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ABSTRACT 

The purpose of the article. Sustainability development issues, particularly Environmental, Social, and 
Governance (ESG) factors, are becoming increasingly relevant in corporate reporting, driven by rising 
environmental awareness and regulatory requirements. The aim of the study is the evaluation of ESG disclosures 
of selected Polish banks. The aim of the paper fills a gap in the Polish academic literature in economics and 
finance by analyzing the volume and size of non-financial ESG disclosures through computer text mining 
techniques. 

Methodology. This study applies text mining techniques to evaluate the ESG volume and size from 107 financial 
reports issued by Polish banks between 2006 and 2023. For this purpose, selected tools for computer-based 
analysis of textual data (text mining) are used. The primary methods include the emotional attitude (sentiment), 
analysis of the number of words regarding ESG, and analysis of the readability of ESG volume and size contained 
in company reports.  

Results of the research. The study reveals that ESG excerpts are more neutral or less optimistic compared to 
integrated reports, which tend to have a more positive tone. Additionally, sustainability disclosures are written 
in a complex language, and the volume of these reports has been increasing over time, likely due to new 
regulations and growing awareness of sustainability issues. The study focuses on Polish banks but suggests 
expanding future research to other sectors. 

Keywords: sustainability reporting, ESG disclosures, text mining, sentiment analysis, readability index, Polish 
banking sector. 
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Sustainable Disclosures of Polish Banks – Text Mining Analysis  

Sustainability development issues have become increasingly important in recent years. This is 

due, among other things, to an increase in the public's environmental awareness in terms of climate 

changes, protection of natural resources or biodiversity degradation. There is also a noticeable increase 

in the public's expectations of environmental actions taken by authorities (both at a local and state level). 

For years, the emergence and increase of possible risks from the above aspects has been signaled, which 

could result in serious consequences on a global scale for the environment and human health (EEA 

Report, 2024; Thuiller et al., 2005; Sheffield & Landrigan, 2010). 

In addition to the human impact on the environment, some attention should be paid to corporate 

behavior, which is also not without impact on the ecosystem, community and corporate governance. In 

the 1960s, the Club of Rome reports were published, which were the first major work to draw attention 

to the link between economic development and the state of the natural environment. A large part of the 

reports focused on aspects of the deteriorating state of ecosystems and emphasized the importance of 

the finiteness of natural resources, which, if continued to be exploited at similar levels, would be quickly 

exhausted. In spite of the fact that the reports initially criticized the issue, they stimulated to further 

studies and helped to raise awareness of the impact on the environment. Other important reports and 

studies appeared in the following years and included the most significant works and resolutions – the 

World Conservation Strategy (IUCN, 1980), Agenda 21 (Final Documents of the United Nations 

Conference on Environment and Development, 1992), the United Nations Framework Convention on 

Climate Change, with its Kyoto Protocol (1992). 

The obligation to disclose non-financial information in company reports, was introduced by 

European Union Directive 2014/95/EU (NFRD – Non-Financial Reporting Directive). This Directive 

regards so-called public-interest entities and obliges them to report on the activities that companies 

undertake within the framework of environmental, social and business ethics activities (ESG). In 

contrast, 2024 is the first year in which the CSRD (Corporate Sustainability Reporting Directive), one 

of the elements of the European Green Deal, takes effects. The CSRD Directive, compared to NFRD 

Directive, expands both the scope of obliged entities and the detail of reported information. The premise 

of the regulation introduced is to identify risks arising from the above issues in order to prevent them 

and limit adverse effects in the future (Hristov & Searcy, 2024; Primec & Belak, 2022). Furthermore, 

with the increasing importance of ESG aspects in the general awareness, reporting of this type of 

information by companies is increasingly required by stakeholders (e.g., customers, shareholders, 

employees). 

The Sustainable Reports are characterized by their large volume due to the multitude of topics 

they contain. However, they include mainly text, and possible data numbers only supplementing the 

textual content, so it can cause difficulties when trying to analyze multiple documents of this type. An 

important trend, the growing importance of which should not be overlooked, is the use of IT solutions 
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to process text data, which also consists of complex and extensive company reports containing 

disclosures relating to sustainability issues. Text mining techniques apply modern computational 

methods to extract valuable information from textual data and detect patterns in the reports’ content. 

The main objective of the study is to evaluate financial institutions' reports in terms of ESG 

content. Specifically, there were 107 reports from Polish banks from the years 2006–2023. The 

following text mining techniques have been applied: the emotional attitude (sentiment) of ESG content 

(1), volume and size analysis of sustainable reports (2), and analysis of the readability of ESG content 

contained in company reports (3). This paper fills a gap in the Polish academic literature in the field of 

economics and finance, by analyzing the content of non-financial information on ESG reported by the 

banks using computer text mining techniques. 

Literature Review 

ESG, CSR and Sustainability Development 

The sustainable development term was first used in 1987 in the report of the World Commission 

on Environment and Development and defined as the development that meets the needs of the present 

without compromising the ability of future generations to meet their own needs. Notably, the existing 

definitions in the literature from economics and finance focus on corporate profit maximization but also 

respect environmental and social resources and business ethics in the perspective of both present and 

future generations (Baborska, 1999; Wilkinson et al., 2001; Dyllick & Hockerts, 2002; Ruggerio, 2021).  

From an economic perspective, sustainability is reflected in two concepts – ESG and CSR 

(Gillan et al., 2021). The ESG acronym was first used in 2004 in the report ‘Who Cares Wins’ and refers 

to the areas to which the concept applies (E – environmental, S – social, G – governance). CSR 

(Corporate Social Responsibility), on the other hand, is most often defined as the concept of managing 

environmental and social issues in business operations and stakeholder relations (Gray et al., 1987; 

Hackstone and Milne, 1996; Kiliç et al., 2015; UNIDO, n.d.; for corporate social responsibility standards 

and norms see Social Accountability International, 2024; AA1000, n.d.; ISO, 2024). The main difference 

between these two concepts is that ESG refers to the overall management and operation of an entity in 

terms of environmental, social and business ethics, whereas CSR applies to the same processes but only 

to environmental and community issues (Gillan et al., 2021; Kaźmierczak, 2022).  

The reporting of ESG issues may translate into increased reputation among stakeholders (e.g., 

customers or investors) and consequently improve the companies’ value and performance (the impact 

of ESG disclosures on stakeholder value was studied by Delevingne et al., 2020; Zumente & Bistrova, 

2021; in banking, Miralles-Quirós et al., 2019; the value of ESG disclosures on consumer behavior and 

decisions, Zou et al., 2024; Nugroho et al., 2024). Importantly, these reports mainly consist of textual 

information and qualitative data while numerical data is significantly smaller. In addition, the lack of 
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standardization of the data makes it difficult to compare between ESG engagement of companies 

(Kotsantonis and Serafeim, 2019). 

An attempt to address these concerns are ESG ratings – assessing a given company's ESG 

performance expressed numerically or using a scale (Janicka & Miziołek, 2023). ESG ratings are chosen 

by investors as an aggregated, quickly and available source of data about an entity when making 

investment decisions (Berg et al., 2022). ESG ratings are used in empirical research as well 

(Albuquerque et al., 2019; Abate et al., 2021; Landi and Sciarelli, 2019). Moreover, ESG ratings are 

developed by independent organizations (the most relevant ESG rating providers – Sustainalytics, KLD, 

Moody's ESG, Refinitiv, MSCI, S&P Global). However, in practice, again as a result of the lack of 

standardization, agencies create their own methods and scoring, which still makes it impossible to 

compare the same companies for different ESG ratings (Billio et al., 2021; Escrig-Olmedo et al., 2019; 

Charlin et al., 2022; Berg et al., 2022; Funk et al., 2024).  

The studies on ESG among Polish entities, focus on assessing the level of sustainability data 

reporting by companies (Balicka, 2014; Kryk, 2017; Majchrzak and Nadolna, 2020) and financial 

institutions (banks – Wójcik-Jurkiewicz, 2020; Trocka, 2023; insurance companies – Lament, 2017). 

Less attention is paid on the impact of ESG information on corporate financial performance. It is 

analyzed based on various aspects of a company's performance, e.g., impact of ESG disclosures on the 

volatility of a company's share price (Jędrzejka, 2014), analysis of an investment portfolio consisting of 

socially responsible companies (Wypych, 2018), impact of ESG risks on a discount rate and cash flow 

value (KPMG, 2022). In the report ESG in the banking sector (Gajdka et al., 2024), the authors 

investigated coefficients whether banks' participation in the RESPECT index on the WSE influences 

their better stock market performance. A change in corporate lending has been noticeable for some time 

now, with a tendency among banks to finance companies in industries that are not considered risky. 

Kosztowniak (2024) presented that commercial banks are more disposed to financing companies which 

report ESG and belong to ,,green” industries. 

Text Mining, Sentiment Analysis and Readability Analysis  

The dynamic development of information technology, the Internet and the changing image of 

society have ushered in the digital age. The huge expansion of information, the volume of which has 

exceeded human analytical and cognitive capacities, is considered to be the main reason for its 

emergence of data science field (the term describing techniques from intersection of IT and statistics, 

such as machine learning, text mining, signal processing, computer vision and knowledge discovery). 

The ubiquitous access to the Internet, the growing popularity of social networks and the ease of sending 

and receiving data have resulted in the generation (and continuous growth) of an enormous amount of 

predominantly textual information (in the form of newspapers, e-mails, books, reports, social media, 

transcripts of speeches or meeting minutes). Over time, the importance of textual data, which are easily 
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accessible and relatively inexpensive to obtain, have increased considerably and have been employed in 

sociology, marketing, finance and economics.  

Text mining techniques are used to quickly process and analyze vast amounts of textual data. 

Text mining, also called computational linguistics or natural language processing, is defined as a process 

that uses algorithms and methods from the fields of statistics and machine learning to find meaningful 

patterns in text data (Hotho et al., 2005). Specifically, text mining enables to extract valuable 

information, look for the relationships and detect patterns using computer techniques (Feldman and 

Sanger, 2007; Gentzkow et al., 2019; Senave et al., 2023). Gentzkow et al., (2019) draws attention to 

the relevance of textual data (also in economics) and notes that the popularity of computational 

linguistics in this field will become increasingly important.  

A notable application in finance includes, among others, central bank communication 

(Rybiński, 2020; Baranowski et al., 2021a; Baranowski et al., 2021b), financial forecasting (Cao and 

Tay, 2001; Samonas, 2015; Xing et al., 2017), financial risk detection (Peng et al., 2011; Koyuncugil 

and Ozgulbas, 2012; Bhatore et al., 2020) and fraud detection (Dornadula and Geetha, 2019). There is 

also growing literature on the influence of social media content on the performance of companies 

(impact of information from online forums on stock returns – Antweiler and Frank, 2004; Tetlock, 2007; 

impact of Twitter sentiment on Dow Jones company value – Bollen et al., 2011). 

This paper relies on the content generated and shared by companies, namely companies reports. 

Reports on non-financial information are a form of communication with stakeholders. It can be 

presented in various forms. An important element of the financial statements is the Directors' Report. In 

this report, the company presents, among others, milestones that have affected the company, the 

company's future, the HR situation. The disclosure of this information is mandatory according to the 

Accounting Act. With the beginning of the disclosure of ESG data by companies, a new form of 

reporting of this information has appeared. The integrated report presents both financial and non-

financial data in particular on sustainability and the impact of non-financial factors on the organization. 

The integrated report can vary depending on the information presented (e.g., CSR, Sustainable 

Development, ESG) (Krzysztofek, 2016). 

Klimczak et al. (2023) examine the level of disclosure in sustainability reports. It was found 

that the level of disclosure, although high, does not focus behind actions taken and completed only 

mostly speaks about the future and plans in this context. These activities are primarily aimed at satisfying 

stakeholders. Yoon et al. (2023), used text mining tools to examine sustainability attitudes and trends 

among the Korean companies. 

The growth of the Internet, which allows people to share their opinions quickly, was recognized 

by corporate executives, who were able to easily verify this information for marketing purposes. 

However, the plethora of this information challenged human capabilities, resulting in the need for 
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estimating an emotional tone contained within a text. To perform this task, a sentiment analysis, which 

is one branch of text mining, is used. This technique allows to classify a text document as positive, 

neutral or negative in terms of emotional tone (Liu, 2010) or to express this tone on a continuous 

numerical scale (e.g., from –1 do 1). Here, it is worth noting an important study of EUROSTOXX index 

companies (Funk et. al. 2024), where the tone expressed in companies' reports was compared with their 

ESG ratings. The study did not confirm a significant relationship between the two variables, which 

seems to confirm the criticism of ESG ratings.  

In the Polish literature, especially in the field of economics, one does not find many studies 

conducted using sentiment analysis. The most common issues studied using sentiment concern 

consumer behavior (Kocoń et al., 2019), issues in sociology (Meler, 2023) or marketing and branding 

in the minds of consumers (Iwińska-Knop & Krystyańczuk, 2016). However, it is worth paying 

particular attention to the study by Rostek and Młodzianowski (2017) where the impact of information 

from the Internet on changes in the value of WSE stock market indices was investigated and a correlation 

was found between data from websites focusing on finance and changes in quotations. Furthermore, 

Baj-Rogowska's (2019) study found that there is a positive and statistically significant correlation 

between positive opinions and gross profit and a negative correlation between negative opinions and 

gross profit. All in all, this suggests that text mining techniques may provide a state-of-the-art solution 

for controlling changes in consumer sentiment and for responding quickly. 

Readability analysis is yet another important research tool used to describe a text on a numerical 

scale. Over the years, a number of methods have been developed to calculate the readability of a text 

(among the most popular are the Gunning Fog Index, the Flesch Reading Ease, the Coleman Liau Index, 

the SMOG index (Łopacińska & Wnuk, 2014)), whose value is most often expressed on a scale of a few 

or a dozen points, which represents the reader's level of education (DuBay, 2004). Among other things, 

this method is used to detect fraud in financial statements. Management obfuscation theory assumes that 

managers of poorly performing companies deliberately use complex vocabulary in reports to camouflage 

unfavorable information for the company. The technique is also particularly applicable in the audit process, 

making it easier for auditors to catch deviations and fraudulent practices used in the financial statement 

production process by management (Othman et al., 2012). A study using readability analysis in the context 

of sustainability reports of companies from the United States, Europe, Australia and India for a variety of 

industries, found that sustainability reports were characterized by a difficult language, well beyond the 

knowledge level of a reader with a secondary education (Smeuninx et al., 2016). In the national body of 

research, this technique has been used mainly in linguistics and computer science research – far less 

frequently in economics (study of the readability of advertising messages – Korniichuk and Siminski, 

2017; analysis of the readability of evaluation reports of research programs – Łopacińska and Wnuk, 2014; 

study of financial market analysts' communication with investors – Klimczak and Dynel, 2016). 
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Data and Method 

Dataset 

For the purpose of the study, reports from Polish banks containing ESG disclosures were 

downloaded. Initially, there were 114 reports; however, seven of these were presented in the form of 

a dynamic website page from which the data downloaded was not very clear and difficult to standardize 

correctly, so it was excluded. Finally, 107 reports were used. All were in Polish and covered the period 

from 2006 to 2023 (however, for most of the companies, the reports were available for a shorter period 

– see Table 1).  

As can be seen in the table below, these reports appear in different forms – depending on the 

information they contain. 

Table 1 

The structure of the reports by the quantity and the period they represent  

Bank Type of report 
Number 

of reports 
Period 

Alior Bank S.A. Non-financial information  3 2021–2023 

Bank Millennium S.A. CSR  11 2006–2016 

Non-financial information  4 2017–2020 

ESG 3 2021–2023 

Bank Ochrony Środowiska S.A. ESG 3 2020–2022 

Management Board’s on the Company’s 

activities 

1 2023 

Bank Pocztowy S.A. Management Board’s on the Company’s 

activities 

4 2019–2022 

Bank Gospodarstwa Krajowego  Management Board’s on the Company’s 

activities 

5 2017–2021 

Integrated 2 2022–2023 

BNP Paribas Bank Polska S.A. CSR  4 2011–2013, 2018 

CSR and ESG  2 2019–2020 

ESG  1 2021 

Integrated  2 2022–2023 

Bank Handlowy w Warszawie 

S.A. 

Non-financial information 6 2017–2022 

Credit Agricole Bank Polska 

S.A. 

CSR 7 2017–2023 

ING Bank Ślaski S.A. Management Board’s on the Company’s 

activities 

6 2011–2016 

Integrated  7 2017–2023 

mBank S.A. Management Board’s on the Company’s 

activities 

4 2015–2018 
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Integrated  3 2019–2021 

ESG  2 2022–2023 

Powszechna Kasa 

Oszczędności Bank Polski S.A. 

Application of corporate governance 

principles 

1 2007 

Management Board’s on the Company’s 

activities 

16 2008–2023 

Santander Bank Polska S.A. CSR  5 2013–2014, 2019 

Management Board’s on the Company’s 

activities 

1 2018 

ESG 4 2020–2023 

 Summary 107  

Source: own study based on data collection from the companies’ websites. 

The companies' reports from their websites were used in PDF form. These were then generated 

in a text form, cleaned of characters that cause machine-reading errors. The integrated reports were also 

cleaned of strictly financial information (mostly figures). In additional, in order to analyze sentiment, 

the data was categorized into two groups: 

1. ESG excerpt which were extracted from the companies' general reports on non-financial 

information, mostly from Management Board's report on the Company's activities). 

2. Integrated reports which are a combination of financial report and sustainable data. They 

differ from the standard Management Board's report in the way that the two types of 

information are integrated with each other, the overall tone of the report focusing on ESG 

issues rather than business issues. 

Method 

For each text the authors calculated text sentiment and readability index. The study used a ready-

made sentiment model that had been pre-tested on a corpus of several thousand Polish texts. The 

sentiment of these texts had been evaluated by experts (Kocoń et al., 2019). This tool uses a neural 

network, the main element of which is the so-called large language model of the BERT class 

(Bidirectional Encoder Representations from Transformers). Such models process the text as a whole, 

considering grammar and context. Although this model shows a high accuracy in sentiment prediction, 

its complex architecture (more than a dozen layers, non-linear activation functions, more than 

100 million parameters; see Mroczkowski et al., 2021) does not allow for a written sentiment formula. 

The resulting sentiment indicator is normalized from –1 to 1. 

As for readability, the authors used Polish texts’ readability index inspired by FOG-index 

(Broda et al., 2014). More specifically, they used an extended formula that takes into account, e.g., 

average sentence or word length, the ratios between different parts of speech or their share in the text, 

the proportions of predefined complex words from Imiołczyk’s list. The resulting readability score 

ranges between 1 (classes 1–3 from elementary school) to 7 (postgraduate studies or expert in the field).  
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Additionally, to illustrate the trend in ESG reporting the volume and size analysis all of all 

obtained reports is presented.  

Results 

Sentiment analysis for sustainable disclosures 

As it was mentioned above, there were not enough studies in literature using a sentiment analysis 

combined with sustainable disclosures. However, a sentiment analysis was previously used as a tool to 

test whether the tone of qualitative information in reports corresponds to the sentiment of qualitative 

information (Huang et al., 2014). Due to the subjectivity of sustainability reports, it is difficult to assess 

whether the information presented in them matches reality. For this reason, a sentiment analysis is 

considered to be a tool to help assess the reliability of reports. There are cases where managers have 

manipulated readers through an appropriate tone and selection of words – the disproportionate tone of 

qualitative disclosures in relation to quantitative disclosures may indicate attempts to manipulate the 

reader (Huang et al., 2014).  

Figure 1 

Results for sustainable disclosures sentiment analysis in Polish banks 

 

Note: INTGR = mean sentiment index from integrated reports, ESG = mean sentiment index in each 

year for ESG excerpts from non-financial reports. 

Source: own study based on data collection from the companies’ websites. 

Figure 1 shows the evolution of sentiment for sustainable disclosure of Polish banks from 2006 

to 2023. The INTGR and ESG represents integrated reports and the ESG excerpts, respectively. 

Importantly it is found that the sentiment indicator for the integrated reports is higher and much more 

optimistic than for the ESG excerpts. INTGR sentiment is mostly above 0 (the only drop below 0 in 

2009) and ESG sentiment takes values below 0 or close to 0 in studied period. This indicates that the 
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extracts taken from the general reports are more factual, and probably the intention to demonstrate the 

company's successes is expressed through quantitative information and financial results rather than 

sustainability issues. More specifically, average sentiment score of integrated report and ESG excerpts 

is: 0,00578 and 0,00069, respectively. We used two-sided t test for the difference between the sentiment 

and ESG excerpts. The t-statistics was 3.77 (p = 0.0002), which shows that the difference is significant, 

even though it is small in magnitude. Consequently, it has been observed that integrated reports are more 

optimistic than ESG excerpts.  

Readability analysis for sustainable disclosures 

Sustainable disclosures are, by definition, aimed at external users. They are a source of 

knowledge for them e.g., when making investment decisions (Berg et al., 2022). It is important that their 

readability is accessible to the regular reader. The previous studies conclude that entity reports, 

especially those containing sustainable disclosures, are rated as difficult – more difficult than standard 

financial statements (Smeuninx et al., 2016). Similar results were obtained in the presented study (see 

Figure 2). 

Figure 2 

Readability of sustainable reports 

 

Source: own study based on data collection from the companies’ websites. 

As can be seen from the graph, reports containing sustainable disclosure have a high level of 

readability. The average value for the period under study is around the maximum value of the indicator 

(which may be due to prediction failure). This means that the text consists of information at the expert 

level. This may be due to several reasons. Firstly, the complexity of the report – it is a combination of 

financial and non-financial information, contains a lot of information from a variety of areas and often 

uses advanced vocabulary (e.g., in the context of carbon emissions or shareholder structure information, 

it requires more advanced knowledge to be interpreted correctly). Furthermore, as can be seen from the 
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graph, there is no significant improvement over the studied period. Reports characterized by a difficult 

language can negatively influence investment decisions and reduce the usefulness of the reports, which 

is contrary to its communication purpose (Adhariani and du Tiot, 2020). 

Volume and size analysis for sustainable disclosures 

The organizational legitimacy concept assumes that the company uses its own sources of 

communication (e.g., various reports or press releases) to communicate about activities which are decent 

and expected by its environment. It also allows to respond to pressure by adjusting the volume or tone 

of disclosures. This approach is particularly relevant for environmental, community and governance 

matters (Aerts and Cormier, 2008). Communication strategies are also used by managers when faced 

with the need to gain, rebuild or strengthen the company's legitimacy in society in the mentioned areas 

(Suchman, 1995; Cho and Patten, 2006).Text mining is used in content analysis in relation to sustainable 

disclosures (Aureli et al., 2016; Yoon et al., 2023). This technique allows the extraction of relevant 

information from the text, e.g., the number of words in the reports allowing for the evaluation of its 

volume and quality.  

Selected text mining tools were used in this study. The authors extracted the number of words 

for each sustainable report in a particular year (based on 107 reports on integrated, sustainable 

disclosures and ESG excerpts from annual reports). The numbers of words and reports in each year was 

then summarized. The resulting data is presented in Figure 3. 

Figure 3 

(W) Number of words in sustainable reports and (M) mean number of words per 1 sustainable report 

 

Source: own study based on data collection from the companies’ websites. 

Figure 3 presents a significant increase in the number of reports and the number of words in 

each year. From 2006, the low number of strict ESG reports may have been caused by a lack of 

awareness and low popularity of sustainability aspects among the Polish banks. Over the years, there 
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has been an increase in disclosures by banks, which may have been due to peer pressure and a desire to 

build a positive brand image. The rise was also influenced by the obligations to present these disclosures 

(2017 was the first year when non-financial data was obliged to disclosure and a significant increase 

compared to the previous year can be seen then). As mentioned earlier, from 2024 the CSRD Directive 

covering more companies than the NFRD Directive, which will probably result in an increase in the 

indicators studied in the following years. However, there is a noticeable increase in the number of words 

per report. The process of increasing volume is due to several issues - the implementation of new 

regulations, and the detailing of existing ones (CSRD and NFRD Directives), investors‘ pressure 

(Delevingne et al., 2020), consumers’ expectations (Zou et al., 2024; Nugroho et al., 2024) or risk 

management (Landi et al., 2022). 

Conclusion 

Reporting on ESG issues is important because it helps companies demonstrate their 

commitment to sustainability, risk management and transparency, which increases investor and 

stakeholder trust. As the reported non-financial information is mainly textual data, the use of text 

mining for its analysis seems entirely justified. The study aimed to investigate the sentiment, readability, 

volume and size of sustainability disclosures using text mining techniques. 

The study shows that the difference between the sentiment of the two types of texts studied – 

(1) ESG excerpts from annual company reports, and (2) annual company reports where financial and 

non-financial information is integrated – is strong and statistically significant. Sentiment for ESG 

excerpts is more neutral or less optimistic than sentiment for annual company reports. This may be due 

to a tendency to present strict ESG information in a less optimistic or more neutral way (as a result of 

more information about possible risks, climate disasters or corruption) than annual company reports, for 

which the tone of the narrative tends to be more optimistic (which may be due to a willingness to improve 

the company's image) also It was also found that integrated reports are more optimistic than ESG 

excerpts and the difference is statistically significant. Sentiment analysis of sustainability disclosures 

has rarely been studied which makes this study one of the first in this field (especially in the Polish 

literature). As mentioned above, a sentiment analysis could also be a tool for management and other 

stakeholders to assess a company's commitment to sustainability and overall performance. However, it 

should be noted that an overly optimistic tone may indicate attempts to manipulate reported data, 

especially in the case of corporate reports. On the other hand, an overly negative tone may be perceived 

as poor company performance. It is therefore important to balance a sentiment appropriately to reflect 

the actual performance and condition of banks. This is undoubtedly a tool that deserves further study, 

as it provides the public with a lot of relevant information in an aggregated form. 

In case of readability, it was found that sustainable disclosures are characterized by a difficult 

language (rated as a college level). Furthermore, there is no clear improvement in the simplicity of the 
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language over the period studied. As mentioned, this may be due to the need to hide unfavorable 

circumstances for the company. In addition, difficult company disclosures, which are by definition 

addressed to the stakeholders, can be misleading. Similarly to sentiment analysis, there is a lack of 

studies in the Polish literature evaluating the readability of sustainable reports. The results may provide 

guidance for managers when creating such reports in the future. 

The volume and size analysis showed that not only the words of the sustainability reports are 

increasing year on year, but also the average volume per report. This is due to new regulations, increased 

awareness of sustainability, shareholder pressure or legitimacy.  

The present study focused only on the Polish banks and their sustainable disclosures between 

2006 and 2023. Future studies should also focus on companies from other sectors to be able to fully 

present the state and structure of sustainable disclosures in Poland. 
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