payment congestion, particularly
on receivables from small and medium-sized companies, was not material. There was no
liquidity risk. However, there is no additional risk of non-payment of receivables above the
current level [61] (p. 81) [64], or it was not essential [63].

The pandemic outbreak prompted individual groups to introduce new or changes to
existing credit risk management policies. As part of the credit risk management policies
changes, the criteria for assigning internal ratings and credit limits to counterparties
were changed.

In addition, increased price volatility in the financial and commodity markets, particu-
larly the prices of electricity and carbon emission allowances, are of great importance for
the groups as changes in the prices of these instruments affect liquidity and future financial
results [66].

As a result of the research, conclusions were drawn that as a result of the pandemic,
energy companies adapted their financial strategies and financial risk management strate-
gies. The COVID-19 pandemic also resulted in certain impediments to strategic investment
projects. In the case of power unit construction investments, these occurred during the
initial period of the pandemic as a result of the implementation of strict infrastructure
access controls and additional security procedures.

The pandemic accelerated the introduction of activities related to preparing entire
organizations for changes to meet the challenges posed to energy companies related to
decarbonization. As a result of the pandemic, all groups surveyed have established crisis
teams at the parent company level and at the level of individual subsidiaries. Their purpose
is to monitor the situation and prevent negative consequences of the pandemic. The tasks of
these teams include, among others, suggesting organizational changes aimed at protecting
employees and at the same time guaranteeing continuity of production.

Thus, the COVID-19 pandemic has affected the organization of work, particularly in
manufacturing units. In many cases, this involves additional costs, such as the purchase of
protective materials for employees.

Since the beginning of the pandemic, groups have implemented work rules to reduce
the risk of employee illness as much as possible. They have undertaken work redesign
activities to ensure continuity and protect employees’ health and lives, including imple-
menting remote and rotating work, building awareness of essential coronavirus protection,
prevention, and quarantine. These measures include, but are not limited to, temporarily
limiting travel and business meetings, increasing the availability and extent of use of clean-
ing, disinfecting and protective products, implementing appropriate work procedures (e.g.,
shift work, disinfecting rooms, placing limits on employees in rooms, maintaining safe
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distances between employees), and monitoring travel destinations of employees, including
their families for high-risk countries. In the area of retail customer service, the groups
focused primarily on expanding remote service channels.

Organizational adaptation to the new conditions (to the conditions of the pandemic)
in conjunction with the investment outlays in the preceding period ensured the continuity
of electricity supply. Summarizing, the conducted research must conclude that companies
from the energy sector which made the most significant investments achieve the best
financial results. It is worth noting that changes in the conditions of the energy market in
the area of energy generation technologies and legislative changes shaping the future energy
market model force companies operating in the energy sector to adapt by introducing new
technologies. Significant throughout the study were the regulatory changes that resulted
in two periods: 2015 and 2019 or 2020. All the groups studied took an impairment loss,
significantly affecting the results presented in the financial statements. Hence, the objective
was to investigate which of the selected generating companies were performing the best
and which factors had the greatest impact on the increase or decrease in their performance.

The study of the financial statements of the power generation activities of energy
groups confirms the hypothesis that companies investing in new solutions and technologies
will be the most effective. In the analyzed period, capital groups that made the largest
investments achieved at the same time financial ratios at the appropriate level and the stock
exchange valuation was the highest.

Changes in the trend of sales and price fluctuations in the energy market of the
countries affected by the pandemic in the first phase of its development were similar. The
initial disturbance in energy demand and decline in sales levels subsided after a few months.
By the second half of the 2020 year, most of them had achieved sales levels similar to those
recorded in the year prior to the pandemic year and, by managing the change efficiently,
were ready to operate under further pandemic-induced restrictions. The stability and
good financial condition of the sector were confirmed by the share prices of the surveyed
companies remaining at similar or even higher levels than before the pandemic. In contrast
to the catering, tourism, hotel or training industry, whose revenues decreased year-on-year
in some cases by more than 90%, the energy sector ended the first year of the pandemic
with rates not significantly different from the forecast.

Uncertainty, which has appeared in almost all sectors of each economy (except the,
IT, high-tech or telecommunications sectors), affects the energy sector indirectly, but this
impact may be significant and its direction is unknown yet. Critical to national and global
economic stability is the targeting of financial support to the industries most affected by the
pandemic. This may result in a lack of funds for the originally planned investments in the
energy sectors and delay the achievement of the energy mix and CO2 emission reduction
targets, or even necessitate a review of the assumptions of the agreements concluded in
this area at the international level.

The authors were not able to verify the actual share of RES in energy production due
to the lack of figures on energy consumption by prosumers (they are not recorded). Given
the scope of the data analysed covering the first year of the pandemic and its expected
duration, the study should be continued. The scope of the study was also limited by the
scarce availability of literature on the subject (in particular, relating to the response to the
pandemic situation in the energy market in Poland), which is mainly due to the nature of
the phenomenon under investigation: this is the first ever pandemic with a global reach
and, at the same time, such a strong impact on societies and economies.

The analysis of the conclusions and the identified limitations of the study indicate the
need to continue the research started by the authors of the article. It is suggested that their
scope should be extended to a larger group of companies in the energy sector.

The purpose of this research should be to determine the impact of prosumers’ electric-
ity production on the economic situation of energy listed companies. In addition, it seems
important to answer the question of how quickly the Polish energy sector will meet its CO2
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emission reduction commitments, taking into account the current energy mix and costs of
necessary investments.
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Myśl Ekon. I Polit. 2020, 2, 34–54.
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