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Abstract

:

The article refers to the issues of financial profitability of undertaking CSR activities, which is widely reported in literature. The four largest electricity producing companies in Poland were selected for the analysis. The research period covers the years 2009–2019, when the index of socially responsible companies was operating on the Warsaw Stock Exchange. The main purpose of the article is to compare the profitability ratios and quotations of energy companies in Poland declaring themselves socially responsible with companies of the same sector that have not expressed such a declaration. The results obtained on the basis of descriptive statistics, concerning profitability ratios and stock market quotations, indicate no relationship between their level and stability and the companies’ declarations of compliance with social responsibility. Companies declaring themselves socially responsible were placed in the ranking between the results of companies that did not belong to the indicated index. This may be the result of the specific situation of energy companies in Poland.
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1. Introduction


Corporate Social Responsibility (CSR) extends the field of assessment of the effects of the company’s activities, indicating that in addition to economic goals, it should also include social and environmental goals in its strategy and activities. An incentive for the company to include CSR recommendations in the strategic goals is the expected positive reaction of the environment, favoring the strengthening of the competitive position, better use of resources, which should translate into improved financial results, and increased value of the enterprise. More and more often it is indicated that the development of an enterprise should be sustainable, especially from a long-term perspective [1,2]. Enterprises should be expected to increase their interest in CSR activities, if it turns out to be profitable for them.



The implementation of the principles of CSR is particularly difficult in enterprises generating electricity with the use of non-renewable energy sources, mainly due to their negative impact on the natural environment and the health of local and regional communities. This negative impact of conventional energy hampers the principles of CSR relating to balancing economic priorities with social and environmental ones.



Bearing in mind the above circumstances, the topic discussed in this article is both important from the perspective of the sector under consideration, the Polish economy, and the entire European Union. Poland, like a dozen other EU countries, continues to largely base its electricity production on hard coal and lignite resources. Poland and the Czech Republic have even declared that they will use coal in the energy sector after 2030 [3]. Deep changes related to the decarbonization of the economy are forced by the adopted climate policy of the European Union. Unfortunately, compared to other countries, Poland shows relatively low progress in implementing this policy. These delays will result in the necessity to catch up under the pressure of losing the competitiveness of the energy sector in the next few years. It is therefore worth checking whether energy enterprises that try to be socially responsible by belonging to the index of companies respecting CSR, not only improve their media image, but also have a chance to increase their market value and improve their financial results.



The article begins with a theoretical introduction to the profitability of CSR activities. This part outlines the history of the concept, positions of opponents and supporters of including CSR in the corporate strategy, and an overview of research on the profitability of CSR initiatives. Part of the theoretical introduction is also an outline of the conditions for the functioning of the energy sector in Poland.



The main purpose of the article is to compare the profitability ratios and quotations of energy companies in Poland declaring themselves socially responsible with companies of the same sector that have not expressed such a declaration.



The introduction to the research part includes the characteristics of the selection of companies for analysis, the period, and the research method. The research period corresponds to the functioning of the WIG RESPECT index on the Warsaw Stock Exchange, which gathers companies declaring corporate social responsibility that have undergone appropriate verification procedures. The analysis covers four companies that are the largest electricity producers in Poland, and two of them belong to the index of socially responsible companies.



The research part began with the characteristics of the stock market index covering energy companies compared to other stock market indices in the years 2009–2019. The main element of the research part is the comparison of profitability ratios and changes in the level of quotations of the analyzed companies and their stability.



The article is summarized in the discussion and conclusions.




2. Literature Studies


2.1. CSR and Its Profitability in Literature


Most authors consider the publication of the book Social Responsibilities of the Businessman by R. Bowen [4] to be the beginning of the modern period of interest in the concept of corporate social responsibility (CSR). In this publication, Bowen presented a preliminary definition of social obligations of entrepreneurs, describing them as conducting such a policy and making certain decisions that are desirable from the point of view of the goals and values of a given society ([5], p. 6).



The proposal to extend business obligations beyond economic goals has been criticized by supporters of economic liberalism. In his article ‘Social responsibility of business is to increase its profit’, M. Friedman stated that the only thing that business is responsible for is the use of resources in activities aimed at increasing its profit ([6], p. 12). It should be noted that Friedman saw the legitimacy of corporate social activity as long as it was aimed at improving the corporate image, leading to increased sales and profits. He identified CSR with activities performed on the basis of altruistic and ethical foundations [1].



Some authors supported Friedman’s position, stating that enterprises should act responsibly, but this should not be equated with the extended CSR doctrine [7]. Managers mainly act as ‘agents’ to shareholders. Investing in CSR activities can have a negative impact on financial results as it entails additional costs that, at least in the short term, may reduce profitability. Financing of CSR activities competes with other important strategic activities, perhaps more profitably [8,9,10]. Additionally, managers cannot be held morally accountable, and the task of regulating the social system is solely the task of the government [1].



Currently, most authors postulate that the principles of CSR should be included in the enterprise’s strategy [11,12,13,14,15]. What is more, CSR from the minimum obligation undertaken by enterprises began to be presented as a strategic necessity [16]. Porter and Kramer presented the view that companies can achieve a competitive advantage by implementing ‘strategic CSR’ aimed at creating common value, taking into account both the company’s interests and the creation of benefits for society [17,18]. Striving to create shared value is presented as a necessary step in business evolution to identify and expand the links between social and economic progress [19]. Including CSR rules in the enterprise’s strategy should contribute to its sustainable development. Achieving such a goal is supported by focusing CSR activities on care for reputation (including emphasis on reliability, credibility, honesty, responsibility), relations with stakeholders, sensitivity to the needs of the environment (understanding and responding to market trends, stakeholder needs), effective use of resources, and increasing their value (positively influencing the enterprise’s competitiveness) [20,21,22].



Taking into account the views of the authors who are skeptical about CSR, one of the basic problems of implementing CSR rules into business practice is the difficulty in reconciling the interests of shareholders (interested in profit) with the enterprise’s activities for social welfare [23,24]. Strong pressure from owners may cause managers to show a tendency to marginalize activities aimed at social interests and the environment, due to uncertainty about the return on investment [25]. In response to these doubts, the authors presenting the economic approach indicate that CSR activities should have a business justification [21,26], and only those that bring positive financial results can be treated as socially responsible [27]. CSR does not have to mean a compromise between profit and social benefits [4], and the decision to undertake CSR activities may be based on a cost benefit analysis. Managers may try to define the ideal scope of CSR activities [28], that is the level at which maximum profit is achieved, and at the same time take into account the broadest possible range of social expectations (expectations of the enterprise’s stakeholders) [29,30].



The approach to CSR continues to evolve [31,32,33], new definitions are proposed, and there are disputes about the scope of socially responsible activities and the need for their implementation [34,35]. One of the ways of perceiving CSR activities undertaken by enterprises is the triple bottom line (TBL) concept, according to which, apart from financial results, social and environmental effects should be taken into account among the criteria for assessing the enterprise’s activity [36]. These criteria are interrelated and mutually dependent, e.g., achieving an appropriate level of social goals supports the organization’s ability to deliver the expected economic and environmental outcomes. With regard to ecological goals, organizations should, as a minimum, comply with expected standards with regard to the protection of the state of air, water, land, and biodiversity resources [37].



It is emphasized in the financial literature that activities in the field of social and ecological commitment usually support the growth of the market value of the enterprise, but this happens in the long term. From a theoretical perspective, undertaking CSR activities can contribute to improving the financial results of an enterprise thanks to reducing risk, improving adaptability, larger flexibility, improved reputation (among business partners, employees, and customers), increased trust (resulting in lower transaction costs), easier access to information conducive to innovation, etc. [38,39,40].




2.2. CSR in the Energy Industry


The economic sector discussed in the article is a separate issue. Research shows that there are significant differences as to the optimal set of activities depending on the sector represented by the enterprise. The requirements of sustainable development and the effects of including it in the enterprise’s strategy turn out to be varied in different sectors [41,42]. Individual enterprises can improve the effectiveness of their CSR initiatives, adapting them to the specific nature of the sector, which is reflected in their financial results [43].



Publications on CSR in the energy sector emphasize that it is of great importance in this sector. The energy sector has enormous potential to contribute to economic and social development, and at the same time can have a devastating impact on the environment and communities. Energy demand is expected to grow in the coming decades, due to the increase in world population and the accompanying increase in economic activity, especially in developing countries. Challenges for the energy sector result from the fact that obtaining electricity is still based on the combustion of fossil fuels, in conditions of their gradual depletion, with limitations in obtaining renewable energy [44]. Consequently, the power industry is the main source of air and water pollution and one of the largest emitters of greenhouse gases, which contribute to climate change [45,46]. These factors mean that in the case of energy companies more than in the case of companies from other sectors, it is justified to engage in CSR practices and report the results of these activities, which helps to alleviate the environmental concerns of the society [47].



As in the case of other sectors, three areas of responsibility are indicated in the energy sector. These are social (displacement, community lifestyle impact, indigenous right, consumer right, affordability, access to electricity, public health and safety, labor issues, gender equality), environmental (natural resource depletion, climate change and greenhouse gas emissions, renewable sources of energy for electricity, biodiversity, waste and pollution, ecosystem impact), and economic responsibility (local economic development, competition, corruption, reliability of supply, due diligence, eco-efficiency, taxation, research and development, demand-side initiatives). The degree of implementation of CSR recommendations in practice largely depends on the degree of development of a given economy (e.g., the level of corruption risk depends on it) [48].



Responsibility for direct and indirect social impacts includes influencing people in the company, in the company’s supply chain, customers, and the local communities where the company operates. The company’s management, in its choices and actions, should take into account the impact on the interests of society (including health and well-being). One of the proposed directions of action is the dissemination of information among customers about incentives and tips on energy saving, greenhouse gas emissions related to energy consumption, the effects of the enterprise’s activities on the social well-being of the country or community, etc. [46]. Fukuda and Ouchida (2020) state that CSR invariably enhances social well-being. However, they point out a potential conflict between social and economic and environmental liability. If an enterprise has a monopolistic or oligopolistic position, then when environmental activities are associated with low efficiency (emission reduction is costly), environmental goals may lose to economic goals, which may even lead to an increase in pollution [49].



To avoid such a situation, enterprises generating negative externalities are charged with environmental pollution fees. This is especially true of energy companies, which society expects to contribute to environmental sustainability by increasing efficiency, investing in renewable energy sources, improving air quality, reducing carbon dioxide emissions, and protecting biodiversity [50,51]. They should comply with national and international laws and regulations and follow international energy resource efficiency initiatives and practices in order to protect their image [52]. This requires adjusting the CSR strategy to the pressure of external stakeholders, including taking initiatives to stimulate the increase in the use of RES, with the gradual phasing out of fossil fuels (ultimately a complete transition to RES), installing waste and pollution control systems to minimize the impact on the ecosystem, etc. [46,53].



The literature emphasizes that the environmental reputation obtained by the enterprise improves the company’s image and reduces the risk of a crash in the price of its shares [51,54]. From this perspective, CSR can bring benefits to companies by reducing the costs of acquiring new capital (e.g., by issuing new shares). Investors are interested in buying shares of such companies because they believe that CSR management will not hide too much bad news (the asymmetry of information between investors and shareholders will decrease) [54]. According to the signaling theory, companies with better CSR results are likely to provide more information on the actions taken by issuing CSR reports, subject to external verification of their reliability [52].



Unfortunately, with this awareness, in order to attract environmentally friendly investors and customers (which should result in improved financial results) companies may adopt a greenwashing strategy, revealing manipulated information (reporting CSR activities that they do not undertake or that they undertake to a small extent) [51]. Research on the energy sector supports the occurrence of the signaling theory, without showing the tendency to greenwashing (Karaman).



Directive 95/2014 of the European Parliament and the EU Council, which obliges large companies to disclose non-financial information (on environmental, social, and labor issues, respect for human rights, and anti-corruption) as part of the activity report, may significantly reduce the possibility of greenwashing. An essential requirement is that company statements be checked by a statutory auditor or audit firm (https://eur-lex.europa.eu/legal-content, accessed on 30 April 2021). Referring to the content of non-financial information, it seems that the most important information for the stakeholders of a company is the extent to which the company exceeds the minimum standards regulated by law (in the field of labor law, consumer rights, environmental protection, etc.). In the case of energy, information on the pace of reducing greenhouse gas emissions, investing in RES, plans in this regard, and the degree of their implementation would be important. Currently, there is insufficient comparability of non-financial data presented by companies, due to the freedom of choice of standards (uncertainty of companies related to the selection of information that is significant and should be reported). This situation is to be changed by another directive, which is to apply from 2023, introducing a uniform European standard for reporting ESG issues (environmental, social, and management), the draft of which was announced by the European Commission on 21 April 2021 (https://www.gov.pl/web/fundusze-regiony/raportowanie-spoleczne, accessed on 30 April 2021).



In recent years, the sector of electricity producers in Poland, which is the subject of the considerations, has faced the need to drastically change its strategy, including reshaping its production. Climate change has meant that political decision-makers, in addition to economic considerations, require the electricity generation sector to reduce greenhouse gas emissions. The transition to sustainable production based on renewable sources (RES) is very difficult and requires time and is also opposed by shareholders (investment funds) involved in the energy sector [55]. In a situation where most of the produced energy comes from non-renewable sources, a drastic shift towards RES poses a serious risk of instability, therefore it requires a gradual redirection of investments taking into account the transition period, all the more so as renewable energy production is associated with lower profitability [56].



Leading the efforts to reduce the environmental impact of energy is the European Union [57]; through the European Commission it has been consistently pursuing policies aimed at decarbonizing member state economies. Its basic tool is regulations causing additional costs of generating electricity from non-renewable sources, due to carbon dioxide emissions, related to the operation of the emissions trading system in the European Union [58]. The permissible limits of free CO2 emissions are being reduced and the prices of allowances for additional emissions tend to increase. The expected consequence of the tightening of emission limits will be the loss of competitiveness of energy obtained from coal [59], the profitability of investing in additional fossil fuel capacity from 2025, and in the longer term, the withdrawal of coal and natural gas from the energy sector in the 1940s [60].



The impact of environmental regulations introduced in the energy sector is of key importance for the energy generation system in Poland, which is still based on coal. Poland refrained from investing in RES, justifying it with rich deposits and experience in mining (scientific, engineering and technical support, access to modern machinery) and a significantly lower cost of energy production from fossil resources [61]. The Polish energy market is unique in the European Union, due to the largest share of hard coal and the use of lignite to produce electricity (48% hard coal and 29% lignite in 2018) [62,63]. This is due to, inter alia, delays in the implementation of the European energy policy [64,65], which will result in an accumulation of changes in the sector in a relatively short time. One of the main challenges of decarbonization in Poland is the abandonment of lignite, which is enforced by the regulations on the reduction of pollutant emissions [66]. The use of lignite (with its much lower calorific value) is associated with higher CO2 emissions (in Poland, respectively, 104.14 kg/GJ for lignite and 94.71 kg/GJ for hard coal) (https://www.kobize.pl/uploads/materialy/WO_i_WE_do_monitorowania-ETS-2019.pdf, accessed on 30 April 2021).



The scale of restructuring challenges for the mining and energy sector is unprecedented in other economies [3,67], which is confirmed by the structure of coal sales. In 2017, more than half of the hard coal was sent to power plants and combined heat and power plants, and in the case of lignite it was about 98%. Kaszyński and Kamiński [68] presented five scenarios of changes in the structure of the energy sector in Poland until 2050, taking into account the EU environmental policy. They predict a drastic reduction in the demand for hard coal, while the consumption of lignite will drop practically to zero in all the scenarios considered.



Due to the strategic and financial challenges faced by the energy sector, the results of its companies may become incomparable to those of companies in other sectors. This problem is addressed by the first of the research questions posed in the article:



(Q1) Are the strategic challenges facing the Polish energy sector reflected in the level of its stock market quotations?



Regardless of whether or not it is legitimate to compare the performance of companies belonging to different sectors, comparisons can be made between the profitability and performance of companies belonging to the same sector with similar economic activities and the factors affecting them. One of the factors influencing profitability and market valuation may be an appropriate CSR strategy.



Research on the effectiveness of CSR most often focuses on the relationship between CSR activities and the enterprise’s financial results and is directed to top-level managers [69]. Due to the large number of studies, for the overall assessment of the profitability of CSR activities, it was decided to compile the results of meta-analyses. Meta-analyses allow one to synthesize divergent empirical results of a large number of primary works. Some of the meta-analyses indicate that the impact of CSR on the financial performance of enterprises is positive, but small [70,71]. However, most meta-analyses indicate a positive impact of the implementation of CSR rules in an enterprise on its profitability [69,72,73,74,75,76].



The reasons for the success of CSR activities in the form of improved profitability and increased value on the market are most often indicated in the improvement of the image, competitive position, and positive response from customers and stock market investors [77,78,79,80]. Publications emphasize that in order to achieve such an effect, CSR activities should be properly directed and constitute a relatively coherent system, and the environment should be informed about CSR activities [81,82,83]. It is also noticed that managers’ knowledge of sustainable development increases over time, which results in increased investments in CSR and reorganization of business strategies [84].



Although meta-analyses indicate the advantage of publications with a positive relationship between CSR and profitability and market valuation, it should be remembered that some of the published studies do not confirm such a relationship, and even indicate a negative correlation [85,86,87,88]. This situation not only concerns individual enterprises, but also funds investing in socially responsible companies [89]. In conclusion, the authors of the research return to the reservations formulated by Friedman’s followers, concluding that even in the long run, CSR activities may have a neutral or insignificant impact on financial results due to the high costs of their implementation.



A very important issue from the perspective of the sector in question is the ecological aspect of CSR. Responsibility for the environment may become a source of competitive advantage for an enterprise [90,91,92]. Important in this respect is the pursuit of cleaner production, reduction of material consumption, efficient use of energy, water, and land, etc. [93]. Although environmental protection entails costs, lack of care for the environment leads to a deterioration of the image and an increase in fees (penalties) for pollution [94]. Meta-analyses on the issue in question showed that the inclusion of environmental issues in the strategic planning process, resulting in the use of technologies aimed at preventing pollution (as opposed to ‘end-of-pipe’ technology), not only improved the condition of the environment but also provided better financial results [95,96]. In retrospect, higher profits cannot be expected when environmental investments are made, but financial results improve in the coming years. Enterprises that invest less in environmental activities have better results in the short term but have lower profitability and lower growth rates in the following years [97].



The research question that is fundamental from the point of view of the aim of the article refers to the above review of research:



(Q2) Do energy companies that declare compliance with CSR rules achieve higher profitability and market valuation than other companies in the sector?



Companies adhering to the principles of corporate social responsibility are perceived as implementing more predictable strategies, which means that the risk of investing in such companies is lower. Therefore, there should be greater interest in such companies by stock market investors, especially institutional investors (e.g., large pension funds) looking for long-term stable investments. It should be added that institutional shareholders may influence the strategic activities of the enterprise, including the implementation of activities in the field of corporate social responsibility [98,99]. Based on the above considerations, the third research question was formulated:



(Q3) Are the profitability ratios and quotations of socially responsible companies more stable over time (characterized by lower volatility)?





3. Materials and Methods


3.1. Selection of Companies for Analysis


The research is a case study, carried out on a group of four companies that are the largest producers of electricity in Poland (PGE, Enea, Tauron, Zepak). The main selection criterion was the share in electricity production on a national scale. Additional criteria were independence (not being included in another capital group) and having a headquarters in Poland.



Although the group of analyzed companies only meets the minimum size criteria for case studies suggested by Eisenhardt [100], it should be noted that it reflects the situation in the energy sector in Poland. In 2019 (the last year covered by the analysis), the largest producer of electricity in Poland was PGE (40.6% share in production), along with the next two companies in terms of production, Enea and Tauron, which supplied 66.4% of energy. After adding the 4% share of Zepak, the analyzed companies supplied over 70% of electricity in Poland. Significant electricity producers are also PKN Orlen (5% share in production) and PGNiG (3%) (https://www.ure.gov.pl/pl/energia-elektryczna, accessed on 30 April 2021). They were not included in the analysis as their main activity belongs to the fuel sector. Energa, which plays an important role in the distribution of electricity, has not been added to the analysis, but its share in energy production is only 2% (additional arguments for excluding this company from the analysis were the fact that it did not participate in the WIG Energia index, it only entered the stock market in 2013, a large share in the production of RES specific for Polish conditions (over 40%), and loss of independence as a result of the acquisition by PKN Orlen in 2020) (https://oko.press/images/2020/06/Energa-2019.pdf, accessed on 30 April 2021).



In the comparative analysis, two companies (PGE and Tauron) belonging to the WIG RESPECT index were considered socially responsible. The index was first listed on 19 November 2009. It functioned until the end of 2019 (it ceased to be published from 1 January 2020 by a Resolution of the Exchange Management Board) [101,102,103]. The companies included in the index underwent a three-stage assessment, including an assessment of the liquidity of trading on the stock market, corporate governance practices, and activities addressed to stakeholders as part of CSR, which were assessed from the perspective of environmental, social, and economic factors (http://www.respectindex/kryteria_oceny_spolek, accessed on 30 April 2021). The companies in question joined the WIG RESPECT index in 2011, respectively (PGE) and 2013 (Tauron). It is true that they did not belong to the index from the beginning, but being included in it required appropriate preparations, and therefore these companies undertook CSR activities before applying to this index.



Enea and Zepak, which did not enter the WIG RESPECT index, were selected as the control group.




3.2. Period and Method of Research


The research period covered the years in which the WIG RESPECT index functioned. The answer to the first of the research questions concerning the specific situation of the energy sector in Poland was based on a comparison of four selected stock market indices, (apart from WIG Energia, the WIG, WIG 20, and WIG RESPECT indices were included). The values of the analyzed stock indices at the end of individual years are presented in tabular form, and they became the basis for the preparation of a chart showing the trends in changes in the level of quotations. The comparison was made on the basis of the quotation change ratios when adopted as the basis for the index calculations at the end of 2009.



The second research question concerned the comparison of profitability and stock market valuation of the analyzed companies. The analysis of profitability ratios and their changes covered the years 2009–2019, and the basic profitability ratios were calculated on the basis of the available data from the companies’ financial statements. To present the analyzed data, line charts were used, developed on the basis of the numerical data contained in the tables in the Appendix A. These tables additionally contain a ranking list for individual years, which makes it easier to track the relative changes in the level of profitability achieved by the companies. In order to illustrate the similarities between the companies, the cluster analysis (dendrograms) was additionally used. As one of the analyzed companies only started to be listed on the stock market in 2012, the research period in the case of changes in the level of stock market quotations closed in the years 2012–2019. The share prices of the analyzed companies and the values of selected stock market indices are the closing values at the last trading session in a given year. In order to obtain comparability of data, in the case of stock market quotations, the index method was used, assuming the level of quotations at the end of 2012 (i.e., the year in which the last of the analyzed companies appeared on the Warsaw Stock Exchange). The data are presented in the form of a chart, the reference of which was the actual quotation levels presented in the table preceding the chart. To illustrate the similarities between companies in terms of changes in the level of stock market quotations, a cluster analysis (dendrograms) was used.



The answer to the question concerning the stability of profitability and the level of quotations of individual companies was based on the analysis of volatility measures in the form of standard deviation and coefficients of variation. The calculated values are presented in tabular and graphic form.





4. Results


4.1. WIG Energia Compared to Other Stock Market Indices in the Years 2009–2019


To illustrate the situation of the analyzed sector in the years 2009–2019, the sector index (WIG Energia) was confronted with the index for the entire market (WIG), the index of the largest companies (WIG 20), and, due to the subject of the article, with the index of socially responsible companies (WIG RESPECT). Data on the development of the four analyzed indices in the analyzed period, with approximations to full points, are presented in Table 1.



In order to obtain comparability of data on changes in individual indices, the ratios of their changes were calculated, assuming 2009 as the base year. Changes in the WIG Energia index compared to the other considered indices are presented in Figure 1.



The entire market, represented by the WIG index, only recorded a drop in its value in 2011, compared to the base year, and closed the entire ten-year period with an increase of 44.63%. Changes in the values of the WIG 20 and WIG Energia indices were similar in the period 2010–2015. In the next 4 years, WIG 20 made up for some of the losses from previous years and ended the analyzed 10-year period with a 10% loss, while further declines of WIG Energia brought it to 49% of the 2009 baseline value at the end of 2019.



The WIG Energia quotations should actually be compared with the development of WIG 20, as the two largest companies in the energy sector that make up WIG 20 are responsible for 2/3 of the WIG Energia index. The main reason for the deterioration in energy prices compared to the entire market (including deepening declines compared to WIG 20) were losses incurred by companies in the sector. In 2015, all analyzed companies reported losses (Table A1, Table A2 and Table A3 in the Appendix A). The situation repeated itself in 2019, when three of the analyzed companies revealed losses. Additionally, the level of energy quotations was influenced by investors’ awareness of the enormity of investment tasks facing the sector, related to the need to reshape production due to decarbonization, resulting in a decrease in the value of existing assets.



The development of the WIG RESPECT index is noteworthy, the increase of which until 2019 clearly exceeded the increase in quotations on the entire market. Perhaps one reason for discontinuing its publication was a consequence of the drop in its valuation, to a large extent caused by the declines in the quotations of the energy companies that make it up. The authorities of the Warsaw Stock Exchange promoted companies belonging to this index, emphasizing the importance of CSR and higher value growth than other indices. In the event that this index grew slower than the entire market (which was already seen in 2020), belonging to the index would become a burden. Referring to the drop in the valuation of the WIG RESPECT index, it can be assumed that to a lesser extent it was caused by the possible reluctance of investors towards socially responsible companies, and to a greater extent by its composition. Due to the great importance attached to the liquidity of turnover, the WIG RESPECT index in 2019 included 12 out of 20 companies belonging to WIG 20, and a significant relative drop in the valuation of the largest companies (a 10% drop in WIG 20, with an increase of the entire market by almost 45% in 10 years), had to be reflected in the valuation of the index of socially responsible companies.




4.2. Profitability Ratios


In order to answer the question whether the profitability of the companies can be expected to improve as a result of compliance with CSR rules, reports were prepared on the ROA, ROE, and ROS indicators for the four analyzed companies.



Data obtained by the companies on the ROA indicators are included in Table A1 (Appendix A), which also includes a ranking list from the perspective of the position taken by individual companies each year. On the basis of these data, Figure 2 was prepared. It should be noted that the hierarchy of companies in terms of return on assets is unstable over the period under review.



The observation of the ROA index does not confirm that companies treated as socially responsible achieve higher return on assets. On the one hand, the ratio for Zepak (belonging to the control group) clearly deteriorated during the research period, dropping to the last position of the company with the highest ROA. On the other hand, at the end of the analysis period, Enea, which is not included in the RESPECT index, obtained ROA ratios higher than those of socially responsible companies. Moreover, it moved up from last place in 2009 to first place in the last two years. It is worth emphasizing that Enea outdistanced socially responsible companies in terms of ROA after eight (in the case of PGE) and six (in the case of Tauron) years of belonging to the WIG RESPECT index, respectively.



It should be noted that the ROA level ratio (and other profitability ratios) and the position of individual companies in the ranking are significantly affected by losses in the sector (Enea recorded one year of losses in the analyzed period, PGE and Tauron recorded losses in two years, and Zepak made losses in three years).



Figure 3 shows the clustering of the surveyed companies, taking into account ROA.



The companies closest to each other in terms of the ROA ratio are Enea and Tauron. Thus, the greatest similarity exists between an owned and non-owned company declaring commitment to the implementation of socially responsible activities. The ROA ratios for Zepak differ most from the rest of the analyzed companies.



To assess the stability of the achieved profitability from the perspective of ROA ratios, the analysis of the coefficients of variation and standard deviation for the analyzed ratio can be used (Table 2 and Figure 4).



Both in terms of standard deviation and the coefficient of variation, Zepak is the least stable in the comparison. It should be noted here that this company is by far the smallest in the ranking, which may be the cause of the strongest fluctuations in its ratios. Enea turned out to be the most stable. It is true that the differences in volatility in the ROA ratio of PGE and Tauron are more similar to that of Enea but are, nevertheless, much higher (in the case of the coefficients of variation, more than twice as high). This indicates a much lower ROA ratio stability in their case than in the case of Enea (belonging to the control group).



Another analyzed profitability ratio is return on equity (ROE). Detailed data on its development in the analyzed companies and the ranking list for individual years are presented in Table A2 (Appendix A). Comparing the beginning and end of the analyzed period, the changes in the hierarchy of companies are identical to the ROA ratio (Figure 5).



Zepak started from first place in the ranking, to significantly diverge in 2015, improve the ROE ratio in two consecutive years, and drop the rates at the end in 2018–2019. ROE ratios obtained by the other three companies are similar, but they improved most over time in the case of Enea. In terms of ranking, this company was in last place in the first four years, rising to the top in the last three years of the ranking.



Figure 6 shows the clustering of the surveyed companies, taking into account ROE.



As with the previous dendrogram, the ROE ratio breakdowns show a clear distinction from the rest of Zepak’s enterprises. Again, the most similar is between Enea and Tauron.



Table 3 contains the coefficients of variation and standard deviations of the analyzed index. The variability is additionally illustrated in Figure 7.



As in the previous comparison, the standard deviation and the coefficient of variation of the considered index are the lowest in the case of Enea. The return on equity ratios of PGE and Tauron, which declare themselves socially responsible, are clearly less stable. Again, the coefficients of variation in their case are more than twice as high as for Enea. The highest fluctuations in the ROE level were recorded by Zepak.



The last considered profitability ratio is ROS (Figure 8), the values of which are shown in Table A3 (Appendix A). In the case of this ratio, the changes in the hierarchy of the analyzed companies turned out to be similar to those observed in the case of the previous profitability ratios. The hierarchy at the end of the period is identical, and the difference occurred at the beginning of the period in the last two positions (the lowest ROS for 2009 was recorded by Tauron).



The improvement of the position in the ranking of the ROS ratios obtained for Enea was so much less spectacular than in the case of the two previous ratios, as Enea started from third position in 2009 and moved to the top of the ranking of the ROS ratio in 2015 and 2019. The significant deterioration of the ROS ratio in the case of the largest company in the ranking is noticeable. PGE from the leading company (ranked first or second in nine out of eleven years) dropped to third place last year, approaching the value of the ratio to the weakest company in the ranking.



Figure 9 shows the clustering of the surveyed companies, taking into account ROS.



The dendrogram illustrating the structure of the group of analyzed companies, taking into account the ROS ratio, shows the similarity of Tauron and Enea, much smaller than in the case of the two previous ratios, the similarity between them and PGE, and a very visible difference in the case of Zepak. It should be emphasized that such a hierarchical structure of the set of companies was repeated for all profitability ratios due to the decreasing similarity between them.



Table 4 and Figure 10 contain the coefficients of variation and standard deviations for the ROS ratio.



In the case of the ROS ratio, the relative differences in the coefficients of variation between the first three companies in the ranking are slightly smaller than in the case of the ROE ratio. Nevertheless, again, the standard deviation and the coefficient of variation are the lowest in the case of Enea, indicating its highest stability. Companies declaring themselves socially responsible record clearly higher coefficients of variation and the standard deviation of the ROS ratio. The least stable company, as in the case of the two previously analyzed profitability ratios, is Zepak.



Summing up the comparisons of profitability ratios, socially responsible companies obtained significantly better results than one of the companies not belonging to the RESPECT index; however, they allowed themselves to be outdistanced by the other from the control group. It should be noted that the main reason for the sharp drop in the profitability ratios of the weakest company Zepak in 2014 and 2015 was the high loss resulting from impairment write-offs (without this write-off, the company’s net profit in 2015 would be close to zero) (https://biznesalert.pl/ze-pak-notuje-blisko-2-mld-zl-straty, accessed on 30 April 2021).



On the one hand, the advantage of socially responsible companies over the weakest in the ranking is clearly higher than the loss in relation to the best company in the ranking. On the other hand, first place in the rankings of profitability ratios (and their stability) of the company from the control group took place in the last years of the research period (after 8–10 years of the functioning of the WIG RESPECT index), i.e., at the time when positive effects of CSR activities should appear (socially responsible companies should gain an advantage over other companies).




4.3. Level of Stock Market Quotations


A comparison of the changes in the level of quotations of the companies in question is possible in a slightly shorter period, because one of them only began to be listed on the stock market in 2012. The absolute levels of quotations at the end of the year (closing rate on the last day of the year) are shown in Table 5. The period under consideration was definitely unfavorable for the quotation level of the group of companies in question (over seven years, the best company lost almost half of its value in nominal terms).



In order to obtain comparability of changes in the level of stock market quotations of the analyzed companies, the ratios of changes in their exchange rates were calculated, with the quotations from 2012 adopted as the base (Figure 11).



The performance of the entire sector (WIG Energia) remains in a clear downward trend. The rate of decline of all analyzed companies turned out to be faster than the WIG Energia index. The reason is a slightly better performance of the remaining companies contributing to the sector index, including two companies based abroad (from the Czech Republic and Lithuania) and several smaller companies (including those involved in obtaining solar energy). It should be noted that for the last two years, the quotations of the best company on the list, Enea, have come close to the sector index.



Due to the fact that the list of quotation changes covers a slightly shorter period, Figure 11 cannot be directly related to the charts characterizing changes in profitability ratios. While in the case of profitability statements, socially responsible companies recorded a much smaller distance to the leading company than the advantage in relation to the weakest company, in the case of quotation changes, the distance between subsequent companies is similar. Therefore, the summary shows that social responsibility in the case of Polish companies from the energy sector did not translate into their market valuation in the analyzed period. It should also be noted that in the event of quotation changes, the hierarchy changed, i.e., Tauron was ranked third at the end of the period, recording greater quotation drops than PGE.



Figure 12 shows the clustering of the surveyed companies from the perspective of changes in their stock market valuation.



The companies closest to each other in terms of changes in the level of quotations are Enea and PGE. Tauron’s much lower resemblance to the above results primarily from the relatively highest drop in valuation in the last two years covered by the analysis. The changes in the level of Zepak’s quotations differ most from the rest of the analyzed companies.



Table 6 contains the coefficients of variation and the standard deviation of the quotation level of the analyzed companies. Additionally, the variability is illustrated in Figure 13.



In the case of stock market quotations, the standard deviation and coefficient of variation are closer to each other than in the case of the previously analyzed profitability ratios, which is partly due to the shorter period of the analysis. However, it should be emphasized that the hierarchy from the perspective of stability has remained the same in this case—the most stable are the quotations of Enea, the second most stable company is PGE, and in last place is, once again, Zepak.





5. Discussion


The main conclusion of the article is the lack of a relationship between undertaking CSR activities and profitability, the level of stock market quotations and their stability in the Polish energy sector. The best results (the highest profitability ratios, the lowest level of loss of market value, accompanied by the highest stability of profitability and stock market valuation) were achieved by a company that did not declare social responsibility. It is true that the second of the companies from the control group was at the other extreme, but the fact that two companies in the WIG RESPECT were ranked second and third in all sections indicates that CSR activities do not translate into profitability and stock market valuation of Polish energy companies.



The contribution of the article to existing literature is the repetition of the research on the translation of CSR activities into the performances of enterprises. The presented summaries indicate that CSR activities may have a neutral or insignificant impact on the financial results and stock exchange quotations of companies, which is consistent with the results of some studies [86,87,88], and contradictory with the summaries of meta-analyses. This situation is a result of the specific conditions of the operation of the energy sector in Poland, which influenced the profitability and quotation levels of the analyzed companies to a greater extent than social responsibility. The obtained results support the dependence of the effectiveness of CSR activities on the sector indicated by some authors [41,42].



The fact that the results achieved by the companies cannot be compared without taking into account their sectoral affiliation is indicated by a very large drop in the quotations of energy companies in Poland during the growth of the entire market. The deepening of the decline in the sector’s quotations in the last five years of the analysis was caused by the losses it recorded in 2015, and in subsequent years by a slowdown in changes to the EU climate policy after 2015 [65,104]. A serious threat from the perspective of stock market investors is the expected loss of value of ‘coal’ assets in the sector. An example of shock changes is the loss recorded by Zepak in 2015, resulting from impairment write-offs. As a result of the write-off, its assets decreased by 27.6% and equity by 50.7% each year.



Differences in the valuation of companies within the sector can be related to the level of their profitability. The company with the lowest quotation drop is Enea, which has the highest profitability ratios. Definitely Zepak’s worst quotation, apart from the lowest profitability, was also influenced by the fact that it groups three power plants that generate energy from lignite, and it is not possible to obtain income from distribution (the remaining three analyzed companies are also the main distributors of electricity in Poland).



Moving on to the discussion and determination of further directions of research, one of the explanations for the lack of impact of CSR on the profitability and quotation levels of Polish energy companies may be the scope and direction of the actions taken. Being part of the energy sector, companies not belonging to the WIG RESPECT index were also forced to undertake CSR activities, for example for regulatory reasons (regulations introduced by the state and the European Union). Therefore, it is necessary to verify to what extent individual companies exceed the minimum standards of social responsibility imposed by law. Perhaps in the energy sector, companies declaring corporate social responsibility as part of a business strategy do not differ much in their CSR activities from companies refraining from such declarations. Initiatives undertaken by socially responsible companies may also be focused on activities that translate to a small extent into the possibilities of returning the expenditure incurred on them. From this perspective, the direction of further research is to determine the nature of CSR activities undertaken in the Polish energy sector, to estimate their costs and effects, which could explain the lack of a relationship between corporate social responsibility and financial results of companies. The greenwashing phenomenon may also explain the lack of a relationship between the scale of the declared CSR activities and the results of companies. It is true that research does not indicate the occurrence of this phenomenon in the energy sector [47]; nevertheless, it is worth checking its possible scale in Polish energy companies. Such research requires the preparation of an appropriate research tool and the inclusion of both managers and stakeholders of energy companies.



The article indicates the specificity of the Polish electricity production sector based on coal, which will be abandoned in the Polish energy sector in the perspective of twenty rather than ten years [66]. The specificity resulting from the national context is a limitation for generalizations, therefore it is difficult to suggest that CSR activities will prove to be equally insignificant for the profitability of energy enterprises in other countries. The results of the research may constitute a certain point of reference for energy companies, which, similarly to those analyzed in the article, mainly base the acquisition of electricity on coal combustion. However, it should be emphasized at this point that the analysis only covers four companies producing electricity. As they are suppliers of over 70% of electricity produced, they reflect the situation of the energy sector in Poland well, having a limited value in international comparisons.




6. Conclusions


In the case of the Polish energy sector, the expectations that the declaration of compliance with CSR rules will translate into an improvement in the level and stability of profitability and stock market quotations of companies are not confirmed. In the case of this sector, changes in the strategic conditions of its functioning play a more important role than social responsibility. Regulations introduced at the EU level entail the need to decarbonize the sector, which is a response to the expected permanent loss of competitiveness of the coal-based energy sector. The direct cause of the loss of competitiveness in obtaining energy from non-renewable sources are regulations reducing the limits of ‘free’ CO2 emissions and the mechanism of increasing the prices of emission allowances, exacerbated by the speculative increase in their prices.



The energy sector in Poland, which is the most dependent on coal among EU countries, must focus on successively changing energy sources. On the one hand, this will entail serious investment challenges, and on the other hand, the loss of some of the assets decommissioned. The necessary new investments will entail very high costs, which will be difficult to cover with the funds generated by the companies themselves (taking into account the level of profitability they obtain).



Apart from spreading the transformation process (over decades rather than years), an appropriate adaptation policy is needed, supported by national and European funds. A great opportunity for the analyzed sector will be transfers of EU funds under the Reconstruction Fund created to stimulate the economies of the Member States after the crisis caused by the pandemic, and especially in its part concerning the Just Transition scheme. The transformational effect will depend on the scale of support. Taking into account the condition of the Polish energy sector (dependence on coal, insufficient production from the perspective of the economy’s needs, resulting in an increase in electricity imports), its transformation should be among the priority objectives.



From the perspective of the possibility of accelerating the transformation of the energy sector with the support of EU funds and domestic funds, it is worth emphasizing the change in the narrative of the Polish government, which indicates that it is trying to catch up with the implementation of the EU climate policy.
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Table A1. ROA (%) ratios and the position of companies in the ranking in the years 2009–2019.






Table A1. ROA (%) ratios and the position of companies in the ranking in the years 2009–2019.





	
Company

	
Years




	
2009

	
2010

	
2011

	
2012

	
2013

	
2014

	
2015

	
2016

	
2017

	
2018

	
2019






	
PGE

	
7.97

	
7.05

	
8.46

	
6.43

	
6.48

	
5.52

	
−4.95

	
3.81

	
3.69

	
1.97

	
−5.10




	
Tau

	
4.28

	
4.23

	
4.44

	
4.93

	
4.16

	
3.43

	
−5.63

	
1.11

	
3.86

	
0.56

	
−0.03




	
Enea

	
4.20

	
4.98

	
5.60

	
4.84

	
4.38

	
5.02

	
−1.74

	
3.46

	
4.11

	
2.40

	
1.65




	
Zep

	
13.26

	
6.48

	
5.95

	
5.98

	
3.58

	
1.14

	
−37.79

	
5.21

	
4.12

	
−11.98

	
−14.31




	
Place in the ranking in a given year




	
PGE

	
2

	
1

	
1

	
1

	
1

	
1

	
2

	
2

	
4

	
2

	
3




	
Tau

	
3

	
4

	
4

	
3

	
3

	
3

	
3

	
4

	
3

	
3

	
2




	
Enea

	
4

	
3

	
2

	
4

	
2

	
2

	
1

	
3

	
2

	
1

	
1




	
Zep

	
1

	
2

	
3

	
2

	
4

	
4

	
4

	
1

	
1

	
4

	
4








Source: Own calculations based on: https://www.biznesradar.pl/notowania-historyczne (accessed on 30 April 2021).
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Table A2. ROE (%) ratios and the position of companies in the ranking in the years 2009–2019.






Table A2. ROE (%) ratios and the position of companies in the ranking in the years 2009–2019.





	
Company

	
Years




	
2009

	
2010

	
2011

	
2012

	
2013

	
2014

	
2015

	
2016

	
2017

	
2018

	
2019






	
PGE

	
13.92

	
9.78

	
12.20

	
8.95

	
9.12

	
8.17

	
−7.53

	
6.02

	
5.89

	
3.21

	
−9.37




	
Tau

	
8.00

	
6.74

	
8.11

	
9.49

	
7.77

	
6.60

	
−11.26

	
2.22

	
7.67

	
1.13

	
−0.06




	
Enea

	
5.49

	
6.49

	
7.58

	
6.52

	
6.24

	
7.57

	
−3.52

	
6.97

	
8.91

	
5.10

	
3.74




	
Zep

	
26.56

	
11.42

	
9.81

	
10.61

	
6.12

	
2.05

	
−99.73

	
11.68

	
8.11

	
−27.54

	
−38.00




	
Place in the ranking in a given year




	
PGE

	
2

	
2

	
1

	
3

	
1

	
1

	
2

	
3

	
4

	
2

	
3




	
Tau

	
3

	
3

	
3

	
2

	
2

	
3

	
3

	
4

	
3

	
3

	
2




	
Enea

	
4

	
4

	
4

	
4

	
3

	
2

	
1

	
2

	
1

	
1

	
1




	
Zep

	
1

	
1

	
2

	
1

	
4

	
4

	
4

	
1

	
2

	
4

	
4








Source: Own calculations based on: https://www.biznesradar.pl/notowania-historyczne (accessed on 30 April 2021).
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Table A3. ROS (%) ratios and the position of companies in the ranking in the years 2009–2019.






Table A3. ROS (%) ratios and the position of companies in the ranking in the years 2009–2019.





	
Company

	
Years




	
2009

	
2010

	
2011

	
2012

	
2013

	
2014

	
2015

	
2016

	
2017

	
2018

	
2019






	
PGE

	
20.06

	
17.71

	
17.69

	
11.96

	
13.17

	
13.00

	
−10.64

	
9.14

	
11.52

	
5.77

	
−10.53




	
Tau

	
6.92

	
6.43

	
6.10

	
6.23

	
7.04

	
6.43

	
−9.82

	
2.10

	
7.94

	
1.14

	
−0.06




	
Enea

	
7.18

	
8.16

	
8.16

	
7.05

	
7.82

	
9.22

	
−4.05

	
7.37

	
9.99

	
5.56

	
3.30




	
Zep

	
25.48

	
13.68

	
11.79

	
13.79

	
8.38

	
2.93

	
−63.77

	
9.25

	
7.51

	
−20.12

	
−15.50




	
Place in the ranking in a given year




	
PGE

	
2

	
1

	
1

	
2

	
1

	
1

	
3

	
2

	
1

	
1

	
3




	
Tau

	
4

	
4

	
4

	
4

	
4

	
3

	
2

	
4

	
3

	
3

	
2




	
Enea

	
3

	
3

	
3

	
3

	
3

	
2

	
1

	
3

	
2

	
2

	
1




	
Zep

	
1

	
2

	
2

	
1

	
2

	
4

	
4

	
1

	
4

	
4

	
4








Source: Own calculations based on: https://www.biznesradar.pl/notowania-historyczne (accessed on 30 April 2021).
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Figure 1. Changes in the values of the WIG, WIG 20, WIR RESPECT, and WIG Energia indices in the years 2009–2019 (2009 = 100). Source: Own elaboration. 






Figure 1. Changes in the values of the WIG, WIG 20, WIR RESPECT, and WIG Energia indices in the years 2009–2019 (2009 = 100). Source: Own elaboration.
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Figure 2. ROA ratios for the analyzed companies in 2009–2019 (%). Source: Own elaboration. 
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Figure 3. Dendrogram grouping the surveyed companies in terms of ROA. Source: Own elaboration. 
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Figure 4. Box plot for ROA. Source: Own elaboration. 
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Figure 5. ROE ratios for the analyzed companies in 2009–2019 (%). Source: Own elaboration. 
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Figure 6. Dendrogram grouping the surveyed companies in terms of ROE. Source: Own elaboration. 
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Figure 7. Box plot for ROE Source: Own elaboration. 






Figure 7. Box plot for ROE Source: Own elaboration.



[image: Energies 14 03668 g007]







[image: Energies 14 03668 g008 550] 





Figure 8. ROS ratios for the analyzed companies in 2009–2019 (%). Source: Own elaboration. 
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Figure 9. Dendrogram grouping the surveyed companies in terms of ROS. Source: Own elaboration. 
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Figure 10. Box plot for ROS Source: Own elaboration. 
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Figure 11. Ratios of changes in the level of stock market quotations of the analyzed companies in the period 2012–2019 (2012 = 100) Source: Own elaboration. 
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Figure 12. Dendrogram grouping the surveyed companies in terms of quotation changes. Source: Own elaboration. 
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Figure 13. Box plot for quotation changes. Source: Own elaboration. 
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Table 1. Selected indices of the Warsaw Stock Exchange in the years 2009–2019 rounded to the full point (as at the end of the year).
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Index

	
Years




	
2009

	
2010

	
2011

	
2012

	
2013

	
2014

	
2015

	
2016

	
2017

	
2018

	
2019






	
WIG

	
39,986

	
47,490

	
37,595

	
47,461

	
51,284

	
51,416

	
46,467

	
51,754

	
63,746

	
57,691

	
57,833




	
WIG 20

	
2389

	
2744

	
2144

	
2583

	
2401

	
2316

	
1893

	
1948

	
2461

	
2277

	
2150




	
WIG Energia

	
3999

	
4314

	
3851

	
3748

	
3454

	
4268

	
2928

	
2551

	
2991

	
2411

	
1962




	
WIG RESPECT

	
1719 *

	
2259

	
2005

	
2591

	
2559

	
2674

	
2269

	
2516

	
3078

	
2793

	
2509








* first listing of WIG Energia on 4 January 2010—the reference was the value of companies forming it in the WIG index of 31 December 2009. Source: https://www.biznesradar.pl/notowania-historyczne (accessed on 30 April 2021).
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Table 2. Coefficients of variation and standard deviations for ROA of the surveyed companies.
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	Company
	Standard Deviation
	Coefficient of Variation





	PGE
	4.80%
	127%



	Tauron
	3.10%
	137%



	Enea
	2.10%
	60%



	Zepak
	14.50%
	867%







Source: Own elaboration.
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Table 3. Coefficients of variation and standard deviations for ROE of the surveyed companies.
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	Company
	Standard Deviation
	Coefficient of Variation





	PGE
	7.50%
	137%



	Tauron
	6.00%
	143%



	Enea
	3.30%
	60%



	Zepak
	35.90%
	500%







Source: Own elaboration.













[image: Table] 





Table 4. Coefficients of variation and standard deviations for ROS of the surveyed companies.
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	Company
	Standard Deviation
	Coefficient of Variation





	PGE
	10.50%
	117%



	Tauron
	5.20%
	142%



	Enea
	3.90%
	61%



	Zepak
	24.70%
	4124%







Source: Own elaboration.
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Table 5. Quotation level of companies at the end of the year (in PLN) (as at the end of the year).
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Company

	
Years




	
2012

	
2013

	
2014

	
2015

	
2016

	
2017

	
2018

	
2019






	
PGE

	
18.21

	
16.26

	
18.89

	
12.79

	
10.45

	
12.05

	
10

	
7.96




	
Tau

	
4.72

	
4.37

	
5.05

	
2.88

	
2.85

	
3.05

	
2.19

	
1.64




	
Enea

	
15.73

	
13.6

	
15.2

	
11.3

	
9.6

	
11.5

	
9.9

	
7.915




	
Zep

	
28.45

	
25.05

	
26.3

	
9

	
12.61

	
15.19

	
7.5

	
7.7








Source: Own elaboration.
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Table 6. Coefficients of variation and standard deviations for quotation changes of the surveyed companies.
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	Company
	Standard Deviation
	Coefficient of Variation





	PGE
	17.44%
	19%



	Tauron
	19.91%
	23%



	Enea
	16.00%
	17%



	Zepak
	35.13%
	38%







Source: Own elaboration.
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