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Introduction

"If you write the problem down clearly, then the matter is half solved."”

Kidlin’s Law

Under the Environment, Social, and Governance (ESG) framework, the financial sector
is undergoing significant transformations to address the challenges facing global society.
With the growing evidence of climate change and the materialization of non-financial
risks, sustainability issues have risen to the global political agenda. The ESG framework
aims to integrate non-financial considerations—namely ESG risks and opportunities—
into traditional financial analysis. This focus extends beyond the investment sector and
influences all sectors of the economy, as any organization seeking access to capital markets
is now required to enhance transparency and disclose key sustainability-related indica-
tors. The importance of ESG disclosures in promoting transparency and accountability
within investment decisions has become particularly critical as all individuals—whether
through direct investments, mutual funds, or pension and retirement plans—are increas-

ingly impacted by these developments and need to be properly informed.

In a market economy, where the actions of one entity can have wide-reaching effects on
others, every organization’s activities contribute to a larger, interconnected system where
one’s impact affects the entire ecosystem. The collective responsibility of all market par-
ticipants to comprehensively disclose their ESG impacts becomes crucial in this context.
Without full disclosure from all participants, it is impossible to accurately assess the true

impact of economic activities. Achieving true sustainability, therefore, requires a col-



lective effort toward transparency and accountability. Sustainable finance, which seeks
to align financial systems with sustainable development by integrating ESG factors into
decision-making processes, depends on such collective action. This is essential as it mo-
bilizes capital toward projects and initiatives that contribute to long-term environmental
and social well-being, ensuring that economic growth does not come at the expense of fu-
ture generations. Without transparency and accountability from all market participants,

the goal of sustainable finance remains out of reach.

However the reliability of disclosed information has become a significant concern (Amel-
Zadeh and Serafeim, [2018; Diouf and Boiral, 2017; van Duuren et al., 2016)). Various
forms of misrepresentation exist: "greenwashing," which involves the overstatement of

" which refers to the understatement

environmental achievements, and "brownwashing,'
of these achievements. Firms can exploit flexible standards in ESG reporting, often
using vague, boilerplate language that obscures their true actions (Crilly et al., 2016).
In extreme cases, such as the Volkswagen scandal, companies may engage in deceptive
practices that not only contradict their stated ESG commitments but also involve ille-
gal activities to maintain a fagade of sustainability leadership (Siano et al., [2017)). The
motivations behind these practices vary; firms often resort to greenwashing in anticipa-

tion of greater stakeholder engagement, while brownwashing becomes more prevalent in

deregulated environments where shareholder interests dominate (Kim and Lyon, 2015]).

Given these challenges, the transition from voluntary to mandatory ESG disclosure rep-
resents a critical step in ensuring access to sustainable information, making transparency
and sustainability reporting mandatory for all large financial market participants. These
regulations aim to enhance transparency, comparability, and accountability by enforc-
ing specific standards. Research shows that mandatory disclosure not only increases
ESG information but also improves its quality by imposing stricter reporting frameworks
(Krueger et al., [2021). Moreover, external scrutiny from NGOs and regulatory bodies
has been shown to effectively reduce misrepresentation practices (Kim and Lyon, 2015).
However, the success of these regulations depends on a robust regulatory framework,

effective enforcement, and accurate ESG data reporting. As ESG reporting evolves, col-



laboration among academics, practitioners, and policymakers will be essential in ensuring
these disclosures meaningfully reflect organizational sustainability and advance sustain-

able finance.

To address these complexities, this thesis provides a comprehensive examination of the
regulatory and strategic dimensions of ESG disclosures. The first chapter of this thesis
presents the harmonization challenges faced during the initial efforts to regulate ESG dis-
closures at the EU level and assesses, based on a comparative analysis of research findings
and country-cultural dimensions, the role of cultural and economic contexts in shaping
the interpretation and application of these regulatory mandates. Notably, the chapter
sheds light on the importance of material and strategic forward-looking information in
enhancing the quality of these disclosures, aligning with the forthcoming regulatory revi-
sions. Based on an experimental analysis, the second chapter offers insights into how the
time-horizon precision of ESG disclosures influences their perceived credibility among
stakeholders, exploring the joint effects of precision and stakeholder experience. The
third chapter investigates the relationship between sustainability-forward-looking disclo-
sures and stock liquidity, using empirical analysis to uncover the financial implications
of precise ESG reporting. The fourth chapter explores the potential of generative Al in
democratizing sustainability assessments, highlighting the opportunities and challenges

in broadening access to ESG evaluations. Following this introduction:

Chapter 1: Harmonizing ESG Reporting in Europe: Comparing research findings on

EU Directive 2014,/95/EU implementation and cultural dimensions

The first chapter sets the stage by examining the regulatory landscape in Europe, partic-
ularly the implementation of the EU Directive 2014/95/EU across various countries. It
assesses how national legal frameworks and societal expectations shape the quality and
extent of ESG reporting. The analysis reveals significant regional differences, highlight-
ing the importance of cultural and economic contexts in understanding how regulatory

mandates are interpreted and applied at the national level.

Chapter 2: Precision and Perception in ESG Reporting: Analyzing the Credibility in
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ESG Disclosures

Building on the regulatory overview, the second chapter delves into the methodologies and
perceptions surrounding ESG reporting. It investigates the role of time horizon precision
in ESG disclosures and how these are perceived by different stakeholders. The chapter
analyzes how varying levels of precision in ESG reporting impact the perceived credibility
of these reports. Through experimental design and analysis, the chapter explores the joint

effects of precision and stakeholder experience on the evaluation of ESG reports.

Chapter 3: Sustainability- Forward-Looking Disclosure and Stock Liquidity: A European

Investigation

The third chapter focuses on the implications of precise ESG reporting on financial mar-
kets, particularly examining the relationship between sustainability-forward-looking dis-
closures (SFLD) and stock liquidity. Through empirical analysis, the chapter explores
how the quality of forward-looking sustainability disclosures impacts stock market lig-

uidity, offering insights into the financial materiality of ESG practices.

Chapter 4: Democratizing sustainability assessment: Leveraging generative Al for as-

sessing corporate sustainability

In the fourth chapter, the discussion turns to the potential of emerging technologies, such
as Al to enhance the accessibility of sustainability assessments. This chapter explores the
challenges and opportunities posed by these technologies in broadening the scope of ESG

evaluations, making them more inclusive and accessible to a wider range of stakeholders.

By examining both the overarching regulatory frameworks and the specific mechanisms
that influence disclosure quality and market impact, this research aims to provide action-
able insights into how ESG reporting can be optimized to meet both regulatory demands

and stakeholder expectations.
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Chapter 1

Harmonizing ESG Reporting in Europe: Comparing re-
search findings on EU Directive 2014/95/EU implemen-

tation and cultural dimensions

Melanie Luxembourger

Unwversity of Luxembourg, Luzembourg

Abstract

This study explores the role of country-specific legal frameworks and societal expecta-
tions on ESG reporting across Europe, particularly in the context of the EU Directive
2014/95/EU. The aim is to analyze how national cultural and economic contexts influence
the interpretation, implementation, and effectiveness of these regulatory mandates, with
a focus on identifying regional disparities in ESG reporting practices. The research syn-
thesizes data from various academic studies on the implementation of the EU Directive
2014/95/EU across different European countries and identifies and categorizes the diverse
national approaches to ESG reporting, drawing on cultural dimensions and economic con-
ditions as key variables influencing the outcomes of the directive’s implementation. The
findings reveal significant disparities in the quality and extent of ESG reporting across
Europe, driven largely by differences in national cultural values and economic contexts.
Countries with strong pre-existing ESG practices, such as France and Scandinavian na-
tions, show higher compliance and quality in reporting, whereas Central and Eastern
European countries face challenges due to economic constraints and weaker governance
structures. The research also highlights the role of cultural dimensions, such as power
distance and individualism, in shaping the effectiveness of ESG disclosures. These results
contribute to the ongoing discourse on ESG reporting by providing an understanding of
how legal and cultural frameworks intersect to influence corporate sustainability practices

in Europe.
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Chapter 1. Harmonizing ESG Reporting in Europe

1 Introduction

By implementing Directive 2014/95/EU, the European Union has made a significant
stride towards corporate responsibility (Pizzi et al., |2021). This initiative is part of a
larger FEuropean push to lead global sustainability standards and ensure that companies
commit to and report on sustainable and responsible business operations. The Non-
Financial Reporting Directive (Directive 2014/95/EU, hereafter NFRD), which came
into effect in 2014, requires large companies with more than 500 employees to disclose
non-financial and diversity information (European Commission, [2014)). The directive
mandates the inclusion of information on environmental matters, social and employee
aspects, respect for human rights, and anti-corruption and bribery issues (Moggi et al.,
2023). The directive aims to enhance corporate transparency and encourage sustainable
practices by providing stakeholders with crucial non-financial information, thereby bridg-
ing informational gaps between companies and stakeholders (Grewal et al., [2019; Pizzi

et al., 2022). About 11.000 companies are covered by the NFRD.

Research consistently indicates that the NFRD has significantly increased the quantity
of non-financial disclosures (Agostini et al., 2022; Arif et al., 2022; Cordazzo et al.,
2020; Korca et al., [2021; Papa et al., 2022)), although the relationship with the quality
of these disclosures is less significant (Agostini et al., 2022; Aureli et al., 2020; Bini et
al., [2023), with significant enhancements observed in specific areas like environmental
reporting (Papa et al., 2022)), social and employee matters (Korca et al., [2021)), policies
and due diligence, principal risk, and non-financial key performance indicators (Traxler et
al., 2023)), while there is a persistence of low-quality stakeholder engagement disclosures
(Petruzzelli and Badia, [2024) and business model reporting practices (Traxler et al.,
2023)). The directive has also positively influenced ESG performance, particularly in

environmental and social aspects (Aluchna et al., 2022; Cuomo et al., 2024)).

The NFRD is characterized by its flexibility, allowing Member States considerable dis-
cretion in its implementation (Szabados, [2021)). National differences and institutional

contexts have resulted in inconsistent application and effectiveness of the directive across
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Chapter 1. Harmonizing ESG Reporting in Europe

the EU (Aureli et al., [2018; Dumitru et al., 2019; Posadas et al., 2023)). Indeed, the non-
prescriptive nature of the directive has led to varied interpretations and implementations,
which has affected the overall quality and comparability of non-financial reports (Aureli

et al., [2020; Pizzi et al., [2022; Posadas et al., |2023).

The heterogeneity of the real effects of the NFRD can be attributed to differences in
country-level enforcement and implementation, highlighting the need for more research
into these country-specific enforcement differences due to the limited information avail-
able on enforcement activities (Fiechter et al., 2022). As Gray, |1988| highlights, national
accounting systems are influenced not only by economic and legal factors but also by cul-
tural dimensions that shape how regulations are interpreted and enforced. The complex-
ity of enforcing a unified reporting standard across diverse legal and cultural landscapes
within the EU is further compounded by the important interrelationship between regula-
tory bodies and the accounting profession in various countries, as they form a 'regulatory
community’ where members ’'frequently influence each other, act with reference to each
other, and desire each other’s respect’ (Meidinger, [1987)). This interdependence can lead
to a form of ’cultural capture,” where the close relationship between these actors may re-
sult in biased enforcement or interpretation of the NFRD, exacerbating the inconsistencies
observed across different Member States. Thus, this review explores the intersection of
legal frameworks, societal norms, and cultural values in shaping ESG reporting practices

across Europe.

Previous literature reviews on the Directive have identified several key gaps. Dinh et al.,
2023 and Michalak et al., [2023| both discover a country-selection bias in the literature,
with most studies focused on the UK, Germany, France, and Italy, and limited research
on Eastern Europe. Initial studies on the NFRD originated from Denmark and Sweden,
later expanding to other countries, with Italy becoming particularly prominent (Michalak
et al., 2023)). This geographical focus suggests that enforcement and academic scrutiny
of the NFRD vary across different jurisdictions, with certain countries leading in both
research output and policy development. Dinh et al., 2023 call for more research on

the mandatory European sustainability reporting settings, including the transposition of
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Chapter 1. Harmonizing ESG Reporting in Europe

EU legislation into domestic law and the relevance of national enforcement. Furthermore,
Korca et al., 2021 call for an examination of contextual factors in mandatory non-financial
disclosures, the Directive’s binding requirements and non-binding guidelines, and the

Directive’s effects across countries, organizations, and timelines.

In an attempt to investigate these gaps, the proposed review identifies relevant papers
on how European nations implement the European Directive into their national law and
the impact it had on their reporting practices. The study attempts to synthesis these
data to understand how country-specific regulatory frameworks and social expectations
affect ESG reporting in Europe, notably in the context of the EU Directive 2014/95/EU
and answer the question of how do legal frameworks, societal norms, and cultural values

affect ESG reporting methods in Europe?

To identify relevant academic articles for this review, a systematic search was conducted
in databases like Scopus, Web of Science, EBSCOhost, Google Scholar, and the Social
Science Research Network (SSRN), using a comprehensive query designed to capture
various aspects of ESG reporting practices, specifically within the context of European
countries and the impact of legal frameworks such as the NFRD and CSRD. The search
terms included a combination of keywords related to ESG, sustainability, corporate so-
cial responsibility, and non-financial reporting, as well as specific country names within

Europe to ensure geographical relevance.
The search query was structured as follows:

e Keywords for ESG and Reporting: Terms such as "Environmental, Social, and
Governance," "ESG," "sustainab*," "Corporate social responsibility," "CSR," and
"Non-financial" were paired with terms like "report*" and "disclos*" to capture a

wide range of relevant literature on ESG reporting practices.

e Geographical Scope: The query included all European countries by name, as well
as broader regional terms like "European Union" and "European Economic Area,"

ensuring the inclusion of studies from across the continent.
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Chapter 1. Harmonizing ESG Reporting in Europe

e Legal and Regulatory Frameworks: To focus on the regulatory context, terms such
as "Non-Financial Reporting Directive," "NFRD," "CSRD," "Corporate Sustain-
ability Reporting Directive," and combinations of "legal" or "regulat*" with "frame-

work™" or "requirement™" were included.

Following the initial identification of studies through the systematic search, 522 records
were retrieved from the selected databases. After removing 194 duplicates, 328 unique
records were screened based on relevance to ESG reporting within the Furopean context,
particularly concerning the NFRD and CSRD. This led to the exclusion of 160 studies and
the inability to retrieve 2, leaving 166 studies for full-text review. This phase aimed to
confirm the relevance of each study to the research questions, resulting in the exclusion of
39 studies. Among these, 20 studies were excluded due to focusing on the wrong setting
(e.g., non-European countries or regions), and 17 were excluded because they utilized
study designs not aligned with the review’s objectives. After applying all inclusion and

exclusion criteria, 129 studies were deemed relevant and included in the final review. The

detailed PRISMA flow diagram outlining this process is available in the

In line with Hardies et al., [2023| recommendations, this review does not restrict itself to
a narrow set of ’leading’ or top’ journals, as this could exclude many relevant studies
from less internationally recognized journals. This approach was particularly crucial for
obtaining insights from specific countries, especially those that have been identified as
understudied. By including respected regional publicationd!] this review ensures that our

analysis reflects both dominant trends and country-specific insights.

The remainder of the review is organized as follows. Section 2 reviews the different
national implementations; it examines how the non-prescriptive nature of the directive
has led to varied interpretations and implementations across EU countries. The analysis
identifies relevant clusters of countries based on regional and cultural differences and

discusses how these variations affect the overall quality and comparability of non-financial

'Such cases include for example studies like ‘Development of Non-financial Reporting: The Case of
Baltic Countries’ published in European Integration Studies, a journal based in Lithuania, and ‘Envi-
ronmental Disclosures According to ESRS in Polish Companies’ from the journal Economics and Envi-
ronment, published by the Polish Association of Environmental and Resource Economists.
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Chapter 1. Harmonizing ESG Reporting in Europe

reports, highlighting the influence of national culture on ESG reporting practices. Section
3 explores the firm-specific cultural values and corporate governance structures that shape
sustainability disclosures. Section 4 reviews the best practices according to EU non-
binding guidelines and preparation for CSRD, focusing on materiality, business model,
and strategy in the context of ESG reporting. It addresses the challenges of implementing
these concepts and how the CSRD aims to address these issues. The need for forward-
looking, strategic reporting is emphasized, along with the impact of cultural differences

on the quality of forward-looking disclosures.

2 Country-level cultural dynamics: national imple-
mentations of the directive

This section reviews the different national implementations investigations in the liter-
ature. it examines how the non-prescriptive nature of the directive has led to varied
interpretations and implementations across EU countries. To better understand these
variations, an analysis of the frequency of particular European countries being the focus

of research in the literature, whether alone or together with other countries.
[Insert Figure |1.1] about here]

This analysis reveals distinct clusters of countries that are frequently studied together,
reflecting interest in their regional and cultural similarities in their approach to imple-
menting the NFRD. Notable, Western and Southern European countries, Scandinavian
countries, and Central and Eastern European (CEE) countries each form identifiable

clusters.

2.1 Western Europe: strong pre-existing practices

Italy is the most extensively studied country, with 29 instances of research focus. A
potential explanation is the fact that Italy is a nation with historically weak focus on sus-

tainability (Posadas et al., [2023; Venturelli et al., 2019), where companies, on average,
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Chapter 1. Harmonizing ESG Reporting in Europe

only fulfilled half of the NFRD requirements in their 2015 reports—just after the Direc-
tive was published but before it was enforced as national law (Venturelli et al., [2017)).
This context makes Italy a prime example for evaluating the effectiveness of regulatory
enforcement, particularly given the country’s exemplary implementation of the directive,
especially regarding the necessary assurance (Aureli et al., 2018; Lombardi, Cosentino,
et al., [2022). While numerous studies found a considerable increase in the quantity of
disclosures post-implementation (Agostini et al., 2022; Papa et al., 2022)), there is no
evidence that regulatory pressures have positively impacted the quality of sustainability
information disclosed (Posadas et al., [2023)), with only a marginal improvement observed
(Korca et al., 2021), and lack of in-depth presentation of information (Lombardi, Schim-
perna, et al., 2022)). Firms with prior experience in non-financial reporting showed better
compliance with the new directive but did not substantially change their practices to
exceed the minimum requirements (Cordazzo et al., 2020; Doni et al., |2020)). Several
studies even found a significant decrease in the publication of sustainability performance
indicators by Italian corporations (Raucci and Tarquinio, 2020; Tarquinio et al., [2020)),
suggesting a more selective and cautious approach to reporting, focusing on indicators
deemed more relevant to comply with the Directive’s requirements (Pizzi, 2024; Posadas

et al., 2023).

While having similar legal frameworks and belonging to the same territorial context
of Mediterranean countries (Posadas et al., 2023|), Spanish culture is described as more
indulgent compared to the more masculine, individualistic, and long-term oriented Italian
culture. These cultural differences contribute to varying approaches and effectiveness in
non-financial reporting between the two countries (Garcia-Sanchez et al., [2023)). Both
countries indeed differ in sustainability reporting experience, as Spain had a stronger
tradition in sustainability disclosure, promoting ESG practices through initiatives like
CERSE in 2008 and the Spanish Sustainable Economic Law in 2011 (Garcia-Sanchez
et al., 2023; Posadas et al., 2023]).

Similar to Italy, Spain made assurance of the reports mandatory, but also included a

gradual increase in the scope from a 500-employee threshold at first to 250 from 2021 on-
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Chapter 1. Harmonizing ESG Reporting in Europe

wards, providing smaller companies with more time to prepare for the new requirements
(Aguado-Correa et al., [2023; Anguiano-Santos and Rodriguez-Entrena, 2024)). However,
despite the mandate, non-compliance with some requirement is observed (Garcia-Benau
et al., 2022), notably with external assurance (Araya and Sierra-Garcia, 2021). Stud-
ies collectively show that Spain’s pre-existing culture and practices in sustainability
reporting played a more crucial role in report quality, with voluntary and normative
mechanisms proving more effective than coercive ones (Anguiano-Santos and Rodriguez-
Entrena, 2024; Posadas et al., 2023). Although the NFRD increased the quantity, the
extent of regulatory compliance was strongly linked to the specific business sector in
which the company operates (Sierra-Garcia et al., 2018), with disclosure quality driven
by a focus on topics relevant to influential stakeholders (Esteban-Arrea and Garcia-Torea,

2022).

The country with the strongest background in ESG reporting however is France, starting
in 1977 with the "bilan social" requiring companies with over 300 employees to disclose
standardized information on working conditions and remuneration and making it one of
the first EU countries to mandate such practices (Aureli et al., 2018; Kiihn et al., [2014)).
Followed the “Nouvelles Régulations Economiques” (NRE) Act of 2001, requiring the
integration of social and environmental information into the annual reports of companies
listed on the Paris stock exchange (Aureli et al., 2020; Baalouch et al., 2019; Kiihn
et al., 2014). Subsequent legislation, including the Grenelle I and II Acts (2009, 2010,
2012), expanded these obligations to large companies and subsidiaries of listed companies.
The Grenelle IT Act, effective from December 31, 2013, required companies with over 500
employees to produce annual "social and environmental reports," and necessitating third-
party verification for credibility and transparency (Aureli et al., |2020; Baalouch et al.,
2019; Kaya, 2016)). The implementation of this comprehensive legislation has resulted in
a higher level of compliance, as highlighted by the "OREE" 2014 study, which found that
listed companies exhibited more systematic and accurate disclosures, to the extent that
by 2013 nearly 100% of large companies were reporting non-financial information (Kaya,

2016)). As such it is no surprise that France adopted the most stringent transposition of
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the Directive, notably expanding the scope of companies required to comply to non-listed
companies and non-listed investment funds having a net turnover over EUR 100 million

(Aureli et al., |2018; Heichl and Hirsch, [2023)).

As two of the largest economies in the EU, France and Germany were often studied
together, offering insights into how economically significant nations implement and in-
fluence ESG policies. While Germany did not mandate sustainability reporting prior to
the Directive, the disclosure of nonfinancial information was already high, with 87% of
the companies included in the DAX 30 disclosing nonfinancial information in 2010, and
only two companies not doing it by 2016 (Mion and Adaui, |2019). However, driven by
political and business interests, Germany was a fierce opponent of stricter ESG regula-
tions and reporting rules, nearly causing the NFRD’s failure (Raith, 2023). The German
Parliament (Bundestag) eventually passed the CSR-RL-UG law, following a one-on-one
principle without major changes despite opposition from Green and Left-Wing opposition
parties (Gerwing et al., 2022; Raith, 2023). The implementation led to moderate changes
in the quality between 2016 and 2017 (Mion and Adaui, [2019), but with significant pos-
itive development over the following years (Schroder, |2022). Moreover, while auditors
must verify only the existence, not the content, of the nonfinancial statement according
to § 317 German GAAP, most firms (51.8%) used external assurance for their nonfinan-
cial statements, with the majority (93.9%) opting for limited assurance (Gerwing et al.,

2022).

Similar to France, the UK had already mandated ESG disclosures under the Companies
Act 2006 Regulations 2013, with several studies indicating a significant improvement of
the quality and extent of sustainability-related disclosures among UK firms (Hamed et al.,
2022; Hummel and Rotzel, |2019; Venturelli et al., [2019). However, in the transposition
of the directive, the UK adopted a minimalistic approach, largely copying the directive’s
text without adding additional specifications or requirements (Aureli et al., 2018, [2020)).
Aureli et al., 2020 hypothesize that Brexit has probably contributed to this, as the UK
government might not have had the motivation to add new requirements and increase

regulatory uncertainty for businesses at the time. Moreover the UK can be viewed as
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a distinct case due to its unique ’liberal’ market economy, which is marked by equity
financing, dispersed ownership, and dynamic markets for corporate control, contrasting
with the coordinated market economies common in Continental Europe (Aureli et al.,
2018)). However, the introduction of the Directive still significantly improved the quality
of CSR reporting by firms (Hamed et al., [2022; Hummel and Rotzel, 2019; Venturelli
et al., 2019). However, following its exit from the EU in 2020, the UK will no longer be
required to adopt the upcoming CSRD. Instead, it will need to develop its own legislation

to pursue climate neutrality (Lin, 2022).

Portugal and Greece were the only countries studied alone. Some explanation could be
from their different implementation timelines, which could result in different stages of
compliance and reporting practices, making it difficult to compare directly with other
countries that implemented the directive on time. Greece incorporated the directive one
year earlier in their national law than other countries (Breijer and Orij, 2022; Cuomo
et al., 2024)), while Portugal missed the original 2016 deadline for transposing the Direc-
tive into national law and was only transposed through the Decree-Law 89/2017, issued
on July 28, 2017 (Carmo and Ribeiro, 2022). Moreover, Dias et al., 2017 stated that
Portugal, Greece, and Spain were most affected by the financial crisis and the effects
were pronounced and still ongoing at the time of their study in 2017, which could have
influenced their corporate governance and reporting practices. Still, major effects of the
Directive on the quality of non-financial disclosures were observed in the first year of
implementation (Carmo and Ribeiro, 2022), with a clear increase in quality of disclosures
for companies falling under the scope of NFRD (Lemos et al., [2023)). However, Eugénio
et al., 2022 identify that non-financial reporting and its assurance are still underdevel-
oped in Portugal, resulting in limited client demand and auditor experience in this area.

This underdevelopment presents a significant challenge as the CSRD approaches.

2.2 Scandinavian countries: high cultural alignment

Scandinavian countries, specifically Denmark, Sweden, and Finland, are recognized for

their advanced socio-economic and cultural environments, which foster robust ESG prac-
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tices. These nations, known for their high quality of life, strong social dialogue, and
effective social well-being policies, consistently lead in sustainable competitiveness (Kra-
sodomska et al., 2022). Classified as "Countries with Well-Developed ESG Frameworks,"
their commitment to sustainable development and business ethics is influenced by cul-
tural factors and regulatory environments that emphasize transparency and accountabil-

ity (Pizzi et al., [2022; Singhania and Saini, 2022).

Scandinavian countries exhibit cultural traits of low power distance, high individual-
ism and low masculinity, creating a conducive environment for transparent and ethical
business practices, fostering egalitarianism, self-reliance, and a preference for coopera-
tion and quality of life over competition (Habek and Wolniak, |2016; Pizzi et al., 2022;
Zanellato and Tiron-Tudor, 2022). These cultural dimensions necessitate organizations
to align their behaviors with societal expectations, fostering legitimacy and effective com-
munication of ESG efforts (Khatri and Kjeerland, 2023)). The high levels of Sustainable
Development Goals (SDGs) reporting in Sweden and Denmark reinforces the idea of a
distinct "Scandinavian approach" to socially responsible practices and the significant role
cultural dimensions play in socially responsible practices (Pizzi et al., 2022). Krasodom-
ska et al., 2023 further finds that companies operating in countries with a higher level
of SDGs achievement have strong social policies and cultural-cognitive pressures that

encourage companies to engage in sustainability reporting and voluntary assurance.

Notably, Sweden and Denmark were part of the few countries that already integrated
mandatory non-financial reporting into their legal systems before the EU Directive
2014/95/EU (éerne et al., 2017). Sweden mandated state-owned companies to publish
annual sustainability reports according to Global Reporting Initiative (GRI) guidelines
since 2008, while Denmark required large companies to report on ESG disclosures since
2009 (Khatri and Kjeerland, 2023; Pizzi et al., |2022). Moreover, Denmark was the first
country to transpose Directive 2014/95/EU into its national law, on May 21, 2015, ap-
plying it from 2016 to the largest listed and state-owned companies, and from 2018 to all
large companies (Cerne et al., [2017)), which is not surprising since it largely because the

Directive closely mirrored Denmark’s existing domestic regulations (Kinderman, 2020).
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They also both set the threshold at firms with more than 250 employees, lower than
the EU directive’s threshold of 500 employees (Andersson and Arvidsson, 2023} Cerne et
al., 2017). Finland expressed cautious support for the Directive, endorsing transparency
while voicing concerns about potential administrative burdens and the possible adverse

effects on cost efficiency and competitiveness (Kinderman, 2020).

One significant challenge that has been raised is the inherent cultural modesty prevalent
in countries like Denmark (Lueg et al., 2016). This cultural trait often leads to under-
communication of ESG achievements, as companies tend to downplay their successes to
avoid seeming arrogant. This understated communication style can hinder the effective-
ness of ESG initiatives by failing to fully engage stakeholders or adequately showcase the

company’s commitment to sustainability (Lueg et al., 2016).

2.3 Central and Eastern Europe: economic challenges and com-

pliance issues

The literature identifies significant disparities in ESG disclosures between 'old” and 'new’
EU Member States (those that joined the EU before or after 2004), with CEE coun-
tries generally showing lower quality reporting (Janicka and Sajnog, [2023; Tozser et al.,
2024)). Bochenek, 2020/ highlights a strong correlation between GDP per capita and corpo-
rate reporting, suggesting that wealthier countries produce more comprehensive reports,
suggesting that the disparity in reporting quality could be linked to different levels of eco-
nomic development, with the emerging stock exchanges and evolving economies of CEE
countries compared to ’old” EU Member States limit comprehensive reporting. More-
over, the transposition of the NFRD varied significantly across CEE countries, leading
to disparities in reporting due to different implementation strategies, enforcement lev-
els, and unique national contexts (Bochenek, 2020; Dragija Kostic et al., 2017; Dumitru
et al., |2019; Janicka and Sajnog, |2023; Schroder, [2022). Countries with well-established
governance systems are better at enforcing compliance and encouraging comprehensive

reporting (Bochenek, 2020)), while CEE countries showed limited preparation for the di-
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rective (Dumitru et al., 2019). Bulgaria and Romania, for instance, transitioned from
centrally governed socialist regimes to market economies upon entering the EU in 2007,
but this did not lead to stable development, partly due to modest financial markets and
poor social and political stability (Aureli et al., [2020)). However, while CEE countries lag
behind "old" EU Member States in non-financial reporting, NFRD still proved effective
in this environment as evidenced by better disclosures in Balkan EU members compared

to non-EU counterparts (Tocev et al., [2022)).

The research found that the NFRD did not immediately improve ESG performance, with
significant progress occurring only in the second and third years after its implementa-
tion, suggesting a period of adaptation was necessary for companies (Aluchna et al.,
2022; Belenesi et al., 2021; Dragomir et al., [2024; Dumitru et al., 2019; Hategan et al.,
2021)). Poland produces the largest number of non-financial reports among CEE countries
(Krasodomska et al., 2020), with this number significantly increasing as a result of the Di-
rective’s implementation (Matuszak and Rozanska, 2021)), followed by Hungary (Arraiano
and Hategan, 2019). However, the quality is found to remain pretty low, with the overall
disclosure quality increasing from a low to a medium level after the implementation of
the directive (Borowicz and Czerepko, 2023; Hategan et al., 2021; Lippai-Makra et al.,
2022)), with a predominance of positive impacts disclosed, and a tendency to report more
on risk identification than on actions taken to mitigate these risks (Dragomir et al., 2024;
Tamm and Gurvits-Suits, 2023)), and a lack in qualitative aspects (Primec and Belak,

2022).

Major obstacles to non-financial reporting development in transition countries transition
countries include misunderstandings of the concept, lack of qualified staff, difficulty in
perceiving direct business benefits, poor government incentives, insufficient time, and
limited financial resources (Krasodomska et al., |2020; Primec and Belak, 2022). Exec-
utives are hesitant to prioritize sustainability due to concerns about high costs, leading
to selective disclosure of sustainability efforts (Jovanovi¢ and Jovanovié¢, [2022; Klimeczak
et al., |2023)). However, non-financial reporting awareness, although generally low among

accounting specialists, improves significantly with ESG training, leading to more positive
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attitudes and a better understanding of mandatory and environmental reporting (Janicka

and Sajnog, 2023; Krasodomska et al., 2020).

A significant challenge is the predominance of smaller firms in the region, which re-
sults in a limited number of companies meeting the directive’s criteria and thus hinders
widespread corporate compliance and the fostering of a broad culture of sustainability
reporting. Indeed only 50 firms are concerned in Slovenia according to (Primec and Be-
lak, |2022), and 200 in Croatia according to (éerne et al., 2017), given the small scale of
businesses, even thought it had broaden the definition of PIEs to include credit institu-
tions, and (re)insurance companies but also financial institutions like leasing companies,
investment funds, and entities of strategic interest to Croatia, as determined by the gov-
ernment. Hungary has further narrowed the scope with additional thresholds on net sales
revenue and total assets, reducing the number of entities subject to non-financial report-
ing and potentially compromising the directive’s effectiveness in achieving transparency

(Lippai-Makra et al., [2022)).

2.4 Discussion

In synthesizing the literature on the national implementations on the NFRD, key themes
and categories (first-order concepts) are identified through a structured approach, anal-
ogous to axial coding, and will now employ abductive reasoning to iteratively refine our
understanding of the relationships and patterns within the data. This process allows us
to examine the causal contributions of various conditions and understand the factors in-
fluencing non-financial reporting across European countries. One of the significant factors
identified is national culture, which plays a crucial role in shaping corporate behaviors
and reporting practices. To explore this further, comparative analysis that accounts for
the potential impact of cultural dimensions on ESG reporting across different European

nations is conducted.

Cultural factors have been analyzed from various perspectives, but the scientific debate

is largely lead by the widespread adoption of Hofstede’s theoretical framework (Hofstede,
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1980). Hofstede, 1980 define culture as ’the collective programming of the mind which
distinguishes the members of one human group from another.” Hofstede identified the
following cultural dimensions: power distance (PD), uncertainty avoidance (UA), individ-
ualism versus collectivism (IDV), masculinity versus femininity (MAS), and long- versus
short-term orientation (LTO), and indulgence versus restraint (IVR) (added at a later
stage of his research (Hofstede et al., 2014)). Academics have used the model to assess the
relationship between cultural factors and reporting harmonization and standardization
(Habek, [2018; Mittelbach-Hormanseder et al., 2021} Panfilo and Krasodomska, [2022;
Pizzi et al., |2022; Velte, [2023a; Zanellato and Tiron-Tudor, 2022)). Research suggests
that no single cultural profiles is solely responsible for high disclosure levels. Instead, it is
the combination of different cultural dimensions that leads to varying levels of corporate

disclosure (Zanellato and Tiron-Tudor, 2022).

[Insert Figure [1.2] about here]

From the literature it appears that the main driver for high quality reporting is the pre-
existing reporting culture and strong implementation of the directive (e.g., France, Spain,
Scandinavian countries). A strong implementation alone however does not seem to lead

to high quality reporting if the pre-existing reporting culture was low (e.g. Italy).

Including Hofstede’s cultural dimensions, Scandinavian countries exhibit cultural traits of
low power distance, high individualism, and low masculinity, creating a conducive environ-
ment for transparent and ethical business practices, fostering egalitarianism, self-reliance,
and a preference for cooperation and quality of life over competition. Low PD indicates
a society with more equal power distribution and less pronounced hierarchies, fostering
participatory decision-making, inclusiveness, transparency, and accountability, which are
essential for embracing and integrating ESG initiatives and ensuring comprehensive ESG
reporting and practices that uphold stakeholder accountability. High IDV indicates a so-
ciety that values individual rights, personal achievements, and self-expression, fostering a
sense of personal responsibility and ethical behavior that supports ESG practices aligned

with personal values, while companies prioritize stakeholder engagement, driving better
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ESG practices to meet the expectations of employees, customers, and the community.
Low MAS indicates a society that values quality of life, nurturing, and cooperation over
competition and achievement, prioritizing well-being and ESG-aligned practices, foster-
ing a collaborative environment that enhances ESG implementation and reporting, and
balancing financial performance with social and environmental goals for comprehensive
ESG integration. These cultural traits foster environments conducive to robust ESG

reporting, aligning with the observed high-quality disclosures.

Before the directive, Germany, while not having a strong legal framework before the
directive, did already have high levels of ESG reporting. This is attributed to its cul-
tural traits similar to Scandinavian countries of low PD and high IDV, which foster a
reporting culture. In this cultural context, normative mechanisms, which rely on cultural
and societal norms, are more effective than coercive mechanisms, which depend on legal

enforcement.

Economic development and governance systems also play crucial roles in the effectiveness
of non-financial reporting. The disparities between 'old’ and 'new’ EU Member States,
particularly in CEE countries, highlight the impact of economic conditions on reporting
practices. These countries also present specific cultural dimensions of high UAI and
low IVR. High UAI cultures, resistant to change, may struggle to adopt new reporting
practices or innovative ESG approaches, resulting in lower quality and comprehensiveness.
Additionally, low IVR cultures, focusing on financial stability and traditional business
practices, may prioritize short-term financial performance over long-term sustainability
initiatives due to perceived lack of immediate benefit. These cultural factors contribute

to the lower quality of reporting observed in CEE countries.
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3 Firm-level cultural dynamics: Balancing representa-
tion and power in Corporate Governance

Having explored the impact of country-specific cultural and legal frameworks on the
implementation of Directive 2014/95/EU, this section shifts focus to how firm-specific
cultural values within corporate governance structures influence the effectiveness of sus-
tainability disclosures required by the directive. Corporate governance structures within
firms—such as board size, independence, gender diversity, and the presence of CSR
committees— significantly impact ESG reporting practices (Hamed et al., 2022; Radu
et al., [2023; Velte, 2023a). These internal factors, driven by the unique cultural values
and priorities of its executive leadership, significantly impact how companies approach
transparency and accountability in their sustainability reports (Garcia-Séanchez et al.,
2023)). This section examines how the interplay of these governance elements and manage-
rial attitudes drives ESG reporting, complementing the broader regulatory and cultural

landscape.

3.1 Gender diversity on boards: varying impacts across cultural

contexts

According to prior literature reviews, research finds that gender diversity on the board
of directors enhances the quality of ESG disclosures (Radu et al., [2023; Velte, 2023a)).
Women, who often prioritize quality of life over material success (Hofstede et al., 2014),
are more attentive to environmental responsibilities and societal well-being. Research in
international and EU-wide settings argue that based on stakeholder and resource depen-
dence theories, their presence contributes to bringing diverse skills, perspectives, lead-
ership styles, and external connections, which enhances decision-making and increases
accountability and transparency in ESG matters due to their greater concern for societal
welfare and sustainability (Bigelli et al., 2023} Chimonaki et al., 2024; Garcia-Sanchez

et al., [2023; Nicolo et al., 2022; Pizzi et al.,2023; Velte, 2023a;, |[2023b). However, country-
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specific analyses yield different results.

Baalouch et al., 2019 confirm that in the French context, characterized by medium-low
level of masculinity (Hofstede et al., 2014) and a regulatory environment requiring gender
parity on boards, the positive significant relationship is present. Similarly in Portugal,
with a low level 31 of MAS, Lemos et al., 2021 find that the proportion of women directors
on the board has a significant positive influence on non-financial mandatory disclosure,
with companies with gender-diverse boards show higher compliance with non-financial
reporting requirements than those with male-dominated boards. The results are however
less clear in the Italian and German contexts, characterized by higher levels of masculin-
ity (Hofstede et al., 2014). In the Italian context, Caputo et al., 2020| found no significant
relationship between the two, and Beretta et al., 2023 argue that while a high percentage
of women might not improve ESG disclosure quality, an increase in female representation
from a low to a medium level is associated with better ESG reporting. Under the Ger-
man two-tier system, Gerwing et al., [2022 found no significant relationship between the
proportion of women on the executive board and the quality of sustainability reporting;
however, they found a positive significant one with the supervisory board, responsible for
appointing the executive board and auditing the content of the nonfinancial statement

under § 171 Stock Corporation Act.

In the context of the research, those findings suggest that the positive effect of gender
diversity on the board on ESG disclosure is embedded in the cultural context of low

masculinity in the country.

3.2 Board size and independence: more voices, better outcomes?

Similarly, as stakeholder theory posits that organizations should manage their business
with an emphasis on the interests of all stakeholders; and as a larger board encompasses
a wider range of stakeholders, facilitating more proactive stakeholder management and
resulting in enhanced ESG reporting, board size is found to have a positive relationship

with ESG disclosures (Dias et al., 2017; Garcia-Sanchez et al., 2023; Mio et al., 2020;
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Radu et al., 2023; Rep et al., [2022). Mio et al., 2020 even find that this effect is further
reinforced after the implementation of the NFRD, suggesting that board size plays an even
bigger role in firms’ choice to disclose more ESG information in a regulated environment.
However, Nicolo et al., 2022 note that beyond a certain threshold, the benefits of larger
boards may be outweighed by communication and coordination problems, potentially
hindering the quality and thoroughness of ESG disclosures. This supported by Beretta
et al., 2023, which finds that while larger boards increase the length and content of
non-financial disclosures, they also might require more consensus between the diverse
viewpoints within the board leading to more strategic, selective disclosures, which can
limit the completeness of the information presented. This observation suggests a need
for an optimal board size that balances diversity and manageability to facilitate effective

governance.

Larger boards often include more independent directors, bringing together non-executive
and independent members who provide diverse perspectives and enhance oversight. These
directors, not involved in daily management and without significant ties to the company’s
ownership, can improve governance practices and ensure comprehensive ESG disclosures.
Their independence from internal biases allows them to monitor and influence manage-
ment effectively, addressing the interests of all stakeholders (Garcia-Sanchez et al., [2023;
Nicolo et al., [2022; Pizzi et al., [2023; Radu et al., [2023)).

However, it is important to consider regional differences. For instance, at the French
level, the effect is inverted. Baalouch et al., 2019| suggest that the reluctance of external
independent directors to promote non-financial disclosure may stem from their limited
understanding of the reliability of such information. They might also fear that dissem-
inating inaccurate information could heighten the risks to their reputation, as they are
not directly involved in the day-to-day operations and cannot fully verify the disclosed

data.

Similarly, Dias et al., 2017| find that in the context of Portugal, the effectiveness of in-

dependent directors is limited by the high ownership concentration and prevalent CEO
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duality typical of their country, reducing their ability to positively influence ESG disclo-
sures. Portuguese companies typically exhibit high ownership concentration, where large

shareholders, often families, have significant control over the company.

In the context of the research on the impact of legal framework and cultural factors,
those findings suggest that board independence has a negative impact on ESG disclosure
in cultural context with high PD (France and Portugal), indicating a hierarchical soci-
ety where power is centralized and authority is not questioned. Independent directors
may find it challenging to exert their influence in such an environment because their
role is often overshadowed by the entrenched power of the dominant shareholders. As a
result, their ability to drive comprehensive ESG disclosures is diminished. The effect is
further reinforced in a context of low individualism (Portugal), leaning towards a collec-
tivist society where group cohesion and loyalty are paramount. In collectivist cultures,
decision-making processes tend to emphasize consensus and maintaining harmony. In-
dependent directors, who are expected to provide objective oversight, may be reluctant
to push for changes that disrupt established practices or challenge the majority share-
holders. The collectivist nature may result in a tendency to align with the interests of
the dominant shareholders, which can lead to selective ESG disclosures that favor the

controlling families’” perspectives and interests over broader stakeholder transparency.

3.3 Power concentration in Governance: challenges to trans-

parency and the role of regulation

The presence of CEO duality, where the CEO also serves as the board chairman, is
generally one of the main drivers negatively affecting the transparency of non-financial
reporting. CEO duality refers to a governance structure where the roles of the CEO and
board chairman are held by the same individual. Prior studies indicate that CEO duality
limits effective accountability regarding unfavorable information due to the CEQO’s vested
interest in the firm’s performance. This governance structure tends to limit corporate

interest towards sustainability and reduces the representation of minority stakeholders,
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thereby generally having a negative impact on the transparency of non-financial reporting
(Caputo et al., 2020; Garcia-Sanchez et al., 2023)). Bigelli et al., 2023 found that before the
implementation of the EU Non-Financial Reporting Directive, CEO duality negatively
affected ESG scores. However, the directive, which mandated a focus on ESG issues,
mitigated this negative impact, making the influence of CEO duality on ESG disclosures
insignificant. This suggests that mandatory reporting can counteract the adverse effects
of CEO duality on ESG disclosures. The directive led to higher ESG scores across firms,

reducing the discrepancy caused by CEO duality (Bigelli et al., 2023).

Ownership structure, whether the shares of the company are concentrated or dispersed
among shareholders, plays a crucial role in the extent of disclosure of additional informa-
tion. Studies indicate that closely held firms, where ownership is concentrated among a
few insiders, tend to perform lower on the disclosure level of ESG. This is attributed to
possible agency problems, where the interests of the closely held shareholders may not
align with the broader stakeholder interests, resulting in lower ESG disclosures (Rezaee
et al.,2023)). Interestingly, Gerwing et al., 2022/ find that while closely held shares tend to
negatively impact the quality of disclosure due to reduced external pressures, the imple-
mentation of robust corporate governance mechanisms can enhance the overall quality of
mandatory sustainability reporting. This interplay between ownership structure and cor-
porate governance highlights the importance of comprehensive governance frameworks in
promoting transparency and accountability in corporate reporting. Effective governance
mechanisms (e.g. sustainable remuneration, ESG committee, engagement in ESG initia-
tives, external assurance) can mitigate the negative impacts of concentrated ownership by

ensuring that broader stakeholder interests are considered in corporate decision-making.

The negative impact of CEO Duality and high concentration ownership on ESG Disclo-
sures is mitigated by the legal requirement and governance mechanisms, further emphasiz-

ing the importance of the upcoming CSRD that will make external assurance mandatory.
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4 Preparing for enhanced sustainability reporting: key

themes under the CSRD

The EU Commission also published in 2017 ’guidelines on non-financial reporting’ (Eu-
ropean Commission, 2017) to support companies in their implementation of the require-
ments. While non-binding they provide clarification with regards to key principles for
ensuring the quality and effectiveness of the NFRD. After a public consultation period
from February to June 2020 to gather stakeholder input (European Commission, [2020),
the European Parliament adopted in 2022 the Corporate Sustainability Reporting Direc-
tive (CSRD) (European Commission, 2022). The new directive will significantly increase
the scope, from 11,000 to around 50,000 expected to be concerned by the new reporting
requirements by 2024, as well as stricter reporting standards developed by the European

Financial Reporting Advisory Group (EFRAG).

As such the following section identifies another strain of themes starting to emerge relating
to the specific content of the reports, as CSRD will reinforce that overlooked aspect in

the initial NFRD.

4.1 Addressing materiality: from NFRD ambiguities to CSRD

clarity

A critical aspect of the Directive is the concept of materiality. In corporate reporting,
it consists in ensuring that disclosures focus on the most significant issues for the or-
ganization, society, and the environment, making the reports both comprehensive and
concise, and addressing stakeholder needs through regular assessments of relevant factors

(European Commission, 2017)).

Despite its importance, the NFRD lacked a clear definition or guidance on materiality
and its assessment, leading to inconsistencies in how Member States implement and in-
terpret these requirements (Aureli et al., |2018; Garcia-Sanchez et al., 2023; La Torre

et al., [2020). A perfect example is raised by Raith, 2023, where Austria and Germany
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have adopted different interpretations of the NFRD’s materiality provision based on lan-
guage nuances. Austria’s NaDiVeG uses an ’additive’ approach, requiring disclosure of
societal and environmental impacts, while Germany’s CSR-RL-UG takes a ’cumulative’
approach, mandating disclosure only if these impacts also affect the company’s perfor-
mance. Consequently, Gerwing et al., 2022 found significant heterogeneity in German
firms’ sustainability reporting, with many not fully addressing material aspects, leading
to varied and often low-quality disclosures. In the Spanish context, Ruiz et al., 2021
found in their study of SOEs that while the quality of materiality disclosure is generally
low, larger entities (> 250 employees) and companies that use external assurance have
significantly higher materiality disclosure levels. This is in line with Mazzotta et al.,
2020 and Lopez et al., 2023 both finding significantly high commitment to materiality

assessment in Italy and Spain, countries where external assurance is mandatory.

The introduction of the CSRD aims to address these issues, by making external assur-
ance mandatory and clearly defining the concept of double materiality in the European
Sustainability Reporting System (Baumuller and Sopp, [2022; Hummel and Jobst, [2024;
Mezzanotte, 2023)) as the integration of both financial materiality (outside-in), which fo-
cuses on external factors affecting enterprise value for investors, and impact materiality
(inside-out), which considers the entity’s societal and environmental impact (Fiandrino
et al., 2022 La Torre et al., 2020; Lombardi, Cosentino, et al., [2022)). As such newer

studies are analysing the impact of the new definition of double materiality.

Initial research of indicators of double materiality found that in the first years follow-
ing the introduction of the concept (2019-2021), only a small percentage of companies
referenced double materiality or its pillars in their reports (De Cristofaro and Gulluscio,
2023). Moreover those that did include it often lacked visual aids or references to the EU’s
regulatory framework. Western European countries like Germany, Italy and Spain were
found to be more proactive in adopting double materiality (De Cristofaro and Gulluscio,
2023). In a qualitative document analysis, Miettinen, 2024, compared the situation of
companies in Germany (Bayer), Denmark (Novo Nordisk), France (Sanofi) and Belgium

(UCB). The analysis revealed that Nordisk and Sanofi had conducted a double materi-
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ality assessment for the first time in 2022 while UCB and Bayer have not yet carried it

out.

Although little research is available on the subject in the CEE area, the studies that do
exist present coinciding results. In Poland,despite being relatively experienced in non-
financial reporting compared to its neighbors, there are still significant gaps in meeting
the new ESRS requirements (Broniewicz et al., |[2024)). Similarly, in Romania, Dragomir
et al., [2024| found that in their 2022 reports, almost all companies in the sample disclosed
information about their materiality assessments, demonstrating a strong recognition of
its importance. However, only five companies (25% of the sample) explicitly mentioned

double materiality.

Collectively, these findings suggest that while the concept of double materiality is gaining
recognition across Europe, it remains an emerging practice with significant variations
in its application. There is a notable lack of empirical knowledge on how companies
practically implement double materiality, including the methods and processes they use
for assessment and reporting (Baumuller and Sopp, [2022; De Cristofaro and Gulluscio,
2023; Dragomir et al., 2024). Further research is needed to explore the application
and disclosure of the materiality principle, especially in understanding how companies
interpret and apply it in sustainability reporting. This is crucial, as the strategic selection
of sustainability topics by companies can significantly influence stakeholder interests, with
the potential for companies’ interpretations of materiality to undermine these interests
(Baumuller and Sopp, 2022; La Torre et al., 2020; Ruiz et al., 2021). Additionally,
there is a clear need to better conceptualize and operationalize materiality, particularly
ecological and social materiality (Baumuller and Sopp, 2022; Miettinen, 2024)), as the
current understanding and practices surrounding materiality are still evolving, and further

research is essential to establish a more robust and concrete framework.
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4.2 Strategic and forward-looking reporting under the CSRD

Another critical aspect is the fact that the reports should be strategic and forward-looking.
As such they should provide insights into a company “s business model, strategy and its
implementation, explain the short-term, medium-term and long-term implications of the
information reported, proposing a fair and balanced view of both favorable and unfavor-
able aspects, with targets and benchmarks presented both in qualitative and quantitative

terms (European Commission, [2017).

The guidelines encourage companies to provide comprehensive information about their
business models, strategies, and the implementation of these strategies as part of the
forward-looking information (Korca, |2022; Simoni et al., [2022). Companies are expected
to include applicable time frames (retrospective and forward-looking information is re-
quired) (Baumuller and Grbenic, 2021)), elucidating the short-term, medium-term, and
long-term implications of the reported information (Primec and Belak, [2022)), thereby
providing a comprehensive understanding of their trajectory and operational context
(Carungu et al., |[2021)) and on how their resources have evolved (Scandurra and Thomas,

2023).

Incorporating strategies aligned with the sustainability into business models necessitates
a long-term perspective due to the lack of an immediate link to utilitarian goals (Pizzi
et al., [2022). Combining business model information with financial outcomes and sustain-
ability information using forward-looking targets helps investors evaluate future earnings,
with forward-looking data serving as a leading indicator, showcasing long-term potential
(Glaveli et al.,[2023; Simoni et al., [2022)). However, research shows a lack of consensus on
the definition, components, and function of the business model, indicating it is still under
social construction in this context (Bini et al., 2023; Gerwing et al., 2022). Moreover,
firms often avoid the disclosure of sensitive forward-looking information about their busi-
ness model due to business secrecy risks, which leads companies to limit their disclosures

to general information to avoid litigation risks (Bini et al., 2023; Nicolo et al., 2021)).
Research and professional bodies both recognize a growing trend towards time-oriented,
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forward-looking reporting (Dencic-Mihajlov and Spasic, [2016; Heichl and Hirsch, [2023)).
Stakeholders have pointed out during the consultation process of the NFRD that current
financial reporting’s historical focus inadequately captures future value creation, making
forward-looking sustainability data essential for assessing a company’s future viability and
environmental impacts (Fiandrino et al., 2022)). Additionally, the new CSRD proposal,
suggests that companies should include both qualitative and quantitative forward-looking
information (Fiandrino et al., 2022; Primec and Belak, [2022), offering a clearer picture
of their objectives and operational targets. As such research on forward-looking infor-
mation include quality variables, such as tone and perspective (Agostini et al., 2022).
A focused examination of Italian companies found a clear positive relationship between
ESG coverage and the length of non-financial disclosures with narrative features, such as
forward-looking orientation (Beretta et al., 2023)). Moreover, readability improves when
sustainability-related information is forward-looking, aligning with the incremental in-
formation approach, as it aids investors in understanding firm performance and future

earnings (Beretta et al., 2023)).

Based on the findings from Heichl and Hirsch, 2023, while there is a general trend to-
wards future-oriented reporting, there are notable differences in forward-looking disclo-
sures among France, Germany, Italy, and Sweden. Germany and Sweden, both charac-
terized by LTO cultures, are the leaders in forward-looking reporting, with 28.84% and
31.23% of their disclosures focused on future-oriented topics, respectively. In contrast,
France and Italy report significantly less forward-looking information, with only 21.90%

and 21.73% of their disclosures oriented towards the future.

Regarding the integration of sustainability into company strategies, (Pizzi et al., 2022)
explored how cultural dimensions influence SDG reporting practices. Their study reveals
that cultural factors like LTO and IVR positively impact SDG reporting, reflecting the
forward-looking nature of the 2030 Agenda, while IDV and MAS negatively affect it.
Notably, Scandinavian firms, recognized for their socially responsible behavior, lead in
SDG reporting. However, their analysis reveals that while companies may report on

SDGs, this reporting does not necessarily indicate a genuine integration of these goals
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into their core business strategies. The research underscores that SDG reporting is often
influenced by cultural dimensions and personal commitments rather than by a deep-
rooted integration into business models. This suggests that the inclusion of SDGs in
non-financial reports is frequently more about voluntary disclosure driven by external
factors, rather than a reflection of intrinsic business practices aligned with sustainable

development goals.

Despite a trend towards more future-oriented disclosures, this area remains a relatively
understudied and requires further exploration. Future research should focus on under-
standing the impact of these disclosures on stakeholder decision-making, examining the
divergence in perceptions between the users and preparers around the business model
concept and its content (Bini et al., [2023)), identifying best practices for balancing trans-
parency with the risks of disclosing sensitive information (Cuomo et al., 2024)), and ex-
ploring how cultural dimensions influence the genuine adoption of sustainable practices
in business models (Pizzi et al., [2022; Simoni et al., 2022). As the CSRD evolves, it is
essential to monitor how companies adapt their reporting strategies to meet these re-
quirements, ensuring the intended goals of enhanced transparency and accountability are

fully realized (Aboud et al., 2024).

4.3 Additional research directions: long-term analysis and scope

expansion

The transition from the NFRD to the CSRD presents significant opportunities for fu-
ture research, particularly in understanding how the enhanced regulatory framework will
influence corporate sustainability practices across Europe. Several areas require further
investigation to support this transition and contribute to the evolving body of knowledge

on corporate sustainability reporting.

While the short-term effects of non-financial reporting directives are well-studied, there
is a notable lack of longitudinal research on their long-term impact. Most studies have

focused on initial compliance, leaving gaps in understanding how these practices evolve
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and influence transparency and sustainability over time (Fiechter et al., |2022; Hummel
and Rotzel, |2019). Several studies emphasize the need for longitudinal research to study
the evolutionary process of corporate responses to sustainability reporting regulation, re-
vealing trends that short-term studies may overlook (Aluchna et al., 2022; Esteban-Arrea
and Garcia-Torea, 2022; Mazzotta et al., 2020; Raucci and Tarquinio, [2020). As time
progresses and more data becomes available, it will be possible to conduct longitudinal
research, allowing for a deeper analysis of the long-term effects and trends related to

corporate behavior, transparency, and sustainability practices.

While there have already been calls to include smaller entities alongside the large ones
that are predominantly studied (Arraiano and Hategan, 2019; Hategan et al.,[2021; Kiithn
et al., [2014; Mion and Adaui, [2019)), notably to investigate the trickle-down effect of
regulation on small and medium-sized firms (Garcia-Sanchez et al., [2023)), this has become
even more pertinent with the expansion of the scope of CSRD. The directive significantly
increases the number of companies required to comply, now including large unlisted and
SME listed companies. Future research should leverage the increased sustainability data
from the CSRD to gain a deeper understanding of the role of these smaller entities in
the transition to sustainability (Hummel and Jobst, [2024), but present the challenge
of aggregating data from a larger and more diverse set of companies into meaningful

sustainability measures.

5 Conclusion

The objective of this literature survey is to synthesize and critically examine the potential
cause-and-effect relationships emerging from the body of literature on the implementa-
tion of the EU NFRD across various European countries. A central theme identified in
this survey is the non-prescriptive nature of the NFRD, which has resulted in diverse
interpretations and implementations across the EU, subsequently affecting the overall
quality and comparability of non-financial reports. This theme guided the selection of

papers reviewed, which were analyzed to document the varied configurations of conditions
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associated with the observed outcomes.

In the second section, the review reveals the national implementation variations, high-
lighting contradictory findings and the evolving nature of the regulations within the EU.
The effectiveness of the NFRD is significantly influenced by pre-existing reporting cul-
tures, national implementation strategies, and cultural dimensions. In countries with
robust pre-existing practices and supportive cultural traits, higher quality reporting is
achieved. The findings suggest that normative mechanisms generally prove more effec-
tive than coercive ones. For regions with lower initial reporting quality, such as CEE
countries, targeted support and phased implementation are recommended to improve
compliance and reporting standards. This underscores the importance of considering cul-
tural and economic contexts in developing effective non-financial reporting frameworks

across the EU’s diverse legal landscapes.

The third section identifies the differential impact of corporate governance practices, de-
pending on the cultural context in which companies operate. For instance, while gender
diversity on boards positively influences ESG disclosure at the EU level, this effect is
confirmed only in countries with lower masculinity indices in country-specific studies.
Similarly, the positive influence of board independence observed at the EU level is re-
versed in countries with high levels of power distance and collectivism. Furthermore,
the negative impact of CEO duality and high concentration of ownership on ESG dis-
closures is mitigated by legal requirements and governance mechanisms, emphasizing the

significance of the forthcoming CSRD in mandating external assurance.

In the fourth section, the review delves into the implications of the upcoming CSRD,
identifying key themes as the EU transitions from the NFRD. The CSRD represents a
substantial evolution in corporate reporting, introducing stricter requirements, broader
scope, and mandatory external assurance, which are expected to enhance the trans-
parency, comparability, and overall quality of non-financial reports across Europe. This
regulatory shift also highlights the increasing importance of materiality, forward-looking

reporting, and the integration of sustainability into corporate strategies, reflecting a more
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comprehensive approach to corporate accountability. However, several challenges persist
in this evolving regulatory landscape. For example, while forward-looking reporting un-
der the CSRD is crucial for understanding a company’s strategy and long-term viability,
its implementation faces challenges, including inconsistencies in defining business mod-
els, concerns over business secrecy, and cultural factors that influence the integration of

sustainability goals.

In conclusion, this review underscores the complex interplay between regulatory frame-
works, cultural contexts, and corporate governance in shaping ESG reporting practices
across Europe. The transition from the NFRD to the CSRD marks a critical juncture
in the EU’s efforts to lead global sustainability standards, offering both challenges and
opportunities for enhancing corporate transparency and accountability. As the CSRD
is implemented, ongoing research will be essential to monitor its impact, identify best
practices, and ensure the directive achieves its intended goals of fostering a more sus-
tainable and transparent business environment across Europe. Future research should
emphasize longitudinal analyses to understand the long-term effects of these regulations,
explore the implications of the CSRD on smaller firms, and investigate the evolving role
of cultural dimensions in shaping corporate sustainability practices. By doing so, schol-
ars and practitioners can deepen the understanding of how legal, societal, and cultural
factors influence the effectiveness of sustainability reporting, thereby supporting the EU’s
broader objectives of promoting sustainability and corporate responsibility on a global

scale.
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6 Figures and Tables

Total Single
Obs.

Country Obs.
Spain 11
Germany 8
France 8
Italy 29
Ireland 1
Austria 1
Denmark 4
UK 8
Finland 3

Netherlands 3

Belgium 2
Sweden 5
Poland 8
Bulgaria 2
Romania 5
Latvia 1
Estonia 2
Lithuania 1
Slovakia 1
Hungary 4
Croatia 5
Slovenia 4
Portugal 5
Greece 1
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Figure 1.1: Frequency of European countries as research interest in the literature
This figure illustrates the frequency with which specific European countries are examined
in the selected literature. The figure does not include studies that analyzed all European
countries collectively but focuses on those that explore specific groupings. The table
on the left summarizes the total number of studies that focus on each country, whether
alone or with another country (Total Obs.) and the number of studies where each coun-
try is analyzed independently (Single Obs.). The heatmap on the right visualizes the
co-occurrence of country pairs in these studies, with darker shades indicating a higher
frequency of joint analysis.
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Hofstede Cunura1 Dimensions Heatmap (Clustered Order)
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Figure 1.2: Hofstede cultural dimensions heatmap (Clustered Order)
This heatmap illustrates Hofstede country index values for six culture dimensions for
European countries, organized by region: Western and Southern European, Scandina-
vian, and Central and Eastern European. The countries within each region are ordered
according to hierarchical clustering based on their cultural dimensions, enhancing the
visualization of regional cultural patterns.
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7 Appendices

Appendix A - PRISMA

Studies from databases/registers (n = 522)
Scopus (n = 194)
Web of Science (n = 192)
Google Scholar (n = 88)
EBSCOhost (n = 48)
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References removed (n = 194)
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Abstract

This research investigates the effect of time-horizon precision on the perceived credibility
of Environmental, Social, and Governance (ESG) disclosures. We examine whether clear
and specific timelines in disclosures can enhance confidence in the report and identify
specific groups of individuals for whom this precision is most impactful. Using a quasi-
experimental design within a survey, participants were randomly assigned to one of two
groups: a treatment group that received an ESG text fragment with precise time hori-
zon details, and a control group for which the text fragment did not specify a forecast
horizon. The established Perceived Credibility (PERCRED) scale is employed to capture
participants’ assessments of the disclosures. Our findings reveal that the effectiveness
of time-horizon precision is contingent upon the reader’s familiarity with ESG or firm
reporting, as significant positive effects were observed among subgroups familiar with
ESG or firm reporting. This research contributes to the discourse on ESG reporting by
demonstrating the role of precision in influencing readers perceptions and the strategic

importance of transparent reporting practices.

Keywords—ESG reporting, Credibility Perception, Time-Horizon Precision,

Sustainability Disclosure
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1 Introduction

Despite increasing investor demand for ESG data, concerns about the credibility of ESG
disclosures persist, as they are often viewed as promotional tools rather than reliable
sources of information (Amel-Zadeh and Serafeim, 2018; Dando and Swift, [2003; van

Duuren et al., 2016).

This research paper investigates how time-horizon precision in ESG reporting influences
stakeholders’ trust and the perceived credibility of the information. By focusing on how
precision influences stakeholders’ trust, this study examines whether clear and specific
timelines in ESG disclosures can enhance confidence in the reports, affecting organiza-
tional reputation and thereby potentially investment decisions. Additionally, we examine
the factors explaining discrepancies in perceived credibility and identify specific groups of
individuals for which precision is particularly effective in enhancing the perceived credi-

bility.

The research question inherently calls for an experimental design, as we seek to determine
the causal impact of varying levels of time-horizon precision on the perceived credibility of
ESG disclosures. Our methodology includes an analysis of perceived credibility by readers
of ESG text fragments presented with different levels of time horizon preciseness. We use
the Perceived Credibility (PERCRED) scale developed by Lock and Seele, [2017|to capture
the multi-dimensional construct of credibility in the context of ESG communication. Post-
experiment analysis showed no significant differences in covariates between the control and
treatment groups, suggesting that the randomization process was successful in balancing

covariates.

Our investigation reveals that the treatment’s impact is diluted when considering the
entire population, making it non-significant. However, when focusing on specific sub-
populations, such as those with prior experience reading firm reports or familiarity with
ESG, the treatment shows a significant positive impact. This suggests that the treat-

ment’s effectiveness is contingent upon the recipient’s background and familiarity with
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related content. The significant impact observed among those who had read a firm report
can be intuitively explained by their prior experience, which provides them with a point
of comparison. This prior exposure likely enables them to better discern and appreciate

the details in the treatment, leading to a more pronounced effect.

These findings underscore the strategic importance of precise ESG disclosures as a mean
to foster trust, promote transparency, and increase corporate legitimacy in the eyes of
stakeholders. By demonstrating the direct link between the precision of disclosures and
stakeholder perceptions, our findings emphasize the imperative for organizations to adopt
precise and transparent reporting practices. These practices serve as a cornerstone of
responsible business conduct and sustainable development, driving positive outcomes

across the board.

The remainder of the paper is structured as follows: Section 2 reviews the related lit-
erature and develops the hypotheses, focusing on the credibility of ESG disclosures, the
role of precision, and the joint effect of experience. Section 3 outlines the methodology,
including the experimental design, treatment and outcome variables, and the models used
for analysis. Section 4 presents the data and assesses the balance of covariates to ensure
the validity of the experimental results. Section 5 discusses the results, including hypoth-
esis testing and participant feedback. Finally, Section 6 concludes with the key findings,

their implications, and recommendations for future research and practice.

2 Related Literature and Hypothesis Development

2.1 Credibility

Increasing attention to sustain ability has driven investor demand for ESG data (Amel-
Zadeh and Serafeim, |2018)), making accurate and reliable ESG information essential for
informed investment decisions (van Duuren et al., 2016). However, despite ongoing efforts
to improve corporate transparency, stakeholders historically have had difficulty placing

their trust in the legitimacy of ESG disclosures, with a widespread skepticism finding
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that ESG reports are often perceived as promotional tools rather than dependable sources,
largely due to concerns about the authenticity and reliability of the data provided (Dando
and Swift, [2003)).

As such, increasing credibility in ESG reporting is related to building trust among stake-
holders and strengthening the firm’s legitimacy in the public eye. When a firm’s ESG
disclosure is perceived as credible, it is more likely to trigger stakeholders to view the
firm as legitimate in both a pragmatic sense (believing the firm’s actions align with their
own interests) and a cognitive sense (believing the firm’s actions are in line with societal
norms and values) (Lock and Schulz-Knappe, 2019). In other words, if stakeholders trust
the ESG information, they are more likely to believe that the company is both acting in
ways that benefit them and that are socially acceptable, enhancing the overall perception

of the company’s legitimacy.

The credibility of reports is a multidimensional perception construct that encompasses
several dimensions (Balluchi et al., [2021; Lock and Seele, 2017), and is influenced by
various factors. Such factors include firm-level and contextual factors (Lock and Seele,
2016), such as historical performance and reputation of the firms (Athanasakou and
Hussainey, 2014; Torelli et al., 2020). Other factors influencing the credibility of the
reports lie in the implementation details, such as the clarity and accessibility of the
information, studied in research in terms of readability and formulation of the information
(Boukes and LaMarre, 2021 Hoozée et al., 2019). Other important factors influencing
credibility are the relevance and significance of the content of the report, studied as the
materiality of the subjects covered (Reimsbach et al., |2018)).Finally the transparency
and verification of the information can heavily influence the credibility of the report,
studied in research as the reference explicitness and assurance of the information (Baier
et al., 2021; Reimsbach et al., 2020; Tyson and Adams, [2020). In our present study, we
examine the influence of the precision of the information in the report on its credibility,

conceptualized through time-horizon precision.
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2.2 Precision

Companies can effectively fulfill their accountability responsibilities only when their re-
ports are comprehensive, ensuring an accurate and impartial evaluation of ESG infor-
mation that is relevant to their stakeholders (Adams, [2004). To be considered ’compre-
hensive,” published ESG materials must go beyond merely stating intentions; they should
also provide detailed insights into related activities and progress towards stated objectives

(Bouten et al., 2011). This is what we consider to be forward-looking information.

Forward-looking information, often included in management discussion and analysis sec-
tions, typically reflects shorter-term financial or operational expectations that stakehold-
ers can assess in subsequent periods (Muslu et al., 2015)). However, the tone of forward-
looking statements can be biased, potentially affecting stakeholder perceptions (Schleicher
and Walker, 2010). Indeed, companies often hedge their forward-looking statements using
specific linguistic techniques that reduce the perceived certainty of future events to man-
age expectations and protect themselves legally (McLaren-Hankin, 2008). In this context,

precision becomes a critical tool for enhancing the credibility of such statements.

Although forward-looking disclosures add value across all types of corporate reports,
time horizon precision holds unique significance for ESG disclosures. Indeed, while ESG
disclosures provide valuable insights into a company’s sustainability efforts, they inher-
ently carry a degree of uncertainty due to the extended timeframes required to observe
the impact of sustainable projects (Carney, 2015)EI. Sustainable goals typically require
longer-term commitments—such as carbon neutrality by 2050 or substantial emission
reductions by 2030—which extend the period over which stakeholders can observe re-
sults. This temporal gap poses a challenge to the credibility of ESG information as
this extended timeline increases the inherent uncertainty of ESG outcomes, which can

undermine stakeholders’ trust.

However, when companies establish precise milestones within their ESG disclosures, they

! This is termed by Carney, [2015| as “the tragedy of the horizon”; a paradox in which market players
must take immediate action to address long-term risks but do not have a short-term observed incentive.
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provide stakeholders with a more concrete framework for tracking accountability over the
long term. Therefore, while time horizon information is beneficial in general corporate
disclosures, its precision is particularly critical in ESG reporting to confirm a company’s

commitment to its sustainability goals.

This suggests that when companies present ESG information with vague or indefinite
timelines, it may lead to skepticism among stakeholders regarding the firm’s commit-
ment to its sustainability goals and its overall legitimacy. Conversely, when companies
provide more precise time horizons in their ESG disclosures, it can signal a higher level

of confidence and accountability. This leads to the following hypothesis:

Hypothesis 0: The Perceived Credibility is higher when the time-horizon of ESG disclo-

SUTES 1S more precise.

While this hypothesis expects a direct effect, further investigation of the literature sug-
gests that the actual impact of precision might be contingent on specific reader charac-

teristics.

2.3 Joint effect of experience

Behavioral economics research in accounting indicates that individual behavior is shaped
not only by economic incentives and available information but also by personal prefer-
ences, abilities, experiences, and other characteristics (Hanlon et al., 2022)). Consequently,
the evaluation of ESG disclosures is influenced by subjective judgments, which evolve as
individuals acquire more knowledge and experience, significantly shaping perceptions of

credibility (Tan et al., 2015]).

Research suggests that financial professionals, through their domain-specific knowl-
edge and experience, have refined cognitive abilities enabling them to outperform non-
professionals in judgment tasks (Frederick and Libby, |1986; Libby and Luft, 1993). Ex-
perts’ superior performance is attributed to their developed mental models and integra-
tion patterns, which allow them to effectively recognize and assess relevant information

(Bonner, 2008; Libby and Frederick, [1990). Consequently, it has been found that expe-
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rienced financial professionals are more adept than non-professionals at discerning and
interpreting crucial information (Bonner and Lewis, [1990; Libby and Luft, [1993) and
as such will exhibit greater sensitivity than non-professionals to relevant information in

assessing firm performance (Henry and Peytcheva, [2020).

Moreover, report readers can have different specialization which can affect the perception
of ESG information: specialized readers, who have extensive expertise in specific ESG
topics, and generalist readers, who have a broader range of interests (Crilly et al., 2016;
Hoozée et al., 2019)). Experts, with their specialized knowledge, are adept at discerning
the authenticity of companies’” ESG practices, effectively distinguishing between imple-
menters, who genuinely execute their ESG principles, and decouplers, who fail to do so
(Crilly et al., 2016). Their skill stems from their extensive knowledge of ESG themes
and processes, allowing them to conduct a thorough examination of ESG disclosures. In
contrast, generalist readers often approach ESG disclosures with skepticism, more suscep-
tible to perceiving ESG efforts as greenwashing, a practice where companies exaggerate
or fabricate their engagement to environmental and social responsibilities (Torelli et al.,
2020)). This skepticism among non-experts emphasizes the need for transparency and
clarity in ESG reporting, as the perceived credibility of these disclosures can significantly

impact stakeholders’ trust and confidence in a company’s ESG commitments.

Given that ‘expertise’ with reporting is an inherently abstract concept that varies signifi-
cantly among readers, we consider ‘experts’ here as readers who possess varying levels of
experience with reports, and thus have a degree of familiarity with reporting practices.
In this way, we operationalize "expertise" not as a fixed attribute but as a continuum
of experience, ranging from basic familiarity to advanced professional involvement. This
approach allows us to capture a broad range of reader capacities, from those who have

occasionally engaged with reports to those who regularly analyse them in depth.

Taking into account this conceptualization of expertise, and its relationship with ex-
perience and familiarity, we expect the positive impact of precise time-horizons on the

perceived credibility of ESG disclosures to be significant among individuals with expertise
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or familiarity with ESG or corporate reporting, and as such refine the previously stated

hypothesis, HO, as:

H1: Precise time-horizons have a positive effect on the perceived credibility of disclosures

within target populations.

To further refine, we propose that the impact of precise time-horizons on the perceived
credibility of ESG disclosures is null for individuals without prior experience in read-
ing reports, and significantly greater for those with expertise or familiarity in ESG or

corporate reporting, such that:

H2: For individuals with limited or no experience in ESG or corporate reporting, precise

time-horizons do not significantly impact perceived disclosure credibility.

These hypotheses underscore the idea that the perception of ESG disclosures is not only
determined by the information presented but is significantly affected by the reader’s
background. A specialized reader with extensive experience in analyzing reports is likely
to have a different perception of the same disclosure compared to a generalist reader
with limited ESG exposure and who has never read or performed deep analysis on firm
reports. These factors— levels of familiarity with reporting practices —act as lenses
through which ESG disclosures are interpreted, influencing the perceived credibility of
the information based on the depth of understanding and critical engagement with ESG

content.

3 Methodology

Given the research question, a simple between-subjects experimental design is particularly
relevant to determine the causal impact of varying levels of time-horizon precision on the

perceived credibility of ESG disclosures.
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3.1 Experimental design and treatment effect

3.1.1 Treatment Variable

The study was conducted through an online survey, where participants were all presented
an ESG text fragment. There were two versions of this text based on time-horizon preci-
sion: one where ESG disclosures do not specify a forecast horizon, lacking any reference
to time, and one where ESG disclosures include precise time-horizons and reference a
specific point in time. Participants were randomly assigned to either the treatment or
the control group, meaning they received either the precise version of the text fragment

(treatment group) or the vague version (control group).

This random assignment is critical because it ensures that the treatment is applied inde-
pendently of any other characteristics that could influence the outcome, thereby mitigat-
ing the risk of selection bias and omitted variable bias, and even theoretically eliminating

them altogether.

All text fragments conveyed identical information, with the only difference being the
level of time-horizon precision. The content of these fragments was adapted from the

2022 annual report of a real-life company, anonymized as ABC.

3.1.2 Recruitment Process

The sample comprised two main types of participants: novices (students) and experienced

professionals.

To recruit student participants, a direct approach was employed by visiting various Bach-
elor’s and Master’s classes in disciplines related to Accounting, Management, and Eco-
nomics. These visits were strategically scheduled towards the end of class sessions, allow-
ing a portion of class time to be dedicated to explaining the survey and encouraging vol-
untary participation. Ethical considerations were emphasized by ensuring that students
were informed of their right to opt out without any pressure or obligation to complete

the survey. This recruitment effort resulted in a final sample of 115 students, including
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97 generalists and 18 ESG-oriented participants.

For the recruitment of professional participants, the survey was promoted and distributed
via LinkedIn, targeting specific groups and individuals aligned with the study’s demo-
graphic requirements, specifically ESG-oriented professionals. The goal was to ensure
adequate representation of ESG experts, whose insights are particularly valuable to this
research, alongside generalist professionals. The survey link was accompanied by a de-
scription outlining the study’s purpose and the anticipated time commitment. To maxi-
mize outreach, participants were also encouraged to share the survey with colleagues and
peers who might be relevant to the study, thereby leveraging the network effect. This
effort yielded a final sample of 106 professionals, with 47 ESG-oriented and 59 generalist

participants.

While many previous experimental studies primarily utilize student participants due to
the ease of recruitment (e.g. Baier et al., 2021; Hoozée et al., 2019), this study distin-
guishes itself by incorporating a substantial sample of actual professionals, thus enhancing
the robustness and applicability of the findings. In total, the sample consists of 221 par-

ticipants, combining both students and professionals.

3.1.3 Outcome Variable: Measurement of Credibility

To measure the perceived credibility of the ESG report, we rely on the PERCRED scale
developed by Lock and Seele, 2017, This scale is designed to measure the perceived cred-
ibility of ESG communications across four dimensions: truth, sincerity, appropriateness,
and understandability. Each dimension is assessed through a set of statements that par-
ticipants rated using a 7-point Likert scale. The response options ranged from 1 (strongly
disagree) to 7 (strongly agree), allowing participants to express their level of agreement
with each statement. A detailed overview of the statements and the scale used is provided

in Appendix B.

The scale captures the multi-dimensional construct of credibility through the evaluation

of the following dimensions:

72



Chapter 2. Precision and Perception

e Understandability: Participants assess how clear and easy to comprehend the infor-

mation in the disclosure is.

e Truth: Participants assess how factually accurate and reliable the information

seems.

e Sincerity: Participants judge whether the company appears honest and genuine in

its communications.

o Appropriateness: Participants evaluate how relevant and contextually suitable the

information is within the company’s social and industrial environment.

Responses for each dimension were aggregated to create individual factor scores, which
were then combined into a single PERCRED score representing the overall perceived
credibility. This process follows the sequential approach outlined by Lock and Seele,
2017), using the weights and factor loadings they provided. Specifically, the values for the
four dimensions (truth, sincerity, appropriateness, and understandability) were calculated
by linearly combining the scores from 16 Likert-scale items, which were then aggregated

into the overall PERCRED score for each respondent.

We decide to rely on this measure as it was developed through a rigorous process following
the best practices described for instance by Boateng et al., 2018, and has previously
demonstrated a high reliability score (Lock and Seele, |2017). To assess the reliability of
the scale in our study, we employ both Cronbach’s alpha and Guttman’s lambda 6. While
Cronbach’s alpha is commonly used in applied research, it has been shown to suffer from
significant limitations, leading to recommendations for the use of Guttman’s lambdas as
more reliable alternatives (see e.g.: Sijtsma, [2009). As such, we use both measures to

ensure a comprehensive assessment of reliability.

73



Chapter 2. Precision and Perception

3.2 Models and analysis

3.2.1 Estimation strategy

In this study, we define expertise as familiarity with ESG or corporate reporting, mea-
sured by prior experience in reading, analyzing, or working with such reports. While
expertise in a broader sense includes not only experience but also deeper knowledge and
critical evaluation skills, for the purposes of our analysis, we use experience as a practical
proxy for expertise. This allows us to distinguish between individuals with varying levels
of engagement with ESG disclosures, recognizing that repeated exposure and practical
involvement with reporting can enhance one’s ability to assess the credibility of precise

time-horizons.

Our core hypothesis posits that the treatment—providing precise temporal details in ESG
reports—enhances the perceived credibility of these commitments, particularly among
individuals with relevant expertise. There are two primary methods to account for this
conditional effect when estimating the treatment impact: separate-sample and pooled-

sample estimation of interactive effects.

The separate-sample approach involves estimating the treatment effect within the subset
of individuals identified as experts. We use this method to focus exclusively on the
population that is presumed to be influenced by the treatment, allowing for a direct
estimation of the Average Treatment Effect (ATE) for this group. The separate-sample

model estimated is the following:

Yo =a+ pds+es where S={i|X,=1}#(1)

where ¢ is a binary variable indicating whether the individual S has been treated, and 3
is the average treatment effect (ATE) for the population of ‘experts’, and X is a binary
variable indicating whether the individual ¢ possesses an expertise in, or at least is familiar

with, ESG or firm reporting.
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On the other hand, the pooled-sample approach combines data from both experts and
non-experts, estimating the treatment effect across the entire sample while simultaneously
testing the interaction between treatment and expertise. By including an interaction
term between treatment and expertise, the pooled-sample approach can quantify the
differential treatment effect for experts compared to non-experts. The estimated pooled-

sample model takes the following form:

Yi=a+ BxX;+ Bs0i + Bxs (Xi X &) + €&, #(2)

where Bx and (s denote the main effects of the ’expertise’ and the treatment binary

variables, respectively, while the interaction effect is given by [xs.

If B v, the estimate of [fxs, is different from zero, we can conclude that the impact of the
treatment is conditioned on the expertise of the respondent. The value of B xs gives the
estimated magnitude of the between-group difference in treatment effect. The estimate
of the treatment effect on the population of ’experts’, 3, is obtained by taking the sum

of the main effect of the treatment and the interaction effect, i.e.:

B =Bs+ Bsx-#(3)

While both methods are valid for estimating the conditional effects of the treatment, they
are not equivalent. The pooled-sample approach is more efficient in terms of using all
the available data, which is a necessary condition for testing H2, which allows to test
a full set of interactive hypotheses (Franzese and Kam, 2009), providing a straightfor-
ward assessment of the difference in treatment effect between experts and non-experts,
and therefore allowing to straightforwardly test H2. In contrast, the separate-sample
approach is better suited for H1. By isolating the expert group, this approach not only
provides direct estimates of the treatment effect and inferential measures but also avoids

the inclusion of interaction terms, which could possibly induce collinearity and lead to a

5



Chapter 2. Precision and Perception

loss of efﬁciencyﬂ.

3.2.2 Assessing the balance of covariates

In any randomized experiment, ensuring the balance of covariates across treatment and
control groups is crucial to attribute any observed effect to the treatment rather than
to pre-existing differences between groups. At the population level, random assignment
theoretically ensures that both groups should have similar characteristics on average,
thereby reducing the risk of bias due to over or under representation of confounding
characteristics in one or the other group. This implies that statistical tests of balance
heterogeneity, being inferential by nature, are unnecessary and potentially misleading
when applied to experimental data with random assignment of the treatment (Senn,
1994)E|. However, due to the small sample, there is a possibility that some observable

characteristics might “by chance” still be imbalanced between the groups.

As such, when designing the experiment, key demographic characteristics that could in-
fluence the prediction of outcomes—such as age, gender, education, etc. —were included
in the questions asked to participants, to enable post-experimental balance assessment.
Indeed, certain factors like age and gender may act as confounders, potentially shaping
how respondents perceive the credibility of ESG disclosures. Notably, research suggests
that younger investors, particularly those who are female and have higher household
incomes, are more inclined to habe sustainable investment behaviour (Gutsche et al.,
2023). This trend is further observed with the growing influence of Millennials in sus-

tainable finance, driven by the anticipated "great wealth transfer "] highlighting shifting

2Tt is important to note that, due to the random assignment of treatment, the degree of collinearity
induced by the interaction between the expertise and treatment variables should be limited. In our case,
this approach can thus be considered conservative. Additionally, we use the term ’collinearity’ loosely
here, as we are exclusively dealing with binary independent variables. These variables do not correspond
to linear measures within a Euclidean space and therefore cannot be collinear in the strictest sense.
However, they can still exhibit a form of dependency or association that may contribute to an increase
in the variance inflation factor.

3Senn (1994) argues that, since randomization ensures balance across treatment and control groups
on average, testing for baseline balance only serves to question the integrity of the randomization device
itself, not the balance of the study groups.

4The "Great Wealth Transfer" refers to the significant money transfer between generations, primarily
in the US, as the Baby Boomer generation passes down their assets to their descendants. Cerulli Asso-
ciates, [2022] predicts that Baby Boomers will transfer $84.4 trillion in assets by 2045, with $72.6 trillion
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preferences toward sustainability and social responsibility (Luu and Rubio, [2023)). This
demographic tends to reflect a value-driven investment philosophy, which may lead to

differing perceptions of ESG credibility.

To confirm that our randomization was effective and that the treatment and control
groups are balanced, we therefore conduct a balance assessment comparing the means of
key demographic characteristics between the two groups (e.g., treatment and control),

without to relying on hypothesis testing.

When assessing covariate balance, the literature offers different measures to ensure com-
parability between groups. One common method is the raw difference in means, which
provides a directly interpretable measure of covariate balance for binary variables. How-
ever, the literature does not offer specific guidelines (i.e. thresholds) for determining
whether these differences indicate meaningful imbalance, and this method is not appro-
priate when dealing with variables on different scales. The standardized mean difference
(SMD) addresses that limitation, accounting for the scale of the variables by standardizing
the difference in means, making it more appropriate for comparing continuous variables

across different scales.

A further refinement of this approach is the use of the absolute standardized mean dif-
ference (ASMD). By focusing on the absolute value of the SMD, the ASMD ensures that
the magnitude of the difference, regardless of its direction, is considered. While there is
no universally accepted threshold for the standardized difference to indicate the presence
of meaningful imbalance (Austin, 2009), guidelines suggest that 0.1 or 0.25 represent
reasonable cutoffs for acceptable ASMDs (Stuart et al., [2013)). Despite the advantages of
using ASMD, ambiguities remain, particularly with binary covariates. The first ambigu-
ity concerns the extent to which covariates with an ASMD around 0.25 can be considered
reasonably balanced, since some literature recommends a threshold of 0.1. The second
ambiguity involves deciding which measure of (im)balance should be adopted for binary

variables, given that general guidelines are available for ASMD but not for raw differences

being directly passed on to their successors.
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in means, but at the price of interpretability. Moreover, variables with same imbalances

may exhibit widely different SMDs.

To circumvent this problem, our strategy is twofold. First, we present both unstan-
dardized (i.e., simple differences in proportions) and standardized mean differences in
the covariates between the treatment and control groups. While the first is easily inter-
pretable, thresholds suggested by the treatment effect literature can be directly applied to
the second. Second, we rely on an additional measure that is easily interpretable and for
which relatively commonly accepted thresholds exist. This measure is phi (¢ ), a measure
of association between binary variables that Austin, 2009 has shown to be directly re-
lated to the ASMD for dichotomous variables. Under the assumption of equal numbers of
treated and untreated units, which holds in our case due to random assignment, Austin,

2009 shows that ¢ can be expressed as a univariate function of the (A)SMD:

¥ A2009 = 1/ m# (4)

where d is the SMD expressed as a percentage. Since ¢ gives the association between the
covariate and the treatment, and since relevant thresholds have been determined for this
measure, we use it to get a rough but easily understandable idea of the severity of the
potential bias induced by the difference in mean between treatment and control groups,

and the severity of the covariate-specific treatment-control imbalance.

The results of these balance checks serve two main purposes in the context of this study.
First, they help assess the extent to which our relatively small sample size could lead to
in-sample imbalances, which could “by chance” introduce bias into our estimates despite
the random assignment. Second, we face a trade-off between bias and variance reduction:
introducing more regressors can help reduce bias but also inflates variance, which reduces
statistical power. Therefore, these checks help determine the order in which controls
are (if necessary) introduced, or are used in robustness checks to balance this tradeoff

effectively.
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3.2.3 Adjusting for Heteroskedasticity

While the treatment in our study was randomly assigned, the sampling process itself
was not fully randomized. Participants were recruited through clusters—such as students
within the same class or professionals connected through LinkedIn networks—introducing
the potential for heteroskedasticity and correlated errors within these groups. Ignoring
such clustered structures can lead to underestimating standard errors, which could po-
tentially lead to incorrect conclusions about the statistical significance of our results. To
formally test for heteroskedasticity, we conduct the Breusch-Pagan and Cook-Weisberg
tests . Both confirm the assumption of homoskedasticity is violated, and as

such there may be correlated errors among respondents.

One challenge in our study lies in the uncertainty surrounding the exact clustering struc-
ture. For example, LinkedIn networks or student group affiliations may create complex,
overlapping clusters, which are difficult to capture accurately. Consequently, we cannot
define all possible clusters with precision, making it necessary to adopt a flexible approach

that acknowledges this uncertainty:.

We acknowledge this inherent uncertainty by considering several dimensions and segments
of their support when adjusting standard errors for clusters. More precisely, we estimate
not one, but several standard errors and P values for each of our coefficient estimates.
For each model (each row in the tables), we thus obtain 4 values for both SE and p-value.

We finally report the minimum and maximum of these 4 values.

4 Data

4.1 Descriptive Statistics

In total, we collected 221 responses. The characteristics of the participants are detailed

in 7?7 description and [Appendix D — Descriptive statisticss The PERCRED score, which

serves as the outcome variable of this study, is summarized in Figure 1, while Table

1 provides some descriptive statistics of the PERCRED score and its four constituent
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factors’]
[Insert Figure {4.1| about here]
[Insert Table 4.1 about here|

The overall PERCRED score appears to follow a normal distribution, indicating that the
respondents’ perceptions of credibility are centred around the mean (approximately 4.7),

with a relatively balanced spread of responses across the full range from 1 to 7.

The mean scores across the four dimensions (A, S, T, U) and the overall perceived credi-
bility (PERCRED) are relatively close, ranging from 4.4774 to 5.3493. The highest mean
is observed in the Understandability (U) dimension at 5.3493, suggesting that respondents
generally found the statements easy to comprehend. The standard deviations, ranging

from 1.0841 to 1.3282, indicate moderate variability in responses.

The descriptive statistics for the key variables used in the analysis, including the PER-
CRED scale and associated Likert-scale variables, are presented in This
includes a detailed summary of central tendencies, variability, and frequency distribu-
tions for variables such as perceived credibility, familiarity with ESG, and report-reading

behaviors.
[Insert Table 4.2 about here|

To assess reliability, we employ both Cronbach’s alpha and Guttman’s lambda 6.
Whichever measure of reliability is used, Table 2 shows that in our sample, the relia-
bility of the PERCRED scale is excellent, ensuring that the conclusions drawn from this

scale are robust and dependable.

4.2 Balance assessment

We assess the comparability between the treatment and control groups by following the

methodology described in section 3.2.2. Specifically, we use descriptive statistics and

5The detailed breakdown is in the |[Appendix D| where all the items are presented along with related
descriptive statistics.

80



Chapter 2. Precision and Perception

present both unstandardized and standardized mean differences in the covariates be-
tween the treatment and control groups, as well as the ¢ measure of association between
each covariate and the binary treatment to evaluate the balance of key demographic

characteristics.
[Insert Figure 4.2] about here]

The left panel of Figure 2 indicates that none of the covariates possibly impacting the
outcome exhibits an ASMD higher than the 0.25 threshold. There is nonetheless a set
of variables whose ASMD is exceeding 0.10, which can be considered as the ‘safe-side’
cutoff. Among these variables, some are closer to an ASMD of 0.25 than 0.10 (with 0.25
being the highest threshold proposed by the literature) and, particularly given the role
these covariates play in operationalizing the concept of expertise, we decide to further
investigate the balance using . In any case, the average ASMD in our sample is 0.12,

indicating an acceptable overall balance.
[Insert Figure [4.3| about here]

Given that Figure 3 indicates that the highest ¢ value in our sample is 0.11, we can
confidently conclude that none of our covariates are meaningfully associated with the

randomly assigned treatment.

The results shown in Figures 2 and 3 support our decision to adhere to the baseline model,
without adjusting for any covariates, except those we assume to mediate the treatment
effect, meaning, the variables that act as proxies of expertise. In the separate-sample
approach, we effectively control for expertise by conditioning on variables that act as
proxies for it, considering only ’expert’ individuals. In the pooled-sample approach, we

include these expertise proxies both as main effects and through interaction termsﬂ.

6 Additional regression analyses where controls for less balanced covariates are introduced are available
in[Appendix E] These checks are performed to validate the reliability of the study’s conclusions, ensuring
that the incremental introduction of controls (based on imbalance levels) does not alter the main findings.
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5 Results

5.1 Hypothesis Testing

This section details the results of our analysis. Given that ‘familiarity’ and ‘expertise’
with reporting is an inherently abstract concept that varies significantly among readers,
participants were categorized based on their experience with reporting. By operationaliz-
ing ‘familiarity’ and ‘expertise”into specific, measurable categories, this approach enables
an examination of how varying levels of familiarity impact the perceived credibility of pre-

cise time-horizon disclosures in ESG reports. The following categories were established:

Familiarity with reporting: This broad category includes any form of experience with
either firm or ESG reports, whether through reading, analyzing, or holding a relevant job

role.

Familiarity with firm reporting: This subgroup narrows the scope to participants

who have either read or analyzed firm reports.
e Having read a firm report: Participants who have read at least one firm report.

e Having analyzed a firm report: Participants who have gone beyond reading

and engaged in detailed analysis of a firm report.

Familiarity with ESG reporting: This subgroup includes participants with experience
specifically in ESG reporting, either through reading or analyzing reports or through

holding an ESG-related professional role.

e Having read an ESG report: Participants who have read at least one ESG

report.

e Having analyzed an ESG report: Participants who have conducted in-depth

analysis of ESG reports.

e Having an ESG-related profession: Participants whose professional roles in-

volve ESG-related activities or responsibilities.
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[Insert figure [4.4] about here]

Although these subpopulations often overlap, this overlap is intentional. Retaining these
overlapping categories enhances robustness by allowing for detailed analysis across mul-
tiple dimensions of familiarity, especially in cases of outliers or nuanced interpretations

of report reading and analysis.

5.1.1 Separate-sample estimation

We begin by testing Hypothesis 1 (H1), which posits that the effect of precise time-horizon
disclosures on the perceived credibility of our population of interest. This hypothesis is
tested using a separate-sample approach, as outlined in the Methodology section. Given
the challenge of precisely defining the degree of expertise or familiarity that allows the
treatment to be effective, we split our sample into various subpopulations, each repre-

senting different operationalizations of the concept of expertise as described previously.
[Insert Table [4.3] about here]

As expected, we cannot confidently reject the null hypothesis of no effect for the whole
sample (last row), with an estimated ATE of 0.179 and p-values ranging from 0.185 to
0.235. This result is unsurprising as the sample includes individuals with no experience in
reporting, who are less likely to notice or appreciate the presence of time-horizon details

in ESG reports.

Participants with the strongest treatment effect are those in ESG-oriented occupations,
with an ATE of 0.629 and a p-value range of [0.025, 0.043|, indicating a statistically sig-
nificant effect at the 95% confidence level. This finding suggests that professionals with
ESG-related expertise are particularly sensitive to the precision of time-horizon informa-
tion. One potential explanation is that their roles require a deep understanding of how
specific details align with broader sustainability goals and regulatory frameworks, mak-
ing precise timelines essential for assessing the credibility and feasibility of a company’s
sustainability commitments. Additionally, their professional focus on long-term planning

and strategic decision-making may heighten their sensitivity to time-horizon information
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in ESG disclosures.

When examining subpopulations with varying levels of familiarity with reporting, a less
pronounced but still statistically significant effect of the treatment is observed. Partic-
ipants with any familiarity with reporting (either firm or ESG) show a significant ATE
of 0.425 with a p-value range of [0.015, 0.027], demonstrating a significant effect at the
95% confidence level and indicating that even a basic level of familiarity with reporting is
sufficient for the treatment to take effect. For participants specifically familiar with firm
or ESG reporting, the treatment effect follows a consistent pattern: reading reports yields
a significant impact, while analyzing reports does not allow for a confident rejection of
the null hypothesis. For those who have read firm reports, the ATE is 0.396, indicating
statistical significance at the 95% confidence level. Similarly, for participants who have
read ESG reports, the ATE is 0.441, significant at the 90% confidence level. This suggests
that simply reading firm or ESG reports enhances the ability to appreciate the precision

of time-horizon details.

In contrast, for participants who have analyzed firm or ESG reports, the ATEs drop to
0.317 with a p-value range of [0.195, 0.213] and 0.3 with a p-value range of [0.297, 0.321],
respectively, indicating that we cannot confidently reject the null hypothesis of no treat-
ment effect based on this data. This represents an interesting puzzle, as the treatment
effect is observed for most groups but not for these two. One potential explanation might
lie in the smaller size of these subsamples compared to others, where a small n could
explain the high p-values. Another possibility is that while reading reports allows partic-
ipants to focus on the overall clarity of the information presented—making time-horizon
details more impactful—analyzing reports may bring the focus towards critically evalu-
ating specific data points, which can diminish the perceived importance of time-horizon
precision. Although we cannot reject the null hypothesis for Has analyzed firm report and
Has analyzed ESG report, the positive direction of the point estimates suggests a prac-
tical effect aligned with theoretical expectations, albeit too small to achieve statistical

significance within these sample sizes.
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In summary, the results indicate that precise time-horizon disclosures significantly en-
hance perceived credibility among those with ESG-related occupations and those who
have read firm or ESG reports, with the strongest effect observed in ESG professionals.
This suggests that ESG experts, given their field-specific expectations and reliance on
detailed reporting, are particularly sensitive to the clarity that time-horizon precision
provides. While general familiarity with reporting, particularly through reading, is suf-
ficient for the treatment to take effect, more in-depth analytical engagement does not

necessarily enhance this sensitivity.

5.1.2 Pooled-sample estimation differentiated impact

In this section, we focus on the main effect of the treatment and its interaction with
the relevant subpopulations. This analysis incorporates interaction terms to assess the
extent to which the effect significantly differs according to the population considered,
particularly between experts and non-experts. The total effect for each “expert” group can
be determined by summing the associated main effect and the corresponding interaction

effect, providing the same result as the separate sample analysis.
[Insert Table [4.4] about here]

The interaction between the treatment and ‘Familiarity with reporting’ (‘Fam. Report’
column of Table 4) is significant (5 = 0.98), suggesting that stakeholders familiar with
any type of reporting respond more positively than non-experts to precise disclosures,
appreciating the enhanced detail due to their broader exposure to report analysis. Inter-
action effects such as between the treatment and having read a firm report (‘Read firm
report’, = 0.71) and an ESG report (‘Read ESG report’, f = 0.51) indicate that experi-
ence with firm reports particularly enhances sensitivity to precision, with reading having
a stronger influence than analyzing. These insights suggest that familiarity with the for-
mat and content of firm reports allows stakeholders to better appreciate the implications

of detailed, precise information in disclosures.

The interactions involving ESG-specific experiences, like between treatment and ‘ESG-
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related occupation’ (8 = 0.65), highlight that professionals whose roles concentrate on
ESG issues are particularly attuned to the nuances of precise disclosures, likely due to

their focused expertise and the practical implications of such information in their work.

For some interactions however, such as between the treatment and ‘Analyzed firm report’,
as well as with ‘Analyzed ESG report’, we cannot confidently claim a statistically sig-
nificant difference in treatment effect, which might suggest that certain types of detailed
engagement with ESG content do not necessarily translate to a higher appreciation of
precision in disclosures. This could be due to a variety of factors, including the possibility
that stakeholders who analyze ESG reports may already expect a high level of detail and

precision, thus diminishing the incremental impact of even more precise information.

Overall, the findings support Hypothesis 2 by demonstrating that the effectiveness of
precise time-horizon disclosures is contingent on the participant’s reporting experience,
with significant effects observed among those with general report familiarity and ESG-
related professional expertise. However, while not significant, we do unexpectedly observe
a negative impact of the treatment on non-experts for some of the moderator variables,

which is non expected and partially contradicting H2.

5.2 Participants feedback and observations

At the conclusion of the survey, participants were given the opportunity to share their
impressions. Notably, several participants assigned to the vague condition highlighted the
absence of precise time horizons in the ESG disclosures. While these observations provide
valuable insights, it is important to note that this feedback is more anecdotal in nature.
Although the participants’ comments align with our hypotheses, they do not represent
a comprehensive or systematic analysis. Instead, they offer supplementary qualitative
insights that support the broader quantitative findings discussed earlier. For instance,

one participant succinctly commented:
"No deadline for the planned changes."

This comment directly points out the lack of specificity in the timeline, reflecting a
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common concern among respondents in this group.

Another participant provided a more detailed critique, noting that while the text was
"clear" in its objectives, it was vague in the details of implementation. The participant

elaborated:
“ In summary, what is "clear":

° The text is understandable regarding the objectives, although typical

("we reduce emissions, we modify our governance"),

° The text provides two practical "examples" for the environment (oven
and hydrogen). That said, the text does not go into detail... (When?

What will it replace and how? etc.). [...]
Regarding the trustworthiness of ABC:

° Based on this first reading, it seems like nothing has been put in place in
recent years... More trust would be granted if one of the points was to

continue the effort already underway (if that were the case...).

° Also, T don’t remember the status of the oven and hydrogen (just a
promise?), but more trust would be granted if the "committed status" of

these objectives were provided |[...|”

Both of these respondents identified themselves as professionals with ESG-oriented back-
grounds and previous experience in reading firm reports. While these comments align
with the research hypothesis regarding the importance of precision in ESG reporting, it
is important to note that this feedback represents anecdotal evidence. Nevertheless, the
insights highlight the expectations of professionals who are well-versed in the field, sug-
gesting that they are particularly attuned to the details (or lack thereof) in such reports,

reinforcing the need for clarity and specificity to enhance credibility.
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6 Concluding remarks

This study explored the impact of time-horizon precision on the perceived credibility of
ESG disclosures. Given the research question, an experimental design was particularly
relevant to determine the causal impact of varying levels of time-horizon precision on the
perceived credibility of ESG disclosures. This approach allowed for the random assign-
ment of treatment conditions, mitigating concerns related to endogeneity and selection
bias, and ensuring that any observed effects can be attributed to the manipulation rather

than to confounding factors.

The study revealed that the treatment effect is observable in populations with some
degrees of familiarity with reporting, whether their connection is direct or indirect. This
aligns with Hypothesis H1, which proposed that precise time horizons would enhance
the perceived credibility of ESG reports, particularly among stakeholders with relevant
experience or familiarity with firm reporting or ESG content. The analysis confirmed that
the impact of the treatment is indeed significant within these subpopulations, supporting
the notion that expertise and familiarity amplify the effect of time-horizon precision on

perceived credibility.

However, when considering the entire sample, the effect of time-horizon precision on
perceived credibility could not be confidently distinguished from zero. This was likely
due to the inclusion of participants who had no relevant experience with ESG reporting.
To further explore this, interaction terms were used in the analysis to examine how
different subgroups—specifically experts versus non-experts—responded to time-horizon
precision. By incorporating these interaction terms, the study was able to quantify the
difference in impact between these groups. The results showed that experts, who were
more familiar with reporting practices, had a stronger positive response to precise time-
horizon disclosures compared to non-experts. This finding aligned with Hypothesis H2,
which suggested that the effectiveness of precise time horizons would vary significantly

between experienced and inexperienced individuals.
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The observed significant impact among those familiar with firm reports can be intuitively
attributed to their prior experience, which provides them with a benchmark for compari-
son. This familiarity likely enhances their ability to recognize and appreciate the detailed
disclosures, leading to a more pronounced positive response. This differential effect un-
derscores the importance of considering audience segmentation in ESG communication
strategies. Specifically, stakeholders with prior exposure to firm reports or ESG content
are better equipped to discern and value the precision in reporting, which in turn en-
hances their trust and confidence in the information presented. By showing that there’s
a direct impact between how precise these disclosures are and how they’re perceived,
we're emphasizing the need for organizations to adopt clear and transparent reporting
practices. Providing clear timelines not only helps build trust and transparency but also
strengthens a company’s credibility in the eyes of stakeholders. In the long run, this is

key for responsible business conduct and driving sustainable development.
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7 Figures and Tables
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Figure 2.1: PERCRED: histogram and kernel density
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Figure 1 is a density histogram of ’percred’ values with summary statistics (mean, stan-
dard deviation, min, max, and quartiles). The central dashed line indicates the mean
value (4.68), with additional dashed lines showing one standard deviation (£1.11) from the
mean on either side. This representation maintains the actual values, enhancing interpretabil-
ity by illustrating the data’s natural spread without standardization. The overlayed den-
sity curve and standard deviation markers illustrate the data’s spread and central tendency.
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Figure 2.2: Mean difference in covariates: raw vs standardized
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Figure 2 displays both the standardized (left panel) and unstandardized (right panel) mean
difference in binary covariates between the treatment and the control group, with co-
variates arranged in descending order of standardized mean difference (SMD). A compar-
ison of the two panels reveals that standardization slightly changes the order of covari-
ates in the severity of imbalance (see e.g. job_type rec_Management and eu_emp Yes).
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Figure 2.3: Assessing balance based on the association between covariates and the
binary treatment
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Figure 3 presents the ¢ measure of association between each covariate and the binary treatment. This
figure includes both the value of phi obtained from the SMD, as outlined in Equation 4, and the value
of phi directly obtained from the sample according to its standard definition, ¢ = \/% ,
uncorrected chi-squared statistic and N is the total sample size. The thresholds represented by the verti-
cal lines are notably derived from the work of Fleiss et al. (2003) and Austin (2009): ¢ < 0.3 implies "no
more than trivial association", ¢ < 0.15 indicates a negligible association, and ¢ < 0.05 can be consid-

ered as indicative of "essentially no correlation" between the treatment group and the binary covariate.

where x2 is the

Figure 2.4: Subpopulations categories representing different expertise
operationalizations

Familiarity with reporting

Familiarity with firm reporting Familiarity with ESG

Having Having Having Having Having
read analyzed read an analyzed an ESG-
a firm a firm ESG an ESG related
report report report report profession

Figure 4 presents the categories of familiarity and expertise used to assess the perceived cred-
ibility of time-horizon disclosures in ESG reports. It divides familiarity into two main seg-
ments: familiarity with firm reporting and familiarity with ESG reporting. Each segment
further breaks down into specific levels of engagement: reading a report, analyzing a re-
port, and for ESG, holding a related professional role. This classification aids in eval-
uating how different levels of report familiarity affect perceptions among study participants.
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Table 2.1: PERCRED and factors: descriptive statistics

Factor /Scale Label Mean SD Min P25 Median P75 Max
A Appropriateness 4.75 1.21 1 4.00 4.90 4.00 7
S Sincerity 4.54 133 1 3.68 4.66 3.68 7
T Truth 448 130 1 3.82 4.62 3.82 7
U Understandability 5.35 1.08 1 4.74 5.52 4.74 7
PERCRED Perceived Credibility  4.68  1.11 1 4.03 4.73 4.03 7

Table 1 summarizes the descriptive statistics for each factor, including mean, standard deviation (SD), mini-

mum (Min), and maximum (Max).
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Table 2.2: PERCRED and factors: reliability assessment.

Factor/Scale Alpha (Raw) Alpha (Std) Lambda 6
A 0.81 0.83 0.76
S 0.89 0.89 0.85
T 0.92 0.93 0.93
U 0.89 0.90 0.89
PERCRED 0.94 0.94 0.96

Table 2 presents the reliability measures for each factor, including raw al-
pha (based on covariances), standardized alpha (based on correlations), and

Lambda 6.

Table 2.3: Average Treatment effect (ATE) and type and degree of expertise

subpopulation n ATE  SE (range) p-value (range)
ESG-related occupation (Expert) 65 0.629 [0.275, 0.304]  [0.025, 0.043]
Has read an ESG report 107 0.441 [0.233,0.244] [0.061, 0.073]
Familiarity with ESG 116 0432 [0.222, 0.229] _ [0.054, 0.062]
Familiarity with reporting 164 0.425 [0.173,0.191] [0.015, 0.027]
Familiarity with firm reporting 152 0.400 [0.178,0.192]  [0.026, 0.039]
Has read a firm report 150 0.396 [0.181, 0.194] [0.030, 0.043]
Has analyzed a firm report 99 0.317 [0.243,0.253]  [0.195, 0.213]
Has analyzed an ESG report 74 0.300 ]0.286, 0.300]  [0.297, 0.321]
(all) 221 0.179 [0.135, 0.151] _ [0.185, 0.235]

Table 3 presents the estimates of the Average Treatment Effect (ATE) across these different sub-
populations. The table is organized to show the treatment effect for each subgroup, alongside

the associated standard error (SE) and p-value ranges Results are presented in decreasing order
of strength of ATE.
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Table 2.4: Results of the pooled-sample estimation with interactions terms

moderator metric estimate SE (range) p-value (range) n(m) n(—m)
ESG-related occupation (Expert) diff TE 0.650 [0.308, 0.349] [0.036, 0.064] 65 156
TE(-mod)  -0.021 [0.143, 0.170] [0.884, 0.902] 65 156
Has read an ESG report diff TE 0.511 [0.291, 0.333] [0.081, 0.126] 107 114
TE(-mod)  -0.070 [0.170, 0.182] [0.681,0.701] 107 114
Familiarity with ESG diff TE 0.549 [0.292, 0.311] [0.061, 0.079] 116 105
TE(-mod)  -0.117 [0.173,0.190] [0.500, 0.540] 116 105
Familiarity with reporting diff TE 0.985 [0.262, 0.312] [0.000, 0.002] 164 o7
TE(-mod)  -0.560 [0.199, 0.213] [0.005, 0.009] 164 57
Familiarity with firm reporting diff TE 0.763 [0.254, 0.281] [0.003, 0.007] 152 69
TE(—mod) -0.363 [0.176, 0.205] [0.040, 0.079] 152 69
Has read a firm report diff TE 0.711 [0.254, 0.285] [0.006, 0.013| 150 71
TE(—mod) -0.314 [0.170, 0.209] [0.066, 0.133] 150 71
Has analyzed a firm report diff TE 0.299 [0.281, 0.304] [0.288, 0.327] 99 122
TE(—mod) 0.019 [0.163, 0.177] {0.908, 0.916] 99 122
Has analyzed an ESG report diff TE 0.239 [0.327, 0.342] [0.465, 0.485] 74 147
TE(-mod)  0.060 [0.147, 0.165] [0.683, 0.714] T4 147
(none) ATE 0.179 [0.135, 0.151] [0.185, 0.235] 221 0

Table 4 displays the differential treatment effects (diff TE) for various moderators representing different levels of expertise and fa-
miliarity with ESG or firm reporting. The table lists the estimated effect size (estimate), standard error range (SE), and p-value
range for each subgroup, showing how the treatment impact varies across different expertise categories. Results are presented in
decreasing order of the strength of the differential treatment effect, highlighting where the treatment effect significantly differs
compared to the baseline group.
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8 Appendices
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Total Non-treated Treated
Freq % Freq % Freq %

Gender

Female 111 50.23 56 49.56 55 50.93

Male 110 49.77 57 50.44 53 49.07
Language Proficiency

Limited proficiency 22 9.95 14 12.39 8 741

Native speaker (English is my first language) 10 452 5 442 5 4.63

Proficient 189 85.52 94 83.19 95 87.96
Country of orgigin

Europe 169 76.47 89 T78.76 80 74.07

Non-Europe 52 23.53 24 21.24 28 25.93
Country of employment

Europe 208 94.12 106 93.81 102 94.44

Non-Europe 13 5.88 7 6.19 6 5.56
Job Position

Executive / Senior Management (e.g., CEO, CFO, CTO) 5 226 3 265 2 1.85

Middle Management (e.g., Department Head, Senior Manager) 20 9.05 13 11.50 7 6.48

Professional / Specialist (e.g., Engineer, Analyst, Lawyer) 81 36.65 44 3894 37 34.26

Student 115 52.04 53 46.90 62 57.41
Specialization

ESG-Oriented 65 29.41 37 32.74 28 25.93

Generalist 156 70.59 76 67.26 80 74.07
Firm Report Read

No 71 32.13 34 30.09 37 34.26

Yes 150 67.87 79 69.91 71 65.74
Firm Report Analyzed

No 122 5520 59 5221 63 58.33

Yes 99 44.80 54 47.79 45 41.67
ESG Report Read

No 114 51.58 58 51.33 56 51.85

Yes 107 48.42 55 48.67 52 48.15
ESG Report Analyzed

No 147 66.52 70 61.95 77 71.30

Yes 74 33.48 43 38.05 31 28.70

Table 2.5: Sample description: categorical variables
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Variable Mean SD Median Min Max
Age 29.82  9.18 27 18 70
Importance of Sustainability — 4.28  0.90 5 1 5
Consider ESG Investment 3.79 1.00 4 1 5

Table 2.6: Sample description: numerical variables
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Appendix B - Questionnaire

Gtimesurvey NI

Section C: Section C
Please rate each of the following statements according to your agreement level, 1 being that you completely disagree with the
statement and 7 being that you completely agree with the statement.

Cl1. I understand the text.

1Completel 7Completel
y disagree 2 3 4 5 6 y agree

I'understand the text. D """"" D """"" D """"" D """"" D """"" D """"" D

C2. The text is clearly written.

I1Completel 7Completel
y disagree 2 3 4 5 6 e
The text is clearly written. D """""" D """""" D """""" D """""" D """""" D """""" D
C3. The text is written in an understandable way.
1Completel 7Completel
y disagree 2 3 4 5 6 yagree

The text is written in an understandable way. D """"" D """"" D """"" D """"" D """"" D """"" D

C4. I understand the meaning of the text.

1Completel 7TCompletel
y disagree 2 3 4 5 6 yagree

I understand the meaning of the text. D """"" D """"" D """"" D """"" D """"" D """"" D
Cs. The text is easy to read.

1Completel 7Completel
y disagree 2 3 4 5 6 yagree

The text is easy to read. D """""" D """""" D """""" D """""" D """""" D """""" D
Cé. I think that the statements in the text are accurate;

1Completel 7Completel
y disagree 2 3 4 5 6 y agree

I think that the statements in the text are
oonate LU e e
C7. I think that the claims made in the text are correct.
1Completel 7Completel
y disagree 2 3 4 5 6 yagree

I think that the claims made in the text are D
correct.

C8. I am confident that the statements are true.

1Completel 7Completel
y disagree 2 3 4 5 6 y agree

I am confident that the statements are true. D """"" D """"" D """"" D """"" D """"" D """"" D
C9. I think that the text uses the best evidence at hand

1Completel 7Completel
y disagree 3 5 6 yagree

2 3 4
I think that the text uses the best evidenﬁz na(; D 777777777 D 777777777 D 777777777 D 777777777 D 777777777 D 777777777 D
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< LimeSurvey

C10. The arguments are justified by the facts in the text.

1Completel
y disagree 2 3 4 5 6

The arguments are justified by the facts in the

text.
C11. The text reflects the genuine intentions of the company.
I1Completel
y disagree 2 3 4 5 6

The text reflects the genuine intentions of the D 777777777 D 777777777 D 777777777 D 777777777 D 777777777 D 77777

company.
C12. The text is not misleading.
1Completel
y disagree 2 3 4 5 6
The text is not misleading. D """""" D """""" D """""" D """""" D """""" D """
C13. I think that the company’s intentions correspond with the text.
1Completel
y disagree 2 3 4 5 6

I think that the company’s intentions correspond
with the text.

C14. The report fits to the context of the industry and its social and
environmental challenges.
1Completel
y disagree 2 3 4 5 6

The report fits to the context of the industry and
its social and environmental challenges.

C15. As areader of this ESG report, I feel that the text addresses ESG
issues well
ICompletel
ydisgree 2 3 4 5 6

As a reader of this ESG report, I feel that the
text addresses ESG issues well

C16. I think the text rightfully represents the company.
1Completel
y disagree 3 4 5 6

I think the text rightfully represents the
company.

Section D: Section D

Thank you for reflecting on the text. Please now take a few moments to answer the following questions.

D1. Which description best fits the focus of your current job position?
Generalist
ESG-Oriented
D2. Have you already read a firm’s report?
Yes
No
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G timesurvey (IR CRR O

Da3. Have you already analyzed a firm’s report?
Yes D
No D
D4. Have you already read an ESG report ?
Yes D
No D
Ds5. Have you already analyzed an ESG report ?
Yes D
No D

De. On a scale of 1 to 5, how important do you believe environmental
sustainability is for companies?

1 being Not Important at All and 5 being Extremely Important

[}

L]

D7. On a scale of 1 to 5, how likely are you to consider ESG factors when
making investment decisions?

1 being Not likely at All and 5 being Extremely likely

L]

Thank you for participating in our study! Your feedback is valuable to us.
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Appendix C — Tests for heteroskedasticity

Table 2.7: Breusch-Pagan test for heteroskedasticity

Moderator Approach Statistic P-value
ESG-related occupation (Expert) sepsam 1.957 0.162
poolsam 5.580 0.134
Has read an ESG report sepsam 2.960 0.085
poolsam 9.685 0.021
Familiarity with ESG sepsam 2.587 0.108
poolsam 8.997 0.029
Familiarity with reporting sepsam 3.239 0.072
poolsam 13.167 0.004
Familiarity with firm reporting sepsam 3.672 0.055
poolsam 13.320 0.004
Has read a firm report sepsam 3.645 0.056
poolsam 12.254 0.007
Has analyzed a firm report sepsam 2.430 0.119
poolsam 10.084 0.018
Has analyzed an ESG report sepsam 1.939 0.164
poolsam 11.550 0.009
(none) sepsam 4.532 0.033
poolsam 4.532 0.033

Note: Null hypothesis of homoskedasticity

Table 2.8: Cook-Weisberg test for heteroskedasticity

Moderator Approach Statistic P-value
ESG-related occupation (Expert) sepsam 1.240 0.266
poolsam 6.125 0.106
Has read an ESG report sepsam 2.537 0.111
poolsam 10.093 0.018
Familiarity with ESG sepsam 2.183 0.140
poolsam 9.305 0.026
Familiarity with reporting sepsam 2.923 0.087
poolsam 13.438 0.004
Familiarity with firm reporting sepsam 3.340 0.068
poolsam 13.392 0.004
Has read a firm report sepsam 3.365 0.067
poolsam 12.404 0.006
Has analyzed a firm report sepsam 2.027 0.155
poolsam 10.535 0.015
Has analyzed an ESG report sepsam 1.616 0.204
poolsam 12.192 0.007
(none) sepsam 4.690 0.030
poolsam 4.690 0.030

Note: Null hypothesis of homoskedasticity
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Appendix D - Descriptive statistics
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Table 2.9: PERCRED and associated Likert-scale variables

name label %NA mean sd min p25 median p75 max
percred Perceived Credibility 0 468 111 1 4.03 473 4.03 7
understood Report: understood 0 564 124 1 5.00 6.00 5.00 7
clearly_written Report: clearly written 0 543 122 1 5.00 6.00 5.00 7
understandable Report: written in understandable way 0 527 133 1 4.00 6.00 4.00 7
understood_meaning  Report: meaning has been understood 0 575 115 1 5.00 6.00 5.00 7
easy_to_read Report: easy to read 0 472 147 1 4.00 5.00 4.00 7
statements_accurate Report: accurate statements 0 482 140 1 4.00 5.00 4.00 7
claims_correct Report: claims are correct 0 475 133 1 4.00 5.00 4.00 7
statements_true Report: statements are true 0 434 145 1 3.00 4.00 3.00 7
best_evidence Report: uses best evidence 0 416 1.60 1 3.00 4.00 3.00 7
factual_arguments Report: arguments justified by facts 0 432 158 1 3.00 4.00 3.00 7
genuine_intentions Report: company’s intentions are genuine 0 462 146 1 4.00 5.00 4.00 7
not_misleading Report: not misleading 0 450 150 1 4.00 5.00 4.00 7
intentions_in_text Report: reflects company’s intentions 0 450 143 1 4.00 5.00 4.00 7
fits_challenges Report: fits context and challenges 0 523 122 1 5.00 5.00 5.00 7
esg_addressed Report: ESG issue are adressed well 0 467 150 1 4.00 5.00 4.00 7
company_represented Report: rightfully represents company 0 448 141 1 4.00 5.00 4.00 7

Note: while ‘Report:” variables are Likert-scale variables, they are treated as continuous when linearly combined into factors.

Table 9 presents the Likert-scale variables used to construct the PERCRED scale. The table provides descriptive statistics for each variable, including the
percentage of missing values (% NA), mean, standard deviation (sd), minimum (min), 25th percentile (p25), median, 75th percentile (p75), and maximum
(max) values. Notably, while these Likert-scale variables are traditionally ordinal, they are treated as continuous for the purpose of constructing the
PERCRED scale. This approach allows the extraction of informational content, transforming discrete item responses into a continuous measure of perceived

credibility.
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Table 2.10: Variables used in models and balance assessments

name label nunique top proportions levels

age4c Age (4 categories) 4  25-:42.1%, 18-: 34.4%, 35-: 15.4% 25-34, 18-24, 35-44, 45 and more
edu3c Education (3 categories) 3  Hig: 60.6%, Low: 22.2%, Med: 17.2% High, Low, Medium

eng_good Good level of English 2 Yes: 90%, No: 10% Yes, No

esg_driven_inv_rec ESG-driven investment decisions 2 Yes: 65.6%, No: 34.4% Yes, No

esg_fam Familiarity with ESG 2 Yes: 52.5%, No: 47.5% Yes, No

esg_importance_rec ESG is important for firms 2 Yes: 83.7%, No: 16.3% Yes, No

esg report_analyzed  Already analyzed an ESG report 2 No: 66.5%, Yes: 33.5% No, Yes

esg_report_read Already read an ESG report 2 No: 51.6%, Yes: 48.4% No, Yes

eu_emp Employed in the EU 2 Yes: 97.3%, No: 2.7% Yes, No

eu_grew EU is the region of origin 2 Yes: 78.3%, No: 21.7% Yes, No

firm report_analyzed Already analyzed a firm's report 2 No: 55.2%, Yes: 44.8% No, Yes

firm_report_fam Familiarity with firm reporting 2 Yes: 68.8%, No: 31.2% Yes, No

firm_report_read Already read a firm’s report 2 Yes: 67.9%, No: 32.1% Yes, No

gender Gender 2 Fem: 50.2%, Mal: 49.8% Female, Male

job_esg ESG-related occupation 2 No: 70.6%, Yes: 29.4% No, Yes

job_type_rec Job type/level 3 Stu: 52%, Spe: 36.7%, Man: 11.3% Student, Specialist, Management
report_fam Familiarity with reporting (firm/ESG) 2 Yes: 74.2%, No: 25.8% Yes, No

treated Received the treatment 2  No: 51.1%, Yes: 48.9% No, Yes

Table 10 outlines the categorical variables employed in our analytical models and balance assessments. These variables range from multinomial and ordered
categories to binary dummies, reflecting adaptations made to accommodate distribution characteristics and enhance representativeness. For instance, the
‘age’ variable was originally a discrete numeric variable. However, to ensure a more balanced representation across groups, it was recoded into four categories.
Similarly, other variables such as education levels, familiarity with ESG factors, and employment status were also categorized to facilitate our analyses.
The table lists each variable’s name, label, the number of unique categories (n unique), the top proportions of responses, and the distinct levels into which
responses are categorized. This recoding strategy not only aids in addressing uneven distributions but also enhances the interpretability and relevance of the
models to varied demographic and professional profiles.
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Chapter 2. Precision and Perception

Appendix E - Robustness checks

The following tables present the results of the separate and pooled-sample regression
analysis, where controls are introduced for the less balanced covariates. These controls
are introduced incrementally, in decreasing order of imbalance as measured by ASMD,
using stepwise regressions. Only covariates with an ASMD greater than 0.1 are included,
as those below this threshold are already considered sufficiently balanced. Including
additional controls would inflate standard errors and unnecessarily reduce the power of

the tests, particularly given the small sample size.

In terms of robustness, the inclusion of controls does not invalidate the conclusions drawn
from the baseline model (except for treatedYes report readYes, where the null hypothesis
cannot be rejected in the final model— which is expected given the progressively smaller
sample size as more controls are added). Overall, the results remain robust, reinforcing
the positive effect of time-horizon precision on perceived credibility, particularly among

individuals familiar with ESG reporting.
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1 2 3 4 5 6 7 8 9 10 11
(Intercept) 4.35%** 4.50"** 4.86"** 4.99*** 5.20%** 5.42%** 5.48"** 5.78"** 5.78"** 5.59%** 6.18"**
(0.17) (0.29) (0.30) (0.30) (0.40) (0.73) (0.77) (0.74) (0.76) (0.74) (1.05)
treated Yes 0.43° 0.42° 0.37° 0.34 0.37 0.37 0.35 0.42° 0.42° 0.44° 0.42°
(0.23) (0.23) (0.22) (0.22) (0.23) (0.23) (0.24) (0.23) (0.23) (0.23) (0.23)
esg_driven_inv_recYes —0.20 0.00 0.03 0.04 0.03 0.03 —0.01 —0.01 —0.00 0.00
(0.28) (0.27) (0.28) (0.28) (0.29) (0.29) (0.30) (0.31) (0.31) (0.32)
job_type_recManagement —0.84* —0.81* —0.82* —0.78* —0.77* —0.18 —0.18 —0.09 —0.15
(0.37) (0.37) (0.37) (0.38) (0.39) (0.51) (0.54) (0.55) (0.56)
job_type_recSpecialist —0.73** —0.68* —0.67* —0.64* —0.63* —0.23 —0.23 —0.27 —0.28
(0.26) (0.27) (0.28) (0.29) (0.29) (0.32) (0.37) (0.38) (0.38)
esg_report_analyzedYes —0.25 —0.26 —0.25 —0.25 —0.35 —0.35 —0.10 —0.10
(0.23) (0.24) (0.24) (0.24) (0.24) (0.25) (0.31) (0.33)
esg_importance_recYes -0.27 —0.28 -0.29 -0.35 -0.35 —0.24 -0.25
(0.37) (0.38) (0.37) (0.37) (0.37) (0.39) (0.39)
eng_goodYes —0.23 —0.20 0.02 0.02 0.12 0.08
(0.63) (0.62) (0.56) (0.59) (0.53) (0.53)
eu_grewYes —-0.12 —0.18 —0.18 —0.20 —0.14
(0.25) (0.26) (0.26) (0.26) (0.27)
age4c25-34 —0.75* —0.75* —0.74* —0.72*
(0.32) (0.32) (0.32) (0.33)
age4c35-44 —0.84° —0.84° —0.83° —0.82°
(0.43) (0.43) (0.43) (0.44)
age4c45 and more —1.14* —1.14* -1.11° —1.05°
(0.57) (0.57) (0.56) (0.57)
firm_report_famYes —0.01 0.18 0.17
(0.41) (0.43) (0.43)
firm_report_analyzedYes —0.49 —0.51
(0.32) (0.33)
eu_empYes —0.59
(0.68)
R? 0.03 0.04 0.12 0.13 0.14 0.14 0.14 0.19 0.19 0.21 0.22
Adj. R? 0.02 0.02 0.09 0.09 0.09 0.08 0.07 0.11 0.10 0.11 0.11
Num. obs. 116 116 116 116 116 116 116 116 116 116 116

p < 0.001; **p < 0.01; *p < 0.05;°p < 0.1

Table 1: Familiarity with ESG
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1 2 3 4 5 6 7 8
(Intercept) 4267 4447 491 491 4.98*** 4.89** 4.88* 5.11*
(0.22) (0.45) (0.49) (0.49) (0.62) (1.57) (1.63) (1.66)
treated Yes 0.30 0.30 0.17 0.17 0.18 0.18 0.18 0.21
(0.30) (0.30) (0.31) (0.31) (0.32) (0.33) (0.33) (0.32)
esg_driven_inv_recYes -0.22 —0.05 —0.05 —0.04 —0.03 —0.04 -0.27
(0.43) (0.45) (0.45) (0.47) (0.47) (0.48) (0.51)
job_type_recManagement —1.02° —1.02° —1.02° —1.03° —-1.03° —0.42
(0.56) (0.56) (0.56) (0.57) (0.58) (0.77)
job_type_recSpecialist —0.68 —0.68 —0.69 —0.69 —0.70 —0.33
(0.42) (0.42) (0.42) (0.43) (0.44) (0.48)
esg_importance_recYes —0.09 —0.09 —0.08 0.00
(0.55) (0.55) (0.58) (0.59)
eng_goodYes 0.09 0.08 0.13
(1.42) (1.42) (1.43)
eu_grewYes 0.03 0.11
(0.35) (0.38)
age4c25-34 —0.60
(0.43)
age4c35-44 -0.71
(0.59)
age4c45 and more —1.36
(0.94)
R? 0.01 0.02 0.09 0.09 0.09 0.09 0.09 0.14
Adj. R? —0.00 —0.01 0.04 0.04 0.03 0.01 —0.00 0.01
Num. obs. 74 74 74 74 74 74 74 74

p < 0.001; *p < 0.01; *p < 0.05;°p < 0.1

Table 2: Has analyzed an ESG report
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1 2 3 4 5 6 7 8 9 10 11
(Intercept) 427 4.36"** 4.75%** 4.84% 5.09*** 5.26%** 5.28*** 5.61%** 5.57%** 5.30"** 6.10"**
(0.18) (0.31) (0.34) (0.35) (0.42) (0.82) (0.85) (0.80) (0.83) (0.81) (1.07)
treated Yes 0.44° 0.44° 0.38 0.36 0.39 0.40 0.39 0.44° 0.44° 0.46° 0.44°
(0.24) (0.24) (0.24) (0.24) (0.25) (0.26) (0.26) (0.25) (0.25) (0.25) (0.25)
esg_driven_inv_recYes —0.11 0.04 0.06 0.08 0.07 0.07 0.06 0.07 0.08 0.09
(0.29) (0.29) (0.30) (0.31) (0.31) (0.31) (0.32) (0.33) (0.33) (0.34)
job_type_recManagement —0.87* —0.87* —0.87* —0.84* —0.83* —0.25 —0.26 —0.16 —0.24
(0.38) (0.39) (0.38) (0.40) (0.41) (0.54) (0.55) (0.56) (0.57)
job_type_recSpecialist —0.66" —0.64* —0.62* —0.60° —0.59° —0.20 —0.21 —0.25 —0.26
(0.29) (0.30) (0.31) (0.32) (0.33) (0.36) (0.38) (0.39) (0.39)
esg_report_analyzed Yes —0.15 —0.15 —0.14 —0.14 —0.25 —0.26 0.08 0.10
(0.25) (0.25) (0.26) (0.26) (0.25) (0.26) (0.30) (0.32)
esg_importance_recYes -0.33 -0.35 -0.35 —0.41 —0.42 -0.27 —0.28
(0.39) (0.39) (0.39) (0.39) (0.39) (0.41) (0.41)
eng_good Yes —0.18 —0.16 0.03 0.01 0.15 0.10
(0.74) (0.74) (0.66) (0.73) (0.63) (0.63)
eu_grew Yes —0.05 —-0.11 —-0.11 —-0.12 —0.03
(0.25) (0.27) (0.28) (0.27) (0.27)
age4c25-34 —0.76* —0.75* —0.76* —0.73*
(0.34) (0.35) (0.36) (0.37)
age4c35-44 —0.90° —0.89° —0.87° —0.87°
(0.47) (0.48) (0.48) (0.48)
age4c45 and more -1.07° —1.06° -1.01° -0.93
(0.58) (0.59) (0.58) (0.59)
firm_report_famYes 0.07 0.29 0.25
(0.62) (0.64) (0.66)
firm_report_analyzed Yes —0.64* —0.67*
(0.31) (0.32)
eu_emp Yes —-0.78
(0.62)
R? 0.03 0.03 0.11 0.11 0.12 0.12 0.12 0.17 0.17 0.20 0.22
Adj. R? 0.02 0.02 0.07 0.07 0.07 0.06 0.05 0.08 0.07 0.09 0.10
Num. obs. 107 107 107 107 107 107 107 107 107 107 107

*p < 0.001; **p < 0.01; *p < 0.05,°p < 0.1

Table 3: Has read an ESG report
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2 3 4 5 6 7 8
(Intercept) 4507 473 485 4917 4577 4617 4677
(0.29) (0.31) (0.32) (0.36) (0.65) (0.68) (0.72)
treatedYes 0.30 0.24 0.23 0.24 0.24 0.24 0.21
(0.25) (0.25) (0.25) (0.26) (0.26) (0.27) (0.28)
esg_driven_inv_recYes —0.28 -0.13 —0.08 -0.07 —0.04 —0.02 —0.11
(0.28) (0.30) (0.32) (0.32) (0.34) (0.35) (0.36)
job_type_recManagement —0.56 —0.55 —0.54 —0.57 —0.57 —0.24
(0.39) (0.39) (0.39) (0.40) (0.41) (0.56)
job_type_recSpecialist —0.45 —0.41 —0.40 —0.42 —0.42 —0.25
(0.30) (0.32) (0.32) (0.33) (0.34) (0.41)
esg_report_analyzedYes —0.26 —0.24 -0.27 —0.26 —0.30
(0.29) (0.31) (0.31) (0.31) (0.31)
esg_importance_recYes —0.10 —0.14 —0.16 —0.05
(0.37) (0.38) (0.40) (0.42)
eng_goodYes 0.41 0.45 0.42
(0.56) (0.57) (0.57)
eu_grew Yes —0.10 —0.03
(0.30) (0.31)
agedc25-34 —-0.22
(0.41)
age4c35-44 -0.27
(0.49)
age4c45 and more —0.79
(0.69)
R? 0.03 0.06 0.07 0.07 0.07 0.08 0.09
Adj. R? 0.01 0.02 0.02 0.01 0.00 —0.01 —0.02
Num. obs. 99 99 99 99 99 99 99

*p < 0.001; *p < 0.01; *p < 0.05;°p < 0.1

Table 4: Has analyzed a firm report
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1 2 3 4 5 6 7 8 9 10 11
(Intercept) 4.40%** 448" 4.73%%* 4.81%%* 4.84%% 5.04%** 5.127%%* 5.24%% 5.24%** 5.427%%* 6.37%%*
(0.15) (0.21) (0.23) (0.23) (0.26) (0.55) (0.57) (0.57) (0.57) (0.58) (0.77)
treated Yes 0.40* 0.39* 0.35° 0.33° 0.34° 0.34° 0.33 0.34° 0.34° 0.35° 0.32
(0.19) (0.20) (0.19) (0.19) (0.20) (0.20) (0.20) (0.20) (0.20) (0.20) (0.20)
esg_driven_inv_recYes —0.12 0.06 0.15 0.15 0.14 0.16 0.13 0.13 0.15 0.15
(0.21) (0.22) (0.23) (0.24) (0.24) (0.24) (0.25) (0.25) (0.25) (0.25)
job_type_recManagement —0.74* —0.71* —0.71* —0.68* —0.68* —0.41 —0.41 —0.36 —0.45
(0.32) (0.32) (0.32) (0.33) (0.33) (0.44) (0.44) (0.44) (0.45)
job_type_recSpecialist —0.51* —0.47* —0.47° —0.45° —0.45° —0.22 —0.22 —0.25 —0.27
(0.22) (0.23) (0.24) (0.24) (0.24) (0.30) (0.30) (0.30) (0.30)
esg_report_analyzedYes —0.30 —0.30 —0.29 —0.31 —0.33 —0.33 —0.16 —0.14
(0.21) (0.21) (0.22) (0.22) (0.22) (0.22) (0.25) (0.25)
esg_importance_recYes —0.05 —0.04 —0.05 —0.02 —0.02 —0.04 —0.08
(0.26) (0.27) (0.27) (0.29) (0.29) (0.28) (0.28)
eng_goodYes —0.23 —0.13 —0.07 —0.07 —0.06 —0.14
(0.55) (0.54) (0.52) (0.52) (0.49) (0.49)
eu_grew Yes -0.22 -0.25 -0.25 -0.29 -0.19
(0.24) (0.24) (0.24) (0.24) (0.24)
age4c25-34 —0.39 —0.39 —0.41 —0.36
(0.30) (0.30) (0.29) (0.30)
age4c35-44 —0.44 —0.44 —0.43 —0.39
(0.38) (0.38) (0.38) (0.38)
age4c45 and more —0.35 —0.35 —0.34 —0.25
(0.52) (0.52) (0.50) (0.51)
firm_report_analyzedYes —-0.37 —0.39°
(0.23) (0.23)
eu_empYes —0.94°
(0.53)
R? 0.03 0.03 0.08 0.09 0.09 0.10 0.10 0.11 0.11 0.13 0.15
Adj. R? 0.02 0.02 0.06 0.06 0.06 0.05 0.05 0.05 0.05 0.05 0.07
Num. obs. 152 152 152 152 152 152 152 152 152 152 152

*p < 0.001; *p < 0.01; *p < 0.05;°p < 0.1

Table 5: Familiarity with firm reporting
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1 2 3 4 5 6 7 8
(Intercept) 4417 4.50%** 4.767** 4.85%** 4.827** 4.87%* 4.95%* 5.05%**
(0.15) (0.22) (0.23) (0.23) (0.27) (0.63) (0.68) (0.66)
treated Yes 0.40* 0.38° 0.34° 0.32° 0.32 0.32 0.31 0.32
(0.19) (0.20) (0.19) (0.19) (0.20) (0.20) (0.20) (0.20)
esg_driven_inv_recYes -0.12 0.07 0.15 0.15 0.14 0.16 0.14
(0.21) (0.22) (0.24) (0.24) (0.24) (0.25) (0.26)
job_type_recManagement —0.77* —0.75* —0.75* —0.74* —0.73* —0.50
(0.32) (0.32) (0.33) (0.33) (0.34) (0.45)
job_type_recSpecialist —0.56* —0.52* —0.52* —0.51% —0.51* —0.31
(0.23) (0.23) (0.24) (0.25) (0.25) (0.31)
esg_report_analyzedYes —0.30 —0.30 —0.30 —0.31 -0.33
(0.21) (0.21) (0.22) (0.22) (0.22)
esg_importance_recYes 0.04 0.03 0.02 0.05
(0.27) (0.27) (0.28) (0.29)
eng_goodYes —0.05 0.01 0.08
(0.61) (0.60) (0.57)
eu_grewYes —0.18 —0.21
(0.24) (0.25)
agedc25-34 —0.36
(0.30)
age4c35-44 —-0.39
(0.38)
age4c45 and more —0.32
(0.52)
R? 0.03 0.03 0.09 0.10 0.10 0.10 0.11 0.12
Adj. R? 0.02 0.02 0.06 0.07 0.06 0.06 0.06 0.05
Num. obs. 150 150 150 150 150 150 150 150

*p < 0.001; **p < 0.01; *p < 0.05;°p < 0.1

Table 6: Has read a firm report
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1 2 3 4 5 6 7 8 9 10 11
(Intercept) 4.28"*  459** 5.28**  537**  571***  539***  558%** 585" 5.42%** 5.30*** 6.56***
(022)  (047) (0.32) (0.35) (0.54)  (1.07) (1.20) (1.21) (1.16) (1.10) (1.25)
treated Yes 0.63* 0.58° 0.53* 0.53* 0.63* 0.64* 0.65* 0.73* 0.71* 0.75* 0.67*
(0.30) (0.33) (0.26) (0.27) (0.29) (0.31) (0.31) (0.31) (0.31) (0.32) (0.32)
esg_driven_inv_recYes —0.34 0.12 0.13 0.21 0.25 0.29 0.27 0.29 0.25 0.21
(0.43) (0.27) (0.26) (0.27) (0.28) (0.30) (0.33) (0.35) (0.34) (0.34)
job_type_recManagement —1.48* —144* -151* —158"* 158 —0.79 —0.96 —0.96 -1.21
(0.43) (0.45) (0.47) (0.45) (0.46) (0.78) (0.80) (0.81) (0.84)
job_type_recSpecialist —1.46™  —1.41"* 143" —149" 144" —1.09** —1.32** —1.38** —1.44**
(0.31) (0.35) (0.35) (0.32) (0.33) (0.40) (0.42) (0.44) (0.43)
esg_report_analyzedYes —0.18 -0.21 —0.20 —0.25 —0.48 —0.80° —0.44 —0.51
(0.35) (0.34) (0.35) (0.36) (0.38) (0.45) (0.65) (0.71)
esg_importance_recYes —0.44 —0.44 —0.53 —0.55 —0.49 —0.44 —0.47
(0.54) (0.54) (0.55) (0.55) (0.55) (0.53) (0.52)
eng_goodYes 0.33 0.38 0.48 0.48 0.66 0.60
(0.93) (0.92) (0.87) (0.90) (0.81) (0.82)
eu_grewYes —0.25 —-0.23 —-0.13 —0.20 —0.10
(0.33) (0.34) (0.35) (0.35) (0.36)
age4c25-34 —0.53 —0.57 —0.61° —0.62°
(0.35) (0.34) (0.36) (0.36)
age4c35-44 —0.80 —0.85° —0.82 —0.84
(0.48) (0.51) (0.51) (0.51)
age4c45 and more —1.50° —1.75° —1.62° —1.50
(0.88) (0.92) (0.89) (0.99)
firm_report_famYes 0.84 1.09 1.18
(0.65) (0.69) (0.71)
firm_report_analyzedYes —0.65 —0.64
(0.57) (0.59)
eu_empYes —1.20*
(0.53)
R? 0.06 0.07 0.33 0.33 0.34 0.34 0.35 0.40 0.41 0.44 0.47
Adj. R? 0.05 0.04 0.28 0.27 0.27 0.26 0.26 0.27 0.28 0.30 0.32
Num. obs. 65 65 65 65 65 65 65 65 65 65 65

*p < 0.001; **p < 0.01; *p < 0.05;°p < 0.1

Table 7: ESG-related occupation (Expert)
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6 7 8 9 10 11
(Intercept) 5.04*** 5.10%** 5.25%** 5.31%** 5.33*** 6.30%**
(0.47) (0.50) (0.50) (0.57) (0.57) (0.78)
treated Yes 0.36° 0.35° 0.36° 0.36° 0.36° 0.34°
(0.19) (0.19) (0.19) (0.19) (0.19) (0.19)
esg_driven_inv_recYes 0.13 0.14 0.12 0.11 0.13 0.13
(0.22) (0.22) (0.23) (0.23) (0.23) (0.24)
job_type_recManagement —0.74* —0.74* —0.49 —0.48 —0.43 —0.52
(0.30) (0.31) (0.41) (0.42) (0.43) (0.43)
job_type_recSpecialist —0.47* —0.46* —0.24 —0.22 —0.25 —0.28
(0.22) (0.23) (0.27) (0.28) (0.29) (0.29)
esg_report_analyzed Yes —0.29 —0.29 —0.33 —0.32 —0.15 —0.13
(0.21) (0.21) (0.22) (0.22) (0.25) (0.25)
esg_importance_recYes —0.05 —0.05 -0.03 -0.03 —0.05 —0.09
(0.25) (0.25) (0.26) (0.27) (0.26) (0.26)
eng_good Yes —0.20 —0.15 —0.06 —0.05 —0.04 —0.10
(0.43) (0.42) (0.41) (0.42) (0.40) (0.40)
eu_grew Yes —0.15 —0.21 —0.21 —0.25 —0.16
(0.22) (0.23) (0.23) (0.23) (0.23)
age4c25-34 —0.44° —0.45° —0.47° —0.41
(0.27) (0.27) (0.27) (0.27)
age4c35-44 —-0.42 —042 —041 —0.37
(0.36) (0.36) (0.36) (0.36)
age4c45 and more —0.43 —0.44 —0.43 —0.33
(0.49) (0.50) (0.48) (0.49)
firm_report_famYes —0.08 0.09 0.06
(0.33) (0.34) (0.34)
firm_report_analyzed Yes —0.36 —0.38°
(0.23) (0.23)
eu_emp Yes —0.95°
(0.55)
R? 0.12 0.12 0.14 0.14 0.15 0.17
Adj. R? 0.08 0.07 0.07 0.07 0.08 0.09
Num. obs. 164 164 164 164 164 164

*p < 0.001; **p < 0.01; *p < 0.05,°p < 0.1

Table 8: Familiarity with reporting
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1 2 3 4 5 6 7 8 9 10 11
(Intercept) 4.897** 4.947** 5.08** 5.06"** 5.20%** 5.42%** 5.51%** 5.597** 5.57%** 5.61%** 6.57***
(0.14) (0.20) (0.20) (0.20) (0.23) (0.29) (0.34) (0.34) (0.35) (0.35) (0.59)
treated Yes —0.12 —0.13 —0.19 —0.18 -0.17 —0.13 —0.13 —0.16 —0.16 —0.17 —0.16
(0.19) (0.20) (0.20) (0.20) (0.20) (0.20) (0.20) (0.21) (0.21) (0.22) (0.21)
esg_famYes —0.54* —0.53* -0.37 -0.17 -0.15 —0.12 —0.13 -0.12 -0.13 -0.17 —0.13
(0.22) (0.22) (0.23) (0.26) (0.26) (0.26) (0.26) (0.26) (0.27) (0.27) (0.27)
treated Yes:esg_famYes 0.55° 0.56° 0.57° 0.53° 0.53° 0.49 0.47 0.51° 0.51 0.54° 0.50
(0.29) (0.30) (0.29) (0.29) (0.29) (0.30) (0.30) (0.31) (0.31) (0.31) (0.31)
esg_driven_inv_recYes —0.08 —0.01 0.01 0.04 0.02 0.04 0.03 0.04 0.05 0.05
(0.17) (0.17) (0.17) (0.17) (0.17) (0.17) (0.17) (0.18) (0.18) (0.18)
job_type_recManagement -0.71* —0.69* —0.69* —0.65* —0.63* —0.55 —0.56 —0.51 —0.59
(0.27) (0.27) (0.27) (0.28) (0.28) (0.35) (0.36) (0.37) (0.37)
job_type_recSpecialist —0.47** —0.43* —0.42* —0.39* —0.38* —0.27 —0.29 —0.31 —0.33
(0.18) (0.18) (0.18) (0.18) (0.19) (0.22) (0.22) (0.22) (0.22)
esg_report_analyzed Yes —0.30 —0.31 —0.30 —0.30 -0.33 -0.35 —0.16 -0.15
(0.23) (0.23) (0.23) (0.23) (0.23) (0.23) (0.26) (0.27)
esg_importance_recYes —0.21 —0.20 —0.20 -0.19 -0.19 —0.20 —-0.24
(0.19) (0.19) (0.19) (0.19) (0.20) (0.20) (0.19)
eng_goodYes —0.30 —0.26 —0.20 —0.21 —0.20 —0.23
(0.25) (0.25) (0.26) (0.26) (0.25) (0.25)
eu_grew Yes -0.14 -0.19 -0.18 -0.21 -0.14
(0.20) (0.20) (0.20) (0.20) (0.20)
age4c25-34 —0.27 —0.26 —0.28 —0.24
(0.19) (0.19) (0.19) (0.20)
age4c35-44 —0.12 —0.12 —0.11 —0.09
(0.29) (0.29) (0.29) (0.29)
age4c45 and more -0.27 -0.27 -0.27 -0.19
(0.41) (0.41) (0.40) (0.40)
firm_report_famYes 0.06 0.22 0.20
(0.18) (0.21) (0.21)
firm report_analyzedYes —0.38° —0.40°
(0.23) (0.23)
eu_empYes —0.99*
(0.49)
R? 0.04 0.04 0.09 0.10 0.10 0.11 0.11 0.12 0.12 0.13 0.15
Adj. R? 0.02 0.02 0.06 0.07 0.07 0.07 0.07 0.06 0.06 0.07 0.09
Num. obs. 221 221 221 221 221 221 221 221 221 221 221

< 0.001; % p < 0.01;*p < 0.05;°p < 0.1

Table 1: Familiarity with ESG
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1 2 3 4 5 6 7 8 9 10 11
(Intercept) 4.80"** 4.83*** 4.96*** 4.96** 5.10%** 5.36*** 5.48*** 5.55%** 5.52%** 5.55%** 6.53***
(0.13) (0.19) (0.18) (0.18) (0.22) (0.29) (0.34) (0.35) (0.36) (0.36) (0.57)
treated Yes 0.06 0.06 0.04 0.04 0.06 0.08 0.06 0.05 0.06 0.05 0.05
(0.16) (0.17) (0.17) (0.17) (0.17) (0.17) (0.17) (0.18) (0.18) (0.18) (0.18)
esg_report_analyzedYes —0.54* —0.53* —0.35 —0.35 —0.35 —0.32 —0.35 —0.37 —0.40 —0.23 —0.20
(0.25) (0.25) (0.27) (0.27) (0.27) (0.27) (0.28) (0.28) (0.28) (0.30) (0.29)
treated Yes:esg_report_analyzedYes 0.24 0.24 0.18 0.18 0.19 0.17 0.19 0.20 0.19 0.21 0.16
(0.34) (0.34) (0.34) (0.34) (0.34) (0.34) (0.34) (0.34) (0.35) (0.35) (0.34)
esg_driven_inv_recYes —0.04 0.03 0.03 0.06 0.04 0.05 0.04 0.05 0.07 0.07
(0.17) (0.17) (0.17) (0.17) (0.17) (0.17) (0.17) (0.18) (0.18) (0.18)
job_type_recManagement —0.65* —0.65* —0.65* —0.59* —0.58* —0.51 —0.53 —0.48 —0.56
(0.27) (0.27) (0.27) (0.27) (0.27) (0.34) (0.36) (0.36) (0.36)
job_type_recSpecialist —0.41* —0.41* —0.40* —0.36* —0.35° —0.26 —0.28 —0.30 —0.32
(0.18) (0.18) (0.18) (0.18) (0.18) (0.22) (0.22) (0.23) (0.22)
esg_importance_recYes —0.20 -0.17 -0.18 -0.17 -0.18 -0.19 -0.22
(0.19) (0.19) (0.19) (0.20) (0.20) (0.20) (0.20)
eng_goodYes —0.35 —0.30 —0.25 —0.26 —0.25 —0.29
(0.26) (0.26) (0.26) (0.27) (0.26) (0.25)
eu_grew Yes —0.18 -0.22 -0.22 —0.24 -0.17
(0.20) (0.20) (0.20) (0.20) (0.20)
age4c25-34 —0.23 —0.23 —0.25 —0.21
(0.19) (0.20) (0.19) (0.20)
age4c35-44 —0.11 —0.12 —0.11 —0.08
(0.29) (0.29) (0.29) (0.28)
age4c45 and more -0.21 —-0.22 -0.21 -0.13
(0.40) (0.40) (0.39) (0.39)
firm_report_famYes 0.09 0.24 0.22
(0.18) (0.19) (0.20)
firm_report_analyzedYes —0.36 -0.39°
(0.22) (0.22)
eu_empYes —1.02*
(0.47)
R? 0.04 0.04 0.08 0.08 0.09 0.10 0.10 0.11 0.11 0.12 0.14
Adj. R? 0.03 0.02 0.06 0.06 0.06 0.06 0.06 0.06 0.05 0.06 0.08
Num. obs. 221 221 221 221 221 221 221 221 221 221 221

#p < 0.001; *p < 0.01; *p < 0.05;°p < 0.1

Table 2: Has analyzed an ESG report
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1 2 3 4 5 6 7 8 9 10 11
(Intercept) 491" 4.95%** 5.08*** 5.07*** 5.21*** 5.44*%* 5.54*** 5.62%** 5.57+** 5.61*** 6.57***
(0.13) (0.20) (0.19) (0.19) (0.23) (0.29) (0.34) (0.34) (0.35) (0.35) (0.57)
treated Yes —0.07 —0.08 —0.14 —0.14 —0.13 —0.09 —0.09 —0.11 —0.10 —0.11 —0.11
(0.18) (0.19) (0.19) (0.19) (0.19) (0.19) (0.19) (0.20) (0.20) (0.21) (0.20)
esg_report_readYes —0.64** —0.63** —0.46° -0.33 -0.33 —0.31 —0.32 —0.29 —0.33 —0.38 —0.35
(0.23) (0.23) (0.24) (0.29) (0.29) (0.29) (0.30) (0.30) (0.31) (0.31) (0.31)
treated Yes:esg_report_read Yes 0.51° 0.52° 0.54° 0.51° 0.52° 0.49 0.47 0.48 0.48 0.51 0.47
(0.30) (0.30) (0.30) (0.30) (0.31) (0.31) (0.31) (0.31) (0.31) (0.31) (0.31)
esg_driven_inv_recYes —0.06 0.00 0.01 0.04 0.02 0.04 0.03 0.05 0.06 0.06
(0.17) (0.17) (0.17) (0.17) (0.17) (0.17) (0.18) (0.18) (0.18) (0.18)
job_type_recManagement —0.66" —0.66" —0.66" —0.61* —0.59* —0.52 —0.53 —0.48 —0.56
(0.28) (0.28) (0.28) (0.28) (0.28) (0.36) (0.36) (0.37) (0.37)
job_type_recSpecialist —0.43* —0.41* —0.41* —0.37° —0.36° —0.26 —0.28 —0.31 —0.33
(0.18) (0.19) (0.19) (0.19) (0.19) (0.22) (0.23) (0.23) (0.22)
esg_report_analyzedYes —0.18 —0.17 —0.16 —0.16 —0.20 —0.21 —0.01 —0.00
(0.24) (0.24) (0.24) (0.24) (0.24) (0.24) (0.27) (0.27)
esg_importance_recYes -0.20 —-0.18 -0.19 —0.18 -0.18 —0.20 —-0.22
(0.19) (0.19) (0.19) (0.20) (0.20) (0.20) (0.20)
eng_good Yes —0.32 —0.28 —-0.22 —0.24 —0.24 -0.27
(0.25) (0.26) (0.26) (0.26) (0.25) (0.25)
eu_grewYes —0.16 -0.20 -0.19 -0.23 -0.15
(0.20) (0.20) (0.20) (0.20) (0.20)
age4c25-34 —0.24 —0.23 —0.25 —0.21
(0.19) (0.19) (0.19) (0.20)
age4c35-44 —0.13 —0.13 —0.12 —0.10
(0.29) (0.29) (0.29) (0.29)
age4c45 and more —0.23 —-0.23 —-0.22 -0.15
(0.41) (0.41) (0.39) (0.40)
firm_report_famYes 0.11 0.28 0.26
(0.19) (0.21) (0.21)
firm_report_analyzedYes —0.39° —0.41°
(0.23) (0.22)
eu_empYes —0.99*
(0.46)
R? 0.05 0.05 0.09 0.10 0.10 0.11 0.11 0.12 0.12 0.13 0.15
Adj. R? 0.04 0.03 0.07 0.07 0.07 0.07 0.07 0.06 0.06 0.07 0.08
Num. obs. 221 221 221 221 221 221 221 221 221 221 221

*p < 0.001; **p < 0.01; *p < 0.05;°p < 0.1

Table 3: Has read an ESG report
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1 2 3 4 5 6 7 8 9 10 11
(Intercept) 4.88*** 4.93*** 5.04*** 5.03*** 5.17*** 5.42%* 5.56*** 5.63*** 5.56*** 5.56*** 6.55***
(0.14) (0.20) (0.19) (0.19) (0.23) (0.30) (0.36) (0.36) (0.37) (0.37) (0.59)
treated Yes 0.02 0.01 —0.01 —0.01 0.00 0.03 0.01 0.00 0.02 0.02 0.02
(0.18) (0.18) (0.18) (0.18) (0.18) (0.18) (0.19) (0.19) (0.19) (0.19) (0.19)
firm_report_analyzedYes —0.59* —0.58* —0.42° —0.35 —0.36 —0.34 —0.38 —0.38 -0.47 —0.47 —0.49°
(0.23) (0.23) (0.23) (0.27) (0.27) (0.27) (0.27) (0.27) (0.29) (0.29) (0.28)
treatedYes:firm_report_analyzed Yes 0.30 0.30 0.26 0.25 0.26 0.24 0.27 0.25 0.23 0.23 0.20
(0.30) (0.31) (0.30) (0.30) (0.31) (0.31) (0.31) (0.32) (0.32) (0.32) (0.32)
esg_driven_inv_recYes -0.07 0.01 0.02 0.05 0.03 0.05 0.04 0.07 0.07 0.07
(0.16) (0.17) (0.17) (0.17) (0.17) (0.17) (0.18) (0.18) (0.18) (0.18)
job_type_recManagement —0.59* —0.58* —0.58* —0.53° —0.51° —0.46 —0.49 —0.49 —0.58
(0.28) (0.28) (0.28) (0.28) (0.28) (0.35) (0.36) (0.36) (0.36)
job_type_recSpecialist —0.42* —0.40* —0.39* —0.35° —0.34° —0.26 —0.31 —0.31 —0.33
(0.17) (0.18) (0.18) (0.18) (0.18) (0.22) (0.23) (0.23) (0.22)
esg_report_analyzedYes —0.12 —0.11 —0.10 —0.10 —0.11 —0.14 —0.14 -0.12
(0.24) (0.24) (0.24) (0.23) (0.24) (0.24) (0.24) (0.23)
esg_importance_recYes —0.20 —0.18 -0.19 -0.19 -0.19 -0.19 -0.22
(0.19) (0.19) (0.19) (0.20) (0.20) (0.20) (0.20)
eng_goodYes -0.33 -0.27 -0.21 -0.25 -0.25 -0.29
(0.25) (0.25) (0.25) (0.25) (0.25) (0.25)
eu_grewYes —0.22 —0.26 —-0.25 —-0.25 -0.17
(0.20) (0.20) (0.20) (0.20) (0.20)
age4c25-34 —0.23 -0.23 —0.23 —0.20
(0.20) (0.20) (0.20) (0.20)
age4c35-44 —0.08 —0.08 —0.08 —0.06
(0.29) (0.29) (0.29) (0.29)
age4c45 and more -0.18 -0.20 -0.20 -0.12
(0.39) (0.39) (0.39) (0.39)
firm_report_famYes 0.23 0.23 0.22
(0.19) (0.19) (0.19)
eu_empYes —1.02*
(0.49)
R? 0.05 0.05 0.09 0.09 0.10 0.10 0.11 0.12 0.12 0.12 0.14
Adj. R? 0.04 0.03 0.06 0.06 0.06 0.06 0.07 0.06 0.06 0.06 0.08
Num. obs. 221 221 221 221 221 221 221 221 221 221 221

**p < 0.001; **p < 0.01; *p < 0.05;°p < 0.1

Table 4: Has analyzed a firm report
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1 2 3 4 5 6 7 8 9 10 11

(Intercept) 5.09*** 5.19*** 5.22%** 5.17*** 5.31%** 5.53*** 5.65*** 5.73** 5.73** 5.76%** 6.70***
(0.15) (0.20) (0.21) (0.21) (0.25) (0.30) (0.35) (0.36) (0.36) (0.36) (0.61)
treated Yes —0.36° —0.38° —0.41° —0.40° —0.39° —0.34 —0.36° —0.38° —0.38° —0.38° -0.37°
(0.21) (0.21) (0.21) (0.21) (0.21) (0.21) (0.21) (0.22) (0.22) (0.22) (0.22)
firm_report_famYes —0.69*** —0.69*** —0.45* -0.32 —0.31 -0.26 -0.29 -0.29 -0.29 —0.14 —0.14
(0.21) (0.20) (0.22) (0.24) (0.23) (0.24) (0.24) (0.24) (0.24) (0.25) (0.25)
treated Yes:firm_report_famYes 0.76** 0.77** 0.75** 0.72* 0.73** 0.69* 0.71* 0.72* 0.72* 0.73* 0.69*
(0.28) (0.28) (0.28) (0.28) (0.28) (0.28) (0.28) (0.29) (0.29) (0.29) (0.29)
esg_driven_inv_recYes —0.14 —0.03 0.03 0.06 0.04 0.05 0.05 0.05 0.06 0.06
(0.16) (0.16) (0.17) (0.17) (0.17) (0.17) (0.17) (0.17) (0.17) (0.17)
job_type_recManagement —0.69* —0.66" —0.66* —0.62* —0.60* —0.52 —0.52 —0.47 —0.55
(0.28) (0.28) (0.28) (0.28) (0.28) (0.35) (0.35) (0.36) (0.36)
job_type_recSpecialist —0.47** —0.44* —0.43* —0.40* —0.39* —0.29 —0.29 —0.31 —0.33
(0.18) (0.18) (0.19) (0.19) (0.19) (0.22) (0.22) (0.22) (0.22)
esg_report_analyzedYes —0.27 —0.27 —0.26 —0.27 —0.29 —0.29 —0.12 —0.10
(0.21) (0.21) (0.21) (0.21) (0.21) (0.21) (0.24) (0.23)
esg_importance_recYes —0.21 -0.19 —0.20 -0.19 -0.19 —0.20 -0.23
(0.19) (0.19) (0.19) (0.20) (0.20) (0.20) (0.20)
eng_goodYes —0.31 —0.27 —0.21 —0.21 —0.20 -0.23
(0.26) (0.26) (0.26) (0.26) (0.26) (0.25)
eu_grewYes —0.18 —-0.23 —-0.23 —0.26 —0.18
(0.20) (0.20) (0.20) (0.20) (0.20)
age4c25-34 —0.24 —0.24 —0.26 —0.22
(0.19) (0.19) (0.19) (0.20)
age4c35-44 -0.13 -0.13 -0.12 —0.09
(0.29) (0.29) (0.29) (0.29)
age4c45 and more —0.23 —0.23 —0.22 —0.15
(0.40) (0.40) (0.39) (0.39)
firm_report_analyzedYes —0.37° —0.39°
(0.22) (0.22)
eu_empYes —0.97°
(0.52)
R? 0.05 0.05 0.10 0.11 0.11 0.12 0.12 0.13 0.13 0.14 0.16
Adj. R? 0.03 0.03 0.07 0.08 0.08 0.08 0.08 0.07 0.07 0.08 0.10

Num. obs. 221 221 221 221 221 221 221 221 221 221 221

#p < 0.001; *p < 0.01; *p < 0.05;°p < 0.1

Table 5: Familiarity with firm reporting
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1 2 3 4 5 6 7 8 9 10 11
(Intercept) 5.04** 5.12%** 5.17+** 5.13*** 5.26"** 5.48"** 5.59%** 5.68"** 5.76"** 5.77%* 6.71%*
(0.15) (0.20) (0.21) (0.22) (0.25) (0.29) (0.34) (0.35) (0.39) (0.38) (0.62)
treatedYes —0.31 —0.33 —0.36° —0.36 —0.34 —0.29 —0.31 —0.33 —0.37° —0.38° —0.36°
(0.21) (0.21) (0.22) (0.22) (0.21) (0.21) (0.22) (0.22) (0.22) (0.22) (0.22)
firm_report_readYes —0.63** —0.63** —0.39° —0.26 —0.25 -0.19 —0.21 -0.22 0.52 0.27 0.25
(0.21) (0.21) (0.22) (0.24) (0.24) (0.24) (0.24) (0.24) (1.59) (1.60) (1.62)
treated Yes:firm_report_read Yes 0.71* 0.71* 0.70* 0.67* 0.68* 0.63* 0.64* 0.66* 0.70* 0.72* 0.68*
(0.28) (0.29) (0.28) (0.29) (0.28) (0.29) (0.29) (0.29) (0.29) (0.29) (0.29)
esg_driven_inv_recYes —0.12 —0.01 0.04 0.07 0.05 0.06 0.06 0.04 0.05 0.06
(0.16) (0.16) (0.17) (0.17) (0.17) (0.17) (0.17) (0.18) (0.17) (0.18)
job_type_recManagement —0.70* —0.67* —0.67* —0.63* —0.62* —0.53 —0.52 —0.47 —0.55
(0.28) (0.28) (0.27) (0.28) (0.28) (0.35) (0.36) (0.36) (0.36)
job_type_recSpecialist —0.48"* —0.45* —0.44* —0.41* —0.40* —0.30 —0.29 —0.31 —0.33
(0.18) (0.18) (0.18) (0.18) (0.18) (0.22) (0.23) (0.23) (0.23)
esg_report_analyzed Yes -0.29 —0.28 —0.28 -0.29 —0.30 —0.30 -0.13 -0.11
(0.21) (0.21) (0.21) (0.21) (0.21) (0.21) (0.24) (0.24)
esg_importance_recYes —0.21 -0.19 —0.19 —-0.18 -0.19 —0.20 —-0.23
(0.19) (0.19) (0.19) (0.20) (0.20) (0.20) (0.20)
eng_goodYes —0.32 —-0.27 —0.21 —0.23 —0.21 —0.25
(0.26) (0.26) (0.27) (0.28) (0.27) (0.27)
eu_grewYes -0.17 -0.22 -0.23 —0.26 -0.18
(0.20) (0.20) (0.21) (0.20) (0.20)
age4c25-34 —0.25 —0.23 —0.25 —0.22
(0.19) (0.19) (0.19) (0.20)
age4c35-44 —0.13 —0.12 —0.12 —0.09
(0.29) (0.30) (0.29) (0.29)
age4c45 and more -0.23 -0.22 -0.22 —0.15
(0.40) (0.40) (0.39) (0.39)
firm_report_famYes -0.79 —041 —0.39
(1.59) (1.61) (1.63)
firm report_analyzedYes —0.36 —0.38°
(0.22) (0.22)
eu_empYes —0.97°
(0.51)
R? 0.04 0.04 0.09 0.10 0.11 0.11 0.12 0.13 0.13 0.14 0.16
Adj. R? 0.03 0.03 0.07 0.07 0.07 0.08 0.08 0.07 0.07 0.08 0.09
Num. obs. 221 221 221 221 221 221 221 221 221 221 221

**p < 0.001; *p < 0.01; *p < 0.05; °p < 0.1

Table 6: Has read a firm report
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1 2 3 4 5 6 7 8 9 10 11
(Intercept) 4.75%** 4.80*** 4.98*** 5.02%** 5.19%** 5.41%** 5.53*** 5.61%** 5.57*** 5.61%** 6.55***
(0.13) (0.18) (0.19) (0.18) (0.22) (0.29) (0.34) (0.35) (0.35) (0.35) (0.57)
treated Yes —0.02 —0.03 —0.07 —0.09 —0.09 —0.06 —-0.07 —0.09 —0.08 —0.10 —0.10
(0.17) (0.17) (0.18) (0.17) (0.17) (0.18) (0.18) (0.18) (0.18) (0.19) (0.18)
job_esgYes —0.47° —0.44° —0.26 —0.06 —0.09 —0.08 —-0.10 —0.10 —0.10 —0.13 —0.12
(0.26) (0.26) (0.25) (0.29) (0.29) (0.29) (0.29) (0.30) (0.30) (0.30) (0.30)
treated Yes:job_esgYes 0.65° 0.64° 0.64° 0.66* 0.72* 0.68* 0.70* 0.71* 0.70* 0.76* 0.73*
(0.35) (0.35) (0.33) (0.32) (0.33) (0.33) (0.33) (0.34) (0.34) (0.35) (0.34)
esg_driven_inv_recYes —0.08 —0.00 0.03 0.06 0.05 0.06 0.06 0.07 0.08 0.08
(0.17) (0.16) (0.16) (0.16) (0.17) (0.17) (0.17) (0.17) (0.17) (0.17)
job_type_recManagement —0.73** —0.68* —0.68* —0.63* —0.62* —0.54 —0.56 —0.50 —0.58
(0.27) (0.27) (0.27) (0.27) (0.27) (0.34) (0.35) (0.36) (0.36)
job_type_recSpecialist —0.50** —0.44* —0.43* —0.39* —0.38* —0.28 —0.30 —-0.33 —0.35
(0.17) (0.18) (0.18) (0.18) (0.18) (0.21) (0.22) (0.22) (0.21)
esg_report_analyzedYes —0.40° —0.39° —0.37 —0.38 —0.40° —0.43° —0.24 —0.22
(0.23) (0.23) (0.23) (0.23) (0.24) (0.25) (0.27) (0.27)
esg_importance_recYes —0.25 —0.23 —0.24 —0.23 —0.23 —0.25 —0.28
(0.19) (0.19) (0.19) (0.20) (0.20) (0.20) (0.20)
eng_goodYes —0.30 —0.25 —0.19 —0.21 —0.20 —0.23
(0.26) (0.26) (0.27) (0.27) (0.26) (0.26)
eu_grewYes -0.18 -0.23 -0.22 -0.25 -0.18
(0.19) (0.20) (0.20) (0.20) (0.19)
age4c25-34 —0.25 —0.25 —0.26 —0.23
(0.19) (0.19) (0.19) (0.19)
age4c35-44 —0.12 —0.13 —0.12 —0.09
(0.28) (0.28) (0.28) (0.28)
age4c45 and more —0.21 —0.22 —0.22 —0.14
(0.39) (0.39) (0.38) (0.38)
firm_report_famYes 0.09 0.26 0.24
(0.18) (0.20) (0.20)
firm report_analyzedYes —0.41° —0.43°
(0.23) (0.23)
eu_empYes —0.96*
(0.46)
R? 0.03 0.03 0.09 0.11 0.11 0.12 0.12 0.13 0.13 0.15 0.16
Adj. R? 0.02 0.01 0.06 0.08 0.08 0.08 0.08 0.08 0.07 0.08 0.10
Num. obs. 221 221 221 221 221 221 221 221 221 221 221

***p < 0.001; *p < 0.01; *p < 0.05;°p < 0.1

Table 7: ESG-related occupation (Expert)
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Vel

1 2 3 4 5 6 7 8 9 10 11
(Intercept) 5.15%** 5.24%** 5.30%** 5.26%** 5.38%** 5.56"** 5.68"** 5.77%* 5.76*** 5.79%** 6.73"*
(0.16) (0.21) (0.22) (0.22) (0.25) (0.29) (0.34) (0.35) (0.35) (0.35) (0.61)
treated Yes —0.56"* —0.58** —0.64** —0.62** —0.60** —0.55* —0.57* —0.60** —0.60** —0.60** —0.59*
(0.21) (0.22) (0.22) (0.22) (0.22) (0.22) (0.22) (0.23) (0.23) (0.23) (0.23)
report_famYes —0.72%**  —-0.72***  —0.51* —0.39° —0.38° —0.33 —0.36 —0.36 —0.28 —0.30 —0.26
(0.21) (0.21) (0.22) (0.23) (0.22) (0.23) (0.23) (0.23) (0.33) (0.34) (0.34)
treated Yes:report_famYes 0.98*** 1.00%** 1.01%** 0.97*** 0.97*** 0.92** 0.92** 0.96** 0.96** 0.96** 0.92**
(0.28) (0.28) (0.28) (0.28) (0.28) (0.28) (0.28) (0.29) (0.29) (0.29) (0.29)
esg_driven_inv_recYes —0.14 —0.03 0.02 0.05 0.04 0.05 0.04 0.04 0.05 0.05
(0.16) (0.16) (0.17) (0.17) (0.17) (0.17) (0.17) (0.18) (0.17) (0.18)
job_type_recManagement —0.74** —0.69* —0.69* —0.65* —0.64* —0.52 —0.51 —0.46 —0.54
(0.27) (0.27) (0.27) (0.28) (0.28) (0.35) (0.35) (0.36) (0.36)
job_type_recSpecialist —0.50** —0.45* —0.44* —0.41* —0.40* —0.28 —0.27 —0.29 —0.31
(0.17) (0.18) (0.18) (0.18) (0.18) (0.21) (0.22) (0.22) (0.22)
esg_report_analyzed Yes —0.28 -0.27 —0.26 -0.27 —0.30 -0.29 -0.12 —0.10
(0.20) (0.20) (0.20) (0.21) (0.21) (0.21) (0.24) (0.24)
esg_importance_recYes —0.20 —0.19 -0.19 —0.18 —0.18 —0.19 —0.22
(0.19) (0.19) (0.19) (0.20) (0.20) (0.19) (0.19)
eng_goodYes —-0.27 —0.23 —0.16 —0.15 —0.15 —0.18
(0.25) (0.25) (0.25) (0.25) (0.24) (0.24)
eu_grew Yes -0.16 -0.21 -0.21 —0.24 -0.17
(0.19) (0.20) (0.20) (0.20) (0.20)
age4c25-34 —0.28 —0.28 —0.29 —0.26
(0.19) (0.19) (0.19) (0.20)
age4c35-44 —0.17 —0.18 —0.16 —0.14
(0.29) (0.29) (0.29) (0.29)
age4c45 and more —0.29 —0.30 -0.29 -0.22
(0.40) (0.40) (0.39) (0.39)
firm_report_famYes —0.10 0.07 0.04
(0.31) (0.32) (0.32)
firm report_analyzedYes —0.36 —0.39°
(0.22) (0.22)
eu_emp Yes —0.96°
(0.52)
R? 0.05 0.05 0.11 0.12 0.12 0.13 0.13 0.14 0.14 0.15 0.17
Adj. R? 0.04 0.04 0.09 0.09 0.09 0.09 0.09 0.09 0.08 0.09 0.11
Num. obs. 221 221 221 221 221 221 221 221 221 221 221

1 < 0.001; **p < 0.01; *p < 0.05;°p < 0.1

Table 8: Familiarity with reporting

uorjdoorod pue uoisward g Ieydery)



Chapter 2. Precision and Perception

9 References

Adams, C. A. (2004). The ethical, social and environmental reportingperformance por-
trayal gap. Accounting, Auditing & Accountability Journal, 17(5), 731-757. https:
//dot.org/10.1108/09513570410567791 (cit. on p. [67).

Amel-Zadeh, A., & Serafeim, G. (2018). Why and how investors use ESG information:
Evidence from a global survey. Financial Analysts Journal, 7/(3), 87-103. https:
//doi.org/10.2469 /faj.v74.n3.2 (cit. on pp. [64] [65).

Athanasakou, V., & Hussainey, K. (2014). The perceived credibility of forward-looking
performance disclosures [publisher: Taylor & Francis|. Accounting and Business
Research, 44(3), 227-259. https://doi.org/10.1080/00014788.2013.867403 (cit. on
p. [60).

Austin, P. C. (2009). Using the Standardized Difference to Compare the Prevalence of
a Binary Variable Between Two Groups in Observational Research [publisher:
Taylor & Francis _eprint: https://doi.org/10.1080/03610910902859574|. Commu-
nications in Statistics - Simulation and Computation, 38(6), 1228-1234. https:
//doi.org/10.1080,/03610910902859574 (cit. on pp. [77) [78).

Baier, C., Gottsche, M., Hellmann, A., & Schiemann, F. (2021). Too Good To Be
True: Influencing Credibility Perceptions with Signaling Reference Explicitness
and Assurance Depth [[Online; accessed 2022-03-08||. Journal of Business Ethics.
http://link.springer.com/10.1007/s10551-020-04719-7. https://doi.org/10.1007 /
s10551-020-04719-7 (cit. on pp. [66} [72).

Balluchi, F., Lazzini, A., & Torelli, R. (2021). Credibility of environmental issues in
non-financial mandatory disclosure: Measurement and determinants |[publisher:
Elsevier Ltd|. Journal of Cleaner Production, 288, 125744. https:/ /doi.org/ 10.
1016/j.jclepro.2020.125744 (cit. on p. [66).

Boateng, G. O., Neilands, T. B., Frongillo, E. A., Melgar-Quinonez, H. R., &
Young, S. L. (2018). Best Practices for Developing and Validating Scales

for Health, Social, and Behavioral Research: A Primer [publisher: Fron-

125


https://doi.org/10.1108/09513570410567791
https://doi.org/10.1108/09513570410567791
https://doi.org/10.2469/faj.v74.n3.2
https://doi.org/10.2469/faj.v74.n3.2
https://doi.org/10.1080/00014788.2013.867403
https://doi.org/10.1080/03610910902859574
https://doi.org/10.1080/03610910902859574
https://doi.org/10.1007/s10551-020-04719-7
https://doi.org/10.1007/s10551-020-04719-7
https://doi.org/10.1016/j.jclepro.2020.125744
https://doi.org/10.1016/j.jclepro.2020.125744

Chapter 2. Precision and Perception

tiers|. Frontiers in Public Health, 6. https://www.frontiersin.org/journals/public-
health /articles/10.3389/fpubh.2018.00149 /full. https://doi.org/10.3389 /fpubh.
2018.00149 (cit. on p.[73).

Bonner, S. E.; & Lewis, B. L. (1990). Determinants of Auditor Expertise [publisher:
[Accounting Research Center, Booth School of Business, University of Chicago,
Wiley||. Journal of Accounting Research, 28, 1-20. https:/ /doi.org/10.2307 /
2491243 (cit. on p. [69).

Bonner, S. E. (2008). Judgment and decision making in accounting [[Online; accessed
2024-08-19]]. (No Title). https://cir.nii.ac.jp/crid/1130000794658041600. https://
cir.nii.ac.jp/crid/1130000794658041600 (cit. on p. [68).

Boukes, M., & LaMarre, H. L. (2021). Narrative persuasion by corporate CSR messages:
The impact of narrative richness on attitudes and behavioral intentions via char-
acter identification, transportation, and message credibility [publisher: Elsevier
Inc.|. Public Relations Review, 47(5), 102107. https://doi.org/10.1016/j.pubrev.
2021.102107 (cit. on p. [66).

Bouten, L., Everaert, P., Van Liedekerke, L., De Moor, L., & Christiaens, J. (2011).
Corporate social responsibility reporting: A comprehensive picture? Accounting
Forum, 35(3), 187-204. https:/ /doi.org/10.1016 /j.accfor.2011.06.007 (cit. on
p.[67).

Carney, M. (2015). Breaking the Tragedy of the Horizon — climate change and financial
stability, 1-16 (cit. on p. [67).

Cerulli Associates. (2022). Press Release: Cerulli Anticipates
84T rillioninW ealthTrans fersThrough2045  [|Online; accessed 2024-08-25]].
https: / /www.cerulli.com /press-releases / cerulli- anticipates-84-trillion-in-wealth-
transfers-through-2045 (cit. on p. [76)).

Crilly, D., Hansen, M., & Zollo, M. (2016). The grammar of decoupling: A cognitive-
linguistic perspective on firms’ sustainability claims and stakeholders’ interpreta-
tion. Academy of Management Journal, 59(2), 705-729. https://doi.org/10.5465/
am].2015.0171 (cit. on p.[69).

126


https://doi.org/10.3389/fpubh.2018.00149
https://doi.org/10.3389/fpubh.2018.00149
https://doi.org/10.2307/2491243
https://doi.org/10.2307/2491243
https://cir.nii.ac.jp/crid/1130000794658041600
https://cir.nii.ac.jp/crid/1130000794658041600
https://doi.org/10.1016/j.pubrev.2021.102107
https://doi.org/10.1016/j.pubrev.2021.102107
https://doi.org/10.1016/j.accfor.2011.06.007
https://www.cerulli.com/press-releases/cerulli-anticipates-84-trillion-in-wealth-transfers-through-2045
https://www.cerulli.com/press-releases/cerulli-anticipates-84-trillion-in-wealth-transfers-through-2045
https://doi.org/10.5465/amj.2015.0171
https://doi.org/10.5465/amj.2015.0171

Chapter 2. Precision and Perception

Dando, N., & Swift, T. (2003). Transparency and Assurance: Minding the Credibility
Gap. Journal of Business Ethics, 44(2-3), 195-200. https://doi.org/10.1023 /A
1023351816790 (cit. on pp. [64] [66)).

Frederick, D. M., & Libby, R. (1986). Expertise and Auditors’ Judgments of conjunc-
tive Events [publisher: [Accounting Research Center, Booth School of Business,
University of Chicago, Wiley||. Journal of Accounting Research, 24(2), 270-290.
https://doi.org,/10.2307,/2491134] (cit. on p. [68).

Gutsche, G., Wetzel, H., & Ziegler, A. (2023). Determinants of individual sustainable
investment behavior - A framed field experiment. Journal of Economic Behavior
and Organization, 209, 491-508. https: //doi.org/10.1016/j.jebo.2023.03.016
(cit. on p. [76).

Hanlon, M., Yeung, K., & Zuo, L. (2022). Behavioral Economics of Accounting: A Review
of Archival Research on Individual Decision Makers*. Contemporary Accounting
Research, 39(2), 1150-1214. https://doi.org,/10.1111/1911-3846.12739 (cit. on
p. [68).

Henry, E., & Peytcheva, M. (2020). Joint Effects of Boilerplate and Text Markup on the
Judgments of Novice and Experienced Users of Financial Information [publisher:
American Accounting Association|. Behavioral Research in Accounting, 32(1), 1-
20. |https://doi.org/10.2308 /bria-52582 (cit. on p. [69).

Hoozée, S., Maussen, S., & Vangronsveld, P. (2019). The impact of readability of corpo-
rate social responsibility information on credibility as perceived by generalist ver-
sus specialist readers. Sustainability Accounting, Management and Policy Journal,
10(3), 570-591. |https: //doi.org/10.1108 /SAMPJ-03-2018-0056] (cit. on pp. [66]
(69 [72).

Libby, R., & Frederick, D. M. (1990). Experience and the Ability to Explain Audit Find-
ings [publisher: [Accounting Research Center, Booth School of Business, Univer-
sity of Chicago, Wiley||. Journal of Accounting Research, 28(2), 348-367. https:
//dot.org/10.2307,/2491154 (cit. on p. [6§).

127


https://doi.org/10.1023/A:1023351816790
https://doi.org/10.1023/A:1023351816790
https://doi.org/10.2307/2491134
https://doi.org/10.1016/j.jebo.2023.03.016
https://doi.org/10.1111/1911-3846.12739
https://doi.org/10.2308/bria-52582
https://doi.org/10.1108/SAMPJ-03-2018-0056
https://doi.org/10.2307/2491154
https://doi.org/10.2307/2491154

Chapter 2. Precision and Perception

Libby, R., & Luft, J. (1993). Determinants of judgment performance in accounting set-
tings: Ability, knowledge, motivation, and environment. Accounting, Organizations
and Society, 18(5), 425-450. https://doi.org/10.1016/0361-3682(93)90040-D (cit.
on pp. [68] [69).

Lock, 1., & Schulz-Knappe, C. (2019). Credible corporate social responsibility (CSR)
communication predicts legitimacy: Evidence from an experimental study. Corpo-
rate Communications, 24 (1), 2-20. https://doi.org/10.1108 /CCILJ-07-2018-0071
(cit. on p. [66).

Lock, L., & Seele, P. (2016). The credibility of CSR (corporate social responsibility) reports
in Europe. Evidence from a quantitative content analysis in 11 countries [publisher:
Elsevier Ltd|. Journal of Cleaner Production, 122, 186-200. https://doi.org/10.
1016/j.jclepro.2016.02.060) (cit. on p. [66)).

Lock, 1., & Seele, P. (2017). Measuring Credibility Perceptions in CSR Communication:
A Scale Development to Test Readers’ Perceived Credibility of CSR Reports.
Management Communication Quarterly, 31(4), 584-613. https://doi.org/10.
1177,/0893318917707592 (cit. on pp. [64] [66} [72] [73).

Luu, E., & Rubio, S. (2023). Millennial managers. Corporate Governance: An Interna-
tional Review, (September 2023), 1-24. https://doi.org/10.1111 /corg.12564 (cit.
on p. [77).

McLaren-Hankin, Y. (2008). "We expect to report on significant progress in our product
pipeline in the coming year’: Hedging forward-looking statements in corporate
press releases. Discourse Studies, 10(5), 635-654. https:/ /doi.org/10.1177/
1461445608094216/ (cit. on p. [67).

Muslu, V., Radhakrishnan, S., Subramanyam, K. R., & Lim, D. (2015). Forward-looking
md&a disclosures and the information environment. Management Science, 61(5),
931-948. https://doi.org/10.1287 /mnsc.2014.1921 (cit. on p. [67).

Reimsbach, D., Hahn, R., & Giirtiirk, A. (2018). Integrated Reporting and Assurance

of Sustainability Information: An Experimental Study on Professional Investors’

128


https://doi.org/10.1016/0361-3682(93)90040-D
https://doi.org/10.1108/CCIJ-07-2018-0071
https://doi.org/10.1016/j.jclepro.2016.02.060
https://doi.org/10.1016/j.jclepro.2016.02.060
https://doi.org/10.1177/0893318917707592
https://doi.org/10.1177/0893318917707592
https://doi.org/10.1111/corg.12564
https://doi.org/10.1177/1461445608094216
https://doi.org/10.1177/1461445608094216
https://doi.org/10.1287/mnsc.2014.1921

Chapter 2. Precision and Perception

Information Processing. Furopean Accounting Review, 27(3), 559-581. https://
doi.org,/10.1080,/09638180.2016.1273787 (cit. on p. [66).

Reimsbach, D., Schiemann, F., Hahn, R., & Schmiedchen, E. (2020). In the Eyes of
the Beholder: Experimental Evidence on the Contested Nature of Materiality in
Sustainability Reporting. Organization and Environment, 33(4), 624-651. https:
//doi.org/10.1177/1086026619875436 (cit. on p. [66).

Schleicher, T., & Walker, M. (2010). Bias in the tone of forward-looking narratives.
Accounting and Business Research, 40(4), 371-390. https://doi.org/10.1080 /
00014788.2010.9995318 (cit. on p. [67).

Senn, S. (1994). Testing for baseline balance in clinical trials | _eprint:
https://onlinelibrary.wiley.com/doi/pdf/10.1002/sim.4780131703]. Statistics
in Medicine, 13(17), 1715-1726. https://doi.org/10.1002/sim.4780131703 (cit. on
p. [70).

Sijtsma, K. (2009). On the Use, the Misuse, and the Very Limited Usefulness of Cron-
bach’s Alpha. Psychometrika, 74 (1), 107-120. https://doi.org/10.1007 /s11336-
008-9101-0] (cit. on p.[73).

Stuart, E. A., Lee, B. K., & Leacy, F. P. (2013). Prognostic score-based balance measures
can be a useful diagnostic for propensity score methods in comparative effective-
ness research [publisher: Elsevier|. Journal of clinical epidemiology, 66(8), S84—
S90. https://doi.org/10.1016/j.jclinepi.2013.01.013 (cit. on p. [77)).

Tan, H. T., Wang, E. Y., & Zhou, B. (2015). How does readability influence investors’
judgments? Consistency of benchmark performance matters. Accounting Review,
90(1), 371-393. https://doi.org/10.2308 /accr-50857 (cit. on p. [68).

Torelli, R., Balluchi, F., & Lazzini, A. (2020). Greenwashing and environmental com-
munication: Effects on stakeholders’ perceptions. Business Strategy and the En-

vironment, 29(2), 407-421. https: //doi.org/10.1002 /bse.2373 (cit. on pp. [66]

Tyson, T., & Adams, C. A. (2020). Increasing the scope of assurance research: New lines of

inquiry and novel theoretical perspectives. Sustainability Accounting, Management

129


https://doi.org/10.1080/09638180.2016.1273787
https://doi.org/10.1080/09638180.2016.1273787
https://doi.org/10.1177/1086026619875436
https://doi.org/10.1177/1086026619875436
https://doi.org/10.1080/00014788.2010.9995318
https://doi.org/10.1080/00014788.2010.9995318
https://doi.org/10.1002/sim.4780131703
https://doi.org/10.1007/s11336-008-9101-0
https://doi.org/10.1007/s11336-008-9101-0
https://doi.org/10.1016/j.jclinepi.2013.01.013
https://doi.org/10.2308/accr-50857
https://doi.org/10.1002/bse.2373

Chapter 2. Precision and Perception

and Policy Journal, 11(2), 291-316. https://doi.org/10.1108 /SAMPJ-03-2018-
0067 (cit. on p. [66)).

van Duuren, E., Plantinga, A., & Scholtens, B. (2016). Esg Integration and the In-
vestment Management Process: Fundamental Investing Reinvented [publisher:
Springer Netherlands|. Journal of Business Ethics, 138(3), 525-533. https://doi.
org/10.1007 /s10551-015-2610-8 (cit. on pp. [64} [67)).

130


https://doi.org/10.1108/SAMPJ-03-2018-0067
https://doi.org/10.1108/SAMPJ-03-2018-0067
https://doi.org/10.1007/s10551-015-2610-8
https://doi.org/10.1007/s10551-015-2610-8

Chapter 3

Sustainability-Forward-Looking Disclosure and Stock

Liquidity: A European Investigation

Imen Derouiche, Melanie Luxembourger, Anke Miifsig

Unwversité du Luzembourg, Lurembourg

Abstract

This study examines the effect of sustainability-forward-looking disclosure (SFLD) on
stock liquidity. Anecdotal evidence suggests that investors are asking the wrong ques-
tions about sustainability since prospective information on sustainability is less likely to
be considered by the market. The accounting literature documents the prominent role of
forward-looking statements in mitigating information asymmetry between the firm and
the market. However, the specificities of SFLD as prospective information make its effect
on information asymmetry and, thus, on stock liquidity debatable. On the one hand,
as voluntary information, SFLD contributes to mitigating adverse selection and trans-
action costs, implying lower information asymmetry and, thus, higher stock liquidity.
On the other hand, SFLD encompasses information with relatively extreme uncertainty,
long-horizon predictability and low verifiability, which is likely to exacerbate informa-
tion asymmetry and, hence, lower stock liquidity. On the basis of a content analysis
approach, we measure the quality of SFLD with reference to the time-horizon precision:
the more precise the time- horizon predictability, the higher the SFLD quality. Studying
a large sample of 17,763 observations of firms from Western European countries from the
2003-2022 period, we find that better quality of SFLD is associated with higher stock lig-
uidity, meaning that such information contributes to alleviating information asymmetry
among traders. Overall, we provide sound evidence consistent with the contribution of
SFLD to the corporate information environment despite all the rhetoric about the market

perception and expectation of sustainability.

Keywords— Sustainability Disclosure; Stock liquidity; European Firms;

Forward- Looking Disclosure
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Chapter 3. Sustainability-Forward-Looking Disclosure and Stock Liquidity

1 Introduction

A large stream of research highlights the importance of integrating non-financial fac-
tors such as those related to sustainability in the corporate strategy (Y. Chen et al.,
2018; C. Cho et al., 2015; Michelon et al., 2020)). Indeed, stakeholders are shown to be
more attracted by firms that engage in more sustainable and impact-driven investments
(Gamerschlag et al., 2011} Zhang et al., [2021)). However, many sustainability experts al-
lege that investors ‘are asking the wrong questions on sustainability’. Anecdotal evidence
supports the notion that sustainability reports are dominated by historical information,
while investors should ask about the corporate strategy and how it addresses risks and
opportunities (Adams, 2020)), that is, sustainability-forward-looking disclosure (hereafter
SFLD). The importance of SFLD is increasingly recognized by regulators through man-
dating disclosure of significant environmental and social risks and strategy such as in
Australia and the U.K. or through releasing recommendations on forward-looking disclo-
sures in corporate integrated reporting such as the case of Task force on Climate-related

Financial Disclosures (TCFD) (Engle et al., 2020; O’Dwyer and Unerman, 2020)).

This research examines the contribution of SFLD to the corporate information environ-
ment by investigating the effect of SFLD on stock liquidity. Stock liquidity plays a crucial
role in financial markets, serving as a barometer of the efficiency of trade between buyers
and sellers. It indicates that both parties are well- informed and can trade without sig-
nificant price effects (Amihud, [2002; Easley and O’hara, 2004)). Information asymmetry
among traders appears to be a key factor in stock liquidity, meaning that corporate dis-
closure policy can influence stock liquidity, as documented by prior accounting literature
(R. M. Bushman and Indjejikian, 1995). Diamond and Verrecchia, (1991; Kim and Ver-
recchia, 1994] suggest that voluntary disclosure reduces information asymmetry between
uninformed and informed investors, and thus increases the liquidity of a firm’s stock.
Leuz and Verrecchia, 2000 show that better disclosure inherent in the voluntary adoption
of IFRS by German firms results in greater stock liquidity. Shroff et al., 2013 find that

after the passage of the 2005 Securities Offering Reform, firms increased disclosure before
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seasoned equity offerings, which led to higher liquidity for these firms. Balakrishnan et
al., |2014 find that increasing voluntary information by issuing earnings guidance trans-
lates into increased liquidity. Schoenfeld, 2017 reports that increased voluntary disclosure
of firms joining the S&P 500 index for the first time is associated with increased stock
liquidity. In a qualitative study, Graham et al., [2005find that CFOs are more inclined to
report an improvement in their firm’s stock liquidity when making voluntary disclosure, in
particular in small companies. From a different perspective, Christensen et al., 2016/ show
that increased information requirements implemented by new EU securities regulations

bring about a substantial increase in the stock liquidity of EU financial markets.

We extend this strand of literature by investigating the effect of SFLD on stock lig-
uidity. SFLD represents a specific aspect of forward-looking information that differs
from earnings forecasts in many respects. First, sustainable investments chiefly result
in immediate cash outflows, while the corresponding outcomes are unlikely to be ob-
servable or recognized in the short or medium term. The significant time lag between
the initiation of sustainable projects and the manifestation of their impacts, extending
well beyond conventional financial market timelines, complicates the accurate incorpo-
ration of the outcomes of sustainable projects on stock prices Carney, 2015 Second,
as uncommon corporate projects, sustainable investments usually involve high levels of
complexity and uncertainty. Most of the corresponding information is relatively vague
and has long-horizon predictability, implying potentially high agency and litigation costs.
Third, the extreme uncertainty of forward-looking information, in particular, that related
to sustainability, requires the implementation of more expert management and corporate
governance structures (Raghunathan and Kumar, 2018), which results in additional costs
that firms in which sustainability is not among strategic priorities would be unlikely to

bear | In addition, given the high technology of sustainable projects, firms are more likely

I This is termed by Carney, |2015 as “the tragedy of the horizon”.

2Greenwashing can be extremely costly for a firm such as Walmart which paid, in 2017, USD 1 million
to settle greenwashing claims that misleadingly claimed to sell “biodegradable” or “compostable” plastics
or Rusal (the Russian aluminium company) that failed in issuing a green bond raising USD 500 million,
despite having launched a green aluminium brand, because of the high risk of green bond coming from
an industry known for its energy-intensive and polluting industrial processes (Deschryver and De Mariz,
2020)).
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to rely on external experts to analyze sustainability aspects and process sustainability-
related information, such as external evaluation, second-party opinion, and certification.
Fourth, SFLD is chiefly presented in terms of textual narratives rather than being purely
quantitative such as earnings forecasts. Thus, managerial earnings forecasts are readily
interpreted within a signalling or screening framework, while SFLD would be vulnerable
to investors’ perceptions and interpretations. Moreover, earnings forecasts are mostly
mandated whereas SFLD is voluntary insofar as no precise data are required by the dif-
ferent environmental-related regulations. Fifth, in ambiguous environments, such as firms
that are highly committed to sustainability, individuals are more likely to be overopti-
mistic (Camerer and Lovallo, |1999), which may undermine the quality of SFLD. This is
particularly salient for SFLD because it usually provides information on the sustainable
perspectives of the company, thus mostly positive information. Indeed, in the absence
of a unique or common benchmarking, individuals (i.e., managers) are unlikely to be
aware of the gaps in their available information, leading them to be overconfident in their

estimates (Malmendier and Tate, 2005)).

Given this, the role of SFLD in shaping information asymmetry and, thus, stock liquidity
is highly questionable.E] Two opposite views can be suggested. On the one hand, as volun-
tary information, SFLD is typically associated with lower adverse selection and decreased
transaction costs (Diamond and Verrecchia, 1991; Leuz and Wysocki, 2008)), leading to
lower information asymmetry and, thus, higher stock liquidity. On the other hand, SFLD
typically encompasses information with extreme uncertainty and long-horizon predictabil-
ity, which could significantly hinder their quality in the eyes of investors, thus potentially

leading to lower stock liquidity.

The current research contributes to existing literature in various ways. First, it con-
tributes to the voluntary disclosure literature with a focus on the content analysis frame-
work by studying, for the first time, the information content of forward-looking informa-

tion related to sustainability. Other studies examining forward-looking information such

3generally speaking, the recent debate about excessive disclosures and disclosure overload puts em-
phasis on the need to distinguish disclosure quality and disclosure quantity (Saha et al.,[2019; WBCSD,
2019)).
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as Bozanic et al., 2018; J. Chen et al., 2019 F. Li, 2010; Muslu et al., 2015 investigate
only forward-looking statements in the MD&A section. Second, we add to the content
analysis literature by identifying, for the first time, forward- looking statements related
to sustainability using a textual narrative approach that combines two keyword lists, i.e.,
Expectation keyword list and Sustainability keyword list. Both lists are based on existing
keyword lists in the literature but are considerably extended and adapted to our context
of analysis of annual reports. The quality of SFLD is also, for the first time, gauged with
reference to the time-horizon precision of such disclosure. Other studies such as Hope
et al., [2016| investigate the quality of textual narratives by focusing on their specificity,
i.e., the number of specific entity names, persons, locations, organizations, numeric val-
ues, and times and dates. Our quality measure based on time-horizon precision is more
appropriate to the nature of sustainability information that would be more credible, that
is of higher quality when the time-horizon predictability is precise than when the time-
horizon is vague, and even less credible in the absence of any time reference. Besides,
existing textual analysis research, as documented by F. Li, 2010, highlights the addi-
tional information content present in textual narratives beyond quantitative data. This
suggests that information quality can transcend mere numbers. Third, we add to stock
liquidity literature by linking it, for the first time, to forward-looking information, more

specifically, to the quality of SFLD.

The rest of the paper is organized as follows. In Section 2, we present the theoretical
framework and research hypothesis. In Section 3, we describe data and develop the
research hypothesis. In Section 4, we present the results of empirical analysis. In Section

5, we conclude the paper.

135



Chapter 3. Sustainability-Forward-Looking Disclosure and Stock Liquidity

2 Theoretical Framework and hypothesis

2.1 Theoretical framework

Many studies on corporate disclosure document a sizable proportion of annual report
filings containing forward-looking statements on a wide range of topics (Bozanic et al.,
2018; F. Li,2010). Essentially, forward-looking information constitutes a vital component
of voluntary disclosure, typically indicating managers’ commitment to reducing informa-
tion asymmetry with market participants and enhancing the transparency of managerial
actions for stakeholders (R. Bushman and Smith, 2001; Haggard et al., |2008)). Forward-
looking information, including SFLD, is by nature particularly useful to investors in their
assessment of a firm’s prospects because it reflects forecasts through the eyes of manage-

ment (Krause et al., 2017)).

Building on the significance of forward-looking statements, research further reveals that
investors value management forecasts, reacting negatively when disclosures do not meet
expectations (Baginski et al., 2004; Bozanic et al., 2018), which underscores the credi-
bility and impact of these forecasts on market perceptions. Additionally, the strategic
timing of forecasts, particularly by CEOs nearing the end of their tenure, highlights the
tactical use of forward-looking information to influence perceptions with minimal per-
sonal repercussions, as outcomes are not immediately evident to the market (Cassell et

al., [2013).

Moreover, individuals are more inclined to develop thoughts and expectations about the
outcomes of their decisions through repeated learning experiences (Morrow and Richards,
1996)). Relatedly, managers are likely to develop forecasts, mainly financial forecasts such
as earnings, expenditures, and sales, on the basis of historical data. Indeed, if accounting
numbers follow a random walk model, the previous year’s values are the best predictor
of the current values (Board and Walker, 1990). Investors would be aware of such a
management prediction process and would be already apt to incorporate such types of

managerial forecasts in their assessment of the firm’s prospects.
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However, investors cannot predict nonfinancial forecasts, particularly those related to
sustainability matters, which renders this disclosure particularly informative to them.
Compared to other disclosures, the impact of this disclosure on reducing information
asymmetry can be attributable to the extreme uncertainty and the long-horizon pre-
dictability of such sustainability-related forecasts, making them difficult to verify by

stakeholders.

While investor responsiveness underscores the value of managerial forecasts, it also fore-
grounds the broader debate about excessive disclosures. The disclosure overload puts
emphasis on the need to distinguish disclosure quality and disclosure quantity (Saha
et al., 2019). The extreme uncertainty and long-horizon predictability of SFLD may
substantially hinder their quality in the eyes of users. Indeed, the significant time lag
between the initiation of the sustainable projects and the manifestation of their impacts,
extending well beyond conventional financial market timelines, complicates the accurate

incorporation of the outcomes of sustainable projects on stock prices Carney, 2015f_fl

Moreover, SFLD is left to the discretion of managers who are unlikely to face significant
litigation risk for misleading forward-looking statements or omissions in the sustainability
report given that: “courts treat forward-looking ESG statements, commitments, aspira-
tions and intentions as incompatible with the needs and expectations of today’s reasonable

investor” (Saad and Strauss, [2020) ]

The uncertain nature of forward-looking sustainability information demands sophisti-
cated management and governance frameworks, potentially imposing additional costs on
firms. Such structures are particularly crucial for companies where sustainability is not
a strategic focus (Raghunathan and Kumar, 2018). SFLD benefits from the scrutiny
of specialized rating agencies, which is instrumental in elevating their perceived quality

among stakeholders (Drempetic et al., 2020; Wong et al., 2021).

However, the proliferation of standard-setting bodies and the diverse methodologies em-

4This is termed by Carney, 2015|as “the tragedy of the horizon”.
5For example, Cazier et al., 2020| report that U.S. federal securities laws provide a safe harbour that
effectively shield firms’ qualitative forward-looking statements from legal liability.
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ployed by sustainability-specialized rating agencies introduce another layer of complexity.
The lack of harmonization in evaluating corporate sustainability risks and opportuni-
ties fosters confusion and controversy among investors. This confusion is particularly
pronounced in environments characterized by high levels of sustainability commitment,
where optimism can cloud judgment and lead to overly positive assessments of long-term

projects (Camerer and Lovallo, 1999; Choi et al., 2011)).

The absence of standardized benchmarking mechanisms exacerbates these challenges,
leaving managers potentially unaware of informational gaps. This unawareness can fos-
ter overconfidence in their sustainability estimates, complicating investor assessments and
further highlighting the intricate dynamics between disclosure practices, investor expec-
tations, and the overarching need for clarity and consistency in sustainability reporting

(Malmendier and Tate, 2005)).

2.2 Research hypothesis

Investors use management forecasts to gauge a firm’s future prospects. This is particu-
larly true for non-financial forecasts related to sustainability, which are less predictable
and, therefore, more informative due to their inherent uncertainty and long-horizon im-

plications (De Villiers and Van Staden, [2011)).

The credibility of disclosures plays a crucial role in their impact on stock liquidity. Prior
research documents that if investors find that disclosures are informative (i.e., credible),
this would translate into a positive relation between the incremental information conveyed
by such disclosures and stock liquidity. Indeed, incremental disclosures are more likely
to provide information that reduces information asymmetry about future cash flows and
other economic and non-economic future outcomes, which results in improved decision-
making (Biddle et al.,|1995; Bowen et al., |[1987)). However, if disclosures are not credible
and window-dressing (i.e., opportunistic), they would be uncorrelated or negatively cor-

related with stock liquidity.

Regarding CSR disclosures, the forward-looking component could be considered to pro-
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vide most of the incremental information, which is particularly useful to stakeholders
in their decision-making. In this research, we argue that SFLD represents the informa-
tive portion of CSR disclosure for at least three reasons. The first reason is the ability
to reduce information asymmetry and thus enhance stock liquidity. Historical evidence
suggests that forward-looking disclosures, including forecasts and managerial projections,
generally offer more significant information content than contemporaneous or historical
data. This assertion is supported by findings from Hoskin et al., 1986/ and Keung, 2010},
who demonstrate that such prospective insights, especially when supplemented with addi-
tional forecasts (e.g., sales forecasts), elicit stronger market reactions. This is attributed
to the perception that forward-looking information is deemed more informative and reli-

able by providing a glimpse into the company’s future expectations.

The second reason is the textual analysis insights. Research on textual analysis, including
studies by Bozanic and Thevenot, 2015; Henry and Leone, 2016; F. Li, 2010; F. Li, |2008|,
further reinforces the role of forward-looking statements in reducing information asym-
metry. These studies highlight the incremental information content of textual narratives
within disclosures, particularly those of a forward-looking nature, over quantitative finan-
cial data alone. Such narratives are shown to convey new, market-moving information,

thereby enhancing market efficiency and improving stock liquidity.

The third reason is that SFLD chiefly represents the unpredicted part of CSR disclosure
because historical and contemporaneous aspects of the corporate sustainability strategy
are virtually recognized ex-ante by investors through their learning experience of the firm
and through timely news releases, but sustainability forecasts are mostly private informa-
tion, that is more useful to investors in their assessment of the future firm performance.
Since the unpredicted component of disclosure is likely to make investors change their
expectations regarding information asymmetry in light of new information in the market,
that is, have incremental information content relative to the predicted component, we

argue that SFLD reduces information asymmetry and enhances stock liquidity.

To further explain the incremental information of SFLD, we provide the example of firms
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in environmentally sensitive industries, such as oil and gas. These firms are expected to
regularly and timely report on the environmental impacts of their activities to highlight
their efforts towards 2030 Agenda sustainable development goals (SDG) practices. These
firms are also largely covered by specialized environmentalists and medias that continually
analyze and screen the damages caused by oil-fossil industry. Since such information
channels could already help investors form their opinion about the environmental impacts
of the firm’ activity, the value of historical environmental disclosure in the annual report
would be reduced. Alternatively, investors do not know and cannot predict how these

firms

will deal with sustainability externalities, but they expect managers to issue relevant
information about their sustainability strategy. These investors could hence discriminate
among firms based on sustainability practices if these firms thoroughly explain how they
plan to deal with environmental damages by minimizing the possibility of oil spills. Such
forward-looking disclosure would thus have an incremental information content compared
to the historic information, since it could be more useful to investors in their assessment

of the firms’ prospects.

Given the potentially important market impact of high-quality forward-looking disclo-

sures, particularly SFLD, we form the following research hypothesis:

Hypothesis. There is a postivie association between SELD and stock liquidity.

3 Data and research design

3.1 Sample description

The research focuses on firms from seven European countries: Austria, Belgium, France,
Germany, Luxembourg, Netherlands, and Switzerland over the 2002- 2022 period. Our
period starts in 2002 because Thomson Reuters Asset 4 from Refinitiv Eikon has initiated
corporate coverage in 2002. Financial data, corporate governance data, and ESG data

were obtained from Refinitiv Eikon. The initial sample encompasses 22,559 observations.
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After discarding observations with missing values, the final sample consists of 17,763

firm-year observations of 1,992 unique firms.

Information related to SFLD was obtained from annual reports and separate sustainabil-
ity reporting if not integrated into the annual report. All these documents were retrieved

from Refinitiv Eikon.

3.2 Dependent variable: Stock liquidity

High-quality financial reports are expected to reduce information asymmetry between
informed and uninformed market participants (Brown and Hillegeist, [2007)). This study
employs the bid-ask spread as the primary measure of information asymmetry in financial
markets, following the methodology established by Copeland and Galai, 1983/ and further
supported by subsequent research (Brown and Hillegeist, [2007; Copeland and Galai, 1983;
Gajewski and Li, 2015; Glosten and Milgrom, |1985; Khlifi, 2022).

The bid-ask spread is defined as the difference between the highest price a buyer is willing
to pay (bid) and the lowest price a seller is willing to accept (ask). This spread is a crit-
ical indicator of stock liquidity and serves as a proxy for the level of information asym-
metry among market participants. Market makers strategically set bid-ask spreads to
balance the revenue from liquidity traders against potential losses from informed traders

(Copeland and Galai, 1983)).

The rationale for selecting the bid-ask spread as a measure of information asymmetry is
grounded in its ability to reflect the cost of immediate execution faced by uninformed
traders. This cost arises due to the risk of trading with more informed parties, compelling
liquidity providers to demand compensation for this risk (Copeland and Galai, 1983).
Thus, a wider bid-ask spread is indicative of higher information asymmetry, as it signifies

a greater compensation required by liquidity providers.

The selection of the bid-ask spread as the dependent variable for studying information
asymmetry is further justified by its sensitivity to changes in information quality. Liter-

ature has demonstrated that the spread adjusts in response to new information entering
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the market, making it an effective tool for assessing the impact of financial reporting

quality on information asymmetry (Dumitrescu and Zakriya, 2022; Siew et al., |2016).

Empirical evidence suggests that enhanced disclosure by firms can significantly reduce
information asymmetry between corporate managers and investors, leading to a narrower
bid-ask spread (Botosan,|1997; Brown and Hillegeist, |2007)). This reduction in the spread
is attributable to the decrease in the informational advantage held by informed traders,

making the market more efficient and reducing the cost of equity capital.

The integration of SFLD in the reports can play a pivotal role in mitigating information
asymmetry. By revealing new sustainability-related market opportunities or concealing
them, firms can significantly influence market perceptions and, consequently, the level of

information asymmetry reflected in the bid-ask spread.

For instance, in sensitive industries like mining where environmental concerns are crucial,
a lack of transparency regarding environmental management or remediation can lead to
negative assumptions about a firm’s sustainability efforts. This lack of information can
widen the bid-ask spread, as the market demands higher compensation for the increased

risk associated with greater information asymmetry.

Conversely, proactive disclosures about a firm’s environmental strategies reduce market
uncertainty by informing investors about the firm’s sustainability commitments and en-
vironmental risk management. As information asymmetry decreases, the bid-ask spread
contracts, signalling improved market efficiency and reduced trading costs associated with

asymmetric information.

This dynamic underscores the significance of SFLD in influencing market perceptions
and the level of information asymmetry, as reflected in the bid-ask spread. By provid-
ing transparency about sustainability practices, firms can effectively reduce the bid-ask
spread, indicating a decrease in information asymmetry and an improvement in market
efficiency. This, in turn, benefits both the firm and its investors by reducing the cost

associated with trading in a market characterized by asymmetric information.
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Unlike most prior studies on CSR and its impact on firm performance, which focus on
contemporaneous firm performance (e.g., De Villiers and Van Staden, 2011; Freedman
and Jaggi, |1988])), we examine the firm’s long-term expected outcomes of SFLD in terms
of stock liquidity and information asymmetry since the effect of such forward-looking

information is more likely to manifest in the medium or long run.

Being consistent with prior works (Gajewski and Li, 2015; Khlifi, 2022), the relative

spread is measured using the following formula:

(ASkt — Bldt)
(Ask, + Bid,)/2

BAS = * 100

where Ask; is the best ask price at time ¢, and Bid; is the best bid price at time ¢. This
formula captures the percentage difference between the ask and bid prices, providing
a normalized measure of the bid-ask spread that facilitates comparison across different

securities and time periods.

3.3 Measurement of SFLD quality

3.3.1 The process of identifying Forward-Looking Sustainability Disclosure
(SFLD)

We use textual analysis to identify SFLD in annual reports. Prior studies, including
Bozanic et al., 2018; J. Chen et al., [2019; Muslu et al., |[2015|, use a library-based approach
to identify a list of words that characterize forward-looking statements. Both F. Li,
2010 and Muslu et al., 2015/ use two different libraries. We follow a similar library-based
approach to identify SFLD by merging the two existing libraries and then extending them
in a way that takes into consideration the specificities and the nature of sustainability

data.

For the purpose of content analysis, we code the sustainability report into sentences
and use them as the unit of analysis. A sustainability sentence is identified as forward-

looking if the sentence includes at least one verb implying the future. These phrases
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are developed based on computational linguistics for identifying future-related sentences.
They are completed from our reading of 100 randomly selected sustainability reports.
This methodology is to be validated by comparing the automatically generated outputs
of 50 randomly selected sustainability reports with a direct reading of the same reports

to check whether our methodology is well-specified and powerful.
We now describe in detail our methodology for obtaining SFLD [f}

e Step 1: Downloading files: Our analysis covers firms’ annual reports in English.
If applicable, separate sustainability reporting are downloaded. Depending on the

YO RENAA

company, it can be called “ESG reporting”, “sustainability reporting”, sustainable

YO

development reporting”, “impact reporting” or “health and safety report”.
e Step 2: Transforming PDF' format of Sustainability Reporting into tzt format

o Step 3: FEuxtracting Sustainability-Related Forward-Looking statements: We identify
a sentence in the sustainability reporting/section as forward looking if the sentence
includes at least one forward-looking verb AND at least one term related to Social
and Environmental matters. (Ezample: The company has committed to maintaining
its position as one of the leading European companies with the lowest CO2emissions
per kWh produced)ﬂ Our analysis is also based on a self-development of a bag of
words covering sustainability terms and adapted from Baier et al.,[2020|and Sautner

et al., [2023/f]
Corpus subsetting

We subset the initial corpus with all the cleaned sentences and retain only those sentences
that contain at least of one of the Sustainability keywords and one of the Expectation
keywords. The result is a corpus of forward-looking-sustainable-related sentences. We
consider annual reports and separate sustainability reporting if not integrated in the
annual report. Since the IFRS does not specify a format or template for annual reports,

firms can name sections and headings at their discretion. This makes an automated

6We describe in the main text the essential steps. Additional precisions are available in [Appendix A
“Iberdrola, Statement of Non-Financial Information Sustainability Report 2019.
8The two wordlists are provided upon request.
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extraction of EU annual report sections difficult. Thus, our method approximates the
extraction of forward-looking-sustainable-related sentences in annual report. This does
not come without limitations. Our method retains only those sentences that talk about
forward-looking-sustainable-related factors and excludes supporting sentences following,

which might help explain the factors.
Duplicate detection

However, some duplicates remain because companies might upload both a preliminary
and a final version of the English annual report. Thus, for each company and year, we
retain only those reports with the highest numbers of total forward-looking-sustainable-

related sentences.

3.3.2 Measurement of SFLD quality

Given the specificity of information related to sustainability compared to financial fore-
casts, we suggest gauging the quality of SFLD with reference to its time-horizon pre-
dictability. Indeed, since SFLD basically takes the form of textual narratives, users would
be more likely to rely on the forecast horizon to assess the reliability of this disclosure.
In this respect, (Muslu et al., 2015) report that the horizon content in forward-looking
information makes it more informative to investors in their prediction of future perfor-

maince.

Since forecasts are generally futuristic and associated with a certain level of uncertainty,
we categorize SFLD according to their time-horizon precision. We thus construct three

categories of SFLD:
We thus construct three categories of SFLD:

e Vague range SFLD: The first category of SFLD includes sentences in which the
forecast horizon is not indicated, that is, those without any reference to time. Thus,
among Sustainability-Related Forward-Looking sentences, the program tags those

PR

not containing numbers or one of following time keywords: “year(s)”, “period(s)”,
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“decade(s)” (Example: /... | plan to close the last two coal plants in Spain)

Open-time horizon of SFLD: The second category of SFLD includes sentences
providing a reference to time but without any precision of the forecast time horizon.

This category is obtained from the intersection of the SFLD as identified in Step

3 AND one or more keywords of the following list: “next period(s)”, “next year(s)”,

PRRNNA4 PR RNNA4 W PAINN14

“incoming period(s)”, “incoming year(s)”, “coming period(s)”, “coming year(s)”, “up-
PARNA4 P NAA 79

coming period(s)”, “upcoming year(s)”, “subsequent period(s)”, “subsequent year(s)”,

“following period(s)”, “following year(s)” and “forthcoming year(s)”, “Year(s) ahead”,
“next decade(s)”, “incoming decade(s)”, “coming decade(s)”, “upcoming decade(s)”,
“subsequent decade(s)”, “following decade(s)”, “decade(s) ahead”, and “forthcoming

decade(s)”.

Precise time-horizon predictability of SFLD: The third category of SFLD
includes sentences providing a reference to a precise point of time. This category is
obtained from the intersection of the SFLD as identified in Step 3 AND one or more

29 4Ly

keywords of the following list: “next X years,” “incoming X years,

79

coming X years,”

2, )

“upcoming X years,” “subsequent X years,” and “following X years,” “forthcoming
X years” and “after X year”, after a maximum of X years, with X a numerical
value which could be written in letters or in numbers, OR if the sentence includes
a reference to a year that occurs after the year of filing (such as “2019” or “2020”
in a company’s sustainability report in 2018)]1—_0] (Examples: “Iberdrola commits to
maintaining this indicator 50% below the European average for the sector in the

coming 5 years” or “Iberdrola has set the goal of reaching global carbon neutrality

by 2050 and expects its emissions intensity in Europe to be practically zero by

2030") [7]

9Iberdrola, [2019.

10We adapt the word list provided by Muslu et al. (2015) by eliminating periods that are usually
employed for financial data such as “next fiscal,” “next month,” “next quarter” and complement the list
from our reading of the randomly selected sample of sustainability reports.

1To avoid the erroneous tags of phrases including amounts or percentages whose nominal value occa-
sionally falls within the search range of years, we require that the program discard sentences containing
characters in between or before or after the digits (e.g., “euros,” “%,” «”).
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Different from other management expectations, the quality of SFLD cannot be assessed
with reference to its ex-ante forecast precision, that is in the short run, such as in Botosan,
1997 and Kent and Ung, 2003 Besides, it is extremely difficult to precisely estimate
sustainability impacts which makes it irrelevant to assess SFLD quality exclusively on
the basis of numbers reported by management. We also do not tackle the point of
the direction of expectations (positive, negative, equal) since most of SFLD indicates
perspectives /outlook/projections of the company (thus positive information) rather than

risks or threats.

Moreover, SFLD quality does not require that forecasts be made in the short term since
many actions and projects related to the environment and climate change cannot be
planned unless on a medium or long-term horizon. Based on the previous analysis, we
construct the quality index by weighting the three categories of SFLD according to their
contribution to information quality and allocating the value 1 to the first category, 2 to
the second category, and 3 to the third category.m The quality index is the sum of these
weighted sub-indices divided by the number of SFLD.

>~ Weighted values of SFLD
Number of SFLD

SFLD QUAL =

Where: SFLD is sentences including words from both sustainability and forward-
looking list words; ) Weighted values of SFLD is the sum (first category SFLD x 1 +

second category SFLD X 2 + third category SFLD x 3).

3.4 Control variables
SIZE

Following prior literature (Scott, |1994)), we use the log of sales to proxy the size. Past
literature has shown a negative link between size and the bid-ask spread and a positive

relation between size and volume.

12For example, Deloitte Consulting (2003) found that Enron’s corporate communications became in-
creasingly vague and ambiguous as the firm’s financial situation began to deteriorate.
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ROA

Jovanovic, |1982 suggests that higher-quality sellers may be more forthcoming with in-
formation. We use ROA, the return on assets calculated by dividing earnings before
extraordinary items by total assets, as a proxy for profitability. More profitable firms
may disclose more information, and higher ROA might signal a strong financial position,
enhancing investor confidence and potentially narrowing the spread due to increased de-

mand.
AGE

Younger firms typically face higher information asymmetry because they have shorter
histories and potentially less information available to the public. This lack of information
can lead to greater uncertainty among investors about the firm’s value and prospects,
resulting in a wider bid-ask spread. This variable is measured as the natural logarithm

of number of years since establishment
VOLATILITY

Return volatility is the annual standard deviation of daily returns. Botosan and Plumlee,
2002/and S. Cho et al., 2013 have demonstrated a significant correlation between volatility

and bid-ask spread, indicating that higher volatility often leads to wider spreads.
PRICE

Price level allows for the effect of discreteness to be controlled. Stocks with low price
levels tend to be new, smaller in size and above all riskier. This additional risk leads to
an enlargement of the bid—ask spread. Stoll, 2000 has proven that the relative spread is
negatively related to the price level in logarithm. The stock price is therefore measured

as the logarithm of the average closing stock price.

Table 1 summarizes the control variables considered.

[Insert Table [3.1] about here|
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4 Data description and empirical analysis

4.1 Descriptive statistics and correlation analysis

Table 2 presents a summary of the dataset categorized by country. It lists the total
number of observations and firms surveyed in various European countries. Germany leads
with the highest number of observations, 5,704, and the most firms, 654. In contrast,
Luxembourg, despite having fewer observations (605), shows a relatively high number of

firms (99) compared to its size.

[Insert Table [3.2] about here]

Table 3 presents the pairwise correlations among the key variables: BAS, SFLD QUAL,
SIZE, ROA, AGE, VOLATILITY, and PRICE. The correlation coefficients indicate the
linear relationship between each pair of variables, with the level of statistical significance

denoted by asterisks.
[Insert Table [3.3[ about here|

The strong negative correlations indicate that larger, more profitable, and older firms tend
to experience higher liquidity, while volatility is positively correlated with the bid-ask
spread, reflecting higher information asymmetry and reduced liquidity for more volatile

stocks.

4.2 Quality of SFLD and stock liquidity

Table 4 reports the results of regression estimating the effect of SFLD quality on stock lig-
uidity. The dependent variable in model (1) is the Bid-ask spread, which we estimate using
the pooled OLS model. Results show a negative and statistically significant coefficient
of SFLD, suggesting that firms having better-quality SFLD have higher stock liquidity
(i.e., a narrower spread) and, thus, lower information asymmetry. This demonstrates that
SFLD contributes to improving the corporate information environment between buyers

and sellers, thus reducing the risk premium demanded by liquidity providers.
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Turning to the effect of control variables, we find that firm size correlates positively
with the bid-ask spread, indicating that larger firms tend to have larger spreads. Firm
age is negatively associated with the bid-ask spread, aligning with the expectation that
older, more established firms likely have more stable trading patterns and possibly more
transparency, leading to reduced information asymmetry. Regarding firm volatility, the
correlation with stock liquidity is found to be positive, indicating that higher volatility,
reflecting greater uncertainty about the firm’s future performance, is associated with
wider spreads. This relationship highlights the market’s response to risk, with liquidity

providers demanding higher compensation for trading in more volatile stocks.

We include industry-fixed effects because industry is potentially highly relevant to the

effect of SFLD quality on stock liquidity.

The inclusion of country-fixed effects in regression models helps control unobserved het-
erogeneity at the national level that may influence the dependent variable, the bid-ask
spread. In the context of report quality, models without country effects may not fully
capture the unique attributes and conditions inherent to each country that could impact
information asymmetry. By incorporating country-fixed effects, the analysis adjusts for
these unobserved national characteristics, leading to a more refined understanding of the

actual influence of report quality on the bid-ask spread.

The dependent variable in model (2) is the Bid-Ask spread which we estimate using a firm
fixed effect model. The inclusion of both firm fixed effects and year effects in the regression
models controls for unobserved heterogeneity both within firms and over years, leading
to more reliable and generalizable results. The inclusion of firm fixed effects controls for
temporal variations that could influence the market environment and the bid-ask spread,
such as macroeconomic changes, market-wide trends, and regulatory shifts that occur over
time. Adjusting for these firm-specific factors, the models continue to show a significant
negative coefficient for SFLD quality, affirming the robustness of the relationship between
report quality and information asymmetry. This persistence highlights the importance

of report quality as a determinant of the bid-ask spread, independent of firm-specific and
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temporal fluctuations. It suggests that the influence of reporting quality on reducing
information asymmetry is not merely a reflection of firm-specific events or conditions but

is a stable and enduring factor.

[Insert Table |3.4] about here]

4.3 Robustness checks

To check the robustness of our results, we use an alternative measurement of stock lig-
uidity, namely the Volume Coefficient of Variation (VCV) which is used as a measure
of the variability of trade volumes over time (Lof and van Bommel, 2023). A higher
VCYV indicates more variability in trading volumes, which may be associated with higher
information asymmetry or uncertainty about the stock’s value, and thus lower stock lig-
uidity. The bid-ask spread is a direct measure of information asymmetry and liquidity in
the market, whereas VCV is an indirect measure that captures variability and potential
uncertainty. While both are related to information asymmetry, they may capture dif-
ferent aspects of market behavior. For instance, the bid-ask spread is a static measure
at a point in time, while VCV reflects dynamic behavior over a period. Similar to the
approach adopted for the variable bid-ask spread, and because a higher value of this

measure corresponds to a lower level of liquidity.

Results of estimating VCV are reported in Table 5. Model (1) uses pooled OLS estimation
whereas Model (2) uses a firm fixed-effect estimation. Results show that, in both mod-
els, the coefficient for the quality of SFLD is negative and statistically significant. This
suggests that higher-quality SFLD is associated with less variability in trading volume,
that is, lower information asymmetry. This aligns with the idea that better-quality infor-
mation can lead to more stable investor behavior, as investors have clearer expectations

about the firm’s sustainability and future performance.

[Insert Table |3.5[about here]
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5 Conclusion

This study investigates the quality of sustainability-forward-looking disclosure (SFLD)
and its impact on information asymmetry in financial markets. By focusing on the impact
of the quality of SFLD on stock liquidity and reduction of information asymmetry, this
research has illuminated the importance of nonfinancial factors in corporate reporting and
strategy. The study has extended existing methodologies by introducing a novel approach
to evaluate the quality of SFLD through time-horizon precision, thereby providing a more
nuanced understanding of how such disclosures influence market perceptions and thus

stock liquidity.

Studying a large sample of 17,763 observations of firms from Western European coun-
tries from the 2003-2022 period, we find that better quality of SFLD is associated with
higher stock liquidity, meaning that such information contributes to alleviating infor-
mation asymmetry among traders. The research demonstrates that even in the face of
regulatory discretion and the voluntary nature of sustainability disclosures, there is a dis-
cernible and significant impact on market efficiency when firms provide relatively clearer

and more credible forward-looking information about their sustainability initiatives.

Moreover, the incorporation of both country and year fixed effects in the regression models
has strengthened the robustness of the findings, ensuring that the observed effects are
not confounded by unobserved heterogeneity or temporal macroeconomic factors. The
persistence of the negative relationship between the quality of SFLD and the bid-ask
spread, even after controlling for such effects, is a testament to the enduring value of

high-quality sustainability disclosures.

The insights derived from this study have practical implications for managers and pol-
icymakers, suggesting that improving the quality of sustainability disclosures can be a
strategic tool to enhance market transparency and reduce the cost of equity capital. As
firms and regulators strive to meet the growing demands of stakeholders for meaning-

ful and actionable sustainability information, the findings of this research highlight the
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pathway for achieving more efficient and informed financial markets through high-quality

SFLD.

The research presented in this paper has taken significant strides in understanding the
value relevance of SFLD and its impact on reducing information asymmetry. However,
several research gaps remain, presenting opportunities for future studies to build upon

the findings of this work:

Geographic Expansion: While this study focuses on European firms, future research could
explore the impact of SFLD in other regions. Comparative studies between developed
and emerging markets could yield insights into how different economic and regulatory

environments influence the effectiveness of SFLD.

Qualitative Approaches: Qualitative investigations into how managers and investors per-
ceive and use SFLD could complement the quantitative findings of this paper, providing

a more in-depth understanding of the mechanisms behind the observed relationships.
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Figures and Tables

Table 3.1: Description of Variables

Variable Description

Relative Bid-ask Spread, measured as:

ASkt — Bldt
100

BAS — (
BAS
Because a higher value of this measure corresponds to a

lower level of liquidity, for ease of interpretation, we mul-
tiply it by —1 in the empirical tests.

SFLD quality is measured as follows:

> Weighted values of SFLD
Number of SFLD

SFLD QUAL | Where: SFLD is sentences including words from both
sustainability and forward-looking list words; and )
Weighted values of SFLD is the sum (first category
SFLDx1 + second category SFLDx2 + third category

SFLD QUAL =

SFLDx3).
SIZE Firm size, measured as the natural logarithm of total sales
ROA Firm profitability, measured as the ratio Return on Assets
Firm age, measured as the log of number of years since
AGE )
establishment
VOLATILITY Return vqlatlllty, measured as the annual standard devia-
tion of daily returns
PRICE Average daily closing stock price, measured as the log of

the average closing price
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Table 3.2: Descriptive statistics

Panel A. Distribution by country

Country Nb.obs Freq Nb.firms  Freq
Austria 976 5% 97 5%
Belgium 1,641 9% 161 8%
Switzerland 3,374 19% 313 16%
Germany 5,704  32% 654  33%
France 3,525 20% 423 21%
Luxembourg 605 3% 29 5%
Netherlands 1,938 11% 245  12%
Total sample 17,763 100% 1,992 100%

Panel B. Summary statistics

mean sd pl0 P25 p5h0 P75 P90
BAS 2.6167  1.4605 1.8876  1.7248  2.3994  3.2872  4.3968
SFLD QUAL  1.3643 0.2289 1.0741  1.2000 1.3556  1.5000  1.6429
SIZE 20.2223  2.1461 17.1936 18.7203 20.1749 21.8249 23.2803
ROA 2.2216 83275 -7.4287 0.3801 3.3376  6.6109 10.9534
AGE 35.6163 33.8212 7 13 23 45 90
VOLATILITY  2.5704 1.9937 1.1958  1.5480 2.1083  2.9403  4.2807
PRICE 3.1535  1.5742  1.2602 2.2429  3.1605 4.4046  4.8587
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Table 3.3: Correlations

BAS SFLD QUAL SIZE ROA AGE VOLATILITY  PRICE
BAS 1.0000***
SFLD QUAL -0.0772%** 1.0000%**
SIZE -0.0845%** 0.1082%** 1.0000%**
ROA -0.3320%*** 0.0187* 0.2877**%  1.0000%**
AGE -0.1252%** 0.07817%** 0.3178***  0.0822***  1.0000***
VOLATILITY  0.4775%** -0.0887#** -0.2793%FF  -(0.3439%H*  -(.1258%** 1.0000%**
PRICE -0.2412%%* 0.0674%*** 0.3280***  0.2853***  (.2003*** -0.2952°%%* 1.0000%***

This table reports the correlation analysis of the variables used. All variables are described in Appendix A. Asterisks indicate signifi-
cance levels: *** p < 0.001, ** p < 0.01, * p < 0.05
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Table 3.4: SFLD quality and stock liquidity: Main analysis

VARIABLES (1) Pooled OLS (2) Fixed Effects

SFLD QUAL -0.110*** -0.095***
(0.042) (0.031)
SIZE 0.086%** 0.132%**
(0.005) (0.015)
ROA -0.033%** -0.012%**
(0.001) (0.001)
AGE -0.003*** -0.037***
(0.000) (0.002)
VOLATILITY 0.250%** 0.305%**
(0.005) (0.004)
PRICE -0.096*** -0.083***
(0.007) (0.010)
Year dummies Yes Yes
Industry dummies Yes No
Country dummies Yes No
Firm-fixed effects No Yes
Constant 1.302%** 0.974%**
(0.145) (0.289)
Observations 17,763 17,763
R-squared 0.374 0.462
Number of firms 1,992 1,992

This table reports the results of estimating the effect of SFLD quality on
stock liquidity. Dependent variable is Bid-ask spread. Pooled OLS estima-
tion is used in Model (1). Firm fixed-effects estimation is used in Model
(2). All variables are described in Appendix A. * p < 0.05, ** p < 0.01,
**E p < 0.001.
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Table 3.5: SFLD quality and stock liquidity: Robustness checks

VARIABLES (1) Pooled OLS (2) Fixed effects

SFLD QUAL -0.184%** -0.076*
(0.052) (0.042)
SIZE -0.233*#* -0.129%%%*
(0.007) (0.021)
ROA -0.003** -0.003**
(0.001) (0.001)
AGE 0.001* -0.019%**
(0.000) (0.003)
VOLATILITY 0.087*** 0.025%**
(0.006) (0.006)
PRICE -0.001 -0.107%**
(0.008) (0.014)
Constant 6.074%** 5.282%**
(0.179) (0.397)
Year dummies Yes Yes
Industry dummies Yes No
Country dummies Yes No
Firm-fixed effects No Yes
Observations 17,714 17,714
R-squared 0.166 0.033

This table reports the results of robustness checks for estimating the ef-
fect of SFLD quality on stock liquidity. Dependent variable is the Volume
Coefficient of Variation (VCV) as a measure of the variability of trade
volumes over time. Pooled OLS estimation is used in Model (1). Firm
fixed-effects estimation is used in Model (2). All variables are described
in Appendix A. * p < 0.05, ** p < 0.01, *** p < 0.001.
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7 Appendices

Appendix A - Collection of annual reports of EU companies Fetch-

ing annual reports and supporting information

The annual reports are batch downloaded from the Thomson Reuters Eikon desktop app.
In addition to the annual reports, we download for each company an accompanying Excel
file from the Thomson Reuters Eikon Desktop app that contains the company name, the
filing date, the receipt date, and the document date of the downloaded annual reports.
These Excel files enable us to allocate the PDF/.txt files to the right fiscal year. When
we batch download the annual reports, the name of the files contains the company name
and the filing date of the annual report. Thus, the accompanying Excel files allow us to
assign a document date, which is the fiscal year end date of the annual report, to the file
name of the document. Subsequently, we match the textual measures calculated to the

financial data according to the company identifier and the fiscal year end.
Sentence cleaning

The PDF documents are converted into plain text .txt format. Some PDF files are not
converted properly (i.e., if the text consists partly or entirely of symbols). Following Lang
and Stice-Lawrence (2015), we clean sentences to deal with the improperly converted parts
of the text and to ensure that tables are not taken into consideration. First, we tokenize
the text into sentences. Next, we keep only those sentences that contain at least 50%
letters. We measure the percentage of letters as the ratio of letters in a sentences to the
sum of the number of letters and digits. We do this to ensure that the sentences we retain

are actual sentences and not tables wrongfully tokenized as a sentence.

Then, following Lang and Stice-Lawrence (2015), we retain only those sentences where
less than 20% of the characters are non-alphanumeric. We calculate the percentage of
non-alphanumeric characters as one minus the percentage of alphanumeric characters.
The percentage of alphanumeric characters is the sum of the number of letters and digits

per sentence divided by the total number of characters per sentence. This is done to
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remove all sentences that consist mostly of symbols, which suggests that the text was not

converted properly.

With the aim of excluding page headings or page numberings recorded as sentences, we

add the condition that the sentences have to contain at least 30 letters.

Finally, to ensure that no tables were counted as sentences, we add the condition that

the total count of digits per sentence must not exceed 30.

Only those sentences that fulfill all four conditions are retained in the corpus; all other

sentences are removed.
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Abstract

This study explores the potential of leveraging generative artificial intelligence (Al),
specifically ChatGPT, for assessing corporate sustainability. We examine ChatGPT’s
reliability in sustainability scoring and investigate the factors contributing to discrep-
ancies between Al-generated and a composite benchmark from established traditional
data providers, namely Refinitiv, Bloomberg, and S&P500.0Our methodology includes
automating ChatGPT to evaluate companies based on emissions, innovation, and re-
source use, comparing these scores to a composite of the three benchmark scores (RBS),
and assessing the associated misclassification risk. We also explore whether ChatGPT’s
suitability varies based on firm-specific characteristics such as size, geographic location,
industry sector, age, and profitability. Our findings reveal that ChatGPT can generate
sustainability assessments, but with limitations. The AI shows a high non-response rate
and significant differences in score distributions compared to RBS. ChatGPT tends to
produce higher, more concentrated scores and struggles with firms exhibiting lower en-
vironmental performance. Despite these challenges, there exist an association between
ChatGPT and RBS, indicating partial overlap in informational content. Certain firm
characteristics, including larger size, European location, and older age, enhance the re-
liability of ChatGPT’s assessments. These results emphasize the need for more openly
available and regulated sustainability data, as well as the importance of continued in-
novation and improvement in Al technology to enhance the coverage and accuracy of
such assessments. This research contributes to a new approach to assessing corporate
sustainability, where advanced technologies and open, unbiased data support businesses
in their sustainability journey.

Keywords— Corporate Sustainability, ESG Ratings, Generative Al, Sus-

tainability assessment
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1 Introduction

Corporate sustainability has become a cornerstone of modern business practice, driv-
ing demand for reliable tools to assess and improve sustainability performance. Tra-
ditionally, businesses have relied on data providers and rating agencies to provide the
necessary metrics to gauge environmental, social, and governance (ESG) achievements.
However, these services often require long-term subscriptions and represent significant
costs, making them inaccessible to many small and medium-sized enterprises (SMEs)
and investors. This research paper explores leveraging generative Al to mitigate these
challenges. Specifically, we consider using ChatGPT, a generative Al model, to eval-
uate corporate sustainability. This approach offers a cost-effective, customizable, and
flexible solution, simulating human-like interaction through its chat interface, making it
accessible to a broader range of stakeholders. This research investigates whether Chat-
GPT is reliable for sustainability scoring and whether it could replace traditional ESG
rating agencies. Additionally, we examine the factors explaining discrepancies between
Al-generated and traditional scores, and identify specific groups of firms for which Chat-
GPT is particularly effective. Our methodology involves retrieving environmental scores
from three data providers—Refinitiv, Bloomberg, and S&P500. We then automate Chat-
GPT to evaluate companies against the same criteria—focusing on emissions, innovation,
and resource use. We compare ChatGPT’s environmental scores with a composite of the
three benchmark scores (RBS) and characterize the mapping between the two, includ-
ing the use of various association measures. We then assess the misclassification risk
associated with using ChatGPT for environmental performance assessment. Finally, we
evaluate the determinants of discrepancies between RBS and ChatGPT scores, exploring
whether ChatGPT’s suitability is context-dependent. Given that ChatGPT’s ability to
provide an assessment and its accuracy is influenced by the amount of information it
has access to, and because signaling theory suggests that firms with high sustainabil-
ity performance tend to communicate more about their practices, we investigate how

firm-specific characteristics that impact sustainability performance (e.g., size, geographic
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location, industry sector, age, and profitability) affect Al’s ability to provide an assess-
ment and the accuracy of such assessments. To identify the determinants of discrepancies,
we rely on generalized linear models. Our investigation reveals that ChatGPT can eval-
uate sustainability performance, but only for a small fraction of the companies for which
it was requested. The Al-generated scores are only modestly associated with traditional
environmental scores, despite the expectation that the two measures should represent the
same underlying concept. We also find that ChatGPT’s evaluations are more reliable
for firms exhibiting specific characteristics, such as larger size, European location, older
age, and certain industry sectors. These findings highlight both the potential and lim-
itations of using generative Al for sustainability assessments. ChatGPT can aggregate
and analyze information effectively, but its success relies on the quality and accessibility
of the data it processes, emphasizing the need for more openly available sustainability
data. Therefore, third-party evaluators remain essential to ensure comprehensive and
accurate assessments. This research aims to contribute to a new approach to corporate
sustainability, where advanced technologies and open, unbiased data work together to

support businesses in their sustainability journey.

2 Prior literature

Companies disclose their data through various means, such as sustainability reports,
websites, and brochures, reflecting the evolving nature of corporate communication on
sustainability and growing stakeholder interest (Michelon et al., 2015]). Despite advance-
ments in corporate transparency, the usability and accessibility of sustainability data
remain challenging. Data providers (e.g. MSCI, Sustainalytics, Bloomberg, Refinitiv
ISS ESG, etc.), while enabling the incorporation of non-financial metrics into corporate
evaluations, use different methodologies involving proprietary measurements, scope, and
weighting of ESG factors, and diverse data sources, ranging from public information to
proprietary research and third-party data, leading to discrepancies in ESG scores and

complicating comparisons due to each agency’s unique approach (Berg et al., 2022; Billio
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et al., [2021; Chatterji et al., [2016; Christensen et al., [2022; Dimson et al., 2020). Ad-
ditionally, these methodologies often overlook qualitative and non-financial information,
hindering comprehensive sustainability evaluations (Kotsantonis and Serafeim, 2019)).
Moreover, while essential for informed decision-making, their high costs restrict access

for smaller entities, widening the gap between large corporations and SMEs (Hoogendoorn

et al., 2019).

One potential solution to these challenges is the concept of open data, defined as infor-
mation provided in a machine-readable digital format that is easily accessible, free, and
open to the public (Helbig et al., 2021). However, merely making data open is insufficient.
Stakeholders may be overwhelmed by the sheer volume of data available, as they have
limited time and resources to analyze large datasets. Additionally, the aggregation and
dimensionality reduction necessary to transform raw data into actionable insights present
significant challenges, as traditional data providers demonstrate. This process is often

costly due to the extensive human effort involved.

To address these challenges, integrating AI offers promising solutions. In the last 30
years, research on Al in accounting has steadily increased (Sutton et al., 2016), as the
field faces numerous complex tasks that can benefit from Al, such as automating physical
tasks, analyzing numbers through algebraic analysis, visual analytics, and hypothesis-
based predictive analytics (Kokina and Davenport, 2017). Generative Al, like Chat-
GPT, shows significant potential in simplifying complex disclosures and improving in-
terpretability across various fields (Ayinde et al., 2023),helping stakeholders enhancing
decision-making by simplifying financial disclosures, reducing document length, and em-
phasizing key information (Kim et al., 2024)). Building on these capabilities, researchers
have explored Al’s role in automating and improving corporate sustainability analyses.
Large language models (LLMs) like the one underlying ChatGPT can process textual in-
formation from sustainability reports, extract insights, and enhance knowledge graphs for
better representation of sustainability data (Ni et al., 2023)). With their extensive training
sets encompassing diverse textual data, these models transform unstructured data into

structured formats to streamline information processing and enhance the effectiveness of
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sustainability assessments. Practical applications involve using firm-specific inputs, such
as financial disclosures or sustainability reports, to tailor outputs to particular contexts
(Ayinde et al., [2023; Kim et al., 2024; Ni et al., 2023). This ensures generated analyses
and summaries are comprehensive and relevant by combining the model’s pre-trained
capabilities with firm-specific data. While most research focuses on providing Chat-
GPT with structured datasets, there is a need to explore its autonomous capabilities in
real-world scenarios where specific data might not always be readily available. In this
context, our research addresses two main issues: the high cost of traditional ESG evalu-
ation services and the accessibility of the evaluation process. By leveraging ChatGPT’s
ability to aggregate and process large volumes of publicly available data, we consider a
cost-effective and user-friendly alternative for sustainability evaluations. This approach
not only makes sustainability data more affordable and accessible but also democratizes
sustainability assessments, empowering a broader range of stakeholders, especially those

lacking the resources for traditional, high-cost aggregation services.

3 Hypothesis development and strategy

In this study, we explore the viability of using ChatGPT for sustainability scoring by
comparing its performance to a composite score derived from three well-established ESG
evaluation services: Refinitiv, Bloomberg, and S&P500 (RBS hereafter). Our investiga-
tion is guided by two primary research questions: (Q1) Is ChatGPT reliable for ESG
scoring? and (Q2) What factors contribute to the discrepancies, if any, between Chat-
GPT’s scores and those of traditional ESG rating agencies? To address these questions,
we propose hypotheses to systematically evaluate ChatGPT’s performance in ESG scor-

ing.

3.1 Scoring capacity

Addressing Q1 involves examining the similarity between firm ratings given by ChatGPT

and RBS. It requires examining and quantifying the association between the scores. We
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proceed in two steps: First, we compare the source-of-scoring-specific univariate distri-
butions to determine if the two statistical objects are similar. Due to inherent variations
in the scoring systems’ mechanisms, we anticipate disparities in the variables produced.
ESG rating agencies use advanced dimensionality reduction techniques to linearly com-
bine many ESG-related factors into a single composite index, on a continuum from 0
to 100 for Refinitiv and S&P500 and 0 to 10 for Bloomberg. Conversely, ChatGPT
uses its text prediction abilities to produce new text tailored to the user’s given context.

Following these characteristics, we propose the first hypothesis:

H1: Given ChatGPT’s design to process and generate human-like text, its scoring scale

1s akin to a Likert scale ranging from ‘very poor’ to ‘excellent’.

Second, we assess the degree of association between the two metrics and the overall risk
of misclassification implied by using ChatGPT. We employ various composite scores and
measure of association, and examine the mapping between the two scoring scales, focusing

on different segments of the support, or 'categories’.

3.2 Factors explaining discrepancies

Addressing Q2 involves examining the impacts of various factors on both the probability
of ChatGPT generating a score and the distance from RBS scores. Analyzing these

factors helps identify categories of firms where ChatGPT performs best or worst.

3.2.1 Ability of ChatGPT to generate a relevant score

To generate a score for a specific firm, ChatGPT must be trained on a corpus of texts
where this firm has been (repetitively) associated with an assessment of its ESG prac-
tices, especially if prompted to avoid reliance on general information. Larger datasets
significantly enhance the performance of the model, so much that smaller models with
bigger training sets have been able to outperform larger models with smaller training
sets (Hoffmann et al., 2022). However, the quality of data is critical, as corporate disclo-

sures are often designed to highlight positive performance and downplay negative aspects
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(MerklDavies et al., 2011), and firms with significant media influence can shape public
perception through selective disclosure and positive framing (Christensen et al., 2022),
resulting in biased data in Al models. This is further reinforced by the model’s design,
which aims to produce socially acceptable outputs (Binns et al., 2018). Nevertheless, reg-
ulations and enforcement mechanisms can lead to better-quality disclosures and improved
information environments, mitigating those challenges (Krueger et al.,|[2021]). Therefore,
ChatGPT should only generate a score if its training set includes a significant amount of
information about this firm, and the score would be reliable is the data it had access to
was of quality. In their current form, these statements are hardly empirically testable.
Building a direct firm-specific measure of the quantity and quality of publicly available
ESG information would require access to the same corpus of texts used to train Chat-
GPT, which is beyond the scope of most organizations. However, both the quantity and
the quality of information available should depend on the visibility of the firm and the
resources it allocates to publishing such information. To proxy for firm visibility and
resource allocation, signaling theory suggests that firms with superior environmental per-
formance are more likely to disclose their achievements comprehensively to distinguish
themselves from competitors (Clarkson et al., 2008; Dhaliwal et al., 2011; Eccles et al.,
2014)). These disclosures signal a firm’s commitment to sustainability, attracting invest-
ment and enhancing its reputation. Consequently, firms with strong ESG performance

are more likely to publish comprehensive information about their initiatives.

3.2.2 Determinants of the quantity and quality of publicly available ESG

information

To identify relevant variables that explain a firm’s ESG performance, we draw on the

literature and identify the following factors:

Firm Age: Mature firms tend to invest more in ESG (Diebecker et al., [2017)), making

them more likely to have information available about their sustainability strategies.

Firm Size: Larger firms, measured as the number of employees (Aguinis and Glavas,

2012), revenues (Morhardt, 2010), market value (Jennifer Ho and Taylor, |2007)), or mar-
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ket capitalization (Garcia et al., 2019), face increased pressure from public exposure
and stakeholder expectations to act responsibly and sustainably, driven by their greater

resources and greater accountability.

Geographic Location: FEuropean companies face high expectations from the public and
stakeholders, with a cultural emphasis on sustainability and social responsibility (Gjel-
berg, 2009; Matten and Moon, 2008), which fosters superior performance and stronger

regulatory frameworks, resulting in higher-quality sustainability reports (Dilling, 2010).

Financial Performance: Research indicates a mixed relationship between profitability
(ROA) and ESG performance and disclosure (Drobetz et al., 2014), with some studies
finding a positive relationship due to enhanced resources (Diebecker et al., 2017; Marquis
and Qian, 2014), while others suggest that less profitable firms might increase ESG

disclosure to offset poor financial performance (Jennifer Ho and Taylor, 2007)).

Industry: High-profile sectors like energy and production face greater scrutiny and pres-
sure to demonstrate sustainability, leading to high-quality, detailed sustainability reports

to meet stakeholder expectations and maintain their market position (Dilling, 2010)).

For each of these variables, we evaluate the existence and direction of a non-negligeable
relationship with environmental performance within our sample by including them as
explanatory variables in regressions models (pooled OLS and a panel linear model (PLM)

with individual fixed effects).

We then use these variables in a logit model predicting the probability of GPT generating

an answer; and form the following hypothesis:

H2: There is a significant positive relationship between variables considered as linked
to the quantity of published information and the probability of ChatGPT generating an

answer.

Concerning the precision of ChatGPT scores, which is inversely proportional to their
deviation from RBS scores, we employ a linear regression model to predict the distance

between ChatGPT and RBS scores and form the following hypothesis:
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H3: The distance between ChatGPT and RBS scores has a significant negative relationship
with the variables that we consider as linked to the quantity of quality of publication of
information (i.e., they reduce the distance), and a positive significant relationship with

ChatGPT’s non-response rate.

Finally, we expect that factors impacting a firm’s ESG performance also significantly
impact its propensity to make publicly available (textual) information about such per-
formance. These factors should similarly impact both ChatGPT’s propensity to provide

an answer and the precision of this answer, leading to the following hypothesis:

HJ: Variables that have a significant impact on ChatGPT’s scoring performance (H2)
and precision (H3) are consistent in sign with those observed as having a non-negligeable

relationship with environmental performance.

4 Sample

4.1 Sample selection

To establish our study’s dataset, we began by retrieving the Environmental Pillar Scores
from Refinitiv’s comprehensive ESG database (LAST4ESG series), which covers over 90%
of the global market cap across more than 630 metrics with historical data dating back
to 2002. We focused on firms with ESG scores available in 2022, resulting in a dataset of
10,353 companies worldwide. This selection ensures our analysis captures both historical

trends and contemporary practicesﬂ

4.2 ChatGPT’s evaluation collection

The user prompt was sent using the openas. Chat(]ompletion.createﬂ method, and the
script extracted the company name, numerical sustainability score, and detailed assess-

ment using regular expressions, compiling the data into a dataset.

1One limitation to note is that the sample includes only companies active in 2022, introducing survivor-
ship bias by excluding firms that ceased operations earlier, which may have had differing sustainability
practices or ESG strategies.

2Please refer to Appendix A for more detail.
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However, ChatGPT’s underlying stochastic architecture implies that it might generate
different outputs for the same input across different runs. To address this variability, we
conducted ten simulations for each company, allowing us to observe the range of potential
outputs and determine the assessments’ consistency. Despite these efforts, the inherent

randomness remains a limitation that can impact the reproducibility of the results.

4.3 Composite index creation

For each firm with a 2022 Refinitiv score, we then gathered corresponding environmental
scores from two additional data providers: Bloomberg Environmental Pillar Score and
S&P Global’s Environmental Dimension Rank. One challenge posed here relies on the
availability of the scores. Indeed, not all providers started providing scores at the same

time, and they do not cover all the same firms.
[Insert Table 4.1f about here|

Our methodology to create a composite score comparable with ChatGPT involved two key

steps: combination of agency scores at the firm-year level and period-level aggregation.

4.3.1 Firm-year combination

In the first step, composite scores are created for each firm on a yearly basis, combining
scores from the three agencies: Refinitiv, Bloomberg, and S&P500. To account for data
limitations and maximize the utility of available information, we also constructed subsets
of composite scores, namely RB (Refinitiv and Bloomberg), RS (Refinitiv and S&P500),
and BS (Bloomberg and S&P500). For each score combination, two approaches were
applied: an opportunistic method, which includes all available scores per given firm-
year combination, and a pure method, which requires that all agencies considered
provide scores for a firm each year. If any score is missing, the composite score for that
firm-year is not calculated. While this ensures a consistent definition of the composite
score, it reduces the sample size, particularly in earlier years when data coverage was

limited.
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Under each approach, three methods were used:
e Simple average, where the scores are equally weighted.

e PCA-based weights (pooled), where principal component analysis (PCA) is
applied across all years (i.e. “pooled”), to determine the weights for for each agency’s

score.

e Year-specific PCA weights, where PCA is applied separately for each year,
which has the advantage of capturing the evolution in common variance across

time, due for instance to changes in agency-specific methodologies.

4.3.2 Period-level aggregation

One key limitation of the ChatGPT model used in this study is its inability to provide
year-specific scores. This arises from the model’s architecture, which generates responses
based on patterns in aggregated data, rather than on specific temporal information. To
address this limitation, we create a global composite score averaging over a given period.
This approach involves a critical trade-off: longer periods are more likely to mimic Chat-
GPT’s training data, making the metrics more comparable; however, averaging across
different years hide dynamic changes in a firm’s policies and environmental scores over

time.

Besides the firm-year combination discussed previously, which preserves the panel aspect
of the original data, we incorporate two additional methods for firm-level analysis. The
first method simply takes the average, for each firm and over-the-period, of the firm-year
combination. This method is also applied to the individual firm-year scores provided by
each agency, to provide baseline comparisons and to evaluate the standalone performance
of each agency. The second method takes the average for each firm and over the period for
each agency, and then combine using PCA to determine the weights for combining these
averages into the final score. Table 2 summarizes all the aggregation methods considered

for the composite score.

[Insert Table [4.2] about here]
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For each aggregation method outlined in Table 2, we calculate the composite scores using
various lower bounds for the starting year, beginning from 2002 onwards. This equals to

a total of 770 benchmark scores considered for the analysis:

[(8 possible aggregation methods x 4 possible score combinations)
+3 single agency scores]
x 22 possible year starts

= 770 benchmark scores.

4.3.3 Choosing a baseline model and period

Our primary aim is to maximize the availability of data while ensuring a representa-
tive composite score. As such we first select RBS for our score combination, since a
multi-source composite provides a more holistic and balanced assessment of environmen-
tal performance as it mitigates the influence of methodological biases or discrepancies
inherent in any individual rating system. Then, the opportunistic approach emerges as
a practical choice, as it leverages all available scores, even when data from one or more
agencies is missing, minimizing data loss and, by extension, increasing statistical power.
Figure 1 illustrates how the different approaches impact the informational content of the
methods considered. The figure shows that the opportunistic approach captures propor-
tionally more variance from Refinitiv, particularly in earlier years when Bloomberg and
S&P data are sparse. This highlights the trade-off between maximizing data availability

and maintaining uniformity in the composite’s informational content.
[Insert Figure [4.1] about here]

Within the opportunistic framework, EAPY is selected as our baseline model for its
dynamic adjustment to year-specific variations in data availability, while allowing the
composite score to adapt to changes in the common variance between agency scores
and ensuring that it reflects temporal shifts in the relative contributions of individual
agencies while preserving as much data as possible. While this approach may give dis-

proportionate weight to Refinitiv in earlier years—owing to its stronger presence during
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those periods—this is a calculated trade-off as it maximizes the number of observations,
enhancing the reliability of the statistical models used in the analysis, particularly for

longitudinal assessments.

Concerning the starting year for aggregation, while some arbitrariness in selecting it is

unavoidable, we developed a decision criterion to enhance transparency.
[Insert Figure [4.2] about here]

Figure 2 shows the distribution of EAPY RBS scores over different periods and aggre-
gates (by firm and overall). Over a shorter period (e.g., 2020 to 2023), data dispersion
is less significant compared to a longer period. Longer periods capture significant trends
and changes in corporate strategy and sustainability practices, essential for understand-
ing ESG performance variability. Therefore, longer periods theoretically align better with

ChatGPT’s aggregated data approach, enhancing model relevance and comparability.
[Insert Figure 4.3 about here|

Moreover, we find in figure 3 that the most significant reduction in firm-specific dispersion
occurs when starting from 2016. This year also marks one of the first periods where all
three agencies provided consistent coverage, ensuring a more robust dataset. Therefore,

we chose 2016 as the starting year for our baseline, serving at the baseline period (2016-

2023).

5 Results

The primary objective of leveraging ChatGPT in our study is to ascertain its capability to
autonomously assess corporate sustainability and to gauge the accuracy of these assess-
ments against established ESG ratings providers. This sub-section presents the findings
of ChatGPT’s performance as an assessment tool in terms of capacity and alignment with

traditional methods.
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5.1 Capacity of ChatGPT to provide an assessment

GPT’s ability to generate sustainability assessments is assessed by configuring it to an-
alyze sustainability aspects such as emissions, resource usage, and environmental inno-
vation. Initially, using its training data, the model produced some "hallucinations" due
to a lack of specific information about the entity (i.e. “the evaluation provided here is
based on general practices and trends within the industry, as well as the broader con-
text of “Company”’s operations, to infer potential areas of focus and improvement.®).
These hallucinations, i.e. plausible but incorrect information (Maynez et al., 2020), were
deemed unreliable. As such the prompt was modified to be more restrictive and limit the

hallucinations (please refer to Appendix A for more detail).
[Insert Table [4.3] about here]

Analysis of the responses under both original and revised prompts in table 3 showed
a high rate of non-responses, indicating a significant limitation in ChatGPT’s capacity
to autonomously generate relevant sustainability assessments without detailed, specific
input. This is consistent regardless of the prompt’s restrictiveness, suggesting challenges
related to the complexity of the task and the model’s reliance on the data available within

its training set.

5.2 Comparison of univariate distributions

To evaluate the reliability of ChatGPT’s sustainability scores, we conducted a compara-
tive descriptive analysis to determine if the distributions of scores for ChatGPT and RBS
scores exhibit similar statistical characteristics. This analysis characterizes the univariate
distribution of the two scores, examining their alignment in terms of central tendency,

variability, and overall data patterns.
[Insert Figure [4.4] about here]

Figure 4 shows significant differences between RBS and ChatGPT’s score distributions

in terms of overall shape, position, and dispersion. RBS scores have a broader, more
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skewed distribution, spanning a continuous range from 0 to 100, with a mode at zero,
indicating many firms with low ESG scores. In contrast, ChatGPT-generated scores are
higher, more concentrated, and seemingly multimodal, suggesting these scores might be

treated as ordered multinomial variables.

This suggests the model may categorize assessments into discrete categories, potentially
reflecting a Likert scale-like type of scoring system, as proposed in H1. The clustering
of scores may result from ChatGPT being a text predictor rather than a precise data
analyzer. ESG rating agencies like the ones considered in RBS combine many dimensions
into one composite indicator (see 3.1). However, ChatGPT likely attempts to identify a
scale measure in the text, quantified as ’disastrous,” 'bad,” 'neutral,” ’good,” ’excellent,’
aligning with the multimodal peaks in the kernel density estimate. This behavior is more
evident in individual runs; however, computing the average scores (Figure B) mitigates
this effect, smoothing the distribution across the entire range. Figure D shows that when
considering only RBS scores for observations where ChatGPT generated at least one
score, the distribution shifts, indicating ChatGPT’s tendency to omit scores for firms with
low ESG performance. ChatGPT may struggle to evaluate companies with lower scores
due to insufficient data, as lower-scoring firms tend to report less about their practices,
while higher-scoring firms are more likely to publicly promote their sustainability efforts.
Moreover, the apparent positivity in ChatGPT’s scores might be influenced by non-
response bias where ChatGPT assigns not-available (NA) instead of lower scores, inflating

the estimated metrics of position.

5.3 Association between ChatGPT and RBS scores

As Figure 4 suggests the existence of five density peaks, consistent with a traditional
Likert scale, we recode the mean GPT-generated scores as ordered categorical variables,
using the density peaks as centers of the ranges defining the categories. However, Chat-
GPT tends to fail in generating scores for firms with poor ESG performance, suggesting
that the absence of a score itself provides information about a firm’s ESG performance.

Thus, we create a version of the categorically recoded ChatGPT score that considers NAs
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as a sixth, lowest category.

5.3.1 Overall assessment of association
[Insert Figure 4.5 about here|

The analysis in Figure 5 highlights a modest relationship between ChatGPT and bench-
mark scores, with Pearson’s r(median value: 0.356) and Spearman’s p (median value:
0.335) showing weak correlations when both scores are treated as continuous variables.
However, our previous analysis revealed that ChatGPT scores are more akin to ordi-
nal variables than continuous metrics. To explore this, other boxplots treat ChatGPT’s
scores as ordered multinomial variables. When analyzed using Spearman’s p, the correla-
tion remains modest (0.328-0.329) for both 5-category and 6-category ordinal recordings
of ChatGPT’s scores. What significantly increases the correlation is the inclusion of a
missing score category ("NA category"), achieving the highest point estimate of 0.408.
This underscores the informational value embedded in ChatGPT’s inability to gener-
ate a score, indicating that non-responses often correlate with poor ESG performance.
This suggests that treating missing ChatGP'T’s scores as a distinct category provides
meaningful insights into the firm’s ESG standing. While ChatGPT’s scoring does not
align perfectly with the benchmark scores, these results indicate the presence of shared

informational content between the two systems.
[Insert Table 4.4 about here]

Moreover, table 4 highlights that the correlation coefficients between the actual data
providers considered in the study are themselves not very strong, showing correlation
coefficients ranging from 0.449, a moderate value, up to 0.624, which approaches a strong
correlation, but remains close to moderate in strength. This contextualizes the modest
correlations observed between ChatGPT and the benchmark scores. Under certain con-
ditions, ChatGPT could potentially serve as a substitute for an ESG-rating agency, at
least for specific segments of the ESG performance spectrum. The following section pro-

vides a more detailed assessment of the alignment between ChatGPT and RBS scoring,
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including an indirect quantification of the misclassification risk associated with relying

on ChatGPT for environmental performance assessment.

5.3.2 Misclassification risk analysis

To illustrate ChatGPT’s deviation from optimal scoring, we compare ChatGPT’s cate-
gorical scoring with an ideal interval scale. Interval measures not only have the properties
of distinctiveness and order—as ordinal measures do—but also have the additional prop-
erty of equal intervals property of equal intervals (Bandalos, [2018). This makes interval
scales more closely aligned with continuous measures, which is the type of scoring system
that RBS provides. This comparison highlights the misclassification risk by benchmark-
ing ChatGPT against a more precise system. We divided the continuous range of scores
into six equal-sized intervals, each representing a distinct category. This ensures a perfect
mapping between the created categories and the RBS scores, enhancing the accuracy of

our comparison.
[Insert Figure 4.6/ about here|

Figure 6 shows that GPT categories have heterogeneous sizes and significantly overlap
with the distribution of RBS scores within each category. For instance, categories two,
three, and four have similar mean and median RBS scores and wide within-category
dispersion. Each category spans a broad range of RBS scores, indicating a high risk of
misclassification. Category one is particularly notable for its broad and uneven distribu-
tion of RBS scores, suggesting that ChatGPT combined observations from different RBS
ranges into this intermediate category, likely including firms from both category zero and

category two.
[Insert Figure 4.7| about here]

Figure 7’s left panel provides a ‘success’ rate for each possible degree of misclassification.
A degree of zero implies that ChatGPT has categorized the firm in the same category
as the optimal scoring system. This is the case for 35.78% of the firms, indicating a raw

misclassification rate of 64.22%. While this misclassification rate remains significant, it
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is notably lower than that of a purely random scoring system (100 x (1 -1/6) = 83.33%,
six being the total number of categories). Other bars indicate ’failure,” where firms are
classified by ChatGPT into different categories than the optimal ones. Moreover, unlike
random scoring, the frequency of deviations decreases with their intensity, reflecting the

ordered nature of ChatGPT categories.

The right panel’s augmented confusion matrix provides a deeper analysis of specific mis-
classifications between ChatGPT and Optimal categories, addressing the earlier contra-
diction where ChatGPT’s underestimation seemed at odds with findings in Section 5.2,
Figure 4. Notably, firms in category zero are over-represented, reflecting cases where
ChatGPT failed to generate a score. As the lowest category, this indicates either correct
classification or underestimation, explaining the positive differences seen in the left panel

and partially resolving the contradiction with the earlier findings.

5.4 Factors impacting firms’ ESG disclosures existence and pre-
cision
5.4.1 Investigating discrepancies

Even after excluding not-available (NA) entries, both the mean and median differences
between ChatGPT and RBS scores remain positive, indicating a systematic deviation
where ChatGPT tends to assign higher scores. The distribution of the differences between
ChatGPT and RBS scores is positively skewed, further underscoring this tendency. The
histogram in Figure 8 shows that most differences are concentrated above zero, reflecting

this positive bias.

[Insert Figure 4.8 about here]

5.4.2 Analysis of determinants of ESG Scores

[Insert Figure 4.9 about here]

Building upon the potential factors identified in the literature as contributing to discrep-

ancies, this section seeks to validate these factors and estimate their directional impact
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on environmental scores. Specifically, figure 9 examines the influence of various firm-
and industry-level determinantsPlease refer to Appendix B for the definition of the variables. on
the benchmark scores which capture the environmental performance of a firm. Consistent with previous
research, the results demonstrate that the following variables—being European (eur), older (age), sev-
eral measures of size such as 1n_employees, 1n_market_value and 1ln_revenues, and being in
the real estate sector (industryRealEstate)—consistently have positive and significant coefficients
with environmental scores. Additionally, ChatGPT’s non-response rate (na_rate_gpt4c) is strongly
negatively correlated with environmental performance, demonstrating the relationship between lower en-
vironmental performance and decreased ChatGPT’s likelihood of generating a response, thereby partially

confirming H4.

5.4.3 Comparative analysis of ChatGPT and RBS scores discrepancies

Our subsequent analysis focuses on evaluating the effectiveness of the identified variables in explaining the
discrepancies between ChatGPT and benchmark scoresIn cases where variables or weights are derived
from the data itself, such as using PCA to compute weights, there is inherent additional variability.
This variability can compromise the assumptions necessary for standard statistical inference methods,
which rely on assumptions like data being independent and identically distributed (i.i.d). Since these
assumptions might be violated, bootstrapping, which resamples the data to create many simulated
samples, can provide more robust and reliable estimates. As such, to enhance the robustness of our

findings, the coefficient estimates graphs with bootstrapped standard errors are presented in Appendix

C..
[Insert Figure about here]
[Insert Figure about here]

In our analysis of Figure 10 and 11, size, the age, location, and industry consistently influenced the
performance and reliability of ChatGPT scoring across all models. Larger companies (i.e., with more
employees), older companies, European companies, and those in the real estate sector are more likely to
have a ChatGPT score, with positive significant coefficients, in line with H2. These variables are also
associated with greater precision, as evidenced by smaller differences between ChatGPT and RBS scores

and reduced overestimation intensity, thereby aligning with H3.

However, discrepancies arise in Model 3, where only eur remains significant within the EAPY RBS 2016
benchmark selected for the study. Nonetheless, age, 1n_employees, and industryRealEstate
maintained the expected negative impact on overestimation across all benchmarks, except for a few

observations concerning 1n_employees. These variables are also significant in a substantial percentage
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of benchmarks (26%, 38.8% and, 28.2% respectively). The smaller sample size in Model 3 (average of
722 observations compared to 7,396 for Model 1) likely restrict statistical power, reducing the estimates’

precision.

As such, these variables that have a significant relationship with environmental performance also enhance
ChatGPT’s ability to provide relevant and accurate scores. This observation is consistent with H4, which
posits that factors impacting a firm’s ESG performance also affect the availability and quality of publicly

accessible ESG information, ultimately shaping ChatGPT’s scoring capabilities.

Our analysis also reveals that ChatGPT’s non-response rate (na_rate_gpt4c) significantly influences
the differences in scores and overestimation likelihood and severity, with a positive coefficient across
all models, indicating a trend of greater discrepancies with higher NA rates. A higher ChatGPT NA
rate suggests the model struggled to find relevant information, often producing outputs that were not
directly pertinent to the query, leading to overestimation due to assumptions or generalizations rather
than specific, accurate data (Bender et al.,2021). This phenomenon, known as "hallucination," involves

generating plausible but incorrect information (Maynez et al., 2020).

6 Concluding remarks

This study investigated the potential of leveraging generative Al, specifically ChatGPT, for assessing
corporate sustainability. We examined the reliability of ChatGPT for ESG scoring and the factors
contributing to discrepancies between Al-generated and traditional scores. The study revealed a high
non-response rate in ChatGPT’s ability to generate sustainability assessments, indicating challenges due
to task complexity and data dependency. Moreover, there are significant differences between ChatGPT
and RBS scores in their univariate distributions. Traditional data providers’ scores have a broader
distribution, with a high representation of low ESG firms. GPT-generated scores are usually higher, more
concentrated, and exhibit a multimodal distributional pattern, possibly reflecting a Likert scale scoring
system. ChatGPT often omits scores for firms with low ESG performance, indicating a struggle to assess
companies with lower scores. Investigating the association between RBS and ChatGPT scores, we found
a modest relationship between the two, with a substantial risk of misclassification. The existence of a
non-negligible association between the two scoring systems nonetheless indicates that they partially share
informational content. Therefore, ChatGPT could possibly be used as a substitute for an ESG-rating
agency, at least for some segments of ESG performance. Our study indeed shows that firm characteristics
such as size, age, geographic location, and industry significantly influence both the likelihood of ChatGPT

generating a score and the accuracy of these scores compared to RBS.

These findings highlight both the potential and limitations of using generative Al for sustainability
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assessments. While ChatGPT shows promise as a cost-effective and customizable solution, it is not yet
a comprehensive substitute for traditional ESG rating agencies. As a generalist LLM model, ChatGPT
has inherent limitations in assessing corporate sustainability: it is not specifically designed for building
composite indicators and is dependent on the availability and quality of data included in its training set.
As such, the model lacks precision for specific assessments and produces limited output, particularly for

firms with less publicly available information.

However, as models improve and potentially specialize, and as regulatory frameworks evolve (i.e., more
high-quality data becomes available), generative Al is likely to become more relevant for this type of
exercise. Moreover, future research could focus on developing methodologies to mitigate biases in Al

training data.
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7 Figures and Tables

Table 4.1: Data availability for environmental scores, including number of
observations and completion rates, by year and agency.

Year Bloomberg Refinitiv S&P500
2002 0 (0%) 525 (5%) 0 (0%)
2003 0 (0%) 531 (5%) 0 (0%)
2004 0 (0%) 1028 (10%) 0 (0%)
2005 0 (0%) 1318 (13%) 0 (0%)
2006 0 (0%) 1342 (13%) 0 (0%)
2007 0 (0%) 1510 (15%) 0 (0%)
2008 0 (0%) 1821 (18%) 0 (0%)
2009 0 (0%) 2104 (20%) 0 (0%)
2010 0 (0%) 2541 (25%) 0 (0%)
2011 17 (0%) 2695 (26%) 0 (0%)
2012 21 (0%) 2805 (27%) 2 (0%)
2013 38 (0%) 2924 (28%) 5 (0%)
2014 116 (1%) 3064 (30%) 10 (0%)
2015 3811 (37%) 3675 (36%) 33 (0%)
2016 3918 (38%) 4300 (42%) 1041 (10%)
2017 4058 (39%) 5248 (51%) 2408 (23%)
2018 4169 (40%) 5985 (58%) 3303 (32%)
2019 4264 (41%) 7034 (68%) 4129 (40%)
2020 4504 (44%) 8270 (80%) 4444 (43%)
2021 8535 (81%) 9340 (90%) 6452 (62%)
2022 8351 (80%) 10347 (100%) 6444 (64%)
2023 7980 (77%) 7673 (74%) 6816 (66%)

Table 1 summarizes the availability of environmental scores per year, detailing the num-
ber of observations (i.e., firms with environmental scores) and the completion rates (%)
for each agency. The data availability varies considerably across years and providers.
Before 2016, we have virtually no environmental score from Bloomberg and S&P500 for
the firms included in our sample.
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Figure 4.1: Correlation between the composite and agencies indicators for each starting year
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Figure 1 illustrates the correlation between composite indicator RBS and agency-specific metrics over
various starting years. It highlights the differing impacts of opportunistic versus pure strategies on the
over-period average. The results demonstrate that the opportunistic approach consistently yields higher
correlations with Refinitiv scores, likely due to its flexibility in accommodating missing data by relying
on available sources, which often prioritize Refinitiv. In contrast, the pure approach enforces stricter cri-
teria by requiring complete data from all agencies (Refinitiv, Bloomberg, and S&P500), leading to more
balanced but lower correlations. These findings underscore how methodological choices in aggregation
influence the variance captured and the dominance of individual data sources in the composite score.
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Figure 4.2: Distribution of EAPY RBS environmental scores for different starting years
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Figure 2 consists of 2 panels of box plots comparing the distribution of EAPY RBS scores for different
starting years: 2006 (top), 2016 (middle) and 2020 (bottom). Each boxplot characterizes the firm-specific
distribution of EAPY RBS score over the period considered by the panel. Each panel represents the
EAPY RBS environmental scores for 50 randomly selected and anonymized firms for clarity. X-Axis:
Represents the anonymized firms. Y-Axis: Indicates the EAPY RBS scores, ranging from 0 to 100.
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Figure 4.3: Average standard deviation of composite scores by starting year
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Figure 3 illustrates the average standard deviation of EAPY RBS, first calculated per
firm and then averaged across firms, based on different starting years, ranging from
2002 to 2022. The x-axis denotes the beginning year considered for the mean com-
posite score, while the y-axis represents the average standard deviation of these scores.
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Figure 4.4: Distribution Comparison of GPT and RBS Scores
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Figure 4 consists of four panels (A, B, C, and D), comparing the distribution of ESG scores gener-
ated by GPT and RBS. Each subplot includes a histogram with overlaid density plots, and vertical
lines indicating the mean (solid line) and median (dashed line) scores. Figure A (Top Left): Depicts
the distribution of environmental scores provided by GPT for a single simulation run. Figure B (Top
Right): Tllustrates the distribution of the average environmental scores across 10 simulation runs by
GPT. Figure C (Bottom Left): Shows the distribution of environmental scores provided by RBS over
the period from 2016 to 2023. Figure D (Bottom Right): Displays the distribution of RBS scores,
but only for observations where GPT has generated at least one time a score (out of the ten runs).
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Figure 4.5: Estimates of measure of association between GPT4 and RBS scores
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Figure 5 box plots present the distributions of estimates of different measures of association between
the 770 possible scores, and different coding of ChatGPT scores. Each boxplot displays the median
(thick line), interquartile range (box), and the overall spread of the data (whiskers and outliers). Pear-
son’s r and Spearman’s rho are used to quantify the association. When at least one score is encoded
as an ordered categorical variable (ordinal scale), the Spearman’s rank correlation coefficient is used.
The "NA category" indicates whether missing GPT-4 scores are treated as a separate, lowest cate-
gory. Analysis demonstrates that the inclusion of a missing data category substantially enhance the
correlation coeflicients (up to 0.408), underscoring the informational value of non-response data, in-
dicating that the inability of GPT-4 to generate a score is informative of poor ESG performance.
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Figure 4.6: Comparison of actual GPT categorical scoring with optimal interval scale scoring
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Figure 6 presents combined violin and box plots to compare an optimal interval scale scoring (left
panel) with the actual GPT categorical scoring (right panel). The violin plots depict the density dis-
tribution of RBS scores within each GPT category. Overlaid black box plots summarize these dis-
tributions, showing the median (horizontal line within the box), interquartile range (IQR, the box),
and potential outliers (dots outside the whiskers). The left panel (Optimal) shows a smooth pro-
gression of scores with clear, equal intervals, reflecting the ideal interval scale. Horizontal lines rep-
resent the mean RBS scores by GPT category, highlighting the differences in precision and potential
for misclassification in GPT’s actual scoring. The right panel (Actual) illustrates the significant over-
lap and wide dispersion of RBS scores within GPT categories, suggesting high misclassification risk.

196



Chapter 4. Democratizing sustainability assessment

Figure 4.7: Misclassification risk assessment: a graphical representation
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The left panel represents the share of observations for each level of deviation between Optimal and
GPT categories. The bars indicate the share of firms for each level of deviation, with shades
representing the severity of the deviation (absolute value). The right panel presents an aug-
mented confusion matrix. FEach cell shows the number of firms for a given combination of GPT
(columns) and Optimal (rows) categories. The size of the bubbles indicates the percentage of
column-specific observations. For example, cell (0, 1) indicates that around 20% of the observa-
tions included in the GPT-category 0 (column 0) have been misclassified and should actually be-
long to optimal category 1 (row 1). This cell contains 2910 observations. Cell (0, 0) indicates that
around 40% of the observations in GPT-category 0 are appropriately classified, including 3457 firms.
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Figure 4.8: Distribution of differences between GPT and RBS environmental scores
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Figure 8 presents a histogram that displays the distribution of the differences between GPT-
generated environmental scores and those provided by RBS. The x-axis represents the difference
in scores (GPT minus RBS), while the y-axis shows the density of occurrences. The solid sec-
ond line indicates the mean difference, and the dashed line represents the median difference.
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Figure 4.9: Determinants of ESG performance
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Figure 9 presents the results of the determinants of ESG performance. The left panel uses a lin-
ear regression model, estimated by (pooled) OLS. The right panel uses a panel linear regression
model, estimated via within estimators. The box plots display the distributions of the coefficient
estimates across the 27 different model specifications [(6 possible aggregation methods * 4 possi-
ble score combinations) +3 single agency scores|]. The numbers within the boxes indicate the per-
centage of models for which the corresponding coefficient is statistically significant (p-value < 0.05).
The grey circles highlight the results for the selected baseline model and period, EAPY 2016.
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Figure 4.10: Analysis of factors influencing the environmental scores generation and precision
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Figure 10 presents the results from two different models analyzing various factors influencing the en-

vironmental scores generated by GPT-4 in comparison to benchmark scores.

play the distributions of the coefficient estimates across the 770 benchmark scores.
within the boxes indicate the percentage of models for which the corresponding coefficient is sta-

tistically significant (p-value < 0.05).
line model and period, EAPY RBS 2016.

The box plots dis-

The numbers

The grey circles highlight the results for the selected base-
Model (1) — GPT score generated (Binary):

identi-

fies the factors that affect whether GPT-4 generates a score for a given company, with 0 indicat-
ing a missing score and 1 indicating a generated score. Model (2) — Absolute difference: identifies
the factors that affect the absolute value of the difference between GPT-4 and benchmark scores.
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Figure 4.11: Analysis of factors influencing the environmental scores overestimation
probability and intensity
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Figure 11 presents the results from two different models analyzing various factors influencing the en-
vironmental scores generated by GPT-4 in comparison to the benchmark scores. The box plots dis-
play the distributions of the coefficient estimates across the 770 different benchmark scores. The num-
bers within the boxes indicate the percentage of models for which the corresponding coefficient is sta-
tistically significant (p-value < 0.05). The grey circles highlight the results for the selected baseline
model and period, EAPY RBS 2016. Model (1) — Overestimation (Binary): indicates whether the
GPT-4 score is higher than the benchmark score, with 0 if (GPT — benchmark score) < 0 and 1 if
GPT > benchmark score. Model (2) — Overestimation Intensity (Level): quantifies the level of overesti-
mation by GPT-4, measuring the difference |GPT—benchmark score| where Overestimation (Binary) = 1.
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Table 4.2: Summary table of different score aggregation methods

Model Combination type Methodology Approach Description
EA Simple Yearly average of available agency scores.
Average

Pools data across years to derive weights from the first

Opportunistic: PCA- principal component loadings computed on the entire
Allow for the . sample, ensuring consistency.
. Weighted . .
EAP computation of Average When scores are missing for a firm-year combination, a
composites even when (Pooled) simple average of available scores is used to avoid
not all agencies report in missing values, maintaining coverage across all
a given year, maximizing observations.
data utilization but PCA-derived weights applied to agency scores for each
potentially introducing year, with PCA recalculated annually.
variability in the PCA- If there are not enough non-missing values to estimate
EAPY weightin‘g of agency Weighted PCA factor loadings reliably, a simple mean of the
contributions. Average available scores is calculated to ensure a composite
(Yearly) score is still produced. If only one agency has scores, its
values are used directly, and if no agency has scores,
the composite score is set to NA.
PEA Simple Yearly average of agency scores, calculated only when
Average all selected agencies provide data.
Pure Linear combination of agency scores, with weights
PCA- derived from PCA loadings calculated on the entire
Weighted po'ole'd sample. . .
PEAP Pure: Missing firm-year scores result in the composite score
Average . . L .
Only compute averages being NA, as the linear combination includes NA
(Pooled) . . S
when all selected values, ensuring strict adherence to the PCA weighting
agencies provide data. scheme.
PCA- PCA-derived weights applied annually, calculated only
Weighted when all selected agencies provide data. This makes the
PEAPY Average measurement concept "pure," as_ it relie_s entirely on
(Yearly) complete data. However, this strict criterion leads to a
significant increase in missing values.
Simple First averages agency scores over the selected period,
A N/A then combines them into a composite using simple
Average
averages.
PCA- First averages agency scores over the selected period,
P N/A Weighted then combines them into a composite using PCA-
Average derived weights.

Table 2 summarizes all the aggregation methods applied to all the possible combination of agencies (RBS,
RB, RS, BS). These approaches reflect different trade-offs between data completeness and methodological
consistency and conceptual purity. PCA loadings are normalized so that the sum of weights equals 1.
For example, EAP _RBS model in 2004 would take the value of Refinitiv, while the PEAP RBS model
in 2004 would not yield a score since not all agencies reported scores; this ensures purity but reduces the
number of usable observations, especially noticeable in years prior to 2015 when Bloomberg and S&P500
scores are largely absent.
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Table 4.3: Comparison of availability rates for GPT-4 scores under
restricted and unrestricted prompts

Source Scope Availability (%)
GPT 4 (unrestricted) Unique run 15.69
GPT 4 (restricted) Mean (runs) 7.89
GPT 4 (restricted) Run 10 6.38
GPT 4 (restricted) Run 7 4.32
GPT 4 (restricted) Run 5 4.25
GPT 4 (restricted) Run 9 4.23
GPT 4 (restricted) Run 1 4.18
GPT 4 (restricted) Run 8 4.18
GPT 4 (restricted) Run 4 4.17
GPT 4 (restricted) Run 3 4.13
GPT 4 (restricted) Run 6 4.12
GPT 4 (restricted) Run 2 4.10

Table 3 compares the availability percentage of ESG scores generated by GPT-4
using restricted and unrestricted prompts. The unrestricted prompt refers to a
unique run without any specific limitations, while the restricted prompt involves
multiple runs where GPT-4 is explicitly instructed to state "No specific informa-
tion available" when it lacks information for any category.

Table 4.4: Correlation Between environmental scores from traditional agencies

couple Pearson(panel) Spearman(panel) n(panel) Pearson(med.) Spearman(med.) n(med.)
Refinitiv, Bloomberg 0.503 0.558 43513 0.509 0.577 8464
Refinitiv, SP500 0.588 0.587 32755 0.624 0.593 7159
Bloomberg, SP500 0.449 0.447 31107 0.476 0.464 6784

Table 4 presents the correlation coefficients (Pearson and Spearman) among ESG scores from Re-
finitiv, Bloomberg, and S&P500. The table includes correlations of the longitudinal version of
the dataset (i.e. firm-year), and the median value of the correlation coefficient estimates cal-
culated across datasets with varying starting years (med.), as well as the number of obser-
vations (n). Panel-based Pearson correlations range from 0.449 (Bloomberg and S&P500) to
0.588 (Refinitiv and S&P500), while median-based Pearson correlations range from 0.476 to 0.624.
Spearman correlations follow a similar pattern. These values reflect moderate alignment, with
stronger relationships observed between Refinitiv and S&P500 compared to Bloomberg and S&P500.
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8 Appendices

Appendix A - Prompt engeneering

Following the construction of the environmental pillar of Refinitiv ESG scores:

Table 4.5: Refinitiv/Asset4 ESG rating elements; source: Refinitiv (2022)

Pillars Catagories Themes Data points Weight method
Emisgions TR AnakticC02 Cuant industry median
Warste TR_AnakticTotalVaste Quant industry median
Emmission
Biodrersity”
Emvdironmental management systems”
Product innovaton TR.ErvProducts Transparency weights
Enwironmental | Innovation Green revenues, research and TR AnabyticEmARD Cuant industry median
development (RED) and capital
expenditures {CapEx)
Water TR AnakticWaterUse Cuant industry median
Energy TR.AnakticEnergyllse Cuant industry median
Resource use
Sarstainable packaging®
Emvironmental supphy chain®
Equsally important to all industry Equsally impostant to all industry
Community groups, hence & median weight groups
of five i assigned to all
Human rights Human rights TR.PolicyHumanRights Transparency weights
Responsible marketing TR PolicyResponsibleMarketing | Transparency weights
Product
Social : Product qual TR Prod Trans e
quality uciQualityMonitoding parency weights
Data privacy TR.PolicyDataPrivacy Transparency weights
Diversity and inchuesion TR WomenEmployeos Cruant industry median
Career development and training TR AwgTrainingHouwrs Transparency weights
Working conditions TR TradelinicnRep Quant industry median
Health and salety TR AnabyticLostDays Transparency weights
CSR strategy Data points in govemance Count of data points in each
CSR strategy category and governance pillar | governance categoryall data points
ESG reporting and transparency n nance plisr
Structune (independence, diversity, Data points in govemance Couwnt of data points in each
G — Mana i commitiess) category and governance pillar | governance categoryall data points
Compensation in govemance pillar
Shareholder rights Data points in govemance Count of data points in each
Shareholders. Takeower defenses category and governance pillar | governance categoryall data points
In governance pillar

Mo data points avadable that may be used as a proxy for ESG magnitude/materiality

https:

www.lseg.com /content /dam/data-analytics/en us/documents/methodology

Iseg-esg-scores-methodology.pdf

The prompt is constructed as follows:
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Figure 4.12: Prompt construction

f*Please provide a detailed evaluation of {row['company']l}'s sustaimability
"and innovation efforts based on verified and available information as of the"
"Latest update, specifically fecusing on:yn\n®

"~ Emission: Documented evidence of the company's actions and effectiveness”
"in reducing emissions, waste management, bicdiversity preservation, and the"
"implementation of environmental management systems.\n"

"= Innovation: Verified activities and investments related to product "

" innovation, green revenues, research and development (RED) investments,”

" and capital expenditures (CapEx) in the field of sustainability.\n"

"- Resource Use: Concrete examples of the company's practices regarding water
"and energy usage, sustainable packaging, and promoting environmental "
"responsibility in its supply chain.‘\n\n"

"For each category with available information, provide a score
"on & scale of @ to 188, reflecting the company's achievements,
" gngoing challenges, and potential areas for improvement.”
"Summarize the findings with am overall total score out of 188, calculated as

“the mean of the available category scores.\n\n"

"Structure your response as Follows:\n\n"

"~ Emission: [If no infermation is available, omit this section.]\n"

"~ Innovation: [IFf no imformation is available, omit this section.]\n”

“- Resource Use: [If no information is available, omit this sectionm.]'n"

"- Total Score: /188 [Calculated only from available scores.]in\n®

"Mote: IF you have no information available For any of the categories,”

" gxplicitly state 'No specific information available' For each."

"Do not provide a general industry assessment or speculate on practices based on”
"Lndustry norms. This response requires information specific to the named company"
"and should not include assumptions or generalizations about industry practices."

Figure 12 presents the prompt that was submitted to OpenAl’s Batch API to generate a de-
tailed evaluation of a company’s sustainability efforts based on specific environmental factors such
as emissions reduction, waste management, and innovation in sustainable products. The prompt
follows the categories of Refinitiv’s environmental pillar, ensuring alignment with established ESG
frameworks.  The prompt outlines a structured approach for ChatGPT to assess these areas
and score them, highlighting the model’s use in complementing traditional ESG assessments with
qualitative insights, while ensuring accuracy through conditions that prevent data hallucinations.
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Appendix B - Variables used in the study

Table 4.6: Variables used in the study

Variable Measure Description
The number of years a firm has been in operation,
Firm Age T - Date of incorporation ~ found by calculating the years since the date of

incorporation (Datastream: WC18273)
Measures the company’s profitability by dividing
ROA (Return on Assets)  total assets by net incomes. (Datastream: WC02999 /
WC01751)
Proxy for firm size representing the number of both
Number of Employees full and part time employees of the company.
(Datastream: WC07011)
Proxy for firm size representing gross sales and
Revenues other operating revenue less discounts, returns and
allowances. (Datastream: WC01001)
Proxy for firm size the consolidated Market Value of
a company expressed in millions, calculated by
summing the market values of all eligible securities
issued by the company. (Datastream: MVC)

Financial
Performance

Firm Size
Market Value

Proxy for firm size representing the total market
value of the firm’s outstanding shares, measured as
Market Price-Year End * Common Shares
Outstanding. (Datastream: WC08001)

Market Capitalization

Geographic
Location

The country of the legal domicile of a company’s

Europe, Country head office. (Datastream: CODON)

FTSE Russell Industry Classification Benchmark
Sector/Industry NACE R2 (ICB) Industry level classification name
(Datastream: ICBIN)

Table 6 outlines the variables analyzed in the study, including their respective measures and
descriptions.  The variables encompass firm age, financial performance, firm size, geographic
location, and sector/industry classification, with specific data sources cited for each measure.
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Appendix C - Robustness of inference

Figure 4.13: Analysis of factors influencing the environmental scores generation and precision
with bootstrapped standard errors

GPT score generated
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imndustryFinancials

rod 4

In_market_cap
industrylndustrials
indusiryTechnology -
industryReal Estate
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&ur4
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(&%
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industryReal Estate
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Figure 13 presents a bootstrapped version of the coefficient estimates of Figure 10.
proach addresses the additional variability introduced by PCA-derived weights, ensuring more reli-

able inference.

tions used in asymptotic (traditional) statistical tests.

This ap-

Bootstrapping is generally more robust against the violation of standard assump-
It can provide a more accurate represen-

tation of the uncertainty in parameter estimates when the underlying data conditions are com-
plex or not ideal for traditional methods.

sults, highlighting a lower percentage of significant estimates compared to the standard inference.
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Figure 4.14: Analysis of factors influencing the environmental scores overestimation
probability and intensity with bootstrapped standard errors
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Figure 14 presents a bootstrapped version of the coefficient estimates of Figure 11. This ap-
proach addresses the additional variability introduced by PCA-derived weights, ensuring more reli-
able inference. Bootstrapping is generally more robust against the violation of standard assump-
tions used in asymptotic (traditional) statistical tests. It can provide a more accurate represen-
tation of the uncertainty in parameter estimates when the underlying data conditions are com-
plex or not ideal for traditional methods. The updated figure now includes these bootstrapped re-
sults, highlighting a lower percentage of significant estimates compared to the standard inference.
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