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Abstract: The recent Review of the Non-Financial Reporting Directive (NFRD) aims to enhance
adequate non-financial information (NFI) disclosure and improve accountability for stakeholders.
This study focuses on this regulatory intervention and has a twofold objective: First, it aims to
understand the main underlying issues at stake; second, it suggests areas of possible amendment con-
sidering the current debates on sustainability accounting and accounting for stakeholders. In keeping
with these aims, the research analyzes the documents annexed to the contribution on the Review of
the NFRD by conducting a text-mining analysis with latent Dirichlet allocation (LDA) probabilistic
topic model (PTM). Our findings highlight four main topics at the core of the current debate: qual-
ity of NFI, standardization, materiality, and assurance. The research suggests ways of improving
managerial policies to achieve more comparable, relevant, and reliable information by bringing value
creation for stakeholders into accounting. It further addresses an integrated logic of accounting for
stakeholders that contributes to sustainable development.

Keywords: Non-Financial Reporting Directive; NFRD; non-financial information disclosure;
text-mining analysis; stakeholder accounting; sustainable development

1. Introduction

Directive 2014/95/EU on the disclosure of non-financial and diversity information
(NFI) has been acknowledged as a historic breakthrough in the transition towards more
accountability in and responsiveness to sustainable development [1,2]. In more detail,
it amends Directive 2013/34/EU and obliges public interest entities to report “an un-
derstanding of the undertaking’s development, performance, position, and impact of its
activity, relating to environmental, social, and employee matters, respect for human rights,
anti-corruption, and bribery matters. This includes a brief description of the undertaking’s
business model; a description of the policies pursued, the due diligence processes imple-
mented, the outcomes and risks related to those matters and, ultimately, non-financial key
performance indicators relevant to the business” [3]. With this regulatory intervention,
the disclosure of non-financial information (NFI) has shifted from a primarily voluntary-
based approach [4-6] to a mandatory regime. More recently, the Communication on the
European Green Deal has stressed the need to strengthen the foundations of sustainable
investment by enhancing companies’ and financial institutions’ sustainability disclosure [7].
The European regulatory setting on the disclosure of NFI has moved a step further in this
direction with the Review of the Non-Financial Reporting Directive (NFRD). The con-
sultation document for the Review of the NFRD was available from 20 February 2020 to
11 June 2020, and the European Commission (EC) expects to adopt a proposal regarding
the NFRD in the first quarter of 2021 formulated around eight thematic issues: quality and
scope, standardization, materiality, assurance, digitalization, location of the reported in-
formation and personal scope, simplification, and reduction of administrative burden.
The EC has provided a Summary Report of the Public Consultation on the Review of the
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NFRD to summarize the survey responses gathered from this consultation and to present
related descriptive statistics. The analysis did not, however, deeply examine the annexed
documents that some academics and practitioners attached to the questionnaire. These
texts constitute valuable units of analysis as they offer well-grounded perspectives on NFI
matters, including their relevance, and thus are worthy of further scrutiny. This is the
first of two knowledge gaps [8] that this research aims to address. The study, therefore,
complements the analysis of the Summary Report of the Public Consultation on the Review
of the NFRD by delving into the prevalence of the topics and related relationships.

In the context of NFI disclosure, the engagement of academics in the field of sustain-
ability accounting is remarkable. Academics have extensively analyzed these progressive
changes and identified intertwined limitations to further developments. Some scholars
have observed high levels of adherence to the new mandatory framework [9,10] in compar-
ison with NFI disclosure under a voluntary basis [11] but negligible quality regarding how
NFI relates to the core business and for whom it matters [12,13]. Others have highlighted
several guidelines and international frameworks that have led to a heterogeneous land-
scape of accounting procedures, metrics, and disparate approaches instead of a common
language of sustainability reporting [14-16]. Consequently, sustainability reporting is af-
fected by a lack of comparability, reliability, and relevance of NFI [4,17]. This is the second
knowledge gap [8] that this research aims to address. Thus, in light of the Review of the
NFRD, the study suggests resolutions and areas of possible amendment.

Focusing on these two knowledge gaps, the research has the following objectives. First,
it aims to discover which topics have been at the heart of discussions of the Review of the
NFRD, how prevalent each topic is, and how the topics relate to each other. Second, it aims
to understand which resolutions can be improved to overcome the lack of comparability,
reliability, and relevance in NFL

To pursue these aims, the study applied the latent Dirichlet allocation (LDA) proba-
bilistic topic model (PTM) technique to inductively detect the number and nature of topics
included in the annexed documents. This technique has recently been applied to review
the literature in various research areas to understand the historical evolution of ideas [18],
cultural trends, and the dynamics of literary meanings over time, as well as to derive
theory and knowledge from big data [19]. Such a “big data approach” has found applica-
tions in accounting history research [20], marketing [21,22], organizational research [23],
strategic management [24], and business ethics [18].

This research has both practical and theoretical implications. From a practical perspec-
tive, it contributes to the exigence to revise Directive 2014/95/EU by complementing the
outlook of the Review of the NFRD with an inductive discovery of topic-based patterns
that have been at the heart of the discussion of NFI implementations. Accordingly, reg-
ulators may revise the NFRD by considering the ranking of the main issues underlying
the annexed documents along with the responses to the questionnaire they have already
analyzed. Thus, the study suggests future directions for possible amendments to policy
interventions by reflecting upon the challenges ahead to enhance the comparability, relia-
bility, and relevance of NFI. From a theoretical perspective, this research emphasizes the
need to adopt an integrated approach to accounting for stakeholders that aligns reporting
procedures, strategic objectives with risk assessments of financial and non-financial issues
linked to stakeholders’ relationships under an integrated thinking logic.

The paper proceeds as follows. Section 2 outlines the developmental pathways of
sustainability accounting. Section 3 introduces the LDA PTM technique and describes the
method of computing the text-mining analysis. Section 4 presents the findings of the study;,
showing the prevalence of four topics: quality of NFI, standardization, materiality, and
assurance. Section 5 discusses each main topic at stake in the argumentation, and Section 6
concludes by addressing both the theoretical and practical contributions of the study as
well as limitations and suggestions for future research avenues.
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2. Developmental Pathways of Sustainability Accounting
2.1. The Flourishing of Sustainability Reporting under a Mandatory Regime

Sustainability reporting dates back to the 1970s and derives from the managerial
attempts in favor of corporate social responsibility (CSR) practices which exploded in this
period [25-27]. This brought a new vocabulary of sustainability accounting, sustainability
reporting, CSR reporting, social performance, social disclosure, and accountability [28] with
interchangeable meanings and overlaps with one another. The focus of sustainability report-
ing relates to information directly projected onto interested stakeholders [29]. In this way,
economic, social, environmental, and ethical issues may maintain the business continuum
in an integrated manner and companies respond to stakeholder interests with account-
ability [30-33]. Sustainability reporting is of relevance to a plurality of stakeholders and
academics have usually likened its analysis to stakeholder engagement practices [34,35].
The idea to include social, environmental, economic, and ethical issues at the core of the
business model has become even more rooted in the common language of business after
the increasing number of corporate scandals and the stock market collapse during the
2008-2009 Global Financial Crisis. This period of crisis called companies to respond to
regulatory changes related to working practices, among the others [36], and to rethink
business and ethics as jointly intertwined [37,38]. Moreover, the deficiencies of a short-term
view [39] favoring shareholder value maximization [40,41] as the primary and exclusive
purpose of business have been questioned. Conversely, the view on how business and
ethics need to be integrated with each other has been theorized as a stakeholder approach
to value creation [37,38] and has gathered primary importance. The idea of stakeholder
theory is that “business can be understood as a set of relationships—which are not re-
ducible to transactions—among groups that have a stake in the activities that make up
the business. Business is about how customers, suppliers, employees, financiers (stock-
holders, bondholders, banks, and so on), communities, and managers interact and create
value. To understand a business is to know how these relationships work” [37]. In fact,
both investors and shareholders have ignored that “surplus could potentially derive from
social and environmental externalities” [42]. In parallel, and more recently, a progressive
awareness against grand challenges facing society worldwide, such as environmental
concerns, human rights, gender equality, and so forth, has been one of the top priorities in
the political and institutional agendas of policymakers. Consequently, on the one hand,
businesses have started voluntarily disclosing their objectives, actions, and performances
on sustainability issues, thus, sustainability reporting has become institutionalized [43-46].
On the other hand, there has been a rapid explosion of international standards frameworks
as well as third-party reporting certification [44—48].

Academics have investigated the effectiveness of sustainability reporting guidelines
such as Global Reporting Initiative (GRI) and International Integrated Reporting Council
(IIRC). For instance, Higgins, Stubbs and Milne [43] argue that the institutionalization of
sustainability rankings and taxonomies of environmental, social, and governance (ESG)
metrics lead to business-as-usual practices and greater levels of un-sustainability if those
guidelines are implemented into the reporting processes without considering stakeholder
involvement and accountability. Similarly, Stubbs and Higgins [49] have analyzed the
preferences of users of non-financial reporting for regulatory or voluntary approaches to
integrated reporting. Interviews highlighted an inclination toward voluntary approaches to
Integrated Reporting (IR) as the more legitimate practices because voluntary sustainability
reporting has not increased the quality of reporting. In fact, other academic studies in the
field of sustainability reporting under a voluntary basis have investigated the relationship
between voluntary NFI disclosure and sustainability performance [50], its linkage with
operating profitability, market values, and expected growth rates in cash flows [51] by
underlying a positive effect of social disclosure on both profitability and market values.

In modern times, the introduction of Directive 2014/95/EU (NFRD) has signed a
progressive movement, from a voluntary regime of disclosure enacted by an international
standards framework, to a mandatory regime of disclosure regulated by the law [52,53].
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The NFRD introduces the reporting of environmental, social, employee issues, human
rights, and bribery and corruption, on an annual basis, and requires large, listed companies,
banks, and insurance companies with more than 500 employees to meet these reporting
requirements. In 2017, the European Commission published non-binding guidelines to
instruct companies towards the disclosure of relevant and comparable information [54].

Several academic notes have deepened the analysis of such disclosure’s mandatory
requirements, even more adamantly emphasized considering the different transpositions
into national laws [55,56] and the managerial discretion the European Commission left to
the preparers of NFI [4,5]. The effectiveness of this new regulatory framework has started
to be vividly debated in academic terms [56]. Research on sustainability reporting under a
mandatory basis has empirically investigated the consequences of a mandatory regime of
NFI disclosure [57]. In more detail, this study focuses on the mandatory effects of ESG in-
formation by asserting that “even in the absence of a regulation that mandates the adoption
of assurance or specific guidelines, firms seek the qualitative properties of comparability
and credibility” (p. 1). Moreover, the findings reveal a positive relationship between
sustainability disclosure and firms’ valuations with Tobin’s Q as proxy; namely, companies
are increasingly enhancing their disclosure in terms of both quantity and quality to enhance
transparency around their societal impacts. Furthermore, other studies have illustrated
how different member states have implemented the Directive into national law, and the
results have shown different applications around the content requirements, boundaries of
reporting, assurance, sanctions for non-compliance level [53]. Other academic studies have
highlighted negligible disclosure of NFI, scarce procedures on risk assessment and materi-
ality determination processes [10]. Specific requirements for reporting standards [13,53,58]
and the complexity to collect non-financial data and ensure comparability [17] have been
acknowledged as primary deficiencies of these new mandatory NFI disclosure. Together
with the myriad of international standards frameworks that jeopardize comparability of
data, this ill-defined set of non-financial reporting practices may potentially lead to levels of
“green-washing” or “un-sustainability” [59,60] that encourage business-as-usual practices
with instrumental, merely compliance-driven, and profit-oriented terms.

Moreover, several academic scholars have emphasized uncharted areas. There are
two reporting dilemmas that remain unexplored: (1) How do we measure our performance
with each stakeholder? (2) How do we measure our performance with our entire set of
stakeholders? [60,61]. Relatedly, the stream of stakeholder accounting [15,62-64] identifies
lacks into non-financial reporting reports as scholars argue an overall weakness in the
underlying premises used to justify these non-financial reports [15]. In greater detail,
Mitchell et al. [15] acknowledge that present accounting practice limits the reporting of
stakeholder value distribution and does not encompass a proper disclosure of stakeholder
value creation. These are related to the weak consideration of the full range of risks
borne by stakeholders and inclusive mechanisms to value stakeholder-focused decision-
making [15,62-65]. Other research has pointed out the need to better rank the materiality
determination process and related stakeholder engagement when defining material issues,
as we do not know which comes first and whether there is a participatory involvement
when discussing material judgements [65].

Drawing on these considerations so far, on the one hand, it seems to be in a murky
setting without a standardization of NFI reporting; on the other hand, the above-mentioned
academic open questions along with the EU’s commitment toward a greener and more
sustainable economy and society have led to the Review of the NFRD [17]. Therefore, in this
ever-evolving context, it is of keen focus to outline the new updates on the Consultation of
the Review of the NFRD, which are presented in the next section.

2.2. The Challenges Ahead for the Review of the Non-Financial Reporting Directive (NFRD)

The Review of the NFRD aims to overcome the following drawbacks. First, there is
inadequate publicly available information about non-financial issues which leads to less
comparable, relevant, and reliable NFIL. Second, companies incur avoidable costs related to
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NFI reporting because of the complexity arising from different disclosure requirements.
Thus, the regulator acknowledges that the managerial discretions to reporting NFI need to
be revised in order to ensure investors adequate NFI on sustainability-related risks and
to ensure civil society organizations, trade unions, and others adequate NFI on compa-
nies’ impact on society and on the environment, and, ultimately, to simplify and reduce
administrative burden for companies [66].

The Summary Report of the Review of the NFRD [67] explained that 588 organiza-
tions including companies, non-governmental organizations (NGO), academia, and public
authorities have participated to the public consultation on the Review of the NFRD. Twenty-
nine percent of respondents were both preparers and users of NFI disclosure, 22% were
users of such information, and 21% were only preparers. The consultation consisted of
45 questions divided into eight thematic issues: quality and scope, standardization, materi-
ality, assurance, digitalization, location of the reported information and personal scope,
simplification, and reduction of administrative burden.

Considering the quality and scope of NFI, the key underlying concerns raised by
respondents included reliability (37% of the total respondents), limited comparability
(47%), and limited relevance (36%) of reported information. Respondents suggested
further additional content issues with reference to taxonomy regulation related to six
environmental objectives: (1) climate change mitigation; (2) climate change adaptation;
(3) sustainable use and protection of water and marine resources; (4) transition to a circular
economy; (5) pollution prevention and control; (6) protection and restoration of biodiversity
and ecosystems. In fact, 69% of respondents agreed that environmental matters need to be
revised accordingly. Other content issues refer to governance, supply chain, and intangibles
such as intellectual property, software, customer retention, and human capital. Moreover,
noteworthy to be included as additional categories are targets and processes, scenario
analysis, forward looking information, and contribution to the Sustainable Development
Goals (SDGs).

With reference to standardization, 82% of respondents favored the application of
a common standard for non-financial reporting with sector-specific elements that will
alleviate comparability and reliability issues. Fifty-one percent of respondents agreed
with the application of the Global Reporting Initiative as main reporting framework of
sustainability-related issues, while 72% of respondents suggested the use of simplified
standards as a means to limit the burden for small and medium-sized enterprises (SMEs)
regardless of a mandatory regime of application (agreed with by 57% of respondents).

In relation to materiality, the emerging consensus is not clear-cut. While the mate-
riality definition on outside-in risks is proper to determine a company’s development,
performance, and position (69%), the materiality definition on inside-out risks is not appro-
priate to understand a company’s impact on society and the environment (54%). Relatedly,
72% respondents suggested the further disclosure of the materiality determination process.

With regards to assurance, 66% of respondents raised several differences in the assur-
ance requirements between financial information and NFI; moreover, member states have
transposed the assurance requirements differently into national laws. For these reasons,
67% of respondents agreed in favor of stronger assurance legal requirements.

Like both assurance and materiality, digitalization also needs further improvements
by tagging of reports containing NFI to make them machine-readable with a proportionate
balance of costs and benefits, even if the difficulties of its implementation are acknowledged,
especially when considering the primarily qualitative nature of NFI. Moreover, even the
location of the NFI reports need to be revised as respondents suggested that publishing
non-financial statement as part of a separate report creates problems to find NFI.

Ultimately, possible revisions are taken into account to broaden the scope of the NFRD
to additional public interest entities (PIEs). Sixty-two percent of respondents said the
scope of the NFRD should be broadened to all large PIEs by removing the 500 employees
threshold and aligning with the size definitions used elsewhere in the Accounting Directive.
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Drawing on these considerations thus far, the public consultation allowed respondents
to attach documents to the responses to support the argumentation. These documents
constitute valuable units of analysis; thus, the present study complements the analysis
of the Review of the NFRD by delving into the textual understanding of the annexed
documents with a text-mining analysis.

In the next section, we focus on the textual analysis technique adopted in this study
for rendering the thematic structure of the NFRD: topic modeling.

3. Research Method

The research method employed for this study is based on a text-mining analysis of
the documents annexed to the contribution on the Review of the NFRD. The analysis has
been conducted with the latent Dirichlet allocation (LDA) probabilistic topic modeling
(PTM) technique. We chose this method because it comprehensively assesses extensive
textual data sets and inductively sorts out main arguments. Thus, this technique has been
employed to address the following research questions:

(1) Which topics have been discussed in the annexed documents to the contribution on
the Review of the NFRD?
(2) How prevalent is each topic and how do the topics relate to each other?

The following sub-sections are organized as follows. First, we present the method-
ological issues involved in conducting a textual analysis with topic model, including its
strengths as well drawbacks to reinforce the reasons for applying this method here. Next,
we describe the sample selection, and finally, we delve into the procedural steps of the
textual analysis with PTM.

3.1. Textual Analysis with Topic Modeling

New methods of textual analysis borrowed from computer science have progressively
gained attention. More specifically, computer-based language processing approaches have
recently been applied to management disciplines [19,21] as well as social sciences [68] and
include content analysis, general natural language processing (NLP) of texts, topic model-
ing [19], and sentiment analysis [69], among others.

Topic modeling has been applied in the present study because it provides an automatic
procedure that scans a large collection of texts and inductively discovers topic-based
patterns—namely “it breaks down the corpus into themes” [24]. As stated by the pioneering
research of this technique [70] “topic modeling algorithms are statistical methods that
analyze the words of the original texts to discover the themes that run through them,
how those themes are connected to each other, and how they change over time.” In topic
modeling, some computational text processing methods are used: latent semantic analysis
(LSA) decomposes a corpus of terms into a vector space that records the number of times a
term occurs within the document and computes the similarity between terms, while LDA
is a probabilistic topic model (PTM) of a collection of texts which represents documents as
a “random mixture over latent topics, where each topic is characterized by a distribution
over words” [71].

LDA topic modeling inductively discovers underlying topics running through a
large collection of texts (i.e., corpus) and infers word probabilities in topics. It relies on
two assumptions: first, each document has its own topic distribution in which topics
are placed randomly; second, each topic has its own word distribution in which words
are placed randomly from the word distribution [72]. In other words, “each word in a
document [is modeled] as a sample from a mixture model, where the mixture components
are multinomial random variables that can be viewed as representations of ‘topics.”” [19]

Under these assumptions, the LDA algorithm considers the documents as “a bag of
words” with no syntax and “discovers the topic distribution for each document and the
word distribution of each topic iteratively by fitting this two-step generative model to
the observed words in the documents until it finds the best set of variables that describe
the topic and word distributions” [72]. That is, “words that occur in the same contexts
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tend to have similar meanings” [73]. For instance, the algorithm sorts out the following
co-occurrence of words within a document: “landform”, “hiking”, “landscape”, “hill”,
and “views”. This means that such repeating words are likely to refer to the topic “moun-
tains”. Moreover, “topic models are able to capture polysemy and different uses of a word
based on the contexts in which it occurs. For example, the term bank can co-occur with
words like money and credit in one topic and river and water in another topic—indicating
two very different meanings for the same word” [23]. This means that the meaning surfaces
from the linkages between words instead of solely from the words themselves [74].

The main strengths are the following. First, topic modeling comprehensively assesses
extensive textual data sets, thus, it has replaced human evaluations of large volumes of
documents and words, which are almost impossible to be manually coded by either single
researchers or research teams via qualitative data analysis approaches [75]. Other advan-
tages that can be derived from this technique are the objective selection of words from
a collection of documents and the capacity to record the weight of each word based on
the probabilistic calculations. Thus, the technique overcomes the pre-established clusters
of selections and related implicit human biases, because researchers inductively uncover
latent topics based on probability-based parameters without imposing categories on the
data [18].

Conversely, some drawbacks must be taken into consideration. In more detail, the set
of words with the best probability of co-occurrences do not display the name of the topic
whose words are being referred to. Taking the abovementioned example of the words
“landform”, “hiking”, “landscape”, “hill”, and “views”, the algorithm is not capable
of inferring the topic “mountains” from these words when iterated together; therefore,
the joint collaboration of researchers in addition to their understanding of groups of words
are crucial for associating related topics.

Despite this, the emerging approach is better suited than other research methods,
like manual content analysis, for presenting a more comprehensive picture of emerging
issues in a set of documents.

3.2. Sample Selection

The sample for investigation was collected from the annexed documents to the contri-
bution on the Review of the NFRD that can be retrieved at the EC website (at https://ec.
europa.eu/12129-Review-of-Non-Financial-Reporting-Directive/ public-consultation).
The total number of available documents was 128. In order for a document to be in-
cluded in the sample, we applied the following screening criteria. First, we excluded
twelve non-English documents (written in French, Spanish, Italian, German, and other
languages) to maintain comparability among the documents. Second, we omitted six dupli-
cated documents to avoid double counting, and we did not include nine documents with
just one page or containing just figures and graphs as these could jeopardize the algorithm.
Thus, a final total of 101 documents were used. Along with these criteria, the screening
procedure is shown in Table 1.

Table 1. Sample selection procedure.

Description Number of Documents

Total number of documents to the contribution on the

Revision of the Non-Financial Reporting Directive (NFRD) 128
e Screening of non-English written documents 12
e Screening of duplicates 6
e Screening of documents with one-written page or that 9

have figures and tables only
Final sample of investigation 101
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3.3. Data Cleaning, Processing, and Analysis with Topic Model

In accordance with Debortoli et al. [75] and Hannigan et al. [19], we operationalized the
topic model using Python in three steps: data cleaning, data processing, and data analysis.

First, with the corpus of data gathered from the 101 documents, we applied data
cleaning, as text data are large and contain lots of noise and duplicates, which can under-
mine the text-mining analysis. Thus, we removed stop words (like ‘a’, ‘the’, and ‘and’),
erased the punctuation, numbers, dots, and non-alphanumeric symbols, and converted all
the letters into lower case. Then, we considered variations in word forms with the same
meaning, such as ‘findings” and ‘finding’; thus, we lemmatized words (reduced them to
their dictionary form, such as plural to singular for nouns and simple present tense for
verbs; see Debortoli et al. [75]). After this screening phase, the base document unit for
the analysis with the LDA algorithm was related to each sentence of the 101 collected
documents. The total number of collected words was 135,000.

Next, we conducted the data processing to describe the corpus of texts. In doing so,
we obtained a visual representation of the most common words by counting the frequency
of each term in each document, and we constructed a ‘bag of words’ using the word cloud
package. This pre-processing phase had to be conducted before training the model to
ensure that the cleaning phase was properly addressed and to outline the samples of the
texts of the analyzed documents. The results are shown below (Section 4.1).

Finally, we processed the LDA model by training the model with the LDA visualization
package (pyLDAvis). We analyzed the results by visualizing the relationships between
the topics and their interpretability (see below, Section 4.2). To verify whether there was
a correspondence with the eight thematic issues suggested by the EC in the consultation,
we set this (eight) as the number parameter of topic labels for the LDA model, while the
number of words for each topic the model sorted out was set at 10, in line with prior
research [18,22,73,74]. In other words, we aimed to understand whether the eight topics
proposed by the EC were of equal importance in the discussion in the annexed documents
or whether there had developed a concentration on some topics around certain issues.
Based on these results, we reviewed the number parameters of topics for the LDA algorithm
in order to feature the most relevant topics.

The analysis followed the protocol related to the topic interpretability suggested by
Sievert [76] and topic coherence following Roder [77]. The topic interpretability com-
prehends the understanding of meanings and the prevalence of topics as well as their
relationships. The meanings and the prevalence of topics were derived using the pyL-
DAvis package by counting the topic-specific frequency of terms; when analyzing the
relation between the topics, we examined the topics—terms relationship [76]. The topic
coherence considers the proximity of topics sorted out in the query words of the document
passages [77], exploring the space of topic coherence measures. Thus, we aimed to discern
their specificities by analyzing the LDA output as grouped into the words of the main
topics and their relations for each topic. We complemented this phase by interpreting
the meaning of the topics and by assigning to each group of words the related topic la-
bel. In this inductive phase, we also performed an intellectual analysis to rate individual
documents within each topic as a validation [24]. In so doing, we coded each group of
words autonomously and independently, analyzing the topics of the same data package
and considering the literature on the co-occurrence of words and topic model [20]. By way
of a final check, we discussed the descriptive labels assigned to each group of words so as
to achieve consensus about the thematic pattern of each topic. When divergences occurred,
we discussed the matter until we arrived at an agreement on the label related to the topic.

Figure 1 shows the three-part process of data cleaning, data processing, and data
analysis as described. The results of the visual representation of most common words,
the prevalence of topics, and their relationships are described in the next section.
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4. Results

The results are shown thereafter. First, we display a visual representation of the most
common words computed in the data processing phase. Second, we present the LDA
model with eight topics to demonstrate the relationships between the topics of the Review
of the NFRD, and we inductively identify the main topics at the core of the discussion.

4.1. Visual Representations of the Most Common Words

Figure 2 displays visual evidence of the most common words adopted in the corpus
of texts. As already explained in the research method section, this pre-processing outlines
the main words with the aim to understand whether the data cleaning has been computed
correctly; it does not attribute any kind of quantitative data. Unsurprisingly, the prevailing
words are “reporting”, “financial”, “non-financial”, “European”, “Directive”, “business”,
“NFRD”, “ESG” (which stands for environmental, social, and governance), “standards”,
“human”, and “rights” (interpreted as “human rights”).
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Figure 2. Word cloud.

In order to quantify the frequency of these words, we plotted the ten most frequent
words based on the list of document vectors we created in Python. Figure 3 shows the
histogram that graphically displays these ten most common words. We have “reporting”
with 1662 occurrences, “information” with 1384, “nonfinancial” with 1177, “financial” with
897, “company” with 751, “business” with 666, “EU” with 635, “rights” with 623, “human”
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with 605, and “disclosure” with 603. Each of these words also occur in the word cloud
shown above, but they are now displayed in graphical order ranked by their occurrence.

Top 10 Most Common Words NFI
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“III
A =
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counts
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nonfinancial
financial
company
business
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Figure 3. Top ten most common words.

4.2. Inductive Discovery of the Main Topics

We first sought to understand whether there is any correspondence with the eight
thematic issues proposed in the consultation of the NFRD. To this aim, we set eight as the
main parameter to process the LDA topic modeling using the pyLDAvis package in Python,
according with Goloshchapova et al. [78]. pyLDAvis presented a two-dimensional display
of the topics, shown in Figure 4.

On the right-hand side, the Top-30 Most Salient Terms identifies the salience of words,
namely, the prevalence of words in terms of their overall term frequency. We did not select
any specific topic, for instance 1, 2, or 3, thus, the list comprehends the most common
words among all the corpus of texts. On the left-hand side, the Intertopic Distance Map
presents the relationships between the topics; these relations are reflected in the position
and the amount of the overlap. First, we have to consider that all circles are the same
size, that means they are of equal importance and none is dominant over another. Second,
as we can see, we can clearly distinguish three topics as they are displayed oppositely in
the graph, while topics 4, 5, 6, 7, and 8 are overlapping with each other. This means that
the word list for the topics is not clear-cut and some words are present both in topic 5, 6,
7, 8. Looking at this Intertopic Distance Map and linking to our research objective, it is
possible to draw the following implication. There is not a perfect correspondence with the
eight thematic issues proposed by the consultation as the overlap between topics 4, 5, 6, 7,
and 8 is evident. Therefore, in order to better delve into the understanding of which topics
were the most discussed and what the related argument was about, we hypothesized the
presence of four main topics as main issues on debate, then, we ran the LDA algorithm
again by setting four topics as the main parameter.
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Figure 4. pyLDAvis visualization-eight topics.

Figure 5 plots the distribution of the inductive discovery of four topics when setting
four as the parameter on the LDAvis analysis. On the right-hand side, the Top-30 Most
Salient Terms are quite similar to before as the selection includes the full dataset. On the
left-hand side, however, we now have a clear-cut distinction between the prevailing topics,
therefore, we can deduce that there are four main issues at stake in the consultation.
As before, all circles are the same size, namely, of equal value. In order to delve into the
understanding of each topic, we gathered the LDA results with ten words, in line with
prior research that suggests a number ranging from five to ten words as sufficient to decide
the content for each topic (see Goloshchapova et al. [78]). In so doing, the algorithm gathers
ten words by proximity and granularity; this means that the words are displayed in terms
of how closely related they are to the data set.
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Figure 5. LDAvis visualization—four topics.

Table 2 presents the list of words the algorithm presented and the title of each topic
which was inductively derived by the researchers. Topic 2 entails the words “nonfinancial”,

“financial”, “framework”, “business”, “European”, “risks”, “stakeholders”, “investors”,
“standard”, “public”; thus, it refers to the standardization and the usage of a common frame-

V/a7i v V/7i V/a7i

work. Topic 3 has “reporting”, “sustainability”, “social”, “report”, “relevant”, “including”,

A v

“sustainable”, “corporate”, “materiality”, “global”. Topic 4 includes “Impact”, “value”,

V7a7i ”ou a7

“assurance”, “nfrd”, “reliability”, “data”, “esg”, “requirements”, “society”, “process”.

Table 2. Four main topics.

Topic Name 10 Words Extracted by the Algorithm

Quality of NFI Information, company, eu, rights, hu.man, disclosure, management, need,
scope, environmental
. Nonfinancial, financial, framework, business, European, risks, global,
Standardization . .
investors, standard, public
Materiality Reporting, sustainability, social, re}.)o%‘t, relevant, including, sustainable,
corporate, materiality, stakeholders
Impact, value, assurance, nfrd, reliability, data, esg, requirements,
Assurance

society, process

With this text-mining analysis, we can deduce the prevalence of four main topics
(quality of NFI, standardization, materiality, assurance) at stake during discussions between
academics, practitioners, and other business organizations. The issues of human rights and
environment are the main content issues which respondents suggest as characterization of
the quality of NFI. Standardization means the adoption of a framework which facilitates
the comparability of data for both investors and stakeholders. Materiality and assurance
have always been discussed by academics and practitioners since the first inception of
the mandatory regime of NFI disclosure. To further the arguments on these topics in the
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Discussion sections, the quotes of some annexed document has been reported to portray
the phenomenon together with the theoretical perspectives of academics on these issues.

5. Discussion

Based on the results described above, the discussion delves into the four main topics
at stake for the public consultation, which are sorted out from the textual analysis. The four
main topics are systematized with the ranking presented in Table 2 and discussed with
support for the manual reading of the annexed documents.

NFI quality emerges as the first topic in terms of relevance. There is a common
consensus that current non-financial reporting does not offer a holistic view of companies’
business models, associated risks (both financial and non-financial), related material issues,
a fair taxation of value-added, and does not properly comprehend perceived potential
liability or exposure areas. Scholarly academics in sustainability accounting have deepened
analysis on NFI disclosure quality regarding the illustration of what and how companies
disclose their sustainability. The what dimension of NFI disclosure refers to the policies
and practices in outlining social, environmental, and employee matters, as well as human
rights and anti-corruption issues related to information completeness. The how dimension
of NFI disclosure deals with the ways of disclosing, ranging from readability to credibility
and from accuracy to the disclosure tone, by including stakeholders’ judgments [79,80].

Standardization is the second topic that surfaces from the textual analysis with topic
model. In fact, this issue is quite widespread in the stream of NFI disclosure regarding
the significant variation across companies and jurisdictions because of managerial discre-
tions left to preparers. The various standards and guidelines should be streamlined to
avoid duplication, remove gaps, and ensure that preparers have a clear set of standards.
The International Trade Centre has identified nearly 255 standards, codes of conduct,
and audit protocols that address sustainability-related information across 80 sectors and
180 countries [81]. Thus, a myriad of international standards frameworks has been devel-
oped during the 21st century to improve the reporting of sustainability issues and NFI
disclosure, leading to ill-defined and murky procedures that have even emphasized several
approaches to assess material topics.

Relatedly, materiality is the other important issue jeopardized by information that is
readily available as opposed to relevant matters that are core to the business. For instance,
“typical company disclosure is too vague, general, and incomplete to allow for external
parties to understand the company’s potential and actual human rights risks, impacts and
plans to address them.” This viewpoint confirms the perspective of Puroila and Mékela [65],
who argue that the application of the materiality principle and its determination process
follows a “tick-the-box” approach. In fact, materiality should be considered as a process that
comprehends the interplay between the disclosure of useful information to stakeholders,
integrative risk management practices, and ESG performance and evaluations.

Similarly, the assurance and verifiability of information, which is the fourth topic in
terms of importance, is demanding, as it has not been applied unanimously in all member
states. This procedure will complement the assessment of relevant and reliable information
by avoiding “greenwashing” behaviors. In turn, the quality of sustainability reporting will
be improved by closing the loop.

Overall, the reporting process should provide a “means whereby the summarized
information that produces accountability can be reported in such a way that the collab-
orating parties receiving the accounting reports can evaluate their risks and apportion
rewards” [64]. Businesses must be accountable to a variety of stakeholders and leaders, who
are asked to responsibly react to disruptive changes with resource rebalancing, investments
in workforce training, and advancements in new models of summarizing sustainability
risk-related information for different stakeholders. Harrison and van der Laan Smith [63]
maintain that the premises of responsible accounting for stakeholders support information
on the risk assessment of financial and non-financial issues linked to stakeholders’ relation-
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ships and transactions. In such a way, stakeholders can precisely manage risks associated
with their investments in both financial and non-financial firm resources.

The accounting method that considers risk assessments of financial and non-financial
issues in joint conjunction with stakeholders’ relationships will trickle down managerial
tools to further develop integrated strategies in line with the core business and stakeholders’
interests. Thus, this approach to assess and manage risks considering stakeholders’ rela-
tionships implies a deep understanding of potential value created and destroyed, both from
a financial and non-financial perspective and embraces the value creation/destruction with
inclusion/exclusion of any value types (financial, relational, intellectual, or environmental).

6. Conclusions

This research depicted the thematic evolution of the large stream of NFI reporting and
delved into analysis of the Review of the NFRD to understand the main topics covered in
public consultation. Toward this end, the study tracked 101 annexed documents written in
English and performed a textual-mining analysis with the topic model rendering technique.
Such a big data approach gathers an extremely high amount of textual data to establish the
top themes according to the probabilistic allocation. Topic model is a powerful facilitator
for textual analysis, especially when handling a considerable amount of text data, as the
algorithm employs rigorous and well-defined control over analysis granularity. However,
as with all big data approaches, topic model must be implemented carefully by supporting—
and not substituting—the scientific understanding of researchers, who contribute to more
thoroughly delineating the boundaries of such a text-mining approach with the ultimate
goal of enriching knowledge and generating insights. As such, the study complemented the
textual analysis by meticulously reading the text of the annexed documents under analysis.
This complementary approach allowed us to extract the following findings. From the eight
thematic issues the public consultation focused on, the research found that four main topics
were at the stake of discussion. These topics were NFI quality, standardization, materiality,
and assurance. Sustainability accounting academics have vividly debated these topics,
suggesting a reflection of the premises underlying reporting practices and, more broadly,
the purpose of business, which is to create value between and among stakeholders for
enhancing sustainable development, namely the Sustainable Development Goals (SDGs),
as grand challenges. Drawing on this consideration thus far, this research has the following
practical implications for policymakers. First, the research suggests enacting a convergence
among standards in favor of more relevant, comparable, and reliable information, both
financial and non-financial. Second, the ranking of the four main issues (NFI quality,
standardization, materiality, and assurance) that emerged from the annexed documents,
together with the questionnaire responses, could be considered by the EU regulator in
revising NFRD. Likewise, for what concerns the theoretical perspective, the research implies
the need to adopt an integrated approach characterized by the matching of reporting
procedures to strategic objectives and governance mechanisms.

Limitations and Avenues for Future Research

This research, like all others, is not without limitations. First, this study does not
adopt sentiment analysis, which could complement the understandability of topic mean-
ings and discover the tone of disclosures regarding positive, negative, and neutral word
connotations [82,83]. Second, another limitation is related to the topic model methodology.
Specifically, since we only used Python to compute the algorithm, our results are deeply
linked to Python; however, we could implement the research with other programming
languages, such as Matlab. Furthermore, in agreement with other scholars [21,22], this re-
search method is quite new, as is using such a large volume of data. Accordingly, results are
subjected to dynamic changes over time, and future algorithms may be refined to facilitate
a better understanding of the topics.

Research results could be an important cue for future studies focusing on NFI qual-
ity, standardization, materiality, and assurance. Future studies may involve conducting
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qualitative research and gathering insights from practitioners working in the field of sus-
tainability reporting to operationalize mechanisms of materiality processes, assurance
practices, and NFI standardization to ultimately ensure reliable, relevant, and comparable
information. Another line of research could develop literature reviews on such topics using
topic model techniques.

To conclude, NFI is gaining ground and promising steps for the NFRD review,
along with the International Financial Reporting Standards (IFRS) consultation on sustain-
ability reporting, have started favoring a convergence of both financial and non-financial
reporting practices. This needs accounting methods which consider risk assessments and
risk management of financial and non-financial issues in joint conjunction with stakehold-
ers’ relationships to address stakeholder based-measures and inclusive mechanisms to
value stakeholder-focused decision-making.
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