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Abstract: This paper aims to investigate whether the environmental, social and corporate governance
(ESG) score of companies operating in the energy sector is associated with their corporate financial
performance (CFP). The research covered data from eight companies with a dominant position in
the Polish energy sector. The research used the comparative analysis between ESG performance
and accounting-based measures of profitability: return on equity (ROE), return on assets (ROA) and
return on sales (ROS). Additionally, reference was also made to the DuPont model. The acquired
results do not reveal repetitive dependencies that would facilitate the discovery of a pattern of the
impact of the factors of ESG on the financial performance of enterprises. Despite indicating the cases
of correlations between the ESG scores and CFP at a high level, indeed sometimes at a very high
level, the particular case studies significantly differ from each other. This may be caused by the fact
that Polish enterprises from the energy sector illustrate far-reaching specifics, among others, with
regard to the key significance of the entities with a prevalent state ownership and strict administrative
regulations, which are subject to the energy market, state of development and structure of the
whole sector in Poland. Thus, this is also why the mechanisms or dependencies, whose existence
it is possible to expect in conditions of free competition, may be weakened or even eliminated in
Polish conditions.
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In the coming years, the energy sector, or rather its transformation, will drive the world
economy and create new industries and services, and a new division of labour [1]. Energy
security is one of the elements of the energy policies of every country and constitutes a
strategic issue, while the energy sector alongside others (e.g., the financial, transportation
and food sectors) shapes the efficient functioning of the whole national economy [2].
Contemporary researchers, when diagnosing energy sector companies with regard to
their reports, most often consider the following issues [3]:

•
•
•

the responsibility a company must take on to uphold its ‘contract’ with society;
risks that threaten profitability;
an opportunity for further growth.

Sustainability reporting initiatives like the Global Reporting Initiative and non-profit
organizations have also had an impact on corporate disclosure related to the energy sector
for state-owned companies [4].
The aim of our research is to analyse the relationship between ESG performance
and CFP in the energy sector. Until now, such considerations have not been carried
out regarding the highly concentrated and mostly state-owned energy sector in Poland.
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The conducted research answers the following research question: do companies with
higher ESG scores operating in the Polish energy sector show better financial results?
This is an important issue as the energy sector has a huge impact on many areas of the
economy, society and natural environment. Therefore, managing enterprises operating in
that specific sector should address the challenge of incorporating the ESG factors, as well as
acknowledging their complex network of stakeholders while they pursue profits. Thus, the
issue of managing enterprises in the energy sector becomes an important methodological
issue. This research presents Polish energy companies in terms of ESG indicators, which
has not yet been studied. It is known that companies that take into account ESG issues in
their activities (while informing their stakeholders about it) have a chance to improve their
image and increase trust in the company, especially during energy transformation. The
results of our research are, therefore, the first point of discussion in Poland about changing
the perception of the energy sector.
2. Theoretical Background
2.1. Challenges for the Polish Energy Sector
The priority of the governments is to create conditions to build sustainable development of the energy sector that lead to the development of the national economy and
ensure the energy security of the country, while simultaneously fulfilling the energy needs
of enterprises and households, which consequently leads to the reduction of the harmful
impact of the energy sector on the environment [5,6]. Every important energy system is
deemed to be sustainable if [7]:

•
•
•
•

the economic potential of the provision of energy services for future generations
is guaranteed;
the energy services are provided with the minimum use of resources, including that of
the environment itself;
the emissions of harmful substances do not exceed the natural ability of the environment to assimilate them;
the threat to human health is lower than the natural dangers avoided as a result of the
energy services provided.

At present, European industry is faced with two main transformations—ecological
and digital, whose common and key element is the energy sector [8]. The strategy of
development for this sector is primarily based on the fact that in order to replace fossil
fuels—hitherto the source of energy (natural gas, crude oil, coal)—with new fuels means
minimizing the degradation of the natural environment. In this context, the issue of taking
account of the needs of the broadly perceived end-users and the challenges posed by the
European Union is significant [9]. These challenges were formulated in January 2007 within
the framework of the work of the European Commission which took direction of the new
community policies in the area of the energy sector that arose from the growing climate
change mainly caused by the emissions of carbon dioxide and the gradual exhaustion of
the sources of energy from fossil fuels. Energy is a product, thus it should be within the
framework of the EU, and for which legislative and institutional frameworks are essential
in relation to which over the past two decades attempts to harmonize the framework of the
energy sector in member states have been made [10].
On the long road towards the transformation of the energy sector, regulatory packages
were accepted within the framework of the EU in the period 2009–2014 in the following areas:
1.

In 2009, the package of regulations determining the three fundamental aims of counteracting climate change up to 2020 (the so-called package 3 × 20%) within the
framework of which Poland is obliged to do the following [11]:

•

increase energy efficiency by means of saving the use of primary energy by
13.6 Mtoe in the period 2010–2020 by comparison with the forecasts for demand
for fuel and energy in 2007;
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•
•
2.

increase the share of energy from renewable sources of energy to 15% in the final
gross use of energy by 2020;
contribute to the EU-wide reduction of emissions of greenhouse gases by 20%
(by comparison with 1990) by 2020.

In 2014, the European Council confirmed four aims with the perspective of 2030 for
the entire EU, which after a revision in 2018 and in 2020 now have the following
form [12]:

•
•

the reduction of greenhouse gases by at least 55% in comparison with emissions
in 1990;
at least 32% of renewable sources of energy as a share of the final gross energy
consumption;
growth of energy efficiency by 32.5%;
completion of the creation of the internal energy market of the EU.

•
•
The regulations stipulated above, while also being in the economic, political and
environmental spheres, lead to the fact that the Polish energy sector dominated by power
plants combusting bituminous and lignite coal is slowly changing its structure by adding
renewable sources of energy to the production potential [13,14]. According to a report
prepared by Agora Energiewende and Ember published in January 2021, the share of
energy from coal constituted 83% in Poland, whereas the share of green energy amounted
to 17% [15]. The elimination of bituminous and lignite coal constitutes a challenge for
Poland, the more so as the majority of EU member states do not possess this raw material
and are, therefore, not interested in its participation in the production of the resulting
energy. In terms of the EU member states, the greatest amounts of this raw material are
used in German and Polish power plants [16].
Within the framework of the transformation of the energy sector in Poland, a document
entitled “Energy Policy of Poland up to 2040” (EPP) was signed in January 2021. This
is a strategic and directional document, whereby the obligation to accept it arises from
the Energy Law [17], and its essence is the undertaking of strategic investment decisions
aimed at availing of the national economic potential, as well as raw materials, technological
and personnel resources, while also creating through the energy sector a driving force
for economic growth favouring a fair transformation [18]. The aims, scope and elements
of the energy policy in Poland were specified in the document, which include ensuring
energy security in the country, growth in the competitiveness of the economy and energy
efficiency, while also, consequently, environmental protection. These are convergent with
the EU aims in part, but not entirely as in the EU there is a prevalence of issues associated
with the sphere of environmental protection and the climate (the priority here is the
decarbonization of the energy sector, while in the future it is the climate neutrality of the
economy), whereas in Poland, the priority is energy security. EPP constitutes a document
that contains a prognostic section that encompasses no less than 20 years (thus, the time
horizon of the project lasts until 2040), while its primary composite element contains a
program of executive actions that include a description of the instruments that facilitate
their implementation, as well as the evaluation of the execution of state energy policy. The
scope of the document is wide-ranging as it encompasses the fuel–energy balance of the
country, while also the manufacturing and transmission capacity, as well as the directions
of restructuring and transformation in the sector as a whole [18]. The program assumptions
are formulated in three principal pillars as presented in Figure 1 below.
In sum, one of the main assumptions of the Polish energy policy constitutes mitigation
of its negative impact on the environment, thus the restriction of the emissions created by
the energy sector and the negative impact on the state of the surface and underground
waterways, while also reducing the dumping of waste by means of the widest possible
reuse of resources in the economy as well as a change in manufacturing for low-emission
technologies, namely adherence to the principles of sustainable development [19].
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Table 1. Areas of responsibility in energy sector.
Social Responsibility
1.
2.
3.
4.

5.

Environmental Responsibility

personnel’s welfare, skills and motivation,
open interaction with stakeholders,
the quality of energy supply,
good practices of business and
cooperation with the stakeholders,
networking with other companies,
correct price for energy

1.
2.
3.
4.
5.
6.

measuring of environmental impact,
awareness and reduction of environmental
impacts of energy production and transfer,
minimization of use of fossil fuels,
reduction of pollution and emissions,
development of renewable sources,
controlling systems for waste and pollution

Economic Responsibility
1.
2.
3.
4.
5.

cost-effective operations,
fair prices and good service,
investing in new technologies,
reliability of energy supply,
financial risk management.

Source: Self-analysis on the basis of [41].

As the research relating to the development of the concept of CSR in the energy sector
indicates, this development has encountered numerous barriers in the social sphere that are
associated with weak cooperation with stakeholders, lack of attention to competences and
the motivation of personnel, a low level of awareness in the community of the activities of
energy companies, high prices for energy, while also the general lack of information [42,43].
The constantly growing awareness of the necessity to take account of environmental
and social issues in business operations leads to the fact that this element is increasingly
treated as an investment in key competences or assets rather than a certain type of restriction or source of costs. Some people claim that engagement in CSR activities is desirable
only to the extent that it improves the long-term financial standing of the organization [44].
From the viewpoint of the shareholders, CSR activities constitute a certain type of cost,
whereas from the viewpoint of stakeholders, they are an ethical obligation [45]. By way of
assumption, activities on behalf of the local community or the natural environment cannot
be merely a reaction to an amendment to the binding legislative regulations, while the
activities themselves must evoke a positive and measurable effect, such as, e.g., saving costs,
growth in the level of competitiveness, enhancement of profitability, retention of clients, or
an improvement of image [46]. All the elements stipulated entice organizations to create socalled green marketing strategies with which they can build a positive image [47]. Together
with the development of green strategies, there is also development of the phenomenon
known as greenwashing, which Siano et al. defined as the divergence between two types
of behaviour: on the one hand, low eco-efficiency, while on the other hand, promotion of
the green aims of sustainable development [48]. This may be alternatively defined as the
“intersection of two behavioural aspects of firms: low environmental efficiency and positive
communication” [49] or misleading consumers with reference to environmental practices,
environmental efficiency and communication about environmental efficiency applied by
the organizations [50]. Greenwashing mainly serves the promotion of ecological benefits
instead of real investments in green projects and the majority are applied by organizations
from the energy, chemical and automotive sectors with the aim of promoting their own
products as environmentally friendly [51]. As proven by scientists, greenwashing does
not have a favourable impact on the value of listed companies [52] and may lead to the
increased level of scepticism among investors that are interested in the implementation
of green concepts [53]. Unfortunately, scientists indicate that the energy sector, as in the
case of other sectors, must face the paradox of CSR, namely, that the more organizations do
and communicate about their CSR activities, the more frequently they are observed and
criticized for all their offences, however insignificant they may be [54]. Thus, the means of
communication is taking on more significance, which has an impact on the minimization of
negative interpretations of green activities and accusations of greenwashing, hence communication should not only involve communicating about activities in the area of sustainable
development to stakeholders but, first and foremost, it should encompass the process
of predicting their expectations of whether the management of tools aimed at providing
real and transparent information [54], which consequently may lead to the creation of
favourable relations with the broadly perceived stakeholders [55]. The implementation
of CSR strategies is becoming a necessity, not only due to the significance of the aims of
sustainable business for firms, but primarily due to the stakeholders [56,57].
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2.3. Significance of Environmental, Social and Corporate Governance (ESG) for Stakeholders
The types and ways of communicating information conveyed to stakeholders are
so significant that according to ACCA, approximately 67% of investors take decisions
while also taking account of non-financial data [58], thus the interest in this data and the
development of the concept of CSR is leading to the fact that reporting information on
environmental areas, social areas and corporate governance is taking on greater significance
(the so-called ESG, namely, E—environment, S—social, G—governance), whereby analysis
is conducted of the impact of CSR on the financial performance and social status of a
business [59–61].
Reporting on data of ESG is a global trend as it increases the transparency of firms
on the market, while also facilitating their valuation and also determining the decisions
of investors, which by way of consequence may also have an impact on the cost of the
external capital acquired. In addition to this, the issue is viewed in a strategic notion,
which is long-term and is aimed at enhancing the level of competitiveness and supporting
the social good [62,63]. Relations between CSR and ESG are clarified by stating that CSR
refers to the general involvement of enterprises with regard to various stakeholders and
socially responsible behaviour, while ESG refers to the criteria used in the evaluation of the
practices of the sustainable development of firms; that is, for the evaluation of the level of
involvement of firms in CSR, the results of ESG are a method of measuring the “sustainable
efficiency of a firm” [64]. The problems described within the framework of ESG, which
firms usually struggle with in their pursuit of long-term value, are presented in Table 2.
Up until now, there has been no singular, or precise list, nor has their significance been
defined, yet they are increasingly perceived as an increasing share of the value of firms that
is dependent on intangible value [65].
Table 2. Chosen problems within the framework of environmental, social and corporate governance (ESG).
Environmental
1.
2.
3.
4.

Social

climate change and carbon emissions
use of natural resources, energy and
water management
pollution and waste
ecodesign and innovation

1.
2.
3.

workforce health and safety,
diversity, and training
customer and product
responsibility
community relations and
charitable activities

Governance
1.
2.
3.
4.

shareholder rights
composition of boards of directors
(independence and diversity)
management compensation policy
fraud and bribery

Source: Self-analysis on the basis of [65].

It is acknowledged that the factors of ESG are particular dimensions of non-financial
information, which firms, markets and investors focus on [66,67]. The organizations that
take account of the issues of ESG in their business activities, while simultaneously informing
their stakeholders of this fact, indicate the following benefits accruing from this:

•
•
•
•

enhancement of their image and the growth of trust, while also the attractiveness in
the eyes of investors—potentially lower cost of capital [68];
greater possibilities of acquiring employees, while also their greater loyalty [69] and
job satisfaction [70];
greater innovativeness—taking social and ecological aspects into account motivates
the creation of new products and streamlining of processes [70];
lower costs that may arise from the reduction of the use of resources.

As indicated by Lamandi et al. [62], Dorfleitner et al. [71] or Utz [72] there are few
scientific works that concentrate exclusively on the results of ESG. Within the framework
of scientific research that encompassed the area of ESG, three main elements are listed [72]:

•
•
•

reporting on ESG,
investments in ESG,
relations between ESG and the financial/economic performance of enterprises.
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Information on ESG may have an impact on the financial performance of the firm by
means of the following [73]:

•
•
•

reporting on ESG may have an impact on the reputation of the firm, while simultaneously increasing the level of trust among investors;
information on ESG associated with the efficient use of resources may have an impact
on the acquisition of a competitive advantage;
the policy of ESG leads to a greater level of motivation among the employees, thus
increasing their productivity and innovativeness, which in turn, enables firms to gain
new market share.

Brooks and Oikonomou [74] indicate the need for analysis of the various components
of ESG, even if the positive contribution of ESG is by consequence not always significant
for the financial performance of the organization. As indicated by Iamandi et al. [62],
stakeholders must have appropriate information at their disposal in order to analyse
corporate behaviour from various perspectives. This signifies the fact that the scope of
information conveyed based on financial reporting is insufficient for the stakeholders
interested in CSR [75] and should encompass both information of a quantitative and
qualitative nature [30,64].
3. Methodology
This paper aims to investigate whether the environmental, social and corporate governance (ESG) score of companies operating in the energy sector is associated with their
corporate financial performance (CFP). There are continuous academic efforts to identify
the impact of ESG on CFP, since these are efforts to legitimize its social engagement and
prove that business can do well by doing good [76]. Although a causal conclusion remains
complex, past academic literature has argued for either a positive or neutral correlation
between ESG quality represented by a business and its CFP [76–78].
Research examining strictly the link between the ESG profile of companies and their
accounting or market measures of CFP reports mostly a positive, although usually weak,
relationship. For example, a meta-analysis of 167 studies investigating the effects of ESG
performance and CFP since 1972, conducted by Margolis et al. [77], indicates only a mildly
positive relationship between them. The extensive meta-analysis of empirical evidence
embracing the time span from 1980 to 2019 by Huang [79] shows a positive, statistically
significant, yet economically modest relationship between ESG performance and CFP.
Clark et al.’s [77] enhanced meta-study based on over 200 sources reports a remarkable
correlation between diligent sustainability business practices and economic performance. In
particular, 45 of 51 reviewed studies (88%) show that sustainability is positively correlated
with operational performance. An earlier study by Eccles et al. [80] for the US market in
1993–2010 also finds that the portfolio of high-sustainability companies outperforms the
low-sustainability ones, both in terms of the stock market and accounting performance.
Those results are consistent with theoretical expectations of a null to modestly positive link
between ESG and CFP [81].
In this paper, we contribute to that ongoing discourse of whether ESG performance of
companies matters for companies’ CFP by raising the following research question: do companies with higher ESG scores operating in the Polish energy sector show better financial
results? We aim to focus on a narrow but very specific segment of the Polish economy—
enterprises with leading positions in the energy sector that are highly consolidated, mostly
state-owned, strictly regulated, and not governed by the rules of free competition. To the
best of our knowledge, the relationship between ESG score and CFP in that segment has not
been analysed so far by academics. While searching for an answer to our research question,
we are particularly interested in whether findings and conclusions from previous studies
on the ESG–CFP nexus can be transferable to that specific sector of the Polish economy.
In order to answer that question, we examine if there is a positive relation between
ESG performance and CFP, and we adopt the following as a proxy for the latter accountingbased measures of profitability: return on equity (ROE), return on assets (ROA) and return
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on sales (ROS). Such a selection is justified by the fact that those ratios have repeatedly
appeared in previous research projects on the relation between ESG performance and CFP,
as studied in the meta-analysis by Margolis et al. [77]. Additionally, we refer to the DuPont
model, which is widely used in financial analysis and facilitates the decomposition of the
different drivers of ROE. This seems to be crucial for a better understanding of CFP as ROE
itself might be an insufficient indicator of value creation, while also particularly related
to just one group of a company’s stakeholders—namely shareholders. The DuPont model
breaks down ROE into the following components: ROA, ROS, total asset turnover (TAT)—a
measure of asset use efficiency, and an equity multiplier (A/E) as a measure of financial
leverage (see Equations (1) and (2)). This is why we include in our study the two latter
indices [82].
A
ROE = ROA ×
(1)
E
A
ROE = ROS × TAT ×
(2)
E
Additionally, we supplement the set of the chosen accounting metrics by the current
ratio (CR) as the most popular indicator of financial liquidity in order to also cover the cashflow dimension of the financial performance analysis. The values of the aforementioned
accounting measures for companies from our research sample have been taken from the
Biznes Radar Data Base [83].
As a proxy of the ESG performance of companies, we use one of the leading global,
comprehensive ESG rating methodologies—the Refinitiv ESG scoring, which is available at
the DataStream database. The reason for choosing this ESG data provider is that it has the
greatest coverage worldwide in comparison with other ESG rating providers (e.g., the SAM
Corporate Sustainability Assessment or Sustainalytics). The Refinitiv model comprises two
overall ESG scores: ESG Score, which measures the company’s ESG performance based
on verifiable reported data in the public domain, and ESG Combined score (ESGC), which
overlaps the ESG score with the ESG Controversies Score to provide an evaluation of the
company’s sustainability impact and conduct over time [84]. Employing ESG secondary
data in our research allows for reliability and comparability of the results dues to the
Refinitiv advanced methodology of data collection and processing, which has been used in
numerous previous studies.
Refinitiv calculates over 500 company-level ESG measures, of which a subset of 186 of
the most comparable and tangible per industry is used for the overall company assessment
and scoring process. The metrics are grouped into 10 categories. The category scores are
rolled up into three pillar scores—environmental, social, and corporate governance. The
ESG pillar score is a relative sum of the category weights, which vary per industry for
the environmental and social categories. The final ESG score reflects the company’s ESG
performance, commitment, and effectiveness based on publicly reported information. For
each company, the Refinitiv methodology produces a score of between 0 and 100 [84].
Our research sample embraces companies operating in the Polish energy sector whose
ESG profiles have been evaluated by the Refinitiv ESG scoring. There are eight companies
which have met those criteria and the sample is homogenous. We do not have to control
per sector, size or ownership, since all the analysed companies belong to the same sector,
namely the energy sector, according to the Global Industry Classification Standard (GICS),
thus, they are qualified as large enterprises according to EU criteria, and are listed on the
Warsaw Stock Exchange (WSE).
It is necessary to mention that the Polish enterprises of the energy market that are listed
on the stock exchange illustrate far-reaching specifics. This is first and foremost caused by
two circumstances. The first is the fact that in this category, enterprises with a prevalence
of state ownership are of key significance. The second circumstance is that the energy
market is subject to strict administrative regulations. This is why the mechanisms (such as
the impact of the indicators of ESG on the financial standing of enterprises), whose very
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existence would be possible to expect in a different situation, e.g., functioning in conditions
of free competition, in Polish conditions may be weakened or even totally eliminated [85].
In its current form, the concept of the parametric evaluation of enterprises in the
sphere of ESG has been shaped since 2005, while its popularization in such countries as
Poland took several years [86]. Due to this fact, the search for correlations between the
values of the financial indicators and those which describe the situation of an entity from
the perspective of ESG is justified as this type of data is derived from at least the second
decade of the 21st century. In order to observe the possible correlations, it is also necessary
to approach this period following 2019 with caution as the occurrence of the pandemic, the
breakup of the supply chains, and the turbulence of supply and demand for a multitude
of goods, distorted the functioning of multiple market phenomena. For this reason, the
period of 2010–2019 was chosen for analysis.
The specifics of reporting on the results of the business activities conducted by state
companies signifies, among other things, the publication of data in the following formulations: monthly, quarterly and annual reports [87]. In the opinion of the authors, the
monthly data refers to periods which are too short to have a real impact on the changes in
the level of the indicators of ESG with regard to the financial performance of enterprises.
However, the data in an annual formulation are of an excessively general nature, hence
in the research it was assumed that all calculations would be conducted on the basis of
quarterly data. The procedure for calculating the values of the correlations was conducted
on the basis of a complete set of available data, or in other words, random samples were
not availed of in this case.
In order to test the correlation between ESG scores and the selected CFP measures, the
classical r-Pearson correlation indicator has been used which was calculated according to
the statistical formula:
cov( x, y)
r ( x, y) =
(3)
σx ·σy
The values of the calculated correlations have been evaluated in accordance with the J.
Guilford scale, in which the particular ranges look as follows [88]:
|r| = 0—lack of correlation
0.0 < |r| ≤ 0.1—faint correlation
0.1 < |r| ≤ 0.3—weak correlation
0.3 < |r| ≤ 0.5—average correlation
0.5 < |r| ≤ 0.7—high correlation
0.7 < |r| ≤ 0.9—very high correlation
0.9 < |r| < 1.0—almost total correlation
|r| = 1—total correlation.
In order to check whether changes in a company’s CFP indicators can be explained by
its ESG Combined score, the ordinary least-squares (OLS) method has been used to estimate
the regression between each of the six CFP indicators and the ESG Combined score.
CFP Ni = α N + β N · ESGcombinedi + ε i

(4)

where CFPN represents one of the six indicators: ROE; ROA; ROS; TAT; A/E; CR.
The fit of the regression model has been assessed first on the basis of the F-test (significance F) and second on the basis of the coefficient of determination R2 . In the case of
statistically significant regression models for which R2 has a low value, the possibility of
adding additional variable has been considered based on the R2 adj (adjusted) coefficient.
According to this idea, the variable expressing the level of diversification of the company’s
activity has been taken into account. This is a dummy variable where “0” means no diversification and the value “1” means a situation in which at least 20% of income (the Pareto
rule was used) comes from a sector other than the energy sector. As for the supplementary
case (with additional variable), the changes in the R2 adj coefficient has been analysed.
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4. Results
In the research, there was an endeavour to collect data representing the entire population of the entities that form the energy sector in Poland with the reservation that this
relates solely to the enterprises whose business activities are of significance in terms of
the economy of the whole country. Hence, the results presented below do not include
references to the accepted level of significance, nor do they define the p-value. In individual cases, where some of the enterprises failed to publish the appropriate data in the
reports for some quarters, this is appropriately marked in the descriptions in the table
that displays the results. Ultimately, the research encompassed data derived from eight
enterprises of leading positions in the Polish energy sector. This grouping encompassed
the following entities:

•
•
•
•
•
•
•
•
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KGHM Polska Miedź S.A. (KGHM)
Polskie Górnictwo Naftowe i Gazownictwo S.A. (PGNiG)
Grupa Lotos S.A. (Lotos)
PGE Polska Grupa Energetyczna S.A. (PGE)
Polski Koncern Naftowy Orlen S.A. (Orlen)
Enea S.A. (Enea)
Energa S.A. (Energa)
Tauron Polska Energia S.A. (Tauron)

As among the indicators enumerated as the group of ESG, a leading role is played by
ESG Combined, thus empirical data, which reflects its measurement, constitutes the basis
for the analysis presented. As regards the registered value noted by the particular enterprises in the subsequent years in this sphere, great differentiation occurs here. Throughout
the period under review, these changes are of a rather turbulent and unrelated nature. Only
in the final phase of this period are there combined and simultaneous approximations
of the results for the entire group of the analysed entities. This occurs at a level that is
generally higher than reading the analysed values from the beginning of the time period
under review (this holds true with reference to 6 out of 8 analysed cases). Hence, it is
possible to state that the group of analysed enterprises treated as a whole achieved
a certain
11 of 22
degree of success in the sphere of ESG (Figure 2).
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In the case of the enterprise KGHM Polska Miedź S.A. (Table 3), attention is drawn
to the values of the high correlation between the indicators of the ESG Score and the financial indicators of ROE, ROA, ROS (all three are negative dependencies), while also A/E
(positive dependency). Likewise, ESG Controversies indicates similar connections with
the set of three indicators of ROE, ROS, A/E (in which the return of each of these depend-
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In the case of the enterprise KGHM Polska Miedź S.A. (Table 3), attention is drawn
to the values of the high correlation between the indicators of the ESG Score and the
financial indicators of ROE, ROA, ROS (all three are negative dependencies), while also
A/E (positive dependency). Likewise, ESG Controversies indicates similar connections
with the set of three indicators of ROE, ROS, A/E (in which the return of each of these
dependencies changes to the opposite scale in comparison with the situation described as
the first one). In the remaining cases, the correlation is at the level of average or weak.
Table 3. Correlations between values of indicators taken into account in research in the case of the
enterprise KGHM Polska Miedź S.A. (period of 2010–2019).
Indicator

ESG Combined

ESG Controver.

ESG Score

ROE
ROA
ROS
TAT
A/E
CR

−0.25
−0.24
−0.21
−0.12
0.27
−0.17

0.51
0.50
0.54
0.45
−0.52
0.36

−0.60
−0.57
−0.58
−0.36
0.53
−0.36

Source. Self-analysis.

The correlation combining the indicators characterizing the situation of the enterprise
Polskie Górnictwo Naftowe i Gazownictwo S.A. (Table 4) in the majority of cases is of little
strength. As regards the financial aspect, attention is drawn to the high level of correlation
(negative dependency) between the indicators A/E and the set of indicators ESG Score and
ESG Combined. The relation between the indicators CR and ESG Combined is close to the
threshold of the correlation, which is possible to define as high (negative).
Table 4. Correlations between values of indicators taken into account in research in the case of the
enterprise Polskie Górnictwo Naftowe i Gazownictwo S.A. (period of 2010–2019).
Indicator

ESG Combined

ESG Controver.

ESG Score

ROE
ROA
ROS
TAT
A/E
CR

−0.06
0.05
0.12
−0.02
−0.64
−0.47

0.17
0.22
0.27
−0.17
−0.38
−0.34

−0.04
0.07
0.12
0.08
−0.69
−0.36

Source. Self-analysis.

The situation of the enterprise Grupa Lotos S.A. (Table 5) does not facilitate the
observation of the existence of the values of the indicator of the correlation at a level that
could be defined as high (more so, as very high). With regard to the financial aspect in
the analysis conducted, the dependency is close to the aforementioned level between the
indicators A/E and ESG Controversies. The second case to some extent stands out against
the backdrop of the others, having low values, namely the relation between the indicators
A/E and ESG Score.
Table 5. Correlations between values of indicators taken into account in research in the case of the
enterprise Grupa Lotos S.A. (period of 2010–2019).
Indicator

ESG Combined

ESG Controver.

ESG Score

ROE
ROA
ROS
TAT
A/E
CR

−0.31
−0.27
−0.31
0.39
0.08
−0.22

−0.13
−0.16
−0.14
0.05
0.47
−0.10

−0.17
−0.11
−0.16
0.32
−0.40
−0.12

Source. Self-analysis.
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The table of correlations formulated on the basis of analysis of the data associated
with the enterprise PGE includes three values that attract attention (Table 6). A significant
role is played here by two out of six financial indicators taken into account. Thus, it is
worth noting the values expressing the relation between A/E and ESG Controversies (high
negative value), while also TAT with two indicators of ESG (Score and Combined) of high
negative dependency.
Table 6. Correlations between values of indicators taken into account in research in the case of the
enterprise PGE Polska Grupa Energetyczna S.A. (period of 2010–2019).
Indicator

ESG Combined

ESG Controver.

ESG Score

ROE
ROA
ROS
TAT
A/E
CR

−0.22
−0.24
−0.15
−0.66
0.35
−0.19

0.30
0.30
0.30
0.09
−0.58
0.39

−0.22
−0.25
−0.16
−0.66
0.35
−0.19

Source. Self-analysis.

In the case of the enterprise Orlen (Table 7), the financial indicators feature slight
connections with the sphere of ESG. Nevertheless, it is possible here to indicate total
regularity. In the case of all the columns of the table, the scope of the absolute values of the
stated correlations read (namely, by omitting the events involving the change of the sign
for an opposite), rises during the course of moving from the left to the right side. This is
certified by the fact that the controversies discovered surrounding the analysed enterprise
(whose significance was measured by means of the ESG Controversies indicator) had a
lower impact on the financial standing of the enterprise than the fundamental achievements
of Orlen with regard to the sphere of ESG.
Table 7. Correlations between values of indicators taken into account in research in the case of the
enterprise Polski Koncern Naftowy Orlen S.A. (period of 2010–2019).
Indicator

ESG Combined

ESG Controver.

ESG Score

ROE
ROA
ROS
TAT
A/E
CR

0.12
0.12
0.12
−0.03
0.11
−0.11

−0.16
−0.16
−0.15
0.23
0.27
−0.11

0.35
0.37
0.38
−0.35
−0.32
0.20

Source. Self-analysis.

Of the financial indicators that characterize the situation of the enterprise of Enea
(Table 8), the strongest values of the positive correlation combine the indicator of A/E with
the ESG Score (high positive dependency), while also the ESG Combined (identical high
positive dependency). A further value of the correlation that requires noting (this time at
a level of very high negative), occurs between the indicators CR and ESG Score and ESG
Combined. The lack of significant events evoking controversies around the analysed enterprise (whose significance was measured with the aid of the ESG Controversies indicator),
results here in the lack of difference between the values of the correlation combining the
sphere of finance both with the indicators of ESG Combined and ESG Score.
The results of calculations conducted with reference to the enterprise Energa indicate
a high range of correlations (Table 9). These dependencies combine the indicator of ESG
Score with ROA and TAT (negative correlation), as well as the indicator ESG Controversies
with ROE, ROA, CR, ROS (positive dependency). The acquired set of values registered
in the table indicates that apart from one case (the A/E indicator), greater impact on the
sphere of finances of the analysed enterprise was exerted by the occurrence of potential
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events that evoked controversies around the enterprise of Energa (whose significance was
measured by means of the ESG Controversies indicator).
Table 8. Correlations between values of indicators taken into account in research in the case of the
enterprise Enea S.A. (period of 2010–2018).
Indicator

ESG Combined

ESG Controver.

ESG Score

ROE
ROA
ROS
TAT
A/E
CR

−0.07
−0.23
−0.12
−0.40
0.55
−0.72

0.00
0.00
0.00
0.00
0.00
0.00

−0.07
−0.23
−0.12
−0.40
0.55
−0.72

Source. Self-analysis.

Table 9. Correlations between values of indicators taken into account in research in the case of the
enterprise Energa S.A. (period of 2014–2019).
Indicator

ESG Combined

ESG Controver.

ESG Score

ROE
ROA
ROS
TAT
A/E
CR

−0.36
−0.37
−0.30
−0.50
0.11
−0.28

0.55
0.54
0.52
0.34
−0.27
0.69

−0.50
−0.51
−0.43
−0.58
0.19
−0.46

Source. Self-analysis.

In the case of the final entity analysed, the enterprise Tauron (Table 10), among the
financial indicators a high correlation only occurred between the indicator A/E and ESG
Score and ESG Combined (in both cases the dependency is positive). Once again (as in the
case of Enea S.A.), there was a lack of significant events that evoked controversies around
Tauron (whose significance was measured by means of the ESG Controversies indicator),
which resulted in a lack of differences between the values of the correlation and combined
the sphere of finances with both the indicators of ESG Combined and ESG Score.
Table 10. Correlations between values of indicators taken into account in research in the case of the
enterprise Tauron Polska Energia S.A. (period of 2010–2019).
Indicator

ESG Combined

ESG Controver.

ESG Score

ROE
ROA
ROS
TAT
A/E
CR

−0.28
−0.32
−0.26
−0.49
0.65
−0.44

0.00
0.00
0.00
0.00
0.00
0.00

−0.28
−0.32
−0.26
−0.49
0.65
−0.44

Source. Self-analysis.

The acquired results do not create an unequivocal picture of the situation. Despite the
occurrence of cases of correlation at a high level, and sometimes very high, the particular
cases for analysis significantly differ from one another. There is a lack of regularity here, or
a repeated pattern, which would facilitate the discovery of a pattern of the impact of the
sphere of ESG on the financial standing of the enterprise.
In the case of ROE, ROA, ROS and CR indicators, the significance F value indicates
that there is no statistically significant relationship between these indicators and the value
of the ESG Combined indicator (Table 11). The results show also that regarding the TAT
and A/E indicators, there is statistically significant relationship between these indicators
and the value of the ESG Combined indicator but the value of the R2 coefficient is very low.
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R2 indicates that models explain only 0.1798 changes in TAT indicator and 0.1767 changes
in A/E indicator. In the case of TAT, an increase in the ESG Combined value by one unit
causes the TAT value to increase by 0.0160, and in the case of A/E, the corresponding
increase is 0.0116. This leads to the conclusion that the linear regression model (estimated
by the classical method of least squares) is of little use for explaining the influence of ESG
score on CFP in the analysed sample. The obtained results lead us to consider the possibility
of adding an additional variable to the regression model in the form of an assessment of
the degree of diversification of the activities of the surveyed entities. Such an observation
will allow determination of whether, in the case of operating in sectors other than energy,
the relationship between ESG and financial indicators will change significantly.
Table 11. Regression results.
Variable
a
b
N
sF
Su
Vu
R2
R2 adj

ROE

ROA

ROS

TAT

A/E

CR

5.3311
(2.4128)
0.0392
(0.7767)
293
0.44
10.92
1.57
0.0021
−0.001

3.6026 ***
(2.8079)
0.0152
(0.5172)
293
0.61
6.34
1.50
0.0009
−0.003

8.3844 ***
(4.4535)
−0.0573
(−1.3324)
293
0.18
9.31
1.56
0.0061
0.003

0.1918
(2.1885)
0.0160 ***
(7.9878)
293
3.22 × 10−14
0.43
0.50
0.1798
0.18

1.3052 ***
(20.2930)
0.0116 ***
(7.9018)
293
5.7 × 10−14
0.32
0.18
0.1767
0.17

1.6544 ***
(15.2580)
−0.0011
(−0.4655)
293
0.64
0.54
0.33
0.0007
−0.003

a, b—estimated parameters of the regression model; sF—significance F; Su —standard deviation of the residual
component; Vu —coefficient of residual variation (average level of random fluctuations); t statistics in brackets;
*** p < 0.01. Source. Self-analysis.

In the case of the TAT index, adding a variable describing the diversification of the
company’s activity to the regression model causes that the R2 adj coefficient reaches the
value of 0.4985 (Table 12). In the case of the A/E index, adding a variable describing the
diversification of the company’s activity to the regression model causes the R2 adj coefficient
to reach the value of 0.2433. The significance F value is sufficiently low for both TAT and
A/E, which allows the resulting models to be used. In both cases, adding an additional
variable is an effective and justified procedure and the comparison of the values of the
bESG and bDIV parameters shows that the influence of the ESG Combined indicator on
the TAT and A/E indicators is marginal in relation to the circumstances of operating
only in the energy sector or in a diversified manner (this means in sectors where the free
market rules apply). Such a situation may result from the fact that activities in the field of
ESG (in the energy sector) are mainly adaptive to dynamically changing legal provisions
and look similar in relation to all entities (the legally required scope of the changes is
very wide and expensive, therefore enterprises do not undertake additional activities of a
significant nature). In addition, revenues are generated on a market that is subject to strict
administrative regulations (both in terms of prices and limited market access). What is
more, all surveyed entities are partially state-controlled (as one of the key shareholders)
and therefore the principles of conducting business activity by energy sector enterprises
cannot be considered fully free-market.
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Table 12. Regression results (with an additional variable describing the level of diversification of the
entity’s activity).
Indicator
a
bESG
bDIV
N
sF
Su
Vu
R2
R2 adj

TAT (ESGComb. and Div.)

A/E (ESGComb. and Div.)

0.7604
(9.5017)
−0.0051
(−2.3348)
0.7730 ***
(13.6963)
293
1.26 × 10−44
0.34
0.39
0.5020
0.4985

1.5019 ***
(20.8602)
0.0043
(2.1791)
0.2674 ***
(5.2660)
293
1.02 × 10−18
0.30
0.17
0.2485
0.2433

a, bESG , bDIV —estimated parameters of the regression model; sF—significance F; Su —standard deviation of the
residual component; Vu —coefficient of residual variation (average level of random fluctuations); t statistics in
brackets; *** p < 0.01. Source. Self-analysis.

5. Discussion
The research conducted reveals that the energy sector has an enormous impact on the
majority of the sectors of the economy. This is particularly visible in the period of the energy
transformation, which is caused by the necessity to refrain from the use of bituminous and
lignite coal in the energy sector. Simultaneously, the issue of the management of enterprises
in the energy sector is becoming an important practical and methodological issue.
During the past several decades, climate change has become an economic problem
visible in the annual reports of enterprises. Based on the theories of organizational legitimization where the state or status in which it exists, when the system of values of the
entity is in accordance with the system of values of a great social system, if an entity is part
of the energy sector it should consider adjustment to climate change as the principal part of
its behaviour and subsequently publish full reports [89–91].
This would increase the value of the organization by showing how it is socially
responsible and may even have an impact on the positive phenomena (e.g., trust, loyalty
and civic behaviour), while also eliminating negative phenomena (e.g., organizational
silence) and organizational human resources. This problem blends in with the theory of
the stakeholders, according to whom the organization should act not only in the interests
of shareholders but also internal and external stakeholders, such as employees, suppliers,
governments, etc. In accordance with this theory, the energy sector may enhance its
credibility by providing various stakeholders with all the required information [92,93].
With the aims of easing the problem of the transformation of the energy sector, which
is essential, the Ministry of State Assets (MSA) submitted a draft of a document entitled
“Transformation of the energy sector in Poland. Phasing out the coal production assets
from state-owned companies” for consultation [94]. The process aimed at phasing out coal
production assets from energy companies that belong to the State Treasury has commenced.
This will probably facilitate the secure and gradual transformation of the electroenergy
sector that is adjusted to Polish circumstances, in the direction of the acquisition of energy from low- and zero-emission sources over many years. The document emphasizes
that the program constitutes the implementation of the “Energy Policy of Poland up to
2040” in the area of supervision by the owner of the companies that belong to the State
Treasury and is aimed at adjusting energy concerns to the challenges of the transformation.
Following the phasing out of coal assets, they will focus on the execution of low- and
zero-emission investments.
The document assumes the acquisition by the State Treasury of PGE Polskiej Grupy
Energetycznej S.A., ENEA S.A., TAURON Polska Energia S.A. and companies dealing with
the production of electric power in conventional entities powered by coal. The proposed
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program envisages the phasing out of only the coal power stations while simultaneously
leaving the heating plants and co-generation plants within the structure, which will in turn
be gradually replaced by gas production units adjusted to being powered in the future by
zero-emission hydrogen.
In relation to the inseparability of the energy complexes powered by lignite coal among
the acquired assets, there are also lignite coal mines. However, assets associated with the
extraction of bituminous coal will not be acquired. The subject of phasing out will also not
include power plants employing the combustion of coal, as their modernization is planned
in the direction of low- and zero-emission sources.
MSA has provided information about the integration of the acquired assets in one
capital group as a company totally owned by the State Treasury that will function in
accordance with the principles of the Code of Commercial Companies [93].
The owner of the coal assets will be the National Agency of Energy Security (NAEB),
which aims to guarantee the security of energy for the country, thus ensuring the essential
availability of power in the energy system and restricting itself to the necessary replacement
investments and gradual phasing out of coal units in favour of the progressive growth
of power from low- or zero-emission sources [95]. Together with the connection to the
National Grid System of the new low- or zero-emission sources of generation, NAEB shall
withdraw the coal units from use.
The Ministry of State Assets has announced that PGE Polska Grupa Energetyczna,
Enea, and Tauron Polska Energia shall continue to develop their business activities on the
basis of the assets held in the areas of distribution, heating, turnover and generation of
energy from low- and zero-emission sources. In the area of production, the companies
shall focus on ensuring new production power that is to replace the currently used coalgenerated power in the National Power Grid. The phasing out of coal assets will facilitate
execution of the controlled energy transformation [94].
In the context of the suggestions of the Ministry of State Assets, it is necessary to
indicate that within the framework of the transformation of the energy sector in Poland,
a document was signed in February 2021 entitled “Energy Policy of Poland up to 2040”.
EPP [96] is a strategic and directional document, the necessity of adoption of which arises
from the Energy Law. Its essence is to undertake strategic investment decisions that are
aimed at the use of the national economic potential, while also the potential of raw materials,
technological and personnel resources, and driving the economy by means of the energy
sector, which would favour fair transformation. In the document, the aims, scope and
elements of energy policy in Poland are specified, which include ensuring energy security
for the country, the growth of the level of competitiveness of the economy and its energy
efficiency, and consequently environmental protection. These are convergent with the EU
aims in part, but not as a whole, as in the EU there is a prevalence of issues in the sphere of
environmental protection and the climate (here the priority is the decarbonization of the
energy sector and, in the future, the climate neutrality of the economy), whereas in Poland,
the priority is the security of energy. EPP constitutes a document that contains a prognostic
section that encompasses no less than 20 years (thus, the time horizon of the project is up
to 2040), while its principal composite element includes a program of executive actions
describing the instruments to facilitate their implementation while also evaluating the
energy policy of the state. The scope of the document is wide-ranging, as it encompasses
the fuel–energy balance of the country, as well as the production and transmission capacity,
while also the directions of restructuring and transformation in this sector.
It is necessary to indicate that the Polish enterprises of the energy sector that are
listed on the stock exchange illustrate far-reaching specifics. This is first and foremost
caused by the fact that in this category of entities, enterprises with a prevalent level of
state ownership are of key importance, while also the fact that the energy market is subject
to strict administrative regulations. Hence, the mechanisms (such as the impact of the
indicators of ESG on the financial standing of enterprises), whose very existence may be

Energies 2022, 15, 477

18 of 22

expected in conditions of free competition, albeit in the Polish conditions they are weakened
and frequently eliminated.
The specifics of reporting on the results of the business activities conducted by stateowned companies signifies, among other things, the publication of data in the following
formulations: on a monthly, quarterly and annual basis. In the opinions of the authors,
monthly data refer to excessively short periods in order to have a real impact on the
change of the level of the indicators of ESG on the financial performance of the enterprises.
However, data on an annual basis are of an excessively general nature, thus it was assumed
in the research that all calculations should be conducted on a quarterly basis. The procedure
of calculating the values of correlations was conducted on the basis of a complete set of
available data, in other words, random samples were not availed of.
6. Conclusions
In this paper, the difficulties that occur in the sphere of the modernization of power
engineering have been described, while simultaneously a critical assessment of the role
played by the state in this process has been provided. The energy sector is a very specific
one in which, due to the intricacy of the process, the regulatory ownership role of the state
may remain justified, the more so as the intricacy and frailty of the energy market also
overlaps with global trends of a decline in the identification of employees with corporations
in which they are employed. The aforementioned arguments support the need to increase
the ownership quality of the impact of the state on the sector and not necessarily its
total elimination.
In sum, it has been indicated that the Polish energy sector has delayed its transformation, thanks to the way it functions in a protected system, in which their own defensive
mechanisms were shaped by, among other things, strong trade unions, ties with politics,
as well as the acceptance of the existing tools for coordinating the employment structure
(collective wage agreements, social welfare packages and the modified tool of restructuring
for the purposes of protecting the internal status quo). In effect, the employment structure
in the Polish energy sector has remained ineffective, which may be illustrated by comparing
the fundamental indicators of operations with other countries, as well as with reference
to the most efficient plants in the sector, which in turn has led to the deepening of the
competence gap and brought with it a paralysis of the internal tools of modernization
of the employment structure, giving rise to the theory that the modernization of energy
enterprises has been delayed. Such conditions may hamper the potential of the energy
sector in Poland to incorporate ESG factors into the operations of individual entities, and
thus might limit the materiality of the relationship between socially responsible activities
and the economic results of companies.
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