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Abstract: This paper aims to research the topics related to risk included in non-financial disclosure
(NFD) of companies listed on the Warsaw Stock Exchange (WSE) and explore factors that influence
the risk topics ratio in NFD. We applied a content analysis using topic modeling to discover latent
risk topics in NFD. Next, with Ward’s clustering, we identified four groups of companies with
a homogenous risk topic mixture. For causal analysis, to explain the differences in risk topics
ratio, we used qualitative comparative analysis (QCA), which allowed us to obtain three paths
(variable configurations) leading to the high ratio of risk topics in NFD. Our results suggest that
companies disclosing risk information extensively in their NFDs concentrate almost solely on social
risk matters. In contrast, companies talking briefly about environmental and social (E&S) risk prepare
their NFDs with a more balanced distribution of E&S topics and their financial implication. In
general, the companies’ exposure to E&S risk and the use of NFD standards and guidelines as
well as the type of NFD impact the space dedicated to risk information. This paper contributes to
academics and regulators, filling the gap about risk disclosure in the NFD, identifying the nature
of corporate risk disclosures, and upgrading research about determinants of risk information in
non-financial disclosure.
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1. Introduction

The fast-changing environments, globalization, and the improvement of information
technologies made corporate risk a highly relevant issue in management and accounting
(Serrasqueiro and Mineiro 2018). Moreover, several accounting scandals and the latest fi-
nancial crisis have emphasized the prominence of the risk disclosure topic (e.g., Elshandidy
et al. 2018b; Singleton-Green 2012; Pérignon and Smith 2010). The aftermath analysis of
financial crises indicates their association with insufficient information on risk and uncer-
tainties (Barth and Landsman 2010). Since then, as a response to pressure from regulators
(Leopizzi et al. 2020; Bravo 2017) and also to meet other stakeholders’ information needs,
companies augmented their risk reporting or risk disclosure (Jorgensen and Kirschenheiter
2003). Accurate identification of the nature and scope of the possible risk allows taking
appropriate measures to reduce it at the right time (Szczepankiewicz 2011). Usually, all
kinds of stakeholders expect disclosure transparency and accountability of their compa-
nies (Fijałkowska and Zyznarska-Dworczak 2018). Capital markets are more and more
demanding in relation to information quantity, but especially to its quality. Providing
truthful, material, and relevant information becomes critical for markets’ proper func-
tioning, e.g., for an appropriate evaluation of investments based on apposite information
concerning companies’ risk profiles (Linsley and Shrives 2006). Risk disclosure is consid-
ered increasingly significant to improve transparency and reinforce the market discipline
(Abraham and Shrives 2014; Ahmed et al. 2004; Beretta and Bozzolan 2004; Cabedo and
Tirado 2004; Linsley and Lawrence 2007; Linsley and Shrives 2006; Linsley et al. 2008;
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Schrand and Elliott 1998). Additionally, as is underlined by Bartoszewicz and Rutkowska-
Ziarko (2021), “the concept of sustainable development, which has become widespread in
the past years, as well as the changing environment and business model, have popularised
the trend among socially responsible companies to disclose non-financial information”. As
a consequence, non-financial disclosure should also refer to risk concerning the social and
environmental engagement of companies.

Accounting and finance academics have recognized a gap between actual and required
information caused by the accounting frameworks and their mismatch to properly capture,
measure, and report the uncertainties and risks businesses face. That gap meaningfully
impedes stakeholders to make the right decisions (Magnan and Markarian 2011). Even
though in recent decades there was an upsurge of research about corporate risk disclosure, it
referred mainly to financial reporting (Abraham and Cox 2007; Allini et al. 2016; Linsley and
Shrives 2006; Elzahar and Hussainey 2012; Bao and Datta 2014; Campbell et al. 2014; Hope
et al. 2016). Although annual reports are understood as the primary source of information
for decision making (Solomon et al. 2000), and therefore they are also intended to play a
significant role in the disclosure of the risk information faced by companies, most research
highlights their insufficiency. In general, communication about risk relates to two broad
categories of risks for firms: (i) business risk (financial risk) that concerns the shareholders
and their firm and (ii) social and environmental risks (non-financial risk) that concern the
business stakeholders of the firm. Risk information, as presented in financial disclosure,
concerning business risk, has its relevant limitation (Kravet and Muslu 2013). It is claimed
to generate doubts about its completeness and, in consequence, about the quality and
usefulness of disclosed risk information (Abraham and Shrives 2014). Risk disclosure in
annual reports tends to be mainly qualitative, retrospective, and often presents boilerplate
risk information (Lajili and Zéghal 2005; Linsley and Shrives 2006; Linsley and Lawrence
2007; Oliveira et al. 2011; Abraham and Shrives 2014). Therefore, risk reporting in annual
reports is inadequate as the level of disclosure is consistently low (Tirado-Beltrán et al.
2020), specifically for non-financial risks. The companies and regulators disclosing risk
information are inclined towards paying more consideration to financial risk disclosure,
which has been subject to numerous regulations. Their complexity, however, further
contributes to the unsatisfactory level of risk disclosure in annual reports (Elshandidy
et al. 2018a). The adequacy of such risk disclosure in meeting users’ information needs is
questionable (Linsley and Shrives 2006; Steyn 2014; Moolman et al. 2016). An additional
issue is that while concentrating merely on financial business risk, traditional financial
reports ignore other types of risk that are a threat to organizational sustainability and
society more broadly (Guthrie et al. 2020). In particular, it relates to the second category of
risk that is non-financial and refers to a social and environmental one. As non-financial
risk management is useful to achieve corporate responsibility and social responsibility
goals (Wong 2013), this type of risk should be disclosed, whereas it is the financial risk
information that is usually the most frequently published (Beretta and Bozzolan 2004; Lajili
and Zéghal 2005; Linsley and Shrives 2005). Consequently, more studies concerning other
types of risks and risk disclosure other than in financial reports are needed.

Hence, in this study, we focus on the risk information in non-financial disclosure.
Already in 1987, the Report of the Task Force on Risk and Uncertainties (AICPA 1987),
followed by the Jenkins Report (AICPA 1994), pioneered the demand for qualitative and
prospective information that would comprise the foremost risks and uncertainties faced
by businesses. Todays’ initiatives of the Global Reporting Initiative (GRI), International
Integrated Reporting Framework (IIRF) Board, and European Union issuing a new Directive
(2014/95/EU) (the Directive) also validate and reinforce the relevance of the need to
broaden the scope of non-financial disclosures in terms of risk reporting. Following the
initiatives of these bodies, with the introduction of the Directive and the spread of the
reporting on social and governance themes (Steurer 2010, 2015), non-financial reporting
became potentially an important source of information, also supplementing traditional
annual statements in the context of risk disclosure, especially in terms of non-financial risk.
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Non-financial reporting is defined as a type of disclosure not based on typical financial
data. Nevertheless, it provides stakeholders with an understanding of significant areas of
value creation within a company that goes far beyond financial statements (Hirschi 2021). It
also has an important role in an organization to mitigate threats and reduce the legitimacy
gap (Chen et al. 2008; Deegan et al. 2002; Deegan 2002). According to legitimacy theory, an
organization’s top management is held responsible for identifying the legitimacy gap and
applying the necessary social practices and then disclosing its activities to stakeholders, to
safeguard accountability (Venturelli et al. 2019). While analyzing non-financial disclosure,
stakeholders expect to find out how a company is exposed to and manages risks and
opportunities linked to climate, natural resource scarcity, pollution, waste, and other
environmental factors and the impact that a company has on the environment and climate
(Deloitte 2021). Non-financial disclosure should provide investors and other stakeholders
with adequate transparency about risk exposure and an approach to managing risks and
opportunities. Investors pursue useful and trustworthy risk information to determine all
risks faced by companies in their decision-making process (Miihkinen 2013; Cole and Jones
2004; Linsmeier et al. 2002; Rajgopal 1999; Venkatachalam 1996) Incoherent risk disclosures
can affect investment decision making and result in a loss burden for investors (Tan et al.
2017; Abdullah et al. 2015; Lajili and Zéghal 2005).

The existing studies in the area focus mainly on the quantity of the information
disclosed (Shivaani et al. 2019; Jia et al. 2016) rather than on the determinants of this
disclosure. Moreover, while the mainstream literature on risk disclosure continues to focus
on traditional annual reports, to date there is a lack of research on risk in non-financial
disclosure. (Guthrie et al. 2020). The disclosure of non-financial risks has been scarcely
investigated (Elshandidy et al. 2018b). In this paper, we try to contribute to this still lacking
field of research. We also answer the call of Beretta and Bozzolan (2004) stating that not
only the amount of information disclosed but also the issues relating to “what information
is disclosed” should be analyzed in future research.

The aim of our study is two-fold. We research what are the topics related to risk
included in non-financial disclosure (NFD) of companies listed on the Warsaw Stock Ex-
change. The second aim is to understand what are the determinants of this disclosure,
checking the set of factors that influenced the risk topics ratio in NFD of analyzed compa-
nies.

In this study, we apply a content analysis using topic modeling, a machine learning
technique to discover latent risk topics in NFD available in 2018—one year after imple-
menting the Directive 2014/95/UE. Next, with Ward’s clustering, we identify four groups
of companies with a homogenous risk topic mixture. For causal analysis, to explain the
differences in risk topics ratio among WSE companies, we use qualitative comparative
analysis (QCA), which allows us to obtain three paths (variable configurations) leading to
the high ratio of risk topics in NFD. The results of our research indicate that companies
disclosing risk information extensively in their NFDs concentrate almost solely on social
risk matters. In contrast, companies talking briefly about ESG risk prepare their NFDs
with a more balanced distribution of environmental and social topics together with their
financial implication. In general, the companies’ exposure to E&S risk, the use of NFD
standards, and the type of NFD impact the space dedicated to risk information.

We believe that our research on risk disclosure practices in non-financial reporting
gives a more complete picture of the state of the art of voluntary engagement of companies
in this field and, at the same time, it benefits standard setters and regulators in the further
development of guidelines and standards. We contribute to the existing research on risk
disclosure by offering new evidence on the extent to which, and how, merging the account-
ing numbers examined extensively in earlier studies with non-accounting information
(i.e., non-financial risk information) is instrumental in reflecting a more holistic picture
of corporate risk. Our paper also advances prior research on the determinants of risk
disclosure. By doing so, we respond Lyle et al.’s (2013) call for empirical research to study
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the importance of non-financial disclosure, also in the field of risk disclosure expressed by
Beretta and Bozzolan (2004).

Our paper is structured as follows. Section 2 discusses relevant literature review
underpinnings and develops research questions. Section 3 provides the research methods.
Empirical results and further analyses are discussed in Section 4. Section 5 concludes,
provides implications, and suggests avenues for future research.

2. Literature Review
2.1. Risk Disclosure—Motives, Usefulness, and Determinants

Since risk is part of the decision-making process, it requires explicit recognition,
identification, monitoring, and management (Frączkiewicz-Wronka et al. 2021). This all
should be crowned by adequate disclosure of risk information. In the last decade, many
shortcomings have been highlighted in systemic risk monitoring, due to the global financial
crisis, followed by the European debt crisis, the subsequent economic stagnation, and the
current pandemic, (Dziwok and Karaś 2021), and its disclosure. Risk disclosure has been
defined by prior literature as information about any opportunity, prospect, hazard, danger,
harm, threat, or exposure that has or could affect the company in the future (Linsley and
Shrives 2006).

Risk requires continual communication (e.g., Jackson 2021). The complexity and con-
troversial nature of the regulation of risk reporting practices, as well as the regulations
themselves, have played a central role in the emergence of an extensive and growing
literature on risk reporting (Elshandidy et al. 2018b). Prior risk disclosure literature largely
focuses on three aspects: the first concerns exploring the underlying drivers and motiva-
tions of risk disclosure, the second relates to the examination of the usefulness of such
disclosure (for the latest review, see Elshandidy et al. 2018b), and the third focuses on the
determinants of risk disclosure.

The theoretical perspective from which the motives, utility, and determinants of risk
disclosure are discussed varies among authors (Oliveira et al. 2011). We may expect that
managers, motivated by legitimacy incentives, tend to disclose mainly risk information
with positive impact (good news). The incentives for risk information with negative impact
(bad news) may be caused by the will to exempt managers from responsibilities as set
by attribution theory or by impression management theory (Merkl-Davies et al. 2011).
The interconnection between financial distress (risk) and information disclosure is an on-
going important and promising area of research (Lukason and Camacho-Miñano 2019).
Researchers generally find that companies have a motive to disclose risk information as it
benefits investors, enabling companies to better allocate resources. Measuring and manag-
ing financial risk represent key concerns of investors (Sheraz and Nasir 2021). Therefore,
within the current environment, the motivation concerning risk disclosure is determined by
the circumstances in which risk disclosure is important, specifically when the risk level of
investment is high (Abraham and Cox 2007; Linsley and Shrives 2006), entailing pressure on
companies to attract financial analysts (Sundgren et al. 2018; Lehavy et al. 2011), investors,
and professionals (Abraham and Shrives 2014). Moreover, in today’s world, organizations
that operate under rapidly changing environments are becoming more exposed to unpre-
dicted situations (Bakos and Dumitras, cu 2021). In these conditions, companies are more
eager to disclose information concerning risk. The motivation to disclose risk information
may also be dictated by the potential usefulness that has been widely analyzed by prior
research (e.g., Cole and Jones 2004; Linsmeier et al. 2002; Rajgopal 1999; Venkatachalam
1996). Following proprietary cost theory to conceptualize reporting attitudes towards
the cost and benefits of risk disclosure, some scholars indicated the potential positive
market response to this information (Verrecchia 1983; Healy and Palepu 2001; Abraham
and Shrives 2014; Leopizzi et al. 2020). Several previous studies have investigated the
impact of risk disclosure on market indicators in the US, including market liquidity, as
in Campbell et al. (2014), investor-perceived risk, as in Kravet and Muslu (2013), and the
reduction in the cost of capital (Heinle and Smith 2017). Analyzing risk disclosure through
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the lens of stakeholder theory, the links between companies and their stakeholders can be
explored, which include understanding how organizations respond to stakeholder expec-
tations for information on risks and opportunities (Deegan 2000). Following this theory,
the success of the organization relies upon its ability to manage and balance relationships
with stakeholders by providing satisfactory disclosure on both financial and non-financial
topics (Gray et al. 1995; García-Sánchez et al. 2013). Sound risk disclosure’s main benefit for
companies is, therefore, the reduction in information asymmetries (Deumes 2008; Deumes
and Knechel 2008; ICAEW 2011; Linsley and Shrives 2000, 2005, 2006; Schrand and Elliott
1998; Solomon et al. 2000). Reducing information asymmetry through sound risk disclosure
potentially leads to better allocation of capital in markets, increased transparency, and the
consequent enhancement of economic efficiency (Serrasqueiro and Mineiro 2018). There are
also, however, incentives to avoid risk disclosure, concerning mainly the cost of information
preparation (Deumes and Knechel 2008; Solomon and Cooper 1990), together with the
threat of litigation and loss of reputation (Deumes and Knechel 2008). Inconsistent risk
disclosure, in fact, can affect the investment decision-making process and can bring the
burden of losses to investors (Tan et al. 2017; Abdullah et al. 2015; Lajili and Zéghal 2005).
Some risk information might be deliberately withheld to protect the managers’ interest
(Abraham and Shrives 2014).

The third, main field of research concerning risk disclosure refers to its determinants
that have been widely analyzed in the prior literature (e.g., Atan et al. 2010; Abraham and
Cox 2007; Beretta and Bozzolan 2004; Linsley and Shrives 2006; Lajili and Zéghal 2005;
Rajab and Schachler 2009; Vandemaele et al. 2009; Dobler et al. 2011; Oliveira et al. 2011;
Allini et al. 2016; Elamer et al. 2019). These studies usually find that risk disclosure is
qualitative and often underline the vagueness of information disclosed (Lajili and Zéghal
2005; Oliveira et al. 2011). In the great majority of research, multivariate analysis is used to
understand the associations between the level of risk disclosure, in general, captured by
manual content analysis of the annual reports, and different factors potentially affecting
the disclosure of risk information by firms. The set of variables—determinants of the risk
disclosure—varies between different authors and their approach to the analysis and the
importance given to its specific fields.

Many empirical analyses confirm a positive significant relation between company size
and risk disclosures indexes Abraham and Cox 2007; Amran et al. 2009; Atan et al. 2010;
Beretta and Bozzolan 2004; Dobler et al. 2011; Mohobbot 2005; Linsley and Shrives 2006;
Oliveira et al. 2011). However, corporate risk disclosures seem not to be influenced by
companies’ profitability (Lajili and Zéghal 2005; Mohobbot 2005). In reference to industry,
the research presented mixed conclusions with studies showing no association (Abraham
and Cox 2007; Atan et al. 2010; Beretta and Bozzolan 2004) and others indicating its existence
(Amran et al. 2009; Hassan 2009; Rajab and Schachler 2009).

Consistent with previous research, investors believe that risk management disclosure
is important to their portfolio investment decisions (Solomon et al. 2000, 2011). However,
many of the latest studies confirm that, generally, companies have been reluctant to provide
information about their risk management process (Leopizzi et al. 2020). Outside parties
could use the potentially damaging information for their interest (Cormier et al. 2005).
Therefore, managers have a difficult trade-off between secrecy and transparency (Leopizzi
et al. 2020).

2.2. Risk Disclosure—In Financial or Non-Financial Reporting

Until recently, risk disclosures in Europe and Australasia have been largely voluntary
(e.g., Buckby et al. 2015; Miihkinen 2012). There is evidence (Elshandidy et al. 2015) that
voluntary and mandatory risk disclosure can complement each other, supporting the find-
ings of Bagnoli and Watts (2007) and Einhorn (2005) in this regard. While taking part in
the discussion of whether risk disclosure should be in the form of mandatory or voluntary
disclosure, Solomon (1999) found that UK institutional investors were demanding more
information about how companies manage their risks than was currently being disclosed
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in annual reports. In further research, Solomon et al. (2000) proved that UK institutional
investors rely on corporate reports as a key source of risk information, preferring the volun-
tary format. Elshandidy et al. (2018b), almost two decades later, underline: “Maintaining
a system of informative voluntary disclosure has benefits and costs. Potential benefits
include, but are not limited to, (i) enhanced credibility and improved investor relations,
(ii) access to more liquid markets, (iii) improved pricing and decision-making capabilities,
(iv) a reduction in perceived risk, increased reputations, and a lower cost of capital, and
(v) reduced litigation risk. Potential costs might include (i) competitive disadvantage if
sensitive information is disclosed, (ii) bargaining weaknesses related to stakeholders, (iii)
increased litigation risk, and (iv) preparation and audit costs”.

In practice, risk disclosures remain largely voluntary, despite the stringency of risk
disclosure regulations, due to subjectivity in firms’ risks and uncertainties assessments
(e.g., Hope et al. 2016; SEC 2010). However, the informativeness of such disclosures is
largely unknown (Kravet and Muslu 2013). Moreover, there is a lack of studies concerning
voluntary risk disclosure in non-financial reports (Cheung et al. 2010). Khlif and Hussainey
(2016), as well as Drees and Heugens (2013), indicate that the narrative content analysis
present in the existing research (e.g., of Abdullah et al. 2015; Domínguez and Gámez 2014;
Abraham and Cox 2007; Linsley and Shrives 2006) might be vulnerable due to biased
representations of a literature body and might lead to false inferences. Therefore, more
studies are needed in this field, especially concerning NFD.

There have been many calls to reduce asymmetries in access to corporate information
and improve the measurement and disclosure of risk issues, both through financial and
non-financial disclosure (Szegö 2002; Beretta and Bozzolan 2004; Mohobbot 2005). Such
calls have been prompted by the inadequacy of risk reporting practices (Solomon et al.
2000). The information needs of investors are essential because their assessment of the risks
and opportunities of companies will affect share prices and thus the prospects and bonuses
of managers (Ulupui et al. 2020). Maximizing financial returns and minimizing risk remains
the priority of investors. Where companies do not disclose the information necessary to
fully assess risks and returns, both in business and in the social and environmental field,
investors protect themselves by assuming the worst-case scenario, what we call adverse
selection (Terblanche and De Villiers 2019). To amend the regulations of financial disclosure
on risk information, in the era of non-financial reporting and IR gaining momentum,
there is also a significant portion of standards and recommendations that refer to risk in
non-financial disclosure.

2.3. Risk in Non-Financial Disclosure—Standards and Formal Requirements

Unlike financial risk disclosures, which are regulated and often required to be disclosed
by regulators, there are no specific binding detailed requirements designed for non-financial
risk information published through non-financial disclosure. However, we may find
focus on the necessity of risk information disclosure introduced to the standards and
recommendations on non-financial reporting, such as CSR/sustainability reporting or
integrated reporting. The only exception is the Directive that introduces the first regulations
concerning the legal requirements on the non-financial information to be presented by
certain companies. Concerning the area of risk, the European Parliament, in its resolution
of 6 February 2013, recognized the importance of companies disclosing sustainability
information, such as social and environmental factors, to identify sustainability risks and
increase investor and consumer confidence (Leopizzi et al. 2020). The tangible effect of
it was the Directive (European Union 2014) implementation. Through this Directive, risk
management disclosure has become mandatory in many countries (Leopizzi et al. 2020).
This Directive obliges “all large public-interest companies, known as undertakings, which
are European listed companies, banks and insurers with more than 500 employees, to
disclose a statement related to, as a minimum: environmental, social and employee matters;
respect for human rights; anti-corruption and bribery matters and diversity on company
boards. The Directive requires among other issues the disclosure of principal risks relating
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to matters linked to the undertaking’s operations, including its business relationships and
products or services that are likely to cause adverse impacts in those areas and how the
undertaking is managing those risks” (Directive, European Union 2014). It is expected that
the switch from voluntary to mandatory non-financial information thanks to the adoption
of the Directive should enhance the quality of disclosed risk-related information and the
usefulness of non-financial risk disclosure for investors (Veltri 2020).

Apart from these rules, companies may voluntarily complement the financial state-
ments with the satellite reports on CSR/sustainability matters. There are no binding legal
requirements for their content, however, following the best practices, while preparing these
reports, companies may base them on the standards and recommendations issued by dif-
ferent organizations. Some of the most important and most frequently used in practice are
standards proposed by the Global Reporting Initiative (GRI). The standards issued by the
GRI in 2021 state that “the objective of sustainability reporting using the GRI Sustainability
Reporting Standards (GRI Standards) is to provide transparency on how an organization
contributes or aims to contribute to sustainable development” (GRI 2021). The application
of GRI Standards allows an organization to disclose its most substantial impacts on the
economy, environment, and people, comprising impacts on their human rights and how the
organization manages these impacts. The idea behind their application is the enhancement
of transparency on the organization’s impacts and increased organizational accountability.
As underlined in GRI Standards, investors should be able to use the reported information
to identify risks and opportunities related to the organization’s impacts and to assess
its long-term success. GRI Standards focus on the necessity to disclose the information
that is material. They do not refer directly to the risk topics and risk information content.
However, while discussing the materiality, GRI Standards highlight that the material topics
and impacts should “provide crucial input for identifying financial risks and opportunities
related to the organization’s impacts, and for financial valuation” (GRI Material Topics
2021). GRI Standards also explain that “the combination of the severity and the likelihood
of a negative impact can be referred to as ‘risk’. The assessment of the significance of the
impacts can be included within broader enterprise risk management systems, provided that
these systems assess the impacts the organization has on the economy, the environment,
and people, in addition to assessing risks for the organization itself” (GRI Material Topics
2021). In section GRI 201 concerning economic performance, there is, however, a clear
reference to risk disclosure. This part of the GRI Standards regulates disclosure concerning
four themes (GRI 2021):

• “direct economic value generated and distributed,
• financial implications and other risks and opportunities due to climate change,
• defined benefit plan obligations and other retirement plans and finally,
• financial assistance received from the government”.

Only in reference to the disclosure on climate change are there specified requirements
on risk disclosure. As climate change presents risks and opportunities to organizations,
to their investors, and other stakeholders, they shall report risks and opportunities posed
by climate change that have the potential to generate substantive changes in operations,
revenue, or expenditure, including (Truant et al. 2017):

• “a description of the risk or opportunity and its classification as either physical,
regulatory, or other;

• a description of the impact associated with the risk or opportunity;
• the financial implications of the risk or opportunity before action is taken;
• the methods used to manage the risk or opportunity;
• the costs of actions taken to manage the risk or opportunity”.

Another set of requirements concerning non-financial risk disclosure is proposed by
the International Integrated Reporting Framework (IIRF) Committee. One of the Integrated
Reporting project goals is the broader disclosure of risk that is of interest to a range of
stakeholders. According to IIRF (2021), an integrated report should include eight Content



Risks 2022, 10, 11 8 of 24

Elements that are fundamentally linked to each other and are not mutually exclusive. One
of them explicitly refers to risks and opportunities disclosure, stating that the company
should publish the specific risks and opportunities affecting the organization’s ability to
create value over the short, medium, and long term and how the organization is dealing
with them. This framework states that an integrated report is expected to identify “the key
risks and opportunities that are specific to the organization, embracing those that relate to
the organization’s effects on, and the continued availability, quality, and affordability of,
relevant capitals in the short, medium and long term” (IIRF 2021). IIR Framework states
that this can include identifying (IIRF 2021):

• “The specific source of risks and opportunities can be internal, external or, commonly,
a mix of the two.

◦ External sources include those stemming from the external environment. Sig-
nificant factors affecting the external environment include aspects of the legal,
commercial, social, environmental and political context that affect the organi-
zation’s ability to create value in the short, medium or long term. They can
affect the organization directly or indirectly (e.g., by influencing the availability,
quality and affordability of a capital that the organization uses or affects).

◦ Internal sources include those stemming from the organization’s business
activities. Key of them include: how the organization differentiates itself in
the marketplace (e.g., through product differentiation, market segmentation,
delivery channels and marketing); the extent to which the business model relies
on revenue generation after the initial point of sale (e.g., extended warranty
arrangements or network usage charges); how the organization approaches
the need to innovate; how the business model has been designed to adapt
to change, initiatives such as process improvement, employee training and
relationships management.

• The organization’s assessment of the likelihood that the risk or opportunity will come
to fruition and the magnitude of its effect if it does. This includes consideration of the
specific circumstances that would cause the risk or opportunity to come to fruition.
Such disclosure will invariably involve a degree of uncertainty.

• The specific steps being taken to mitigate or manage key risks or to create value from
key opportunities, including the identification of the associated strategic objectives,
strategies, policies, targets and key performance indicators”.

In the framework, it is clearly stated that “considering the principle of materiality, the
organization’s approach to any real risks (whether they be in the short, medium or long
term) that are fundamental to the ongoing ability of the organization to create value and
that could have extreme consequences should be ordinarily included in an integrated report,
even when the probability of their occurrence might be considered quite small” (IIRF 2021,
p. 44). As de Villiers et al. (2014) highlighted, risks and opportunities ought to be a critical
part of disclosure in IR practices. However, as noticed by Szczepankiewicz (2021), “the risk
identification in integrated reports can be performed on the basis of the financial part of the
report (annual financial statement) and the company’s activity report, as well as other risks
that the company wants to disclose. The components of the annual financial statements
do not disclose risks related to the company’s business environment, operations of the
company and its capital group, capital market and secondary stock market, management
and measurement of intangibles (intellectual capital), CSR activity. Therefore, the key risk
factors in the said areas should be addressed in the non-financial part of the integrated
report”.

Based on the literature review presented in this section, we arrive at the formulation
of two research questions.

RQ 1: What are the topics related to risk included in the non-financial disclosure of companies listed
on the WSE?
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RQ 2: What influenced the risk topics ratio in the non-financial disclosure of companies listed on
the WSE?

3. Materials and Methods
3.1. Sample and Data Collection

Consistent with the premises from the literature review in our paper, to answer our
research questions, as a first step, we prepared the list of the WSE companies (excluding
banks and investments funds) that, following the Directive 2014/95/UE, were obliged to
prepare NFD in 2018. We decided to investigate NFD in the second year of the Directive’s
implementation, assuming that companies were already familiar enough with the new obli-
gations of NFD. We also considered 2018 as a good starting point for future trends analysis
in NFD risk information. We identified 149 companies on the WSE that met our criteria. At
the end of 2020, by searching the WSE Electronic Information Transmission System and
Electronic Information Base through www.stockwatch.pl, accessed on 10 December 2020,
(STOCKWATCH.PL 2021), and companies’ websites, we collected all available NFDs for
the fiscal year of 2018. We created a set of NFD documents (corpus) for 126 companies.
To prepare our corpus for textual analysis, we conducted a series of activities to clean
documents of all types of infographics and spelling errors. For each document, we collected
information about NFD reporting standards (GRI Standards, based on GRI Standards, non-
GRI Standards, such as Polish Standards for Non-Financial Information, Polish Accounting
Act, own rules) and the type of NFD (as a part of MD&A, Non-Financial Information (NFI)
Report, CSR Report, Sustainability Report, Integrated Report). Using the EMIS database
and WSE Yearbook for 2018 (WSE 2019), we gathered companies’ financial and industry
data. Table 1 presents the characteristics of our sample.

Table 1. Characteristics of the sample.

Information Category N
All 126

Industry

Finance 3
Oil & Energy 9
Chemicals & Materials 18
Industrials 43
Consumer Goods 27
Trade & Services 13
Health Care 5
Technology 8

NFD Standard
non-GRI 68
GRI 38
based on GRI 20

Disclosure Type

MD&A Part 57
NFI Report 50
CSR/Sustainability Report 11
Integrated Report 8

Statistic Measure Mean Median Min Max St. Dev.
Total Assets (in
thousands of EURO) 680,200.83 219,904 1582.80 8,660,000 1,494,638.67

ROA (Net
Income/Assets) 2.53% 3.40% −53.33% 89.92% 0.12

Leverage (Debt/Equity) 1.51 16.85 −6.60 10.68 1.84
No of Employees 4395.22 1685 214 41,231 7212.24
Age 40 28 10 142 28.32

Source: own work based on information collected from: EMIS database, www.gpw.com; accessed on 10 December
2021, www.stockwatch.pl; accessed on 10 December 2021, WSE (2019), companies’ annual reports and websites.

To give a complete understanding of the sample, in Table 1 we present the basic infor-
mation, including financial characteristics of the researched companies. As the Directive
refers the non-financial disclosure obligation of all large public-interest entities, known as

www.stockwatch.pl
www.gpw.com
www.stockwatch.pl
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undertakings, which are European listed companies, our sample consists of big companies
with an average number of full–time employees of around 4400 and a total value of assets of
around EUR 680 million. The average company age (40 years) indicates that we investigate
entities with a long business history (taking into consideration the political system change
in Poland, which took place in 1989). As the majority of companies are well-established
organizations from traditional sectors, their average leverage ratio (the mean value of debt
to equity ratio equals 1.51) is relatively high, while average profitability (the mean value of
the return of assets ratio equals 2.53%) stays low.

3.2. Methodology

To find out the risk topics and their distribution in NFD (RQ 1), we applied a topic
modeling analysis. Topic models are computer algorithms that use the distribution of
words in the analyzed corpus to identify latent patterns of words’ co-occurrence (Jacobi
et al. 2016). Lately, a tool often used for topic modeling is an unsupervised Bayesian
machine learning approach called latent Dirichlet allocation (LDA), introduced by Blei,
Ng, and Jordan (Blei et al. 2003). It is still recognized as a cutting-edge method (Jacobi
et al. 2016) that has recently become more frequently used in companies’ financial and
non-financial reporting studies (Hadro et al. 2021; Dyer et al. 2017; Brown et al. 2020; Huang
et al. 2018). The authors of the method explain that LDA is a generative probabilistic model of
a corpus. The basic idea is that documents are represented as random mixtures over latent topics,
where each topic is characterized by a distribution over words (Blei et al. 2003, p. 996).

We used multilingual topic modeling (MTM)—one of the tools developed within
CLARIN-PL (Walkowiak and Malak 2018)—which is a Polish research consortium and
a section of pan-European Common Language Resources and Technology Infrastruc-
ture (CLARIN) (http://clarin-pl.eu/en/what-is-clarin; accessed on 10 September 2021,
CLARIN-PL 2021). The LDA analysis outputs from MTM are the list of the 30 most fre-
quent keywords with their frequency for each of the topics selected and the probability
of topic relevance for each document (as LDA is a probabilistic measure) understood as
a concentration of topics across the corpus. The ratio of a topic’s alpha divided by the
sum of all topic alphas measures the share of the topic in the corpus (Jaworska and Nanda
2018). Although LDA is a machine learning approach excluding researcher biases in most
of the topic modeling process, two operations required research decisions: choosing the
number of topics in a corpus and topic labeling concerning the most frequent keywords.
We resolved the first issue by iteration—running LDA by increasing the number of topics
right to the moment that they do not overlap each other. Overlapped topics have a large
share of common co-occurring words (Goloshchapova et al. 2019). To verify the overlap-
ping of the topics, we used an intertopic distance map (one of the MTM functionalities), a
two-dimensional graphical presentation of LDA analysis achieved using multidimensional
scaling—principal component analysis (PCA). For our corpus, we reached the optimum at
21 topics. For the second issue, looking at the NFD standard, we developed a list with topics
that could appear in NFD. Using cross-checking between two researchers and looking at
the ten most frequent words (Hadro et al. 2021; Goloshchapova et al. 2019), we labeled LDA
topics with NFD ones. We identified risk topics, assuming that a topic belongs to risk topics
if the root of word risk appears among the ten most frequent words. As LDA does not
recognize synonyms and hyponyms, we merged topics with the same information issues
and concepts. Following the approach of Jaworska and Nanda (2018), we merged topics
that had the same labels, subsequently verifying their similarities by cross-checking lists
of the most frequent co-occurring words for each merged topic. In the case of risk topics,
we had three topics labeled as Health & Safety Policy and two topics labeled as Social Policy.
Regarding the first topic group, the most frequent words had very similar meanings, such
as work, safety, accident, procedure, policy. For the second group the most frequent words
also represent the same thematic issues: employee, social, policy, ethics, program. Finally, we
obtained 15 topics for further analysis.

http://clarin-pl.eu/en/what-is-clarin


Risks 2022, 10, 11 11 of 24

As our next step, we run a cluster analysis to understand whether, among companies
listed on the WSE, there are common patterns in communicating risk information in NFD.
We expected that there is a possibility to identify groups (clusters) in which companies
show similarity in the risk topic mixture. The variables that we used for clustering were
the LDA risk topics alphas. Cluster analysis is a well-established method to discover
hidden patterns in multivariate data (Kettenring 2006), and is also applied in disclosure
strategies studies. We used Ward’s method as it has several advantages. First, in Ward’s
algorithms, as in all hierarchical methods, the number of groups (clusters) is established
after analysis (Humphries et al. 2007; Saraçli et al. 2013). Second, as Ward declares, his
desire was to “minimize the loss associated with each grouping and to quantify that loss
in a form that could be readily interpreted” (Ward 1963, p. 236). By “loss”, he meant the
loss in information resulting from treating a group of observations as one by calculating
their mean of values. He proposed the error sum of squares as a “value-reflecting” number
(Ward 1963). In his algorithm to merge a new pair of clusters, the sum of squares deviation
from a new cluster centroid has to be calculated. A pair of clusters is merged, with a
minimal increase in the error sum of squares (Majerova and Nevima 2017). Minimizing
the increase in the error sums of squares at each stage of that analysis allows minimizing
heterogeneity and obtaining clusters with the greatest similarity, which is the principle of
the Ward method and a desirable feature for our investigation. Finally, Punj and Stewart
(1983) and Saraçli et al. (2013), among other academics, elaborate on the comparison of
cluster analysis methods based on the literature review. Authors investigating research
publications regarding results of empirical testing with different cluster algorithms but
applied to the same data sets indicate that Ward’s minimum variance method outperformed
other cluster methods, taking into consideration a set of accuracy measures. We studied
cluster dendrograms visually to identify the number of clusters. We are aware of that
approach’s limitations; still, as studies show, it is one of the most frequent solutions chosen
by academics (Ketchen and Shook 1996; Saraçli et al. 2013; Schonlau 2004). Figure 1 presents
our Ward’s cluster dendrogram—a treelike structure. Each leaf represents a company as a
starting cluster. Similar clusters (the closest ones) are connected into relations (branches),
which are new aggregate clusters reducing the number of overall clusters. Eventually, all
relationships are grouped into one large cluster. The vertical (height) axis presents the
value of the total within-cluster error sum of squares, which increases going up the tree
and makes the clusters more numerous but less homogenous. The height of the cut to
the dendrogram indicates the number of clusters. Our dendrogram indicates to cut it at
the height of five, resulting in four clusters. Finally, we applied ANOVA to confirm the
significant differences in topic alphas among Ward’s clusters.

To answer RQ 2, we searched for the variables that influenced the risk topics ratio in
NFD. We used the results of topic modeling analysis to calculate the variable Risk Topics
Ratio and literature review (Sections 2.1 and 2.3) to define independent variables. Our
model is as follows:

Risk Topics Ratio = f (GRI Standard, CSR Report, High E&S Risk Industry, Size,
Profitability),

(1)

where:
Risk Topics Ratio is a dependent variable representing the risks topics share in an NFD,

calculated as the sum of risk topics alpha divided by the sum of all topics alpha for each
NFD document;

GRI Standard is a variable that divides our sample into three groups: NFD prepared
according to GRI Standard, NFD based on GRI Standard, NFD prepared according to
non-GRI Standard (Polish Standards for Non-Financial Information, Polish Accounting
Act, companies’ own rules);

CSR Report is a dichotomy variable that takes 1 when NFD is prepared as a document
separated from an annual report (NFI Report, CSR Report, Sustainability Report, Integrated
Report) and 0 when NFD is included as a part of MD&A;
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High E&S Risk Industry is a dichotomy variable that takes 1 when a company operates
in an industry that is recognized to have high environmental or social risk and 0 otherwise.
We followed the European Bank for Reconstruction and Development guidance, which
indicates oil, gas, and forestry sectors as having high environmental risk and the mining
sector as having high social risk;

Size is a variable that indicates the size of a company measured as the natural log of
the company’s total assets;

Profitability is a variable that indicates the profitability of a company measured as a
return on assets (ROA): net income over total assets.
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To overcome the limitations of the many grouping variables in our model and a
relatively small sample, we applied qualitative comparative analysis (QCA). QCA is a set-
theoretic method applying Boolean algebra rules. It uses sets and searches for set relations
to form concepts and formulate casual relations between social phenomena (Schneider
and Wagemann 2012). Ragin first presented QCA in 1987 (Ragin 1987), and it was initially
predominately used in sociology and political science and is still rarely used among scholars
(Seny Kan et al. 2016). Lately, it has become more frequently explored in business and
management studies (Cucari 2019; Wagemann et al. 2016), developing a new wave of
“neo–configurational” research (Greckhamer et al. 2018).

Among many advantages of QCA over traditional statistical and econometric tech-
niques, at least two reflect the more adequate holistic vision of an organization and its
environment. The first one assumes that combinations (solutions, configurations) of factors
(variables), which form patterns or profiles rather than individual independent variables,
lead to an outcome (also referring to conjunctural causation in set theory) (Schneider and
Wagemann 2012). The second means that the set-theoric perspective notices the existence of
equifinality understood as alternative factors that can produce the same outcome (Schnei-
der and Wagemann 2012). Usually, statistical analysis is unifinally oriented (Wagemann
et al. 2016), which contrasts with organizational reality, where much often more than one
causal condition explains a specific outcome (Fainshmidt et al. 2020). QCA distinguishes
between necessary and sufficient conditions for an outcome. Necessary conditions have to
be present for an outcome to occur. There cannot be any outcome without the necessary
conditions. A sufficient but not necessary condition allows the existence of other sufficient
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conditions for the same outcome, which indicates the existence of equifinality in QCA
(Schneider and Wagemann 2012).

Set-theoretic methods operate on membership scores of elements in sets (Schneider
and Wagemann 2012). There are two types of variables—crisp sets variables, which are
natural dichotomies variables, where 1 signifies full membership in a set and 0 full non-
membership in a set, and fuzzy sets variables, which are non-dichotomy variables. If a
variable is a dichotomy by its nature, it belongs to a crisp set. In the case of non-dichotomy,
the first step in QCA analysis is the calibration of the degree of membership in a set.

In our model, we had both types of variables. CSR Report and High E&S Risk Industry
are crisp set variables, while GRI Standard, Risk Topics Ratio, Size, and Profitability are fuzzy
set variables. For fuzzy set variables, we used the following calibration methods:

• for the variable GRI Standard, we coded 1 if NFD was prepared according to GRI
Standards, 0.5 if NFD was based on GRI Standards, and 0 if NFD was prepared
according to non-GRI Standards (Polish Standards for Non-Financial Information,
Polish Accounting Act, own rules);

• for variables Risk Topics Ratio, Size, and Profitability we applied the fuzzy set direct
calibration method (Ragin 2007).

After calibration, we ran our model with fs/QCA software (downloaded from http:
//compasss.org/software/; accessed on 10 August 2020). The QCA uses the Quine–
McCluskey algorithm with the simplification rules of Boolean expressions to determine
configurations for an outcome (Fiss 2007; Schneider and Wagemann 2012). Finally, the QCA
results are presented as models of sufficient and necessary condition configurations, along
with the degree of two metrics:

• consistency—the degree to which solution terms and the solution as a whole are
subsets of the outcome (Rihoux and Ragin 2008):

Consistency (Xi ≤ Yi) =
∑(min(Xi, Yi)

∑(Xi)
(2)

• coverage—numeric expression for the empirical importance (sufficiency) and rele-
vance (necessity) of a given condition (or a combination) for producing an outcome
(Schneider and Wagemann 2012):

Coverage (Xi ≤ Yi) =
∑(min(Xi, Yi)

∑(Yi)
(3)

In Equations (2) and (3), min indicates the selection of the lower of two values, Xi rep-
resents membership scores in a combination of conditions, and Yi represents membership
scores in the outcome. The consistency and coverage are evaluated for each configuration
(combination/solution) and for each model as a whole. In the case of coverage, there is a
distinction among (Schneider and Wagemann 2012): solution coverage, which indicates
how much of the outcome is covered by the entire solution term, raw coverage, which
indicates how much of the outcome is covered by each of the combinations (paths), and
unique coverage, which indicates how much of the outcome is covered only by a specific
combination (path).

In QCA, the are three levels of model results: a parsimonious solution, with fun-
damental conditions for a model, and an intermediate solution, which is a subset of a
parsimonious solution and a superset of a complex solution (the third possible solution).
We choose to focus on the parsimonious solution as it presents core elements that cannot
be eliminated and must be part of any solution giving a clear answer of what are the
necessary configurations for an outcome to appear. The parsimonious solution gives paths
of variables’ combinations that indicate strong relations with an outcome and, unlike in the
other solutions, are less sensitive to errors (Fiss 2007; Maggetti and Levi-Faur 2013). In our

http://compasss.org/software/
http://compasss.org/software/
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case, intermediate and complex solutions are the same and differ from parsimonious ones
with only one path, with very low unique coverage.

4. Results and Discussion

Figure 2 presents the results of LDA—the distribution of 15 topics present in the WSE
companies’ NFDs. Eight are identified as non-risk topics. The most frequent non-risk
topics are Products & Services (14%) and Strategy & Values (10%). Among all eight non-risk
topics, only four relate directly to the environmental, social and governmental issues: Waste
Management/Circular Economy (5%), Energy Management (5%), Stakeholders’ Communication
(5%), Social Policy (5%). That indicates that companies devote the majority of NFD space to
general information unrelated to ESG issues.

Risks 2022, 9, x FOR PEER REVIEW 15 of 25 
 

 

non-risk topics are Products & Services (14%) and Strategy & Values (10%). Among all eight 
non-risk topics, only four relate directly to the environmental, social and governmental 
issues: Waste Management/Circular Economy (5%), Energy Management (5%), Stakeholders’ 
Communication (5%), Social Policy (5%). That indicates that companies devote the majority 
of NFD space to general information unrelated to ESG issues. 

 
Figure 2. Distribution of non-financial disclosure topics—LDA results. Source: own work with 
CLARIN MTM. 

As the first step in answering RQ 1, we identified seven risk topics, consisting of 47% 
of all latent topics in our corpus (Figure 2). Among risk topics (Table 2), the most frequent 
ones are those related to social risk. The aggregate social risk topics’ share in our sample 
equals 70%. Among them, Health & Safety Policy and Social Policy are the most extensively 
reported as they cover over 50% of all space in NFD dedicated to risk information. 
However, the variety of social risk topics is very limited. Companies are unwilling to 
communicate about the risk of human rights and workforce diversity violation or social 
risk to the local community. 

Substantially less space is devoted to environmental risk. There are only two topics 
that consist of 20% of the total risk topics share: Strategy/Impact on Environment and Water 
Management/Impact on Environment. The results show that companies, despite the rele-
vance of environmental risk issues, are very selective in disclosing information on that 
matter. Surprisingly, they avoid talking about very appealing subjects of interest to var-
ious groups of stakeholders, such as energy risk, waste risk, raw materials risk, or bio-
diversity risk. In Financial Implication, companies publish information of only a qualita-
tive nature. That topic constitutes 10% of all risk topics shares. 

Table 2. Risk topics with ten most frequent words and topic share. 

Risk Topic Ten Most Frequent Words within a Topic Topic Share 

Health & Safety Policy 
Employee, protection, social, risk, procedure, 

safety, accident, policy, human, hazard 30.17% 

Social Policy Employee, labor, activity, risk, environment, so-
cial, compliance, policy, ethics, protection 20.08% 

Strategy/Impact on envi-
ronment 

Production, mining, safety, metal, principle, de-
sign, risk, strategy, value, global 10.67% 

Financial Implication Service, financial, risk, customer, network, result, 
management, operational, cost, obligation 10.39% 

Figure 2. Distribution of non-financial disclosure topics—LDA results. Source: own work with
CLARIN MTM.

As the first step in answering RQ 1, we identified seven risk topics, consisting of 47%
of all latent topics in our corpus (Figure 2). Among risk topics (Table 2), the most frequent
ones are those related to social risk. The aggregate social risk topics’ share in our sample
equals 70%. Among them, Health & Safety Policy and Social Policy are the most extensively
reported as they cover over 50% of all space in NFD dedicated to risk information. However,
the variety of social risk topics is very limited. Companies are unwilling to communicate
about the risk of human rights and workforce diversity violation or social risk to the local
community.

Substantially less space is devoted to environmental risk. There are only two topics
that consist of 20% of the total risk topics share: Strategy/Impact on Environment and Water
Management/Impact on Environment. The results show that companies, despite the relevance
of environmental risk issues, are very selective in disclosing information on that matter.
Surprisingly, they avoid talking about very appealing subjects of interest to various groups
of stakeholders, such as energy risk, waste risk, raw materials risk, or biodiversity risk. In
Financial Implication, companies publish information of only a qualitative nature. That topic
constitutes 10% of all risk topics shares.
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Table 2. Risk topics with ten most frequent words and topic share.

Risk Topic Ten Most Frequent Words within a Topic Topic Share

Health & Safety Policy Employee, protection, social, risk, procedure,
safety, accident, policy, human, hazard 30.17%

Social Policy Employee, labor, activity, risk, environment, social,
compliance, policy, ethics, protection 20.08%

Strategy/Impact on environment Production, mining, safety, metal, principle,
design, risk, strategy, value, global 10.67%

Financial Implication Service, financial, risk, customer, network, result,
management, operational, cost, obligation 10.39%

Subcontractors’ Policy Construction, realization, investment, work, risk,
project, agreement, contract, service, subcontractor 10.09%

Suppliers’ Policy Product, work, system, employee, supplier, risk,
indicator, market, client, ethics 9.73%

Water management/Impact on
environment

Activity, segment, environment, water, protection,
production, metal, chemical, operation, risk 8.87%

Source: own work with CLARIN MTM.

Table 3 shows the distribution of the topics’ mixture for each of four identified Ward’s
clusters. Companies from Cluster 1 (cluster with the smallest number of companies—25)
disclose the most information related to risk in their NFD, concentrated predominantly
on two social risk topics: Health & Safety and Suppliers’ Policy. They do not dedicate much
space to Subcontractors’ Policy and Water Management/Impact on Environment. The most
numerous is Cluster 2, with 38 companies included. In that cluster, two social risk topics
(Social Policy, Subcontractors’ Policy) and two environmental risk topics (Strategy/Impact on
Environment, Water Management/Impact on Environment) are the longest among all clusters.
In Cluster 3, very little space is devoted to social risk topics, especially to Social Policy,
Subcontractors’ Policy, and Suppliers’ Policy and also to the topic Water Management/Impact
on Environment. The largest cluster (34 companies), but with the shortest risk disclosure,
is Cluster 4. However, companies here talk relatively much about social risk in two
topics (Social Policy, Subcontractors’ Policy), environmental risk (Water Management/Impact on
Environment), and Financial Implication of risk. The lowest mean value of the Health & Safety
risk topic and Strategy/Impact on Environment belongs to that cluster.

Table 3. ANOVA results for risk topic clusters.

Mean Values of Risk Topic Alpha

Risk Topic All Cluster 1 Cluster 2 Cluster 3 Cluster 4 p-Value

Health & Safety Policy 1.24 1.96 1.28 1.16 0.71 ***

Social Policy 0.82 0.86 1.11 0.48 0.75 ***

Strategy/Impact on
Environment 0.44 0.49 0.62 0.38 0.23 **

Financial Implication 0.43 0.49 0.45 0.33 0.42 *

Subcontractors’ Policy 0.41 0.39 0.49 0.37 0.37

Suppliers’ Policy 0.40 0.55 0.43 0.30 0.32 ***

Water Management/Impact
on Environment 0.36 0.35 0.44 0.28 0.34 **

Sum 4.10 5.09 4.82 3.30 3.14 ***

No. of Companies 126 25 38 29 34
Source: own work with STATISTICA software. ***, **, * indicate p-value < 0.01, 0.05, 0.10, respectively.

Cluster analysis results suggest that companies disclosing risk information extensively
in their NFDs concentrate almost solely on social risk matters. In contrast, companies
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talking briefly about E&S risk prepare their NFDs with a more balanced distribution of
environmental and social topics and their financial implication.

Tables 4 and 5 and Figure 3 present results of a set of analyses to answer RQ 2. Looking
at the mean values of the risk topics ratio (Table 4), companies from low E&S risk industries
disclose more risk information (48.29% of NFD) than those from high E&S risk ones (46.61%
of NFD). The shortest risk disclosure is prepared while using GRI Standards (47.55% of
NFD), but the longest ones use GRI Standards selectively (47.87% of NFD). Separate reports
have, on average, longer risk parts (47.83% of NFD) than those included in annual reports
as a part of MD&A (45.91% of NFD).

Table 4. Risk topics ratio descriptive statistics.

Risk Topics Ratio N Mean Variance St. Dev.

All 126 0.4694 0.0041 0.0642

Industry
With high E&S risk 26 0.4661 0.0048 0.0694

With low E&S risk 100 0.4829 0.0040 0.0628

NFD Standard

Non-GRI 68 0.4755 0.0037 0.0609

GRI 38 0.4543 0.0053 0.0729

Based on GRI 20 0.4787 0.0031 0.0558

Disclosure Type
MD&A part 57 0.4591 0.0045 0.0673

CSR report 69 0.4783 0.0037 0.0609
Source: own work with STATISTICA software.

Table 5 presents the results of the necessary analysis for the outcome Risk Topics Ratio—
the first step in analyzing QCA results. For all variables, the value of coverage metrics is
lower than 0.9, which means that there is no single factor (variable) included in the model
that explains by itself a high level of Risk Topics Ratio. That result indicates running further
steps in QCA with sufficient conditions (Allen and Allen 2015).

Table 5. Analysis of QCA necessary conditions.

Variable Consistency Coverage

GRI Standard 0.40 0.47
CSR Report 0.57 0.47

High E&S Risk Industry 0.20 0.45
Size 0.74 0.66

Profitability 0.78 0.73
Source: own work with fs/software.

The combinations of sufficient conditions are presented as a diagram (Figure 3)
(Rubinson 2019). Out of 32 possible logical combinations of variables (factors/conditions),
we received three solutions that led to a high level of Risk Topics Ratio. Not all variables
are included in our solutions as conditions, which means they are not relevant for the
outcome. Solution 1 indicates that companies with high E&S risk publish extensive risk
information in their NFDs when choosing to disclose in annual reports as part of MD&A
following non-GRI standards (companies’ size and profitability in that configuration are
not relevant). In Solution 2, there are low E&S risk companies with high profitability, which
prepare separate CSR reports (CSR/sustainability reports or integrated reports). The NFD
standard type is not included in that configuration. The last solution (Solution 3) includes
big companies with low profitability, whose NFDs are presented as CSR reports prepared
with non-GRI standards. Belonging to high or low E&S risk industries is not relevant for
that configuration.

The results of QCA underline that there is more than one logical explanation for a
high level of Risk Topics Ratio in NFD. In general, in most cases, exposure to E&S risk
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matters in risk disclosure. Surprisingly, GRI Standards are not a guarantee for extensive
risk disclosure. Still, separate CSR reports are more likely to have more space devoted to
risk information, especially when accompanied by non-GRI standards.
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5. Conclusions

Stakeholders, particularly investors, need useful risk information to help them under-
stand the company’s risk profiles. Disclosure practice should focus on providing useful
decision-making information to support investors in identifying sources of risk. A lack
of informed investors and access to inaccurate risk information can lead to uncertainty
and poor decisions with serious financial repercussions. Therefore, risk disclosure should
play an important role in the companies’ communication with stakeholders. This is also
understood by the regulators and standard setters that directlyor indirectly impose or
encourage this information disclosure on companies, as well as in non-financial disclosure.
However, the degree of accuracy and subject matter of this type of disclosure indicated by
the regulators and standard setters of NFD vary. Our research results also proved that the
level of involvement of the companies in risk disclosure in NFD differs.

This paper contributes to the existing literature that relates to risk information and its
disclosure. We researched the topics related to risk included in NFD of companies listed on
the Warsaw Stock Exchange and the determinants influencing the risk topics ratio in NFD.
We also identified homogenous groups of risk topic mixtures of companies.

Our results confirmed that companies disclose risk information extensively in their
NFDs, almost half of all the information that the analyzed companies communicate to their
stakeholders in non-financial disclosure refers to risk topics. In general, the companies’
exposure to E&S risk, NFD standards, and the type of non-financial reporting where risk
information is disclosed impact the space dedicated to risk information.

Although the amount of risk disclosure is substantial, we found out that the risk
information disclosed is very selective when analyzing the risk topics disclosed and their
context. Companies usually disclose topics that refer to social risks. This is surely caused by
the legal requirements that strictly regulate occupational safety and health procedures and
rules. Therefore, companies that have to introduce them into their operations are willing
and able to write about them extensively in the social risk information. Eventually, those
companies also implement information concerning subcontractors’ and suppliers’ risk
information; nevertheless, all these are still the topics of the social risk group of information.
Other topic areas relating to other types of risk tend to receive superficial treatment or are
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ignored altogether. This conclusion refers mainly to those companies that disclose extensive
and far-reaching information about risk. At the same time, they limit themselves mainly to
social risk information release. In contrast, companies talking briefly about risk prepare
their NFDs with a more balanced distribution of E&S topics, and they also usually publish
the financial implications of risk exposure.

Our survey results challenge the methodology that assumes one should evaluate
disclosure by looking at the volume of information regarding non-financial disclosure,
including risk. To make an appropriate assessment, one must focus on the information
content, the breadth of the disclosure, and the context of risk information published.

The risk aspect of the non-financial disclosure standards and guidelines can impact
companies by encouraging them to include negative and disappointing stories in addition
to predictable positive disclosures in a more balanced way. The results of our study
may become of great importance to the standard setters and regulators. Our findings
indicate that risk disclosure, even though extensive, should be less selective, more balanced,
and should address all areas and all types of risk more comprehensively. Therefore, the
potential focus for standard setters and regulators should be on creating recommendations,
guidelines, and standards that would address the issues of risk disclosure in a more direct
and complex way. Those organizations should consider deeply clarifying and detailing the
requirements and provide the direction and guidance on how to present risk issues more
comprehensively. It would also be advisable to make risk disclosure recommendations
dependent on the company’s industry. At the same time, companies should put more effort
into satisfying their stakeholders that expect more balanced information on risk while using
NFD in their decision processes.

Our study also showed that the extent of risk reporting depends on the guidelines and
standards a company uses to prepare its NFD. Those companies that prepared their NFDs
based on guidelines other than GRI presented more diverse and balanced risk information.
The analysis of the recommendations showed that GRI Standards treat risk in a rather
general and non-direct way. Although it was not a case in our sample, it is generally the
most widely used set of guidelines for publishing non-financial information worldwide
(www.globalreporting.org; accessed on 12 December 2021). Therefore, it might be worth
considering a greater and more precise specification, especially of the GRI Standards, for a
more comprehensive multidimensional risk disclosure. From our research, it is shown that
as risk is important in companies’ operations, GRI Standards should give it more space and
attention to facilitate and boost its disclosure.

This research has numerous empirical contributions that could be of interest to aca-
demics and standard setters. It contributes to filling the gap in research about risk disclosure
in NFD, identifying the main topics of corporate risk disclosures and groups of homogenous
risk topics mixtures of companies. It also brings up-to-date results about the determinants
of risk disclosure in NFD, namely the industry, standards followed, and the source of
non-financial disclosure.

We believe that our research contributes to the risk literature in giving a more complete
picture of the current state of play in a voluntary engagement of companies in this field.
We contribute to the existing research on risk disclosure by providing new evidence on
the extent to which and how merging the accounting numbers is significant for reflecting
a more complete picture of companies’ risk. Our paper also advances prior research on
the determinants of risk disclosure and gives an insight to the regulators that may inspire
themselves to make the necessary changes in the recommendations they promote. Regula-
tors should be interested in these results as they point to the importance of narrative risk
disclosures and thus are consistent with the call for more forward-looking risk disclosures
by companies.

The important contribution of this study is also the methodology and tools applied in
the analysis. It provides a unique empirical insight into the disclosure research using so-
phisticated machine learning tools instead of the traditional approaches that are commonly

www.globalreporting.org
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adopted in academic papers, and at the same time, it presents the application of qualitative
comparative analysis in companies’ reporting research for causal reasoning.

However, the findings of this study should be interpreted with caution because of the
limitations concerning the one-country analysis, one-year time period, and focus on only
listed companies.

Given the potential role of risk disclosure in reducing information asymmetries be-
tween a company and different groups of market participation, it would be valuable to
conduct future research to establish other countries’ and other groups of companies’ prac-
tices concerning risk disclosure. Additionally, other determinants of disclosure can be a
subject of future research. The prospective analysis should also focus on the relational
connectivity between the information disclosed and the concrete information needs of a par-
ticular group of stakeholders and consequently on the level of their satisfaction concerning
the information that they are provided with.
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