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Work Less, Live More? The Impact of an Introduction of the Four-Day Working Week
on Happiness in the Context of the Icelandic Four-Day Working Week Experiment

Marie-Claire Joyeaux

University of St Andrews

Abstract

In our current age, the quest for a better work-life balance is becoming paramount to increasing numbers of people. The
concept of the Four-Day Working Week (FDWW) therefore emerges as a potential solution, promising to revolutionise our
traditional understanding of worktime and well-being. By focusing on the world’s largest FDWW trial at the time, Iceland’s
FDWW experiment from 2015 to 2019, and using data from the European Social Survey, the FDWW’s impact on happiness is
critically examined. Ordinary Least Squares regressions are employed to analyse the association of working hours with hap-
piness amongst Icelandic workers and to conduct an evidence-based policy evaluation. Contrary to widespread expectations
and existing media narratives, the findings reveal no significant impact of working hours on employees’ happiness scores. This
outcome challenges the conventional wisdom that less work leads directly to more happiness. The findings thereby contribute
significantly to debates on the future of work, suggesting that the FDWW should be viewed with caution until more conclusive
evidence is available. This absence of definitive proof calls into question the notion of the FDWW as a universally effective
solution to the economic and social challenges faced by contemporary society.

Keywords: employee well-being; four-day working week; future of work; workplace happiness; work time reduction

1. Introduction welfare states (Bulut & Maraba, 2021), the Four-Day Work-
ing Week (FDWW) emerges as a contemporary concept that
places the notion of less work and more life outside of work
in the foreground. It serves not only as a policy experiment,
but as a beacon of hope that has the potential to bridge gaps
and provide a solution to pressing matters of individuals, or-
ganisations, and politics alike (T. T. Campbell, 2023), such as
well-being, labour shortages, or environmental concerns.
The idea of reducing working hours has its roots in the
labour movements of the early 20th century, gaining sig-
nificant traction in Western Europe during the post-World
War II period (T. T. Campbell, 2023; Mahoney, 1978). No-
My sincere thanks go to the Department of Finance & Economics at the tably, Scandinavian countries are early adopters of progres-

University of St Andrews for fostering an intellectually open and sup- sive labour policies, laying the groundwork for contempo-
portive environment, which enabled me to pursue this work at a high rary discussions around the potential of the FDWW as a novel

level of quality with independence and purpose. Above all, I am deeply approach that challenges traditional work models by reduc-

grateful to my family for their unwavering support, encouragement, and . . . .
love throughout this journey. Special thanks to my wonderful St Andrews g Workmg hours while paymng workers a full wage (Chung’

friends, whose kindness and companionship sustained me in more ways 2022). Nonetheless, despite receiving positive media cov-

Work less, live more? Today’s rapidly evolving work en-
vironment is an era where the boundaries between work and
life blur, focused on the relentless pursuit of progress and
productivity and leading society to overlook the fundamental
question of whether more work truly leads to a more fulfill-
ing and happier life. As the new generation Z (born 1997-
2012), who likes to work autonomously in a flexible work-
place, slowly enters the labour market and challenges this
long working hours culture of modern societies and liberal

than words can say erage, the scientific evidence supporting the benefits of the
© The Author(s) 2025. Published by Junior Management Science.
DOI: https://doi.org/10.5282/jums/v10i4pp831-857 This is an Open Access article distributed under the terms of the CC-BY-4.0

(Attribution 4.0 International). Open Access funding provided by ZBW.


www.jums.academy
https://doi.org/10.5282/jums/v10i4pp831-857

832 M.-C. Joyeaux / Junior Management Science 10(4) (2025) 831-857

FDWW remains inconclusive. Modern happiness economics
argues that there is a positive aggregate effect of work that
increases life satisfaction (Frey et al., 2007), while neoclassi-
cal economic theory points to the disutility effect of labour at
the margin (Rétzel, 2012), highlighting inconsistent results
across various studies (Shao, 2022). Therefore, the current
literature fails to identify consistent effects of reduced work-
ing hours on happiness, as the state of evidence is not ro-
bust, often affected by methodological limitations and a lack
of comprehensive data (T. T. Campbell, 2023). Additionally,
since the concept of a reduced working week is not merely a
logistical change, but represents a fundamental shift in how
society views the balance between work and leisure, it be-
comes of importance to investigate both the underlying re-
lationship between working hours and happiness and, con-
sequently, the effect of the FDWW itself. The interest in an-
swering these associations is motivated by the current state of
evidence surrounding working hours and happiness, which
suggests that while the effects of working hours on over-
all life satisfaction (Shao, 2022) and different outcomes like
income (Clark et al., 2008) or productivity (Golden, 2012)
are well-studied, the direct relationship between (reduced)
working hours and specifically happiness remains underex-
plored (Golden & Wiens-Tuers, 2006). It is proven that there
is some association, however, existing studies offer only con-
flicting results or are limited in scope (for example, see Booth
and van Ours, 2008; Meier and Stutzer, 2004; Pouwels et al.,
2008).

Accordingly, it becomes of interest to study the associ-
ation of the worktime - happiness nexus independent of the
true question of causality, to determine whether a reimagined
work schedule can indeed reshape the dynamics of workplace
happiness. The world’s largest FDWW trial at the time, con-
ducted nationwide in Iceland between 2015 and 2019 and
involving 1.3% of Iceland’s total workforce (Haraldsson &
Kellam, 2021), provides a unique empirical setting to carry
out an evidence-based policy evaluation that addresses the
research question of whether the FDWW has the potential to
provide greater happiness. More precisely, in the context of
the Icelandic FDWW trial, the aim of this thesis is to provide
a comprehensive analysis that contextualises the trial’s out-
comes within the broader theoretical frameworks of working
hours and happiness. This contribution to ongoing discus-
sions about the role of working hours in relation to happi-
ness and insights into the applicability of the FDWW could
not only guide future academic discourse, but also inform
policy-making on a global scale. Therefore, this research
adds to this field by considering empirical evidence from the
Icelandic FDWW trial, exploring the nuanced relationship be-
tween working hours and happiness, and highlighting the
potential and limitations of a FDWW as a policy measure to
enhance well-being.

A weighted, clustered, and stratified analysis, employ-
ing Ordinary Least Squares (OLS) regressions to detect ef-
fects of working hours on happiness is conducted, based on
the European Social Survey (ESS) dataset on Iceland (ESS,
2024b). The findings of this thesis from the analysis in the

Icelandic context provide valuable insights, highlighting a
paradox contrary to some expectations, as working hours
do not show a straightforward or significant impact on over-
all employee happiness. This counterintuitive outcome chal-
lenges prevailing assumptions within both academic circles
and practical policymaking, namely that less work automat-
ically leads to more happiness, suggesting a more complex
interaction between working hours and happiness. The out-
comes of this thesis therefore raise pivotal questions about (i)
standard economic models, as the results indicate that hap-
piness could be increased by more than just leisure time, and
especially about (ii) the applicability of the FDWW concept,
as no evidence of its success can be presented. In fact, there is
no evidence of potential benefits of the FDWW to begin with,
challenging the positive voices from the media and suggest-
ing that this concept is rather a privilege of modern Western
states than a future-proof concept for all.

To facilitate the analysis, the thesis is divided into four
main sections that will explore the above-mentioned research
question. The first section reviews the relevant literature
around happiness economics and working hours, thereby set-
ting the stage for a deeper examination of the FDWW trial
by contextualising the thesis’ topic within broader economic
and social debates. Then, the methodology chapter details
the dataset and analytical strategies employed, linking theory
to the analytical framework used for analysis. Next, the re-
sults section explores the core findings from the analysis, con-
sidering several model specifications and robustness checks
to ensure reliability and validity of the findings. Finally, the
discussion section engages in a thorough analysis of the re-
sults, examining limitations of this work, integrating findings
with the existing body of research, and considering future
prospects to draw conclusions about the topic at hand.

2. Literature Review

This literature review sets the stage for understanding the
contemporary discourse surrounding the FDWW experiment
in Iceland and its potential impact on happiness by delving
into two intertwined domains. First, the multidimensional
aspects of happiness within happiness economics are anal-
ysed, and second, the historical shifts in work dynamics are
traced, in order to establish hypotheses, the research ques-
tion, and research objective.

2.1. Happiness Economics

The field of happiness economics is expanding globally,
exploring the relationship between happiness and various
economic factors. The following subchapters offer an exhaus-
tive review of the literature, covering definitions, methods
and critique, applications, and theory.

2.1.1. The Concept of Happiness and Happiness Economics

A comprehensive understanding of subjective well-being
(SWB), a multidimensional concept that encompasses dis-
tinct ways of how a person’s well-being is perceived (A.
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Campbell, 1976), is provided by considering two distinct
components, namely cognitive well-being and affective well-
being (Diener, 1984; Luhmann, Hawkley, et al., 2012).
Whereas cognitive well-being refers to the cognitive assess-
ment of one’s own life satisfaction (Diener et al., 2010),
affective well-being involves the affective judgement of posi-
tive and negative moods and emotions (Luhmann, Hofmann,
etal., 2012), with both elements critically influencing overall
life quality evaluations, drawing on standards of a good life
(cognitive) and hedonic affect levels (Veenhoven, 2008).

Under the umbrella term of SWB, two different concepts
are united, happiness and satisfaction, which scholars often
confuse and use interchangeably despite being distinct, as life
satisfaction concerns cognition, while happiness concerns af-
fect (Golden & Okulicz-Kozaryn, 2015). While the pursuit of
happiness has been a central theme throughout all of human
history, it has only become a focus of diverse scientific stud-
ies since the mid-20th century (McMahon, 2008), yielding
varied definitions influenced by disciplines, historical, and
cultural contexts (Frey, 2018). For this thesis, it is impor-
tant to take into account that happiness, which pertains more
to affect and short-term emotional states, is particularly sen-
sitive to changes in daily routines like those introduced by
the FDWW, as emotional responses are often more sensitive
to adjustments in work-life balance than long-term cognitive
evaluations like life satisfaction.

The general understanding of the term happiness is con-
sidered to be individualistic, in its broadest sense defined
by Michael Argyle and Jill Crossland (1987) as an individ-
ual having a positive inner feeling towards particular aspects
in life and drawing on cognitive and judgmental thoughts
to approach both positive and negative emotions, ultimately
constituting an individual’s happiness (Andrews & Withey,
1976). The overlapping definitions of life satisfaction and
happiness do not only show that the concepts are closely re-
lated to each other, but moreover highlight the reason for the
lack of effort in the literature to distinguish between the two
terms (MacKerron, 2012). The distinction, however, is criti-
cal for this thesis where happiness is chosen to assess SWB,
as it provides a more immediate and affective measure of
well-being (Kahneman & Deaton, 2010). For while life satis-
faction is a valuable measure in many contexts, it may not
accurately reflect the direct impact of workplace interven-
tions like reduced working hours, which are more likely to
have a noticeable effect on daily happiness, that is, people’s
affect (Krueger et al., 2005), rather than on a comprehensive
assessment of life satisfaction.

The burgeoning research field of happiness economics
has consequently emerged out of applying these concepts in
an economic context. By examining the psychological under-
pinnings of well-being alongside economic indicators such as
income, employment, and work hours, this interdisciplinary
approach clarifies how economic conditions impact SWB, of-
fering a nuanced understanding of the relationship of happi-
ness in the intersection between economics and psychology
(Nikolova & Graham, 2020). Furthermore, the idea of hap-
piness economics is built upon the broader understanding of

utility and welfare, including interconnected utility functions
and emphasising the significance of non-pecuniary life events
in shaping individual’s SWB (Graham, 2005), recognising
happiness and well-being as crucial outcomes. The first mod-
ern economist to re-visit the concept of happiness, Richard
Easterlin (2005), emphasised the significance of happiness
economics, critiquing traditional economic (“more is better”)
and psychological theories (set point theory) for their inabil-
ity to adequately explain SWB, as they fall short in account-
ing for the enduring impacts of non-pecuniary life events. In
particular, traditional neo-classical economics relies primar-
ily on the preference satisfaction model of well-being, linking
happiness to the ability to fulfil one’s desires, whereas the
emerging field of happiness economics prioritises both the
evaluative (cognitive) and hedonic aspect, giving precedence
to individuals’ assessment of their own well-being (MacKer-
ron, 2012).

This subjective evaluation of one’s happiness is self-
reported, hence prompting concerns about the validity of
its measure and explanatory power in scientific research
(Norrish & Vella-Brodrick, 2008). Numerous issues arise
that may skew results: cultural disparities might lead to dif-
ferent interpretations of what constitutes happiness across
societies; social desirability bias can cause respondents to
answer in ways they believe are socially acceptable rather
than truthful; memory bias may affect how past events are
recalled, influencing reported happiness levels; and mood-
state dependence implies that a person’s current emotional
state can disproportionately influence their overall happi-
ness assessment (Diener et al., 2018; MacKerron, 2012).
These factors challenge the reliability of happiness mea-
sures, however, subjective measures of happiness appear to
be reasonable, robust, and reliable proxies for the traditional
economic concept of utility, and are hence valid measures
used by economists (Di Tella & MacCulloch, 2006; Dolan &
White, 2007; Frey & Stutzer, 2002; Krueger, 2009; Stiglitz
et al., 2009) and in this thesis.

2.1.2. Determinants of Happiness

An individual’s happiness is determined by a number
of factors which happiness research seeks to identify, iso-
late, and measure (Frey, 2018). Economic literature broadly
groups these factors into three different categories, namely
(i) economic factors, (ii) individual factors, and (iii) social
factors.

To begin with, the extensively researched relationship
between income and happiness (Clark et al., 2008) re-
veals a complex dynamic. While higher average income
generally correlates with greater SWB both at individual
(Killingsworth, 2021) and national (Frey, 2018) level, this
association is found to only hold up to an income threshold
of 75,000 US Dollar per year, after which non-financial fac-
tors become of relevance (Kahneman & Deaton, 2010). The
significance often lies more with relative income rather than
absolute income (Easterlin, 1974) and findings indicate a
positive relationship that may stem from reverse causation
(Diener et al., 2002; Graham et al., 2004), however, with
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diminishing marginal returns over time (Frey, 2018). As
marginal utility of income decreases while income rises, pro-
cesses like social comparison and hedonic adaptation are put
forward to explain why more wealth reduces an individual’s
life satisfaction (Stutzer, 2004). This leads to the Easter-
lin Paradox, a term used to explain the phenomenon that
over time there is no corresponding effect of rising income
on the long-term growth rate of happiness (Easterlin, 1974;
Easterlin & O’Connor, 2020).

Furthermore, concerning individual factors, age is consis-
tently shown to have a negative correlation with SWB while
age squared has a positive association with SWB, with an in-
dicated U-shaped relationship suggesting years of mid-life
crisis, that is, higher levels of SWB in younger and older
age groups and lowest SWB in the middle ages of 32 to 50
(Blanchflower & Oswald, 2004; Ferrer-i-Carbonell & Gowdy,
2007). Additionally, gender effects on happiness are mixed:
whereas some studies report higher levels of happiness for
women (Alesina et al., 2004), others find no significant gen-
der differences (Louis & Zhao, 2002), indicating that other
factors beyond gender itself may be more influential (Dolan
et al., 2008). Besides, scholars suggest a certain influence of
ethnicity on happiness, finding whites in the United States
to report higher SWB than African Americans (Thoits & He-
witt, 2001), however, a comparison across diverse groups re-
mains complex due to broad ethnic categorisations (Luttmer,
2005).

Last but not least, social factors play a crucial role in
determining happiness. In particular, both an individual’s
subjective (Howell & Howell, 2008) and objective socioeco-
nomic status (such as access to essential services like health-
care) can significantly influence happiness by affecting an in-
dividual’s physical and mental well-being (Kezer & Cemal-
cilar, 2020). Literature is unclear about the influence of edu-
cation on SWB. On one hand, education is analysed to open
up more opportunities in life and thus contributing to greater
happiness (Blanchflower & Oswald, 2004), but on the other
hand also no significant relationship (Flouri, 2004) or even a
negative relationship (Clark, 2003) is reported. As the vari-
able of education is mostly positively correlated with income
and health, a strong positive education coefficient may pick
up unobserved effects that are not controlled for (Dolan et al.,
2008). Furthermore, general health is one of the most impor-
tant contributors to happiness, as studies prove strong posi-
tive relationships between SWB and both physical and psy-
chological health (Dolan et al., 2008), that is, (poor) health
strongly predicting (un)happiness (Liu et al., 2015). More-
over, marriage is examined to be highly positive with SWB
(Helliwell, 2003), as married people or those in stable part-
nerships feel less lonely, with these relationships acting as a
buffer against stressors of work life (Frey, 2018). Finally, re-
search is very consistent in suggesting that individuals having
faith and trust in a higher power are more adept at dealing
with life’s challenges (Frey, 2018), and that regular church
attendance is associated with higher SWB (Clark & Lelkes,
2006).

2.1.3. Working Hours in the Intersection of Traditional and
Happiness Economics

While a considerable portion of research on SWB exam-
ines the impact of one of the above three categories, very
little research has turned towards the time spent working
or in a workplace (Golden & Okulicz-Kozaryn, 2015). A
rich body of research is found within occupational psychol-
ogy, with a wealth of evidence that employees who work
long or extended working hours encounter more burnout,
stress, anxiety, sleep shortage, and increased illness (Bannai
& Tamakoshi, 2014; Chung, 2022; Kleiner & Pavalko, 2010;
Wong et al., 2019); research in happiness economics, how-
ever, has given little consideration to the impact of working
hours on SWB (Golden & Wiens-Tuers, 2006) and - if at all -
focused on the relationship between working hours and job
satisfaction, a subarea of general satisfaction (Shao, 2022).

This blind eye towards the worktime - happiness nexus
may be attributed to the mismatch of the standard neoclassi-
cal theory of individual labour supply and emerging research
in the field of happiness economics. Empirical findings within
happiness economics indicate that unemployment severely
impacts SWB negatively (Frey & Stutzer, 2002; Helliwell,
2003), highlighting a positive aggregate effect of work, as
being employed increases life satisfaction (Frey et al., 2007)
through psychological and sociological factors such as self-
confidence (Frey, 2018). The confirmed non-pecuniary cost
of unemployment associated with the hardship of job loss
(Young, 2012) suggests that a utility reduction of an indi-
vidual caused by unemployment cannot be wholly attributed
to the loss of income (Rétzel, 2012), that is, happiness does
not consistently rise with income, especially in higher in-
come groups (happiness paradox), but is rather contingent
upon other factors such as health and family life experience
(Golden & Wiens-Tuers, 2006). On the other hand, standard
neoclassical economic theory of individual labour supply fol-
lows the notion that more working hours increase an indi-
vidual’s income, hence allowing for the possibility to pay for
health and thereby outweighing any adverse effects of labour
disutility (Golden & Wiens-Tuers, 2006). This disutility effect
as described by conventional economics posits labour disutil-
ity at the margin and diminishing marginal returns, namely
that disutility is caused by an additional hour of work (Rétzel,
2012) which, at first glance, seems to contradict the positive
aggregate effect of work as found in happiness economics.

Thus, recent research has attempted to reconcile both
theories by distinguishing between total and marginal labour
utility (Ratzel, 2012), resulting in mixed findings only and
thus calling for more in-depth research that has yet to be
undertaken (Shao, 2022). So far, there is evidence to sug-
gest that there is some relationship between working hours
and happiness, this relationship, however, is not consistent.
Some find the well-being of individuals to not decrease with
longer working hours even though job satisfaction decreases
(Gray et al., 2004). Scholars also discover no significant
relationship (Booth & van Ours, 2008; Willson & Dicker-
son, 2010), others observe the relationship to be negative
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(Luttmer, 2005; Pouwels et al., 2008), or non-linear (Frey
et al., 2007; Meier & Stutzer, 2004; Muffels & Kemperman,
2011; Ratzel, 2012), stressing an inverse U-shaped relation
between happiness and hours worked, in other words, imply-
ing that well-being increases with working hours up to a cer-
tain threshold after which it begins to decline with excessive
working hours (Meier & Stutzer, 2004). As per utility the-
ory (Viner, 1925), workers maximise their utility by seeking
a balance between leisure time and income, achieving peak
satisfaction at an optimal number of working hours, with dis-
satisfaction occurring when deviating from this balance due
to insufficient income or leisure (Dong et al., 2023).

This background about the impact of working hours on
happiness leads to the formation of the first hypothesis:

H,: There is an inverse U-shaped relationship be-
tween the number of working hours and happiness.

2.2. Work Dynamics Over Time

The concept of happiness has taken hold in the work-
place in the 21st century as organisations start prioritising
human capital to sustain their presence in the workforce
and enhance efficiency (Arslan & Bektas, 2021), inducing
significant changes in working time regulations. Therefore,
the following subchapters examine changes in working time
patterns over time, with a focus on the definition and phe-
nomenon of the concept of the FDWW,

2.2.1. Historical Context of Working Hours

Adam Smith’s early theory of “Economic Man”, advocat-
ing for indefinite extension of employees’ working hours to
maximise profit (Liu et al., 2018), is long foregone, with the
new post-millennial generation demanding more freedom,
flexibility, and diverse ways of working and collaborating
(Bulut & Maraba, 2021). Therefore, understanding historical
perspectives of Western Europe is essential for comprehend-
ing contemporary trends in working hours.

First, the beginning of the period of 1900-1990 in West-
ern Europe is characterised by fluctuating working hours with
unstable wages, sensitive to economic disturbance caused by
the two World Wars (Liu et al., 2018). Following World War
II, increased female participation in part-time roles in the
labour market prompts a decline in overall working hours
(Stier & Lewin-Epstein, 2003), which, next to intensified eco-
nomic competition, spurs interest in more flexible and di-
verse working arrangements, predominantly flextime (Ma-
honey, 1978), part-time work (Liu et al., 2018), and a com-
pressed work week, that is, keeping working hours constant,
but compressing the 40h work week into four work days
(Allen & Hawes, 1979; Mahoney et al., 1975).

Subsequently, intensified global competition and cooper-
ation during the years 1990-1999 due to changes in politi-
cal and economic powers lead to more pressure of overtime
work (Liu et al., 2018) and shift work, causing tensions be-
tween organisations and individuals and thus an increased
interest in work-life balance (Anttila et al., 2021). Nonethe-
less, research on reduced working time arrangements stalls

(T. T. Campbell, 2023) due to resistance to adapt to unfamil-
iar schemes (Smith, 1986), except for studies on compressed
workweeks, reviewed to be positively correlated with job sat-
isfaction, productivity, and employee absenteeism (Moores,
1990).

Thereafter, during the years 2000-2012, research on
working time regulations spikes, as the global financial crisis
and rising fuel and energy prices highlight benefits of reduced
commuting and operating costs (T. T. Campbell, 2023), as
well as environmental pressures (Kallis et al., 2013). Ad-
ditionally, academic research connects positive employee
experience and increased productivity (Facer & Wadsworth,
2008; Golden, 2012), motivating the interest in transitioning
towards a shorter workweek.

Last but not least, as the work-life conflict becomes of
greater importance after 2010, there is extensive research on
long working hours and consequential psychological distress,
with emphasis on economic gains of long working hours be-
ing significantly outweighed by the social costs they entail
(Liu et al., 2018). A second contemporary wave of interest
in shorter working weeks that has a particular focus on the
concept of the FDWW resurges around 2019, however, schol-
arly publications on the topic remain limited, as the interest
is primarily driven by media, trade unions, political parties,
think tanks, and advocacy groups, rather than by academia
(T. T. Campbell, 2023).

This historical context highlights the gap in rigorous em-
pirical research despite over a century of widespread public
and political interest, underscoring the relevance of this the-
sis in contributing to a well-informed academic debate on the
topic. Especially since the COVID-19 pandemic, future trends
in working hours have been shaped significantly, not only by
accelerating shifts towards telework, but above all by stimu-
lating dialogue on more flexible and diversified employment
patterns as a means of tackling unemployment, demographic
transition, and climate change (Anttila et al., 2021).

2.2.2. The Concept of the Four-Day Working Week

The traditional five-day eight-hour working week has
long been a global standard for many companies; however,
the idea of a FDWW has gained popularity amongst the
younger generations as a potential solution to various work-
place challenges (T. T. Campbell, 2023). The concept of
work time reduction (WTR) stands for a reduction in the total
hours of paid work (Gunderson, 2018) and is an umbrella
term, encompassing various working time regulations such
as part-time work, compressed work weeks, and the specific
approach as proposed by the FDWW. Unlike other WTR ar-
rangements, the FDWW entails a reduction of working hours
which will be the new equivalent to full-time working hours,
that is, a full working week of around 36-40 hours should
move to a new standard of 30-32 hours without cutting
payments of workers (Chung, 2022).

Recent years have seen increasing interest in FDWW tri-
als across the globe, with companies like Microsoft Japan
(2019) conducting a FDWW experiment (Gatlin-Keener &
Lunsford, 2019), as well as entire countries running FDWW
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trials. This innovative approach to work, however, has not
yet become a common practice in mainstream corporate en-
vironments, including liberal welfare states, where prevail-
ing norms still emphasise the need to work longer hours as
a demonstration of dedication, ambition, productivity, per-
formance, and commitment (Deci & Ryan, 2009; Laurence
et al., 2016). Consequently, many employees either extend
their work hours or compensate for absent colleagues (Bar-
rick & Mount, 1991; Hayes et al., 2022), despite evidence
suggesting that long working hours reverse organisational
performance and are negatively related to economic devel-
opment (Liu et al., 2019).

Therefore, a surge in scientific research on the impact
of WTR has been observable in recent years, offering valu-
able insights for policymakers, employers, and employees
on how WTR drives economic, organisational, and personal
change. As such, the positive link of WTR to productivity
(Kunn-Nelen et al., 2013; Pencavel, 2015), as well as to cli-
mate change mitigation (Kallis et al., 2013; Né&ssén & Lars-
son, 2015; Pullinger, 2014) has been studied extensively,
as there are reasons to believe that reducing working hours
can improve quality of life and promote sustainable living by
shifting the focus from living to work with carbon-intensive
consumption to relationship, hobbies, and local engagement
(Coote et al., 2010; Schor, 2015). Next to this, the negative
impact of long working hours on family balance (Crouter et
al., 2001; Johnson et al., 2013; Strazdins et al., 2017) and
well-being (Bannai & Tamakoshi, 2014; Caruso et al., 2006;
Sonnentag, 2012; Wong et al., 2019) has been researched in
detail. In particular, research consistently indicates that long
working hours have notable detrimental effects on employ-
ees’ well-being by having a direct negative impact on their
physical and mental health (Chung, 2022).

In spite of these findings, it becomes apparent that much
of this research tends to generalise findings to the FDWW sce-
nario without adequately considering potential differences
in effects compared to other forms of WTR (T. T. Campbell,
2023), inducing the need of more studies that focus on the
FDWW concept itself.

Based on above analysed dynamics of working hours in
the context of the FDWW, a second hypothesis is proposed:

H,: The association between working hours and
happiness changes before, during, and after the
FDWW trial in Iceland.

2.3. The Four-Day Working Week in the Context of the Ice-
landic Experiment

Quoted to be an “overwhelming success” by all newspa-
pers, the world’s largest ever FDWW trial at the time was con-
ducted in Iceland and has gained traction for being a paragon
in promoting the idea of a FDWW nationwide in an organi-
sational context (Stone, 2021).

Between 2015 and 2019, trials took place in Iceland, in-
volving a reduction of the 40-hour work week to a 35-hour
week without cutting payments of employees. In particu-
lar, workplaces were selected based on fulfilling the criteria

of having (i) 20 or more full-time employees, (ii) at least
30% of the employees in BRSB member companies, that is,
in companies that are part of Iceland’s largest federation
of public sector unions, (iii) jobs performed at the work-
place that are quite similar, and (iv) a majority of employees
at a 70% - 100% employment rate (Félagsmdlardduneytid,
2019). From an initial 17 applications four workplaces were
selected, with another four as a control group. The scope of
the participating workplaces was then expanded until more
than 100 different workplaces were involved, including of-
fices, kindergartens, social service providers, and hospitals,
thereby encompassing more than 2,500 staff members equat-
ing to about 1.3% of Iceland’s total workface (Haraldsson &
Kellam, 2021).

That a FDWW without a salary drop can indeed have a
powerful positive effect was confirmed by the trial through
empirical evaluations of employee feedback and assessments
of qualitative surveys, with researchers claiming that pro-
ductivity stayed the same or improved in most of the work-
places and employees reporting that the shortage of working
hours increased their work-life balance (Haraldsson & Kel-
lam, 2021). However, despite the apparent success of the
trial, the research design does not allow for a definitive treat-
ment effect, as differences in outcomes cannot be attributed
directly to the treatment of reduced working hours. Whereas
the data show that working hours have been reduced, there
is an over-reliance on opinion data and further, academic re-
search has recognised that benefits of a FDWW are unreason-
ably positive, concluding that relationships are often over-
simplified and that establishing a causal link requires further
investigation (T. T. Campbell, 2023). This limitation under-
scores that while the experiment serves as a paragon for in-
troducing changes in working hours, it principally provides
an opportunity to study correlation rather than causation.

Nonetheless, the impact of Iceland’s FDWW trial is far-
reaching, as at the time of the report’s publication in 2021,
86% of Iceland’s entire workforce has already moved to a
shorter working week or is negotiating shorter working hours
with the help of Icelandic’s trade unions and their confeder-
ations (Haraldsson & Kellam, 2021), potentially setting a de-
sirable precedent for other countries and organisations con-
sidering the implementation of a FDWW in the future.

2.4. Research Question and Research Objective

The recognition that future of work is shaped by values
and expectations of the new generation makes it necessary
to explore how changes in working time regulations are per-
ceived and desired by the workforce. Given that working
hours have only been sporadically analysed in relation to
happiness - the literature focuses almost exclusively on the
income - happiness nexus (Yamashita et al., 2016), and that
the relationship of causality that can run both ways remains
of debate, the only remaining question of interest, indepen-
dent of the true question of causality, brings the direction,
form, and strength of the relationship to the fore, in order
to answer whether there is an optimal number of working
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hours that induce the highest happiness amongst employees
(Kamerade et al., 2019), and if so, at what point.

Therefore, from the hypotheses constructed based on
above literature review, the research question to examine is
whether the FDWW has the potential to provide a solution
to greater happiness. The research objective is twofold, aim-
ing (i) at contributing to the greater context of discussion
about the relationship of working hours and happiness, and
(i) at conducting an evidence-based policy evaluation by
providing insights into the potential impact of the FDWW on
employee well-being and analysing the association between
working hours and happiness before, during, and after the
FDWW trial in Iceland. In addition, an outlook on how
a shift to a FDWW can contribute to offering an opportu-
nity to solve issues centring around contemporary problems
faced by society and individuals is explored. All in all, by
critically analysing the worktime - happiness nexus in the
context of Iceland and consequently identifying gaps in the
state of research around the shape of the working hours -
happiness relationship and concepts of future of work, this
thesis aims at highlighting the importance of the Icelandic
experiment as a paragon in helping to answer the overarch-
ing economic question of labour (dis)utility and its relation
to hours worked. Finally, this thesis seeks to draw attention
to the need to consider other factors beyond working hours
in promoting happiness in the workplace, and to inform
discussions about the efficacy of FDWW trials.

3. Data and Methodology

The present thesis employs an OLS regression analysis
in order to rigorously examine and identify the association
between reduced working hours and happiness in Iceland’s
FDWW experiment. Given the theoretical background estab-
lished, the following subchapters detail the data source for
this analysis and the utility theory-based analytical frame-
work employed to examine this relationship.

3.1. The European Social Survey Dataset and (Transforma-
tion of) Variables

The analysis of the worktime - happiness nexus conducted
in this thesis is based on data from the ESS, a biennial aca-
demically cross-national survey that has set a particular fo-
cus on collecting responses on social indicators across Europe
since 2001 (ESS, 2024a). The ESS employs a rigorous, robust
sampling strategy to ensure accurate and representative data
for all individuals aged 15 and over within each participat-
ing country. Therefore, the sampling designs includes both
single-stage sampling in urban areas and multi-stage sam-
pling in rural areas to address geographic and demographic
complexities. Additionally, preferred sampling frames in-
clude population registers, allowing for equal-probability
sampling, supplemented by lists of addresses or area sam-
pling when registers are unavailable. Furthermore, data
collection in the ESS is conducted through face-to-face com-
puter assisted personal interviewing interviews, ensuring

high-quality data acquisition (ESS, 2024c). Consequently,
these methodologies collectively ensure consistent data col-
lection, affirming the ESS as a reliable source for this research
on the impact of working hours on happiness.

The thesis uses repeated pooled cross-sectional data from
Iceland, sourced from the ESS website (ESS, 2024b) in the
available years 2004, 2012, 2016, 2018, and 2020, captur-
ing periods before, during, and after Iceland’s FDWW trial to
analyse changes in public perceptions and behaviours across
these periods. Therefore, the analysis leverages a happiness
scale from O to 10 as the dependent variable, based on the
happiness question that reads: “Taking all things together,
how happy would you say you are?”, with employees’ total
hours normally worked per week in their main job as the
independent variable. Additional control variables that are
relevant socio-demographic and socio-economic characteris-
tics as established by literature include income, gender, age,
marital status, religion, health, education, and belonging to
an ethnic minority, which are documented alongside survey
questions and indicator descriptions in Table 1.

Moreover, certain variables are transformed and ad-
justed: First, household income is equivalised according
to the OECD Modified Scale which considers household size
and composition - assigning a value of 1 to the household
head, of 0.5 to each additional adult member, and of 0.3
to each child (OECD, 2009). To accurately apply this scale,
midpoints from each income band based on the income
categories shown to respondents are used (Kuhn, 2019), ap-
proximating household income in Euros (see Appendix A,
p- 74). This procedure allows to create an income variable
that considers the specific needs of each household member
and takes into account economies of scale in consumption,
enabling a fair cross-sample comparison of living standards
(OECD, 2009). Further, to address skewed income distri-
butions and the diminishing marginal utility of income as
levels rise (Easterlin, 1974; Stevenson & Wolfers, 2013), the
equivalised household income is log-transformed to achieve
a normal distribution of the data, essential for statistical ac-
curacy (Frey & Stutzer, 2002). The final analysis ultimately
employs only the log-transformed income due to its high in-
tercorrelation found (see Table 3). Second, for the variable
weekly working hours, answers above 80 hours per week are
considered implausible and set as missing due to Icelandic
law limiting employees to working 162.5 hours per month,
that is, 40.6 hours per week (VR stéttarfélag, n.d.), and even
considering overtime and self-employed workers not bound
by law, responses above 80 hours per week appear unre-
alistic. A further analysis of the distribution and effects of
working hours shows few answers exceeding this threshold,
and including or excluding these observations does not sig-
nificantly alter the results, confirming the decision taken. In
addition, the dataset includes two distinct variables for work-
ing hours, namely total contracted hours excluding overtime
and total hours including overtime. A comparison of mod-
els and post-estimation marginal effects for each variable
helps in determining which variable better represents the
data, with the overtime-inclusive variable ultimately being
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Table 1: Variables Used for Regression Analysis, Their Scales, and Definition
DESCRIPTION OF VARIABLES
Variables Scale Survey Question / Definition
Dependent Variable
Happiness (happy) 0-10 Taking all things together, how happy

Independent Variables

0 = Extremely Unhappy; 10 = Extremely Happy

would you say you are?

Weekly Working Hours incl. Overtime
(work_hours_ot)

Squared Weekly Working Hours incl.
Overtime (work_hours_ot_squared)

Weekly Working Hours incl. Overtime in
Categories (hours_category)

Age (age)
Squared Age (age_squared)
General Health (health)

Education (educ)

Equivalised Household Income in € per
Month (equiv_hhinc)

Logarithm of Equivalised Household
Income in € per Month
(log_equiv_hhinc)

Belonging to Ethnic Minority
(eth_minority)
Religion (religious)

Marital Status (marstat)

Gender (gender)

Occupation (occup8)

[0; 80]

[0 ; 6,400]

[0;5]
0 = Hours 0 ; 1 = Hours 1-30 ; 2 = Hours 31-40 ; 3 = Hours
41-50 ; 4 = Hours 51 - 60 ; 5 = Hours 60+

[21; 67]
[441 ; 4,489]

[1;5]
1 = Very good ; 2 = Good ; 3 = Fair ; 4 = Bad ; 5 = Very bad

[1;8]

1 = Less than lower secondary ; 2 = Lower secondary ; 3 =
Lower tier upper secondary ; 4 = Upper tier upper secondary ;
5 = Advanced vocational ; 6 = Lower tertiary (BA level) ; 7 =
Higher tertiary (> MA level) ; 8 = None of the above or other

[25;6,125]

[3.22; 8.72]

[0;1]
0=No;1=Yes

[0;1]
0=No; 1=Yes

[1;6]
1 = Married ; 2 = In a partnership ; 3 = Separated ; 4 =
Divorced ; 5 = Widowed ; 6 = Never married or similar

[0;1]
0 = Female ; 1 = Male

[1;8]

1 = Self-employed professionals and large employers ; 2 =
Small business owners ; 3 = Technical (semi-)professionals ;
4 = Production workers ; 5 = (Associate) managers ; 6 =
Clerks ; 7 = Socio-cultural (semi-)professionals ; 8 = Service
workers

Regardless of your basic or contracted
hours, how many hours do/did you
normally work a week (in your main
job), including any paid or unpaid
overtime?

Squared total contracted hours per week
in main job, overtime included

Weekly working hours per week in main
job, overtime included, split in categories

Age of respondent, calculated
Squared age of respondent, calculated

How is your health in general? Would
you say itis...

Highest level of education, ES - ISCED?

Using this card, if you add up the income
from all sources, which letter describes
your household’s total net income? If
you don’t know the exact figure, please
give an estimate. Use the part of the card
that you know best: weekly, monthly or
annual income (see Appendix A).

Logarithm of Equivalised Household
Income

Do you belong to a minority ethnic group
in [country]?

Do you consider yourself as belonging to
any particular religion or denomination?

This question is about your legal marital
status not about who you may or may
not be living with. Which one of the
descriptions on this card describes your
legal marital status now?

Respondent’s Gender

What is/was the name or title of your
main job? In your main job, what kind of
work do/did you do most of the time?

selected for further analysis, as it more accurately captures
the actual working hours of the respondents by taking into
account the overtime they have worked. This decision is
validated in Appendix B (p. 75). Third, the analysis focuses
on adults of working age, restricting the age range to 21 to

67, the mandatory retirement age in Iceland, thereby en-
suring that only individuals likely fully integrated into the
labour force are included and those nearing retirement or
still in education are excluded. Furthermore, the occupa-
tion variable is refined using the Oesh-class schema (Oesch,
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Table 2: Summary Statistics of the Data Sample

SUMMARY STATISTICS
Summary Statistics
Overall Women Men
Variables
N Mean SD N Mean SD N Mean SD

Happiness (happy) 3,935 8.22 1.44 2,011 8.27 1.39 1,924 8.16 1.5
Weekly Working Hours
incl. Overtime 3,574 40.73 14.17 1,842 36.49 13.31 1,732 45.25 13.65
(work_hours_ot)
Squared Weekly Working
Hours incl. Overtime 3,574 1,859.99 1,120.03 1 842 1,508.90 941.97 1,732 2,233.38 1,172.60
(work_hours_ot_squared)
Weekly Working Hours
incl. Overtime in 3,960 2.73 1.26 2,022 2.40 1.22 1,938 3.08 1.20
Categories
(hours_category)
Age (age) 2,970 44.75 13.15 1,527 44.93 13.05 1,443 44.57 13.26
Squared Age 2,970  2,175.64 1,171.74 1,527  2,188.56 1,163.57 1,443  2,161.98 1,180.56
(age_squared)
General Health (health) 3,948 1.93 0.88 2,017 1.96 0.90 1,931 1.89 0.86
Education (edu) 3,876 4.23 1.92 1,983 4.34 2.00 1,893 4.12 1.82
Equivalised Household
Income in € per Month 3,552 1,145.10 1,011.18 1,796  1,093.93  978.23 1,756  1,197.43  1,041.5
(equiv_hhinc)
Logarithm of Equivalised
Household Income in € 3,552 6.56 1.14 1,796 6.50 1.16 1,756 6.62 1.12
per Month
(log_equiv_hhinc)
Belonging to Ethnic

. .. 3,009 0.03 0.17 1,525 0.03 0.17 1,484 0.03 0.17
Minority (eth_minority)
Religion (religious) 3,935 0.46 0.50 2,007 0.50 0.50 1,928 0.41 0.49
Marital Status (marstat) 2,322 4.75 1.82 1,190 4.73 1.77 1,132 4.77 1.86
Occupation (occup8) 3,844 5.23 2.20 1,969 5.90 2.04 1,875 4.53 2.14

N = Sample Size
SD = Standard Deviation

2006) to condense 594 categories into an 8-class schema
that indicates social classes, aiding in exploring how posi-
tions within the employment structure influence happiness.
Last but not least, the inclusion of squared terms for age
and working hours allow for non-linear effects on happiness,
such as (inverse) U-shaped relationships as noted in the liter-
ature (Blanchflower & Oswald, 2004; Meier & Stutzer, 2004;
Ratzel, 2012). Finally, where deemed appropriate (such as
for ethnicity, gender, and religion), variables are re-coded to
accurately model a binary variable with outcomes that take
on only values of 0 and 1. The final sample for estimation
therefore includes 15 variables with observations on a total
of 3,975 individuals surveyed captured by the data.
Descriptive statistics from Table 2 offer initial insights into
the Iceland sample data, segmented by gender. The data

show an equal distribution of men and women with an over-
all mean age of around 45 years, reporting good health, an
average happiness score of 8.22, and about 41 weekly work-
ing hours, including overtime. Notably, women work consid-
erably less than their male counterparts (36.49 hours versus
45.25 hours) and earn less monthly (€1,093 versus €1,197),
yet they report higher happiness scores (8.27 versus 8.16).
This discrepancy in working hours may stem from the fact
that women often take on lower-paying part-time jobs or
exit the labour market completely (Chung & van der Horst,
2018; Vlasblom & Schippers, 2006), a trend linked to exces-
sive spousal working hours in dual-earner households where
men’s careers are prioritised, thus limiting women’s ability to
maximise their potential in the labour market (Cha & Wee-
den, 2014).
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Table 3: Key Variables With Over 1% of Values Missing

SUMMARY STATISTICS
Key Variables With Over 1% of Values Missing

80

10

Values Missing

Percentage of Values

Variables (/ 3,975) Missing
Marital Status (marstat) 1,642 41.31%
[Squared] Age [squared_age] (age) 988 24.86%
Belonging to Ethnic Minority (eth_minority) 954 24.00%
Etgﬁsiil}?ng] Equivalised Household Income in € per Month [log_equiv_hhinc] 414 10.42%
E‘S,quliii;%lu‘:\sle_zgy Working Hours incl. Overtime [squared_work hours_ot] 303 9.89%
Occupation (occup8) 120 3.02%
Education (edu) 88 2.21%
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Furthermore, Figure 1 illustrates the frequency of work-
ing hours by gender, highlighting the remarks made above:
The majority of women work in jobs with lower weekly work-
ing hours, with most women working a full-time working
week of 40 hours, while their male counterparts tend to work
longer hours, with frequencies peaking between 40 and 60
hours.

Additionally, Figure 2 shows the distribution of happiness
scores in Iceland by gender, demonstrating relative frequen-
cies in the lower extremes (0 = Extremely unhappy) to be
very scarce, while happiness scores lean towards the upper
end (10 = Extremely happy) for both genders. This reflects
Iceland’s status as one of the happiest countries worldwide,
emphasising its unique position in maintaining high happi-
ness levels even amongst socio-economically disadvantaged
groups (Gudmundsdéttir et al., 2016).

Finally, Table 3 displays variables with significant missing
values in the dataset, potentially impacting their explanatory
power. Due to a high percentage of missing values and its
statistical insignificance (see Appendix B, p. 75), the marital
status variable is excluded from the final regression analysis.
Similarly, the variable indicating belonging to an ethnic mi-
nority, which lacks data for the latest survey wave (2020), is
also excluded to maintain consistency across all years.

3.2. From Utility Theory to the Analytical Framework for
Survey Data Analysis

Utility theory in neoclassical economics utilises the util-
ity concept to interpret individual preferences and decision-
making processes, positing that individuals aim to maximise
their utility (Fishburn, 1968), defined as satisfaction or well-
being. According to this theory, an individual’s utility func-
tion is denoted as:

U=U(Y,L) ¢y

, depending on income Y, a product of working time
H, and the wage rate w, often also called consumption C
(Rétzel, 2012), and an individual’s leisure time L which is
the non-working time within total available time T (Ritzel,
2012), so that:

L=T—H 2

Both Y and L enter the utility function positively, subject
to diminishing marginal returns with negative second deriva-
tives, hence assuming:

Uy >0; U, >0; Uyy <0; U;; <O 3

Literature around SWB, for the most part, models re-
ported SWB r as a function of actual SWB h, with responses
typically tied to life satisfaction or happiness (Dolan et al.,
2008):

SWB=r(h) €Y

The utility (1) and SWB (4) function can be combined in
a model where SWB is a function of working hours, income,
and a vector X of socio-demographic and socio-economic
characteristics affecting happiness, therefore taking on the
form of:

SWB=f(H,Y,X) 5)

Lastly, in order to conduct an empirical analysis, (5) is
modelled as an additive function that can be estimated via
OLS, namely:

h=a+p;*H+PByxH*+B3*Y + P, xX+¢ (6)

that has happiness h as a dependent variable, reported in
ordered categories, further includes a combination of linear
and quadratic terms in hours worked H to allow for potential
non-linear effects on happiness, income Y, and a vector X of
demographic and household characteristics, namely gender,
age (squared), health, education, religion, and occupation.
Finally, the error term & accounts for other unobserved indi-
vidual differences.

After initial descriptive and correlational analysis, an
OLS regression explores the association of working hours
with happiness, chosen as literature allows for happiness re-
sponses to be treated as cardinal measures where the differ-
ences in response levels are consistent across the scale (Dolan
et al., 2008). Additionally, findings show that OLS outcomes
are comparable to those from multinomial or ordered logit
models (Blanchflower & Oswald, 2011; Ferrer-i-Carbonell &
Frijters, 2004), simplifying the interpretation of regression
coefficients to detect the effect of a one unit change in work-
ing hours on the scale of reported happiness levels. In order
to dive deeper into the working hours - happiness nexus, two
separate measures of working hours are employed, first, a
continuous measure, and second, working hours are split into
six brackets. Thereupon, the analysis first assesses the raw
relationship between working hours and happiness, then
uses sequential estimation to assess coefficient robustness
against control variables, particularly gender and occupa-
tional differences. Additionally, post-estimation marginal
effects are evaluated to predict the benefits of reduced work-
ing, and for the purpose of testing adequacy of variables for
modelling happiness and their joint significance, a Wald Test
is carried out at a significance level of 5%, facilitating an
exploration of the extent to which the data substantiate the
proposed hypotheses.

A robustness check is performed by using the same vari-
ables and procedures on the ESS dataset from France, cho-
sen because of its comparable significant reform to Iceland’s
FDWW experiment. In the year 2000, under Jacques Chirac’s
presidency (1995-2007), prime minister Lionel Jospin re-
duced the workweek from 40 to 35 hours without reducing
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workers’ pay, aiming to recover from a national recession and
boost job creation (Ashta, 2000). Ultimately, this reform en-
hanced employee’s well-being and work-life balance (Hay-
den, 2006), making France a suitable comparison for vali-
dating the empirical results.

Finally, the unique nature of the ESS dataset necessitates
using the correct estimation procedure that considers weight-
ing, clustering, and stratification when analysing survey data.
The svyset function in Stata is employed to declare the sur-
vey design, incorporating primary sampling units (psu) for
cluster sampling, stratification (stratum) to handle represen-
tativeness of different population groups, and weights (con-
structed from the design weight with post-stratification and
population size adjustments) to balance selection probabil-
ities and address non-response (Kaminska & Lynn, 2017).
This methodological consideration is crucial for upholding
the validity and reliability of the conclusions drawn from the
ESS data, as it helps mitigate issues like coverage, sample
attrition, and non-response errors, ensuring that the anal-
ysis produces representative and unbiased estimates (ESS,
2024d). Chapter 4 explores the results of this analysis.

4. Results

In order to get a first idea of how the variables and es-
pecially weekly working hours are related to happiness, a
weighted Pearson’s pairwise correlations test is run. There
is a very small positive correlation between happiness and
weekly working hours (squared), r(3,565) = 0.021 (0.016),
p > 0.05, with working hours explaining 0.04 (0.03)% of
the variation in happiness scores. Weighted pairwise correla-
tions are also reported for all other variables (see Appendix
C, p. 79). The table reveals (i) most variables as significantly
correlated at the 5% level, and (ii), all variables including
working hours and squared working hours to be positively
correlated with happiness, except for gender, health, and oc-
cupation that exhibit a negative correlation with happiness.

Below descriptive statistics and estimated regression
models will give more insights into the suggested positively
related relationship of working hours and happiness, any
potential non-linearities, and their association within the
FDWW experiment.

4.1. Non-Linear Relationship Test

To begin with, simple descriptive statistics across gen-
ders in Table 4 portray neither a negative nor an inverse
U-shaped relationship between working hours and happi-
ness. Instead, weekly working hours seem to be positively
related to happiness up until 60 hours of weekly working
time, after which each additional hour of work is linked to
decreased happiness. Most employed Icelanders work 41-
50 hours weekly, with women typically working less than 40
hours, while men are featured in the category of excessive
working hours (60+). In particular, women’s average happi-
ness is highest in jobs working less than 40 hours, whereas

men only reach their highest average happiness in jobs work-
ing more than 40 hours. Further, women’s average happi-
ness stays relatively constant when working between 1 and
60 hours a week, and decreases when working 60+ hours.
For men, an important exception to their average happiness
is observed in jobs with very low weekly working hours (1-
30 hours), illustrating their aversion towards part-time jobs
or jobs with low working hours. Lastly, the results on happi-
ness scores allow consideration of the non-working popula-
tion which is recorded at zero weekly working hours. Indeed,
women report a much higher happiness score at zero work-
ing hours than men, findings that can be mainly attributed to
traditional gender roles, in which women staying at home are
considered as housewives, while for men not being at work
represents unemployment (Rudolf, 2013).

Table 5 presents the regression results from OLS test-
ing where model 1 treats weekly working hours as a linear,
categorical variable and model 2 introduces a squared term
to explore non-linear effects. It appears that longer weekly
working hours are generally associated with a higher level
of happiness, precisely, a 0.012 point increase on the ten-
point happiness scale per additional hour worked, although
the quadratic term’s negligible diminishing rate and insignif-
icant coefficients suggest minor impact. Furthermore, model
7 highlights income as a significant factor, with the impact
of working hours dropping to a third in size when controlled
for. At first glance these findings therefore appear to contrast
previous findings of a negative or inverse U-shaped relation-
ship, making it of interest to delve further into the worktime
- happiness relationship. Model 3 does this by breaking out
weekly hours into six brackets, relative to being unemployed
(0 hours), revealing all effects to be statistically significant
at p < 0.05 and all working-hour brackets to exhibit a nega-
tive relationship with happiness. Effects are the most neg-
ative at the margins (1-30 hours and 60+ hours) and be-
come the least negative in the 41-50 hour bracket, thereby
indicating an inverse U-shaped relationship where working
longer or shorter than a standard workweek is associated
with increased diminishing worker happiness. Figure 3 visu-
ally illustrates this relationship in a boxplot. Adding controls
(models 4 to 6), however, seems to undo this effect, as all
worktime coefficients lose their statistical significance at the
conventional levels, change signs to being positive, and are
notably smaller in size. In particular, increased happiness
scores are observed with increasing weekly working hours,
that is, the highest happiness is achieved when working an
additional hour in the 50-60 and 60 + hours bracket, holding
all other factors constant (respectively, an increase of 0.191
and 0.140 points on the ten-point happiness scale). Nonethe-
less, despite the generally positive association of working
hours, the effects are very small and therefore results can
only be evaluated very close to zero, indicating that the ef-
fects are not to a degree that is large enough for a significant
change in working hours to have a detectable effect on hap-
piness scores once people are employed.



M.-C. Joyeaux / Junior Management Science 10(4) (2025) 831-857 843
Table 4: Average Happiness by Weekly Working Hours and Gender
DESCRIPTIVE STATISTICS
Average Happiness by Weekly Working Hours and Gender
Overall Women Men
N Average N Average N Average
[%] Happiness [%] Happiness [%] Happiness
9 7 2
Hours 0 [0.23%] ° [0.18%] o-14 [0.05%] 8.50
717 518 199
Hours 1-30 [18.11%] 8.18 [13,08%] 8.29 [5.03%] 7.88
1,076 685 391
Hours 31-40 [27.17%] 8.19 [17.30%] 8.29 [9.87%] 8.02
1,226 504 722
Hours 41-50 [30.96%] 8.28 [12.73%] 8.25 [16.23%] 8.30
396 95 301
Hours 51-60 [10.00%] 8.29 [2.40%] 8.28 [7.60%] 8.30
536 213 323
Hours 60+ [1353%] 8.13 [5.38%] 8.20 [8.15%] 8.08
3,960 2,022 1,938
Total [100%] 8.22 [51.06%] 8.27 [48.94%] 8.16
N = Sample Size
Happiness Scale: 0-10 with 0 = "Extremely Unhappy" and 10 = "Extremely Happy"
% from overall total in brackets
Table 5: Regression Output - Effect of Weekly Working Hours on Happiness
REGRESSION OUTPUT
Survey Data Regression Output
Strata with single sampling unit treated as certainty units
Variables (€)) (2) 3 “@ ©) (6) @ (8 9
Happiness (happy)
Weekly Working Hours incl. 0.003 0.012 0.004 0.000 0.001
Overtime (work_hours_ot) (0.002) (0.008) (0.008) (0.008) (0.009)
Squared Weekly Working Hours -0.000 -0.000 0.000 0.000
incl. Overtime (0.000) (0.000) (0.000) (0.000)
(work_hours_ot_squared)
Weekly Working Hours incl.
Overtime in Categories
(hours_category) Hours 0
Hours 1-30 -0.963*** -0.824** -0.789* 0.017
(0.319) (0.374) (0.408) (0.227)
Hours 31-40 -0.811** -0.692* -0.700* 0.078
(0.321) (0.375) (0.409) (0.216)
Hours 41-50 -0.736™* -0.724* -0.719* 0.080
(0.317) (0.373) (0.408) (0.221)
Hours 51-60 -0.749* -0.672* -0.670 0.191
(0.326) (0.380) (0.414) (0.235)
Hours 60+ -0.924** -0.787** -0.751* 0.140
(0.325) (0.380) (0.414) (0.237)
Logarithm of Equivalised 0.227 0.205*** 0.189*** 0.227*%* 0.199* 0.171%**
Household Income in € per (0.029) (0.030) (0.031) (0.030) (0.031) (0.032)

Month (log_equiv_hhinc)

Occupation (occup8)
Self-Employed Professionals and
Large Employers
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Table 5 — continued

Small Business Owners -0.267* -0.396*** -0.257* -0.363**
(0.137) (0.137) (0.141) (0.142)
Technical (Semi-)Professionals -0.129 -0.189 -0.116 -0.147
(0.134) (0.130) (0.135) (0.131)
Production Workers -0.438*** -0.411%* -0.413** -0.339**
(0.142) (0.150) (0.144) (0.151)
(Associate) Managers -0.099 -0.237** -0.073 -0.221*
(0.122) (0.119) (0.121) (0.120)
Clerks -0.377** -0.355** -0.388** -0.329**
0.167) (0.157) (0.172) (0.161)
Socio-Cultural -0.134 -0.243** -0.113 -0.217*
(Semi-)Professionals (0.121) (0.119) (0.121) (0.122)
Service Workers -0.288** -0.269** -0.294** -0.205
0.127) (0.129) (0.127) (0.131)
Gender (gender) Female -0.209** -0.232%*
Male (0.066) (0.069)
Age (age) 0.005 0.007
(0.157) (0.016)
Squared Age (age_squared) 0.000 0.000
(0.000) (0.000)
General Health (health) Very
Good
Good -0.386"** -0.380™**
(0.050) (0.508)
Fair -1.085*** -1.108***
(0.100) (0.108)
Bad -1.635%** -1.675*
(0.250) (0.262)
Very Bad S2.77* -3.149%*
(0.709) (0.725)
Education (edu) Less Than
Lower Secondary
Lower Secondary -0.009 -0.005
(0.473) (0.485)
Lower Tier Upper Secondary 0.130 0.040
(0.475) (0.487)
Upper Tier Upper Secondary -0.064 -0.069
(0.476) (0.489)
Advanced Vocational -0.114 -0.152
(0.474) (0.484)
Lower Tertiary (BA Level) -0.069 -0.075
(0.472) (0.483)
Higher Tertiary (> MA Level) -0.269 -0.245
(0.473) (0.485)
None of the Above or Other 0.890 0.675
(0.585) (0.671)
Religion (religious) No 0.204*** 0.171%
Yes (0.058) (0.060)
_cons 7.999** 7.871%* 8.951%* 7.410%* 7.782%* 7.321%* 7.058*** 7.331%*
(0.096) (0.149) (0.315) (0.415) (0.460) (0.643) (0.268) (0.631)
Observations 3,085 3,085 3,383 3,065 3,023 2,305 2,838 2,814 2,179
R-Squared 0.001 0.002 0.004 0.033 0.040 0.178 0.031 0.038 0.180
Prob > F 0.135 0.161 0.007 0.000 0.000 0.000 0.000 0.000 0.000

Robust Standard Errors in Parantheses
P > |t| = Result of the Two-Tailed t-Test
Significance Levels: * p < 0.1 ; ** p < 0.05 ; ** p < 0.01
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Figure 3: Relationship Between Weekly Working Hours Categories and Happiness
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Figure 4: Predictive Margins of Continuous Working Hours With 95% Confidence Intervals
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Last but not least, being a man and in poorer health are
linked to reduced happiness scores, whereas religiousness
enhances it, all statistically significant at p < 0.01. Finally,
employment in upper-middle-class jobs, the baseline of the
occupation variable, correlates with the highest happiness,
contrasting with lower happiness in the working class (pro-
duction workers) and lower-middle and salaried class roles.
Especially, accounting for occupations reveals a diminished
link between happiness, implying that income’s positive ef-
fect on happiness is more pronounced across different occu-
pations than within them.

Figure 3 illustrates the relationship between categories of
weekly working hours and happiness as described by model
3 above, suggesting the extremes of the working hours spec-
trum (very low and very high hours) to be significantly asso-
ciated with lower happiness, indicating an inverse U-shaped
relationship, while the mean happiness over other categories
(especially in category 2 and 3) remains stable.

Furthermore, margins estimation shows minimal varia-
tion in predicted happiness scores with increases in work-
ing hours once other factors are controlled for, especially be-
tween the 30- and 40-hour marks (Figure 4) and across the
second and third working hour categories (Figure 5), ranges
typically corresponding to the scope of a FDWW experiment.
The flat trend suggests that weekly working hours alone do
not significantly impact predicted happiness, indicating that
other factors may play a more decisive role in shaping the
overall happiness of the Icelandic workforce.

The literature establishes happiness factors to differ by
gender (Alesina et al., 2004; Louis & Zhao, 2002), prompt-
ing separate model estimations for men and women, detailed
in Appendix D, page 80. Results indicate a positive effect
of weekly working hours on men’s happiness and a negative
effect for women, though neither is statistically significant.
Specifically, men’s slight positive coefficient in happiness is
driven entirely by the 1-30 hours working bracket, where
each additional hour lowers happiness by 0.145 points on the
ten-point happiness scale, highlighting men’s preference for
full-time work over part-time or unemployment, possibly due
to the negative stigma of underemployment, and suggesting
that men’s part-time work is due to involuntary underem-
ployment rather than a choice (Rudolf, 2013). Conversely,
income appears to play a greater role for women. Never-
theless, similar to the complete model, these estimations are
also very close to zero, hence this regression output also re-
veals that the estimated effects of weekly working hours for
both genders are not large enough so that once employed a
significant change in working hours can be detected.

Finally, as the FDWW experiment has mainly targeted
public sectors, breaking out the hours - happiness relation-
ship by the eight major occupational classifications allows to
shed more light on nuances in this relationship. Appendix E,
p. 82 reveals that with the exception of small business own-
ers and technical (semi-) professionals, working and lower-
middle class workers generally show a negative relationship
between working hours and happiness, whereas workers
in the salaried middle and traditional upper-middle classes

display a positive relationship, suggesting that higher occu-
pational classes find more fulfilment in increased working
hours. Additionally, income matters differently and more for
certain occupations, being more pronounced in less skilled
or educational roles (as also highlighted by Golden and
Okulicz-Kozaryn, 2015), evident from the higher income co-
efficient for clerks compared to professionals or managers.
Yet, like previous findings, these evaluations are very close to
zero and working-hour results are statistically insignificant at
the conventional levels, implying no detectable effect in the
worktime - happiness nexus when differentiating between
occupations.

4.2. Results in the Context of the Four-Day Working Week

After focusing on general results, this section turns to-
wards the FDWW in the Icelandic context, conducting an
evaluation of evidence based for policy with the state and
quality of data that is available.

By taking a closer look at the average happiness reported
before, during, and after the FDWW experiment, it can be de-
tailed how the distribution of working hours and happiness
scores has shifted for women and men. Table 6 shows that
during the experiment, overall, there are 5% more people
working lower hours (31-40 hours), however, with a lower
happiness score as well. For women, especially, a shift from
not working at all (0 hours), working part-time (1-30 hours),
and working 60+ hours towards working full-time hours (31-
50 hours) is observable, with the happiness score fluctuat-
ing depending on the working hours category, but decreas-
ing overall. For men, the same pattern applies, that is, the
share of working 31-50 hours per week increases by around
4% for both gender groups, while the happiness score de-
creases. After the FDWW experiment, this trend continues,
with, overall, more people working full-time (31-50 hours)
and fewer working excessive hours (60+ hours) than before
the experiment. Nonetheless, a consistently decreasing hap-
piness score is reported over the years, making it of impor-
tance to analyse whether the low happiness scores can really
be attributed to (reduced) working hours, or rather to other
factors.

An OLS regression is run on the data from before, dur-
ing, and after the FDWW trial to thoroughly evaluate the
experiment, however, as the data is not correlated with the
treatment, a true before-after evaluation cannot be made, ne-
cessitating cautious assessment of results (more about this
limitation is discussed in chapter 5.1). Regression results in
Table 7 provide information about the worktime - happiness
relationship, indicating the worktime coefficients to be statis-
tically insignificant at all conventional levels, as well as posi-
tive before and after, and negative during the trial, implying
that with the trial, any additional hour of work was perceived
as more stressful due to disruptions in usual work routines,
increased workload, or poor implementation of the policy.
However, this effect is so small that it should be neglected, the
results rather underline again that the coefficients of working
hours have no detectable effect on happiness in the periods
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Table 6: Average Happiness by Weekly Working Hours and Gender - FDWW Experiment
DESCRIPTIVE STATISTICS
Average Happiness by Weekly Working Hours and Gender Before, During, and After the FDWW Experiment
Overall
Before During After
N Average N Average N Average
[%] Happiness [%] Happiness [%] Happiness
Hours 0 > 9.20 4 8.75 - -
[0.38%] ’ [0.23%] ’
259 310 148
Hours 1-30 [19.59%] 8.34 [17.87%] 8.10 [16.40%] 8.05
295 480 301
Hours 31-40 [22.32%6] 8.28 [27.67%] 8.19 [33.33%] 8.13
397 571 258
Hours 41-50 [30.03%] 8.39 [32.91%] 8.25 [28.57%] 8.16
139 184 73
Hours 51-60 [10.51%] 8.37 [10.60%] 8.35 [8.08%] 8.01
227 186 123
Hours 60+ [17.17%] 8.22 [10.72%] 8.16 [13.62%] 7.92
1,322 1,735 903
Total [100%] 8.33 [100%] 8.21 [100%] 8.09
Women
Before During After
N Average N Average N Average
[%] Happiness [%] Happiness [%] Happiness
Hours 0 4 9.25 3 9.00 - -
[0.30%] ’ [0.17%] ’
196 217 105
Hours 1-30 [14.83%] 8.48 [12.51%] 8.18 [11.64%] 8.15
202 295 188
Hours 31-40 [15.28%] 8.33 [17.00%] 8.34 [20.82%] 8.18
154 240 110
Hours 41-50 [11.65%] 8.41 [13.83%] 8.29 [12.18%] 7.92
29 44 22
Hours 51-60 [2.19%] 8.10 [2.53%] 8.34 [2.43%] 8.41
89 81 43
Hours 60+ [6.73%] 8.40 [4.67%] 8.25 [4.76%] 7.71
674 880 468
Total [50.98%] 8.40 [50.72%] 8.28 [51.83%] 8.08

evaluated and the FDWW thus does not seem to have signif-

icantly affected overall happiness of employees in Iceland.
A proposed FDWW experiment should aim to provide at

least some correlational evidence to validate its effectiveness

N = Sample Size

Happiness Scale: 0-10 with 0 = "Extremely Unhappy" and 10 = "Extremely Happy"
Before = Years 2004, 2012 ; During = Years 2016, 2018 ; After = Year 2020

% from overall total in brackets

and implementation, and while there is evidence from the
descriptive statistics that those working extreme hours (60+)
may experience higher happiness scores when transitioning
to fewer working hours, there is no evidence that the FDWW
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Table 6 — continued

Men
Before During After
N Average N Average N Average
[%] Happiness [%] Happiness [%] Happiness
1 1
Hours 0 [0.08%] K [0.06%] 8 - -
63 93 43
Hours 1-30 [4.76%] 7.90 [5.36%] 7.91 [4.76%] 7.79
93 185 113
Hours 31-40 [7.04%] 8.17 [10.67%] 7.93 [12.51%] 8.04
243 331 148
Hours 41-50 [18.38%] 8.38 [19.08%] 8.22 [16.39%] 8.34
110 140 51
Hours 51-60 [8.3206] 8.44 [8.07%] 8.35 [5.65%] 7.84
138 105 80
Hours 60+ [10.44%] 8.11 [6.05%] 8.09 [8.86%] 8.03
648 855 435
Total [49.02%] 8.26 [49.28%] 8.13 [48.17%] 8.09

Table 7: Regression Output - Effect of Weekly Working Hours on Happiness Before, During, and After the FDWW Experiment

REGRESSION OUTPUT

Survey Data Regression Output Before, During, and After the FDWW Experiment

Strata with single sampling unit treated as certainty units

Before During After
Variables
(€8] ) 3) @ (5) (6)
Happiness (happy)
Weekly Working Hours incl. Overtime 0.167 -0.011 0.013
(work_hours_ot) (0.017) (0.011) (0.021)
Squared Weekly Working Hours incl. Overtime -0.000 0.000 -0.000
(work_hours_ot_squared) (0.000) (0.000) (0.000)
Weekly Working Hours incl. Overtime in
Categories (hours_category) Hours 0
Hours 1-30 -0.358 0.192
(0.340) (0.161)
Hours 31-40 -0.122 0.249 -0.037
(0.303) (0.148) (0.192)
Hours 41-50 -0.239 0.229 0.135
(0.291) (0.153) (0.198)
Hours 51-60 -0.308 0.511 0.055
(0.342) (0.204) (0.293)
Hours 60+ -0.244 0.246 0.234
(0.359) (0.188) (0.281)
Logarithm of Equivalised Household Income in 0.102* 0.134** 0.238*** 0.251*** 0.246™** 0.236™**
€ per Month (log_equiv_hhinc) (0.586) (0.053) (0.050) (0.048) (0.068) (0.067)
Occupation (occup8) Self-Employed
Professionals and Large Employers
Small Business Owners -0.426 -0.370 -0.366* -0.311* -0.212 -0.296
(0.327) (0.330) (0.194) (0.181) (0.248) (0.248)
Technical (Semi-)Professionals -0.382 -0.369 -0.191 -0.140 0.189 0.149
(0.268) (0.295) (0.180) (0.175) (0.175) (0.203)
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Table 7 — continued
Production Workers -0.002 -0.035 -0.403** -0.439** -0.477* -0.605**
(0.363) (0.358) (0.200) (0.195) (0.206) (0.240)
(Associate) Managers -0.342 -0.270 -0.297* -0.260* 0.071 0.067
(0.283) (0.295) (0.159) (0.154) 0.179) (0.191)
Clerks -0.412 -0.281 -0.548* -0.546* 0.099 0.103
(0.337) (0.335) (0.232) (0.230) (0.256) (0.258)
Socio-Cultural (Semi-)Professionals -0.486* -0.420 -0.201 -0.172 -0.004 -0.026
(0.283) (0.285) (0.172) (0.163) (0.165) (0.185)
Service Workers -0.554* -0.454 -0.160 -0.213 -0.023 -0.030
(0.293) (0.300) (0.182) (0.176) (0.167) (0.195)
Gender (gender) Female -0.498"* -0.445™ -0.252% -0.250"* -0.039 -0.009
Male (0.172) (0.174) (0.090) (0.086) (0.103) (0.107)
Age (age) -0.036 -0.029 0.023 0.014 0.023 0.022
(0.039) (0.038) (0.021) (0.020) (0.025) (0.025)
Squared Age (age_squared) 0.001 0.000 -0.000 -0.000 -0.000 -0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
General Health (health) Very Good
Good -0.391% -0.376% -0.330 -0.352%% -0.484 -0.471%
(0.126) (0.123) (0.068) (0.066) (0.093) (0.097)
Fair -1.152%* -1.204* -0.969*** -0.936"** -1.384%* -1.339%**
(0.211) (0.187) (0.158) (0.143) (0.201) (0.199)
Bad -2.001% -1.94% -1.495% -1.507 -1.627° -1.592%
(0.609) (0.625) (0.366) (0.317) (0.397) (0.457)
Very Bad -3.587* -3.530* -3.279% -2.385% -2.518% -2.464
(1.421) (1.368) (1.126) (1.000) (0.921) (0.918)
Education (edu) Less Than Lower Secondary
Lower Secondary -0.314 -0.411 0.186 0.155 0.320 0.269
(0.731) (0.738) (0.574) (0.577) (0.458) (0.502)
Lower Tier Upper Secondary -0.115 -0.251 0.167 0.051 0.346 0.391
(0.717) (0.721) (0.585) (0.587) (0.469) (0.517)
Upper Tier Upper Secondary 0.067 -0.102 0.126 0.100 0.041 -0.003
(0.762) (0.765) (0.583) (0.585) (0.467) (0.514)
Advanced Vocational -0.272 -0.335 0.056 0.049 0.039 -0.037
(0.716) (0.723) (0.577) (0.579) (0.478) (0.516)
Lower Tertiary (BA Level) -0.173 -0.250 0.100 0.018 0.130 0.172
(0.738) (0.740) (0.577) (0.581) (0.441) (0.488)
Higher Tertiary (> MA Level) -0.023 -0.321 -0.076 -0.160 -0.118 -0.166
(0.724) (0.735) (0.581) (0.587) (0.459) (0.505)
None of the Above or Other 0.810 0.973
(0.733) (0.673)
Religion (religious) No 0.169 0.154 0.154* 0.206*** 0.120 0.147
Yes (0.143) (0.140) (0.082) (0.075) (0.095) (0.096)
_cons 8.744** 9.164** 6.649** 6.395%* 5.775%* 6.189***
(1.214) (1.283) (0.778) (0.760) (0.779) (0.828)
Observations 468 502 1,155 1,218 556 585
R-Squared 0.212 0.209 0.176 0.179 0.231 0.228
Prob > F 0.000 0.000 0.000 0.000 0.000 0.000

universally improves happiness scores across different work-
ing hours. To explore this finding further, a two-sample t-test
is conducted to compare differences in means between those

Robust Standard Errors in Parantheses
P > |t| = Result of the Two-Tailed t-Test

Significance Levels: * p < 0.1 ; ™ p < 0.05; ** p < 0.01

Before = Years 2004, 2012 ; During = Years 2016, 2018 ; After = Year 2020

working 35 hours or less and those working more than 35
hours. These two groups are selected based on the concept
of the FDWW, which aims to reduce working hours to less
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than a full-time 36-40 hour week, thus allowing the impact
of reduced working hours as proposed by the FDWW to be
examined. The output of the t-test compares the mean hap-
piness scores between these two groups and reveals that the
mean happiness of those working less than 35 hours per week
(M = 8.250, SD = 1.471) compared to those working more
than 35 hours (M = 8.227, SD = 1.421) is not significantly
different, t(3117) = 0.141, p = 0.888 (see Appendix E p.
85). These results indicate mean happiness scores to be sta-
ble and small changes observed in happiness scores during
the trial to not be substantial enough to be considered sig-
nificant, supporting the conclusion that the FDWW does not
significantly impact overall happiness and individuals work-
ing a potential FDWW are just as happy as those working
longer hours.

4.3. Robustness Check

Robustness checks verify the sensitivity of above results
to specifications made, ensuring validity and applicability of
findings. Firstly, Wald Tests on Icelandic data indicate no sig-
nificant relationship between working hours and happiness,
confirming that the working hours coefficient may not be in-
terpreted as the true causal effect of happiness (see Appendix
G, p. 86). Thereby, both hypothesis H; and H, cannot be
confirmed, as neither an inverse U-shaped relationship, nor a
shifting association throughout the phases of the FDWW trial
is detected. Similarly, no further specifications (gender or oc-
cupation) yield a consistent link between working hours and
happiness. Furthermore, regressions are estimated using the
heteroskedastic-robust version of standard errors to provide
unbiased standard error estimates, accounting for the vari-
ances in error terms. Finally, a robustness check by testing the
model under varying socio-economic and cultural conditions
using French data corroborates the methodological sound-
ness of the analysis (see Appendix G, p. 86). Despite cultural
and policy differences influencing outcomes, such as the in-
significance of religion in France, the foundational models
remain valid, highlighting how in another affluent country
the influence of working hours on happiness remains simi-
larly non-significant, reinforcing the broader applicability of
these findings across economically developed contexts.

5. Discussion

Now that all results are presented, this section delves into
a discussion, which, to provide clarity, is organised into three
main sections: an evaluation of the methodological approach
and data used in the analysis, a discussion of the results,
contextualised within the existing literature, and an identi-
fication of suggested avenues for future research, concluding
with perspectives on the broader implications of this research
topic.

5.1. Discussion of the Approach

The methodological approach of this thesis, which em-
ploys OLS regressions to analyse ESS data, is pivotal to

methodically address the impact of the FDWW in Iceland,
leveraging a robust dataset to scrutinise the interplay be-
tween working hours and employee happiness. Despite its
strengths, this approach is not without limitations that merit
consideration.

A critical drawback of above analysis lies in the lack of
correlation between the dataset used and the actual treat-
ment applied during the FDWW trial, allowing for no causal
interpretation of results, but only an assessment of the direc-
tion, form, and strength of the relationship. This disconnec-
tion stems primarily from the observational nature of ESS
data, which, unlike controlled experimental data, does not
establish a causative link between the reduced working hours
implemented during the FDWW and subsequent changes in
happiness levels. As the ESS dataset does not originate from
the controlled experimental setup where participants are ran-
domly assigned to treatment and control groups, it is chal-
lenging to attribute observed changes in happiness directly
to the FDWW policy implementation, meaning that before-
and-after comparisons do not only capture the effects of the
policy, but also the influence of other uncontrolled external
factors occurring simultaneously.

Furthermore, a significant challenge caused by reverse
causality is the potential endogeneity of working hours, a
common issue in studies of this nature. Individuals may ad-
just their working hours in response to their levels of satisfac-
tion, that is, people may allocate more time towards activi-
ties they find fulfilling, which means that changes in working
hours could be a response to prior dissatisfaction (Rothbard &
Edwards, 2003). Consequently, this introduces the challenge
of causal relationships explored being biased as workers ad-
just their hours to enhance personal happiness or alleviate
discontent. As the data in this analysis, however, does not al-
low for any causal inference, this limitation is acknowledged,
but does not necessitate changes in the methodological ap-
proach undertaken and, additionally, controls are introduced
for various factors that might influence both happiness and
working hours, such as income and occupation, helping to
isolate the effect of working hours from other variables that
may confound the results.

Last but not least, the scope of the dataset, primarily en-
compassing employees from service sectors such as the Reyk-
javik City Council and Icelandic Government, introduces an-
other limitation. The exclusion of significant economic sec-
tors like manufacturing, construction, or fisheries narrows
the generalisability of the findings across Iceland’s diverse
labour market. This selection bias could skew the results, as
the omitted sectors might exhibit different dynamics in the
worktime - happiness relationship.

In sum, while the methodological framework of this the-
sis has limitations inherent to the study of working hours and
happiness, their transparent acknowledgement and reporting
provides a solid foundation and valuable insights into the as-
sociation of working hours with happiness, highlighting the
need for further research to fully understand and validate the
FDWW’s impact on workplace happiness.
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5.2. Discussion of Results

Central to the discussion of the analysis of working hours
and happiness within the Icelandic FDWW trial is whether
working hours are a significant determinant of happiness.
Results unveil that there is only a minimal effect of work-
ing hours on happiness, as once employment is secured, the
number of hours worked per week has no effect on happi-
ness, at least not to a degree that it can be detected, thereby
rejecting Hypothesis 1. Additionally, the evidence-based as-
sessment of the FDWW trial reveals no significant effect on
happiness levels before, during, and after the FDWW, show-
ing that there was a lack of empirical evidence supporting
the implementation of the FDWW to begin with, and results
indicate that the situation remains unchanged after, that is,
the evidence necessary to substantiate the policy’s effective-
ness in enhancing worker happiness is still lacking. Hypoth-
esis 2 is therefore not supported by the analysis, an outcome
not intended by policy makers when introducing a FDWW
trial, however, aligning with existing literature that critiques
the efficacy of FDWW trials and raises concerns about their
foundational assumptions (T. T. Campbell, 2023).

These main results therefore suggest two primary in-
terpretations regarding the non-detectable relationship be-
tween working hours and happiness, namely that (i) working
hours may not be a substantial determinant of happiness in
the context of Iceland, or (ii) there are possibly unobserved
factors connected to changes in working hours that may
influence happiness scores and are not represented in the
model.

The first interpretation seems reasonable in this context,
as Iceland provides a unique socio-economic and cultural set-
ting. This includes a strong social welfare system and bene-
fits, such as substantial parental leave, childcare support, and
a focus on work-life balance, as well as advanced healthcare
policies, low unemployment rates, high standards of living,
and a strong community sense that promotes personal fulfil-
ment (Eydal & Gislason, 2014), which may mitigate the psy-
chological effects of work-related stress differently and bet-
ter than in other countries and environments. The results
from Iceland suggest that merely reducing working hours
does not have a substantial direct impact on happiness, which
has important implications for labour policies, calling into
question the cost-effectiveness of a widespread implementa-
tion of FDWW policies. Indeed, while affluent nations may
be able to afford the luxury of shorter workweeks without
sacrificing economic output, the policy requires a significant
allocation of financial resources that could potentially be di-
rected towards other critical sectors. Additionally, with the
FDWW trial being limited in scope, covering only 1.3% of Ice-
land’s population, suffering from methodological shortcom-
ings such as lack of data variation that does not allow for
treatment effects to be detected, and focusing on reducing
weekly hours from 40 to 36 or 35 rather than specifically
implementing a four-day week (Kobie, 2021), the interpre-
tation of results is complicated with no evidence available
after the analysis that supports the FDWW’s efficacy. Conse-
quently, this suggests that the excitement around the FDWW

may be more a product of media hype and the agenda of
specific advocacy groups rather than a reflection of a legit-
imate, evidence-based policy shift that universally benefits
the workforce. This reasoning is underscored in particu-
lar when taking into consideration that the Icelandic trial
has been propelled by an Icelandic non-profit organisation,
the Association for Sustainability and Democracy, and the
UK think tank Autonomy, both of which were not directly
involved in the actual trials, raising concerns about poten-
tial biases influencing the public and policy narrative (Kobie,
2021), which emphasises the need for a critical assessment of
the purported benefits and the legitimacy of the widespread
enthusiasm surrounding the FDWW. Furthermore, regarding
the theoretical frameworks introduced in chapter 2, these
findings have important theoretical implications for standard
economic labour supply models. In particular, the disutil-
ity of labour theory, which suggests that leisure inherently
provides greater utility than labour, is called into question,
as the results do not support a straightforward increase in
happiness with reduced working hours, thus challenging the
traditional view that leisure alone boosts happiness. There-
fore, these results highlight the possible need to re-evaluate
traditional models that allow for worker well-being to be
included in labour supply decisions (Bakker & Demerouti,
2007). While work may carry a disutility at the margins, it
can also contribute positively to happiness (Rétzel, 2012),
suggesting a dualistic influence that aligns with and inte-
grates both standard neoclassical theory of individual labour
supply and emerging research in the field of happiness eco-
nomics.

The second interpretation suggests that there are unob-
served variables not measured by the model that are con-
nected to changes in working hours and could be influenc-
ing happiness levels. In particular, job satisfaction and work-
place autonomy play a crucial role in Iceland, where job se-
curity and favourable working conditions are prevalent (Gal-
lie, 2013), potentially making happiness less dependent on
working hours. Additionally, social inclusion, a social safety
net, trust, peace, and equality are confounding factors that
shift along with working hours and influence happiness in
Iceland beyond the quantitative measures of work time (Gud-
mundsdéttir, 2013). As these factors are not directly mea-
sured in this thesis, working hours may therefore not ap-
pear to be the primary factor influencing happiness based
on the available data. The analysis, however, does find gen-
der, health, religion, and income to be significant determi-
nants of happiness and thereby echoes findings in literature.
Namely, (i) women exhibit higher happiness, often attributed
to societal and psychological factors such as expectations and
social roles that influence self-reported happiness measures
(Alesina et al., 2004), (ii) good health is strongly linked to
higher happiness levels, possibly due to the direct impact of
health on daily functioning and overall happiness (Dolan et
al., 2008; Liu et al., 2015), (iii) religion provides strong social
support networks and coping mechanisms for dealing with
life’s challenges, enhancing happiness (Clark & Lelkes, 2006;
Frey, 2018), and (iv) income significantly reduces the effect
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of working hours on happiness, indicating that the happiness
associated with more extended work hours is heavily depen-
dent on the income generated rather than the hours them-
selves. Here, controlling for income modifies the impact of
working hours on happiness, suggesting that financial com-
pensation associated with longer working hours might play
a more significant role in influencing happiness than previ-
ously acknowledged. Such insights are essential in contexts
like Iceland, where the baseline levels of happiness and in-
come are already high (Uchida & Rappleye, 2023), imply-
ing that the incremental happiness derived from additional
income might be minimal, reflecting diminishing returns on
happiness as denoted by Easterlin (Easterlin, 1974; Easter-
lin & O’Connor, 2020). Additionally, while longer working
hours are not found to be direct drivers of increased happi-
ness, happiness may be increased by gains in status attributed
to either higher relative income or enhanced prestige within
the workplace (Altman, 2005; Frey & Stutzer, 2002), with
the accompanying income having the potential to offset po-
tential disutilities of labour.

Furthermore, the broader implications of these findings
gain significance, especially in light of Greece’s recent move
to a six-day work week as of July 1st, 2024 (oikonomia,
2024), which contrasts sharply with the trend towards re-
ducing working hours that has gained prominence until
now. Greece’s recent extension of the workweek aims at ad-
dressing economic efficiency rather than worker well-being
directly and the intention to increase productivity by adding
a sixth workday with compensation incentives underscores
the complexity of balancing work hours with productivity
and worker satisfaction in different cultural and economic
settings. Having observed a diminished positive impact of
longer working hours on happiness when controlling for
income is a crucial result as Greece implements higher com-
pensation for additional workdays, potentially offsetting the
disutility of labour with financial benefits. This serves as
a useful counterpoint to Iceland’s approach, emphasising
the need for policies to consider influencing happiness not
directly through reduced hours but through improved eco-
nomic stability, and inviting policymakers to consider not
only the direct effects of reduced working hours on happi-
ness, but also the broader economic and social contexts in
which these policies are implemented.

To conclude, the evaluation of the evidence-based policy
highlights that (i) working hours have no significant effect
on overall happiness, and (ii) the FDWW does not seem to
have significantly affected the happiness scores of employees
in Iceland. The juxtaposition of the six-day working week
in Greece against the Icelandic FDWW experiment further
underlines the complexity of applying a one-size-fits-all solu-
tion to labour policies and the necessity of tailoring interven-
tions to specific national contexts. While the FDWW offers a
promising avenue for wealthy countries to improve work-life
balance, the proposed benefits in terms of increased happi-
ness remain without evidence, calling for more rigorous fu-
ture research to thoroughly examine the impact of working
hours on happiness from a controlled experimental setup.

5.3. Suggestions for Further Research, Potential, and Out-
look

Further research opportunities in the field of (reduced)
working hours and their impact on happiness emerge from
synthesising the gaps identified in existing studies, with some
already evident from the limitations outlined previously.
Given the scarcity of this research topic and the concurrent
increase in interest in the FDWW, there are numerous areas
for future studies to explore and analyse more comprehen-
sively that may provide new insights and validate the findings
of this thesis.

First, future studies should aim to utilise longitudinal
data to better capture the long-term effects of FDWW poli-
cies. Panel data would offer more robust insights into
whether the initial benefits of reduced working hours are
sustained, or if new patterns emerge over time, as the cur-
rent cross-sectional data fails to account for dynamic changes
over time and does not follow the same individual over an
extended time frame. Furthermore, there is the need for
research that can more directly measure the impact of policy
interventions such as the FDWW. Experimental and quasi-
experimental designs that specifically target the concept
of the FDWW, such as randomised controlled trials, with
controlled experimental data can provide clearer causal evi-
dence of the effects of reduced working hours on happiness,
helping to eliminate biases and reach more definitive conclu-
sions about the causal relationship. Moreover, as the global
workforce continues to evolve, researchers could consider
examining the potential of reduced working hours and a
shift to a FDWW not only in relation to happiness, but also in
addressing contemporary issues such as mental health, gen-
der inequalities, labour shortages, work-life integration, and
environmental sustainability, which are pressing concerns
faced by individuals and societies. Additionally, studying un-
observed variables including job satisfaction or social support
at work are crucial elements that need to be integrated into
future work, as these could potentially explain why some
studies - such as this one - fail to find negative effects of
working hours on SWB (Booth & van Ours, 2008; Golden
& Wiens-Tuers, 2006; Gray et al., 2004; Willson & Dicker-
son, 2010). Finally, an overview of current issues offers a
broader context and insight into the potential of this research
question. The global outlook on working hours has been sig-
nificantly influenced by the COVID-19 pandemic, which has
accelerated shifts towards more flexible and remote working
arrangements and prompted many to reconsider traditional
work models, highlighting the importance of well-being and
work-life balance. However, counter-examples such as the
six-day workweek in Greece raise the need for further ex-
amination of variations across countries to understand the
wider implications and provide a holistic understanding of
the FDWW with its benefits and drawbacks.

Overall, future research can build on the findings of this
work, and given its scale and global reach, the results of this
thesis can enhance the current literature and add to the dis-
course around the FDWW by providing a foundation for fur-
ther analysis of the relationship between working hours and
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happiness, as well as informing the development of an effec-
tive and equitable FDWW labour policy.

6. Conclusion

Taking into consideration what has been said so far, we
can draw a conclusion about the research question at hand,
that is, whether the FDWW has the potential to provide a
solution to greater happiness. Due to increasing interest in
work-life balance and the potential benefits of reduced work-
ing hours, the FDWW has gained popularity for representing
a progressive shift in labour policy aimed at improving em-
ployee well-being. However, despite fundamental shifts in
how society views the balance between work and well-being,
rigorous empirical evidence supporting the effectiveness of
the FDWW is lacking, making it crucial to investigate both
the underlying relationship between working hours and hap-
piness and the effect of the FDWW itself, in order to con-
tribute to a better understanding of how working hours and
happiness are related in the context of a FDWW experiment.
Therefore, the present thesis aimed at highlighting a segment
of the happiness economics literature by empirically evaluat-
ing the FDWW experiment in Iceland, thus closing a gap in
literature surrounding the discussion about the relationship
between working hours and happiness, as well as evaluations
of concepts of future of work.

Leveraging a robust dataset from the ESS to scrutinise the
association of working hours on employee happiness, with a
particular focus on the context of the FDWW in Iceland, this
thesis employed a weighted, clustered, and stratified OLS re-
gression analysis to conduct an evidence-based policy eval-
uation, finding (i) working hours to not be a significant de-
terminant of happiness, and (ii) no evidence to suggest that
- qualitatively speaking - the FDWW is a future-proof con-
cept to increase happiness scores. Once employed, there are
no significant differences in happiness scores with changes
in working hours, suggesting that either working hours are
not a substantial determinant of happiness in Iceland, or that
there may be other unobserved factors changing with work-
ing hours that affect happiness, but are not represented by
the model. This aligns with the idea that happiness might
be influenced not only by leisure time, but also by the sta-
tus and financial security conferred by work, supporting con-
cepts such as the Easterlin Paradox and challenging tradi-
tional economic theories such as the disutility of labour. The
FDWW therefore seems to be rather a product of contem-
porary societal trends and expectations, fuelled by attention
from media, rather than an effective labour policy solution
for increasing overall happiness.

These results, while insightful, must be interpreted within
the context of several limitations, including (i) the observa-
tional nature of the ESS data, meaning that no causal inter-
pretation of the FDWW’s impact can be made, (ii) reverse
causality causing potential endogeneity of working hours re-
maining a concern, as individuals may adjust their working
hours in response to their levels of satisfaction, and (iii) the

dataset primarily encompassing employees from service sec-
tors, excluding significant economic sectors like manufactur-
ing and fisheries, hence limiting the generalisability of the
findings across Iceland’s labour market. These limitations
are significant, as future studies can increase the validity and
credibility of results by considering these drawbacks.

Lastly, this thesis also reveals five research gaps for fu-
ture studies to explore and analyse more comprehensively.
Future research should aim at (i) utilising panel data to
better capture the long-term effects of FDWW policies, (ii)
providing clearer causal evidence of the effects of reduced
working hours on happiness by working with specific FDWW
data from experimental and quasi-experimental designs, (iii)
considering examining shifts to a FDWW also in relation to
other contemporary issues such as mental health, gender in-
equalities, labour shortages, work-life integration, and envi-
ronmental sustainability, (iv) studying unobserved variables
such as job satisfaction or social support at work in more
detail, and (v) examining the FDWW in different societal
contexts, raised by counter-examples such as the one from
the six-day workweek in Greece, to provide a more holistic
understanding of the FDWW.

In summary, there is no evidence to suggest that the
FDWW has the potential to provide a solution to greater
happiness, as there is no significant association between
working hours and happiness and the impact remains un-
clear. While research into this phenomenon is to be expected
to grow at a higher rate than in the previous decade due
to evolving dynamics of the workforce, the FDWW is likely
to remain a promising trial concept for wealthy countries
only. The FDWW symbolises a collective yearning for a fu-
ture where productivity does not come at the expense of
well-being, with this thesis underscoring the complexity of
achieving this ideal, revealing that simplistic solutions may
fall short of addressing the multifaceted nature of human
happiness. Nevertheless, the pursuit of understanding and
improving the interplay between working hours and hap-
piness remains a vital endeavour, with the findings of this
thesis offering valuable insights for future public and work-
place policies, suggesting that a one-size-fits-all approach
may not be effective and that labour policies should be tai-
lored to specific national and cultural contexts. Working less
and living more may not be achievable with a FDWW as of
yet, but it calls upon policymakers, researchers, and society
at large to continue exploring, questioning, innovating, and
remaining committed to finding pathways that honour both
the dignity of work and the sanctity of personal well-being,
ultimately creating a more fulfilling and happier life for all.
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Abstract

Integrating sustainability into enterprise risk management (ERM) and internal control system (ICS) and the corresponding
reporting is gaining importance for organizations due to increasing pressure from regulators and stakeholders. The objective
of this paper is to analyze corporate disclosures on the integration of sustainability into the ERM and the ICS. Based on
stakeholder agency theory, this study applies a self-developed disclosure index on the ESG reports of 29 German DAX40
companies for 2022 and 2023. The index evaluates from an organizational, regulatory, and, with a focus on environmental
issues, business practice perspective. Overall, companies report with restrained quality. The study found varying results across
the index sections and a minor positive trend from 2022 to 2023. A sub analysis to identify potential differences in reporting
behavior according to the affiliation to environmentally sensitive sectors revealed mixed findings. This paper holds different
methodological limitations. However, it contributes to scarce qualitative research and provides deep insights into corporate
sustainability reporting of German DAX40 companies. The results are of practical importance for businesses and regulatory
bodies, as they reveal weaknesses in corporate reporting.

Keywords: disclosure index; ESG reporting; internal control system; risk management; sustainable corporate governance

1. Introduction

The 2008/09 financial crisis led to a significant loss
of stakeholder trust in corporate governance mechanisms
(Earle, 2009), and exposed massive failures in the area of
enterprise risk management (ERM) and internal control sys-
tems (ICS). While these systems traditionally focused on fi-
nancial aspects, the integration of sustainability is becoming
increasingly important from multiple perspectives. Building
on the following considerations, this study focuses on the re-
porting about the integration of sustainability into the ERM
and ICS.

In terms of terminology, this paper defines the ERM as a
system for the identification, assessment, reaction and pre-
vention of negative effects (risks) that can significantly im-
pact an organization (Bartuschka, 2022; Boiral et al., 2020;
Brown et al., 2009; COSO, 2017; Gatzert & Martin, 2015).
The ICS aims to ensure efficiency and effectiveness of opera-
tions, as well as compliance with regulations and guidelines

DOI: https://doi.org/10.5282/jums/v10i4pp858-875

(Bartuschka, 2022; COSO, 2013, 2023; Deumes & Knechel,
2008).

Overarching relevance for the research objective stems
from the growing number of sustainability issues and asso-
ciated risks that organizations face, which can cover a wide
range of aspects (Boiral et al., 2020). These issues and risks
are difficult to determine, quantify or mitigate, and can af-
fect the profitability, success and ultimately even the survival
of a company (COSO and wbcsd, 2018; Crawford & Nils-
son, 2023). At the same time, stakeholders increasingly ex-
pect reliable and transparent sustainability reporting along-
side sustainable corporate performance (Boiral et al., 2020;
Fernandez-Feijoo et al., 2014; Rezaee, 2016).

Practical relevance was emphasized in previous academic
literature (e.g. D. R. Anderson and Anderson, 2009; Shad et
al., 2019). COSO and wbcsd (2018) highlight the integration
of sustainability into the ERM and a corresponding reporting,
as it helps to identify and respond to sustainability issues at
an early stage and creates more transparency to stakehold-
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ers on how the organization deals with risks. Moreover, it
can enable companies not only to react, but to proactively
improve their sustainability performance (Rezaee, 2016). Al-
though companies are already focusing on sustainability and
risk management, there is often a lack of integration between
these two paradigms (Soomro & Lai, 2017). On the other
hand, an effective ICS can provide accountability in organi-
zations (Jones, 2008), or help to assure the accuracy of en-
vironmental information collection and processing (Chan et
al., 2021; J. Zhang et al., 2024). It therefore enhances the re-
liability and quality of sustainability disclosures, as credible
reporting requires timely, complete and precise information
(Healy & Palepu, 2001; Mercer, 2004) and is dependent on
the internal collection of information (Traxler et al., 2020).
A strong ICS can also enhance the effectiveness of the ERM
(COSO and wbcsd, 2018). Integrating sustainability into the
systems can therefore be an approach to adequately address
sustainability risks and increase the reliability of sustainabil-
ity reports (Chan et al., 2021; Harasheh & Provasi, 2023; J.
Zhang et al., 2024).

Regulatory relevance can be derived from recent devel-
opments. Since the financial year 2017, European public-
interest entities (PIEs) must publish a non-financial decla-
ration under the 2014 European Union (EU) Non-Financial
Reporting Directive (NFRD). Building on the NFRD, the 2022
EU Corporate Sustainability Reporting Directive (CSRD) and
related Environmental Sustainability Reporting Standards
(ESRS) refer for the first time to the RMS and ICS. PIEs must
report on risk management and internal controls over the
sustainability reporting process, as well as on selected risk
management processes starting from financial year 2024.
Future European directives (e.g. Corporate Sustainability
Due Diligence Directive (CSDDD)) will add further obliga-
tions. In the context of German national legislation, the
2021 Supply Chain Due Diligence Act (SCDDA), effective
from 2023, addresses the management of sustainability risks
in the supply chain. The revised German Corporate Gover-
nance Code (GCGCQC) of 2022 introduced a soft law recom-
mendation stating that the RMS and ICS should also include
sustainability-related objectives.

There is growing research activity addressing ERM and
ICS in the context of sustainability. For example, prior stud-
ies focused on the practical utilization of ERM from a man-
agement perspective (e.g. Valinejad and Rahmani, 2018), or
on the implementation of environmental management sys-
tems as an approach for risk reduction (e.g. Boiral et al.,
2018). Most empirical research uses quantitative methods
and indicate positive effects of the ERM and ICS on corpo-
rate social responsibility (CSR) performance and disclosure
(e.g. P Huang et al., 2022; Musallam, 2018; Pérez-Cornejo
and de Quevedo-Puente, 2023). There are also studies to the
contrary (e.g. Sarkis, 2006). However, little qualitative re-
search exists, especially with a focus on the German capital
market. For example, a number of authors applied surveys to
examine the integration of sustainability into ERM and ICS
(DRSC, 2023; Scheffler & Flath, 2023). Other research al-
ready analyzed the reports of DAX companies at the intersec-

tion of sustainability and both systems (Stakeholder Report-
ing, 2022, 2023; Teucher & Ratzinger-Sakel, 2024). How-
ever, these studies only addressed sustainability as a subor-
dinate focus or lacked methodological quality. Consequently,
a research gap can be identified in the area of a qualitative
analysis of corporate reports in the German capital market.

Given the illustrated relevance, this paper closes the iden-
tified research gap and contributes to existing literature with
the following two research objectives. First, this study aims
to provide empirical insights on the reporting quality about
sustainability-related ERM and ICS. Second, it builds on pre-
vious findings on the reporting behavior of companies op-
erating in (non-)environmental sensitive sectors and devel-
ops them in the context of sustainability-related ERM and
ICS. Environmentally sensitive sectors (chemicals, construc-
tion, industrials, utilities) are defined following Garcia et al.
(2017) and Richardson and Welker (2001).

This paper assesses the reporting on the sustainability-
related ERM and ICS within the environmental, social and
governance (ESG) disclosures of German DAX40 companies
for the years 2022 and 2023 from the perspective of stake-
holder agency theory. A self-developed disclosure index was
applied, which allows an integrated analysis of the report-
ing on both systems. This method has been used in previous
research (e.g. Hooghiemstra et al., 2015; Michelon et al.,
2015), although the integrated analysis represents a new ap-
proach.

The sample is motivated as follows. DAX40 represent the
largest listed firms in the German capital market. From a
theoretical perspective, large companies often face signifi-
cant agency problems (Jensen & Meckling, 1976; Sarens &
Christopher, 2010). ERM or ICS can thereby serve as moni-
toring mechanisms (Herndndez-Madrigal et al., 2020). As al-
ready mentioned, stakeholders increasingly put pressure on
organizations to operate sustainably and demand transpar-
ent corporate disclosure. Integrating sustainability into the
ERM and ICS, as well as reporting on it, may therefore reduce
information asymmetries and agency conflicts. Moreover, the
German capital market represents an interesting field of re-
search, as it is the subject of globally unique European pro-
visions (Velte, 2023).

After this introduction, Chapter 2 develops a basic under-
standing of the systems, and presents the theoretical frame-
work and regulatory environment. Chapter 3 provides an
overview of previous literature and develops the research
questions. This is followed by a description of the research
methodology in Chapter 4. Then, Chapter 5 elaborates on
the empirical results and discusses them in light of the the-
oretical framework. Implications as well as limitations and
recommendations for future research can be found in Chap-
ter 6. Finally, Chapter 7 gives a summary.

2. Theoretical framework

2.1. Enterprise risk management and internal control system
There are various definitions of ERM and ICS. This paper
adopts the understanding of the widely used ERM frame-
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work by the Committee of Sponsoring Organizations of the
Treadway Commission (COSO). COSO defines ERM as fol-
lows: “The culture, capabilities, and practices, integrated
with strategy-setting and performance, that organizations
rely on to manage risk in creating, preserving, and realizing
value.” (COSO, 2017, p. 10). In this sense and in line with
the regulatory environment of this paper, the aim of the ERM
is the identification, assessment, reaction and prevention
of negative effects (risks) that can significantly impact an
organization (Bartuschka, 2022; Boiral et al., 2020; Brown
et al., 2009; COSO, 2017; Gatzert & Martin, 2015). Given
the aforementioned scope and complexity of sustainability
issues, this paper adapts the concept of an enterprise-wide
risk management system (RMS), which differs from tradi-
tional silo-based RMS through its integration into the entire
company (Herndndez-Madrigal et al., 2020; Lu et al., 2022;
Naseem et al., 2020). For the ICS, the paper also refers to
the corresponding COSO framework, which defines the sys-
tem as follows: “Internal control is a process, effected by an
entity’s [...] management, [...], designed to provide rea-
sonable assurance regarding the achievement of objectives
relating to operations, reporting, and compliance.” (COSO,
2013, p. 3). Consequently, it aims ensure the efficiency
and effectiveness of operations as well as compliance with
regulations and guidelines (Bartuschka, 2022; COSO, 2013,
2023; Deumes & Knechel, 2008). This paper adopts the view
that the ICS is an essential part of a broader ERM (COSO,
2023; Velte, 2022). This perspective is supported by previous
studies and legislation that often refer to internal control and
risk management systems and thereby imply closely inter-
connection (Henk, 2020; Sarens et al., 2009). The systems
are nevertheless regarded as separate.

Against the background of the geographically applica-
ble regulations in this paper, an effective risk management
and ICS requires internal auditing and includes a compli-
ance management system (CMS) (Government Commission
on the German Corporate Governance Code, 2022). The
internal audit system (IAS) provides auditing and consult-
ing services on behalf of the management, with the aim of
evaluating and improving the effectiveness of the ERM and
ICS (Berwanger & Kullmann, 2012), while the CMS aims
to ensure compliance with regulatory and legal obligations
(IDW, 2022). The Institute of German Certified Public Ac-
countants (IDW) has established auditing standards for all
four systems (RMS, ICS, CMS, IAS) (see IDW, 2017a, 2017b,
2017c, 2022). It can therefore be assumed that the systems
are closely linked but can be observed separately. Given the
focus of this paper, the CMS and IAS are not considered in
detail in the remainder of this paper.

2.2. Stakeholder agency theory

This paper will examine ESG reports on the sustainability-
related ERM and ICS from the perspective of stakeholder
agency theory (Hill & Jones, 1992). This theory represents
a trade-off between stakeholder theory (Freeman, 1984;
see also Freeman, 2010) and agency theory (Hill & Jones,

1992; Jensen & Meckling, 1976). According to agency the-
ory, information asymmetries arise between management
and shareholders due to the separation of ownership and
control (Jensen & Meckling, 1976). This can lead to self-
serving behavior and moral hazard by the management
(Brennan, 2005). Accordingly, suitable control mechanisms
for monitoring the management must be established as part
of corporate governance (Short et al., 1999). Hill and Jones
(1992) extended this problem of agency conflicts between
the management and shareholders to other stakeholders
(Hernandez-Madrigal et al., 2020). Based on this view, the
company is a nexus of contracts with explicit and implicit
contractual relationships involving various stakeholders,
while simultaneously recognizing different levels of power
(Collier, 2008). Therefore, managers can be considered
as stakeholder agents (Naciti et al., 2021). Stakeholders
include for example investors, customers, employees, the
environment, or the society (Hill & Jones, 1992; Rezaee,
2016).

The objective of this research is to analyze the reporting
practices on the integration of sustainability into the ERM
and ICS of German DAX 40 companies that were initiated by
the management. Unlike the Anglo-Saxon one-tier system,
the German listed companies are organized under the so-
called two-tier system (management and supervisory board)
(Stiglbauer & Velte, 2014). While this organizational sep-
aration can also lead to information asymmetries within an
organization, the theoretical framework of this paper focuses
on the relationship between management and external stake-
holders.

Stakeholder agency theory may provide various contribu-
tions to the different facets of this research. Stakeholders are
expecting disclosure about the organization’s activities and
how it addresses risks in order to ensure the company’s sur-
vival (Shad et al., 2019). As a result of the growing focus
on sustainability issues, companies publish ESG reports with
the aim of increasing transparency and reducing information
asymmetries (Buallay, 2022; Gray et al., 1995; Hahn & Kiih-
nen, 2013; Michelon & Parbonetti, 2012). Management may
see an increased need for the publication of sustainability in-
formation if the company is undervalued on the capital mar-
ket, for example (Dienes & Velte, 2016). Additional incen-
tives for publishing sustainability reports come from standard
setters such as the Global Reporting Initiative (GRI) (Dienes
& Velte, 2016). This framework is used as the dominant re-
porting basis for the sustainability reports of German DAX40
companies (Stakeholder Reporting, 2023), thereby support-
ing the theoretical focus of this paper.

DAX40 companies represent the largest listed compa-
nies within the German capital market. Following Dumay
and Hossain (2019), larger companies are likely to publish
more information to lower information asymmetry and re-
duce agency costs, as they are often facing significant agency
problems (Jensen & Meckling, 1976; Sarens & Christopher,
2010).

The substantive focus of this paper lies on the reporting
on the sustainability-related ERM and ICS. In general, both
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systems are not directly visible to stakeholders outside the
organization, which makes them dependent on reporting in
light of information asymmetries (Deumes & Knechel, 2008).
However, reporting on the sustainability-related risk manage-
ment and control systems, as well as the integration of sus-
tainability itself, is not directly prescribed in Germany yet.
But, voluntary disclosure may serve as an external monitor-
ing mechanism to reduce agency costs (Louie et al., 2019).
Stakeholder agency theory could therefore explain why com-
panies voluntarily report on their sustainability-related ERM
and ICS. Besides, this paper deals with the integration of
sustainability into ERM and ICS. As described in the intro-
duction, ERM and ICS can provide several benefits, such as
enhancing environmental information or help to adequately
address sustainability risks. Therefore, a corresponding risk
management and internal control system (including internal
auditing) can help to reduce the efficiency loss in agency con-
flicts by serving as a monitoring and control mechanism ac-
cording to stakeholders’ demands (D. Anderson et al., 1993;
Deumes & Knechel, 2008; Hernandez-Madrigal et al., 2020;
Jensen & Meckling, 1976; Sarens & Christopher, 2010).

A recent literature review on sustainability reporting
and management control showed that stakeholder theory
and agency theory are the most commonly used theories in
this area (Traxler et al., 2020). When analyzing the ICS,
agency theory is also the most popular theory, as shown
by the literature review of Henk (2020). The same applies
to ERM (Crawford & Jabbour, 2024; Jankensgard, 2019).
Stakeholder agency theory is used less frequently, but has
also been applied by previous studies, for example in the
analysis between ERM and CSR (e.g. Pérez-Cornejo and
de Quevedo-Puente, 2023) or ERM implementation (e.g.
Herndndez-Madrigal et al., 2020).

2.3. Regulatory background

Given the overall research objective, there are several reg-
ulatory dimensions of relevance. German DAX40 companies
have been subject to national legislation with direct reference
to the RMS and ICS for a long time. The obligation to imple-
ment a RMS was introduced for the first time in 1999 with the
German law on control and transparency in business (Kon-
TraG), thereby laying the foundation for further legal obli-
gations. In the following decades, often in response to eco-
nomic scandals, a series of laws followed, which placed more
specific requirements on the RMS and ICS and its reporting
(e.g. the German Accounting Law Modernization Act (Bil-
MoG), or the German Financial Market Integrity Strengthen-
ing Act (FISG)). Sustainability was first considered with the
recommendations of the revised version of the GCGC effec-
tive from fiscal year 2022.

Next to national legislation, German DAX40 companies
are also subject to European regulatory requirements, which
play a unique role in global comparison (Velte, 2023). Gen-
eral relevance for the integration of sustainability into the
RMS and ICS can be derived from the requirements of the
European Green Deal. According to its provisions, European

companies must be climate-neutral by 2050 (European Com-
mission, 2021). In the context of this paper, this target is
relevant for companies as the RMS and ICS can also focus
on the reduction of emissions (COSO and wbcsd, 2018), for
example by the integration of carbon risks in the RMS (Subra-
maniam et al., 2015), or by enhancing quality of greenhouse
gas data through an effective ICS (COSO, 2023). More spe-
cific requirements for the integration of sustainability into the
RMS and ICS and the corresponding reporting are set out in
the CSRD and the associated ESRS, which are to be applied
from the 2024 reporting year.

The described regulatory developments at national and
European level underline the complexity of the regulatory en-
vironment for the German capital market and DAX40 compa-
nies. Due to the large number of individual regulations both
at national and European level, Table B1 in the Appendix pro-
vides a comprehensive overview of the relevant standards re-
garding the RMS and ICS and sustainability reporting.

3. Literature review and research questions

There is already considerable research addressing the in-
tegration of sustainability into ERM and ICS from a concep-
tual, management perspective. For example, studies look
at ERM in relation to different areas of application, such as
the supply chain (e.g. Foerstl et al., 2010; Giannakis and
Papadopoulos, 2016; Valinejad and Rahmani, 2018; T. Wu
and Blackhurst, 2009) or sustainable risk identification in the
product development (e.g. Palousis et al., 2010). Lenssen
et al. (2014), for example, emphasizes the relevance of an
integrative approach for sustainability, risk management and
governance. Other studies highlight the advantages of an ICS
in relation to sustainability issues in organizations, for exam-
ple with regard to corporate sustainability performance (e.g.
Harasheh and Provasi, 2023), or data collection (e.g. Chan
et al., 2021; J. Zhang et al., 2024).

Empirically, the link between ERM and ICS and sustain-
ability has also already been investigated. With regard to
ERM, there is a large number of studies that examine the in-
fluence of environmental management systems (EMS). Mo-
hammed (2000) found that one of the main reasons for im-
plementing an EMS can be the reduction of risks. Therefore
it can be argued that EMS is a crucial element of a complete
ERM system (S. J. Wu et al., 2008). The results of a litera-
ture review and a meta-analysis point in the same direction.
Boiral et al. (2018) found mainly positive effects on the re-
duction of environmental risks in the application of the EMS
Standard ISO 14001. The results of Nawrocka and Parker
(2009) show similar results, but with less available evidence.
As an EMS can also include other factors in addition to the
management of risks, it will not be discussed in detail in the
remainder of this paper.

Most of prior research showed a positive effect of RMS on
CSR applying quantitative methods. Pérez-Cornejo and de
Quevedo-Puente (2023) found that ERM system quality can
improve CSR performance and corporate reputation, while
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Musallam (2018) showed that the existence of a RMS en-
hances CSR disclosure. Moreover, firms with an effective
RMS can reduce the effects of individual and overarching
risks on CSR objectives, and are more willing to engage in
CSR activities (Kuo et al., 2021). In line with that, Shah et
al. (2024) demonstrated that the integration of an ERM re-
duces ESG risks and increases “green growth”. On the other
hand, there are limited studies that indicate a negative ef-
fects. Sarkis (2006) showed a significant negative effect of
adaption of environmental risk management practices on en-
vironmental performance, with a potential explanation that
the focus on risk minimization does not necessarily entail
environmental improvements. In line with that, Dobler et
al. (2014) found a negative but insignificant relationship be-
tween active management of environmental risks and envi-
ronmental performance. Here the authors argued that this
finding does not necessarily indicate an ineffective RMS, but
that the system simply did not affect the examined environ-
mental performance variables.

In other studies, ERM, CSR or ESG was applied as a mod-
erator or mediator. ERM mediates the positive correlation be-
tween board gender diversity and sustainability performance
(Fakir & Jusoh, 2020), or partially mediates the positive rela-
tionship between CSR and firm performance (Naseem et al.,
2020). Chairani and Siregar (2021) found that ESG moder-
ates the positive relationship between ERM and firm value,
while Pérez-Cornejo and de Quevedo-Puente (2023) showed
that CSR mediates the positive correlation between ERM and
corporate reputation. Further studies indicated additional
effects of integrating sustainability into ERM, such as the
reduction of costs of equity capital (Sharfman & Fernando,
2008), or the financial risk forecasting effectiveness (Capelli
et al., 2021). Another widely cited work is that of Shad et
al. (2019), who establishes a conceptual framework for the
integration of sustainability reporting into ERM and the rela-
tionship to business performance.

For the ICS, recent studies empirically indicate a positive
influence of the ICS on CSR disclosure or performance. In
general, ethical and social responsible firms are more likely
to have an effective ICS (Kim et al., 2017). P Huang et al.
(2022) found in a Chinese setting a positive correlation be-
tween internal control quality and the information content
of CSR reports by reducing companies’ agency costs. In line
with that, Wang and Hu (2023) showed internal control ef-
fectiveness favorable for environmental information disclo-
sure. Other authors came to similar conclusions (R. Huang
& Huang, 2020; J. Zhang et al., 2024). With regard to en-
vironmental performance, ICS can have a positive effect on
environmental performance through its positive effect on en-
vironmental investments (Liu et al., 2024). In line with these
findings, the probability of ICS weaknesses is negatively re-
lated to ESG performance (Moffitt et al., 2023). Moreover,
a company’s ESG rating is positive related to the growth
(change of costs) of the ICS (Harasheh & Provasi, 2023),
which emphasizes the relevance of the ICS for CSR perfor-
mance. In contrast, there are hardly any studies that show
negative effects of ICS. Only one study indicated no effect be-

tween ICS and CSR activities (Qin, 2019, cited by Li, 2020).

As for the ERM, a mediating or moderating effect was in-
vestigated in some studies. The ICS partially mediates the
positive correlation between CSR and financial performance
(L. Zhang & Su, 2023), or moderates the positive relation-
ship of corporate environmental responsibility and financial
performance (Liu et al., 2024). Other authors showed that
the positive relationship between ESG ratings and financial
performance was negatively moderated by ICS weaknesses
(Boulhaga, Bouri, et al., 2023). Further studies showed ad-
ditional effects of the ICS in relation to sustainability, such
as that in environmental uncertainty the ICS effectiveness is
higher (Jokipii, 2010). In light of the theoretical background
of this paper, Boulhaga, Elbardan, and Elmassri (2023) found
that a higher quality ICS (through the integration of CSR) can
reduce conditional accounting conservatism, which helps to
reduce agency conflicts (Shen et al., 2020). CSR and ICS can
also have a positive impact on stakeholders view of the firm
(Akisik & Gal, 2017).

With regard to German companies and the capital mar-
ket, there is less research in the analysis at the intersection
of ERM, ICS and sustainability. Based on a survey of 100
German industrial companies (including 65% listed compa-
nies), Scheffler and Flath (2023) found a full integration of
sustainability risks into the ERM by 39%. Another study ex-
amined the statements on the appropriateness and effective-
ness of the RMS and ICS for 2022, and observed only single
statements on the still expandable integration of sustainabil-
ity into the systems (Teucher & Ratzinger-Sakel, 2024). The
Accounting Standards Committee of Germany (ASCG) exam-
ined the implementation of the ESRS with the help of a sur-
vey among the DAX40 in 2023. They found that 30% linked
sustainability issues to risk management and 12.5% to the in-
ternal control system (DRSC, 2023). The results differ from
two studies carried out by the consulting firm Stakeholder
Reporting. These studies examined DAX40 sustainability re-
ports for 2021 and 2022, with a partial aspect of the anal-
ysis focusing on the risk management system. The authors
found that 85% in 2021 and 87.5% in 2022 of companies re-
ported integrating sustainability risks into their risk manage-
ment system (Stakeholder Reporting, 2022, 2023), although
the description of the method and a theoretical embedding
was barely provided.

The existing studies in relation to the German capital
therefore fail to examine the company reports in relation
to the ICS and RMS in more detail, or have methodological
or scientific limitations. Against this background, this paper
aims to answer the following main research question:

RQI: What is the status of reporting on the
sustainability-related ERM and ICS in German
DAX companies?

Previous research emphasize that companies operating in
environmental sensitive sectors are expected to disclose more
environmental information (Chelli et al., 2018). As men-
tioned before, the second objective of this work is to examine
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how these findings can be further developed in the area of
reporting on sustainability-related ERM and ICS. This paper
adopts the definitions for sensitive industries from previous
studies (Garcia et al., 2017; Richardson & Welker, 2001).
From the perspective of stakeholder agency theory, stake-
holders may hold higher expectations of these organizations,
for example, in the area of sustainable corporate governance
or reporting. To meet the increased demand for information
and to counteract the subsequent information imbalances,
more detailed reporting may be necessary. Based on this, the
second research question is as follows:

RQ2: How does the reporting differ between com-
panies from environmental sensitive, and less sen-
sitive industry sectors?

4. Research methodology

4.1. Sample selection and data sources

This study examines 29 German companies listed on the
DAXA40 for the period from 2022 and 2023. The correspond-
ing DAX40 composition is based on the official report of the
financial services provider Qontigo as of 31 December 2023.

The German capital market was chosen due to recent
European (e.g. CSRD) and national regulatory (e.g. GCGC)
developments. In addition to the substantive regulatory
requirements, corporates operating in the German capital
market are subject to two different forms of legal binding
(hard law vs. soft law), making them a unique research
object. DAX40 companies were selected as they represent
the largest companies within the German capital market. In
light of the theoretical framework, these organizations are
expected to need and have a more developed RMS and ICS
(Gatzert & Martin, 2015; Lundqvist, 2015), as they are fac-
ing a broader range of stakeholders (Hernandez-Madrigal
et al.,, 2020) which are increasing demanding sustainabil-
ity disclosure (Boiral et al., 2020), and are more likely to
face significant agency problems (Jensen & Meckling, 1976;
Sarens & Christopher, 2010). In addition, they are subject to
the most comprehensive regulatory provisions due to their
size.

The observation period starts with the financial year
2022, as the revised version of GCGC had to be applied here
for the first time. Moreover, the financial year 2023 is the
last year before the application of the CSRD. Beyond that,
the years 2022 and 2023 are the most recent years for which
the data sources were available. The two-year period allows
the observation of a possible trend, albeit only to a limited
extent.

Data was sourced from annual reports, sustainability re-
ports, if available integrated reports, which were manually
downloaded from the respective companies’ websites. These
data sources were chosen because all DAX 40 companies pub-
lish such reports, and all data was expected here for the fur-
ther course of the data analysis. Other published disclosure

vehicles such as "ESG presentations" and the like were not in-
cluded. For reasons of comparability, only reports in English
language were analyzed.

The initial sample consists of all 40 companies listed
in the DAX40. This paper applies three exclusion criteria.
First, eight financial and insurance companies are excluded
due to their special regulations (Velte, 2017), following the
approach of previous research (e.g. Deumes and Knechel,
2008; Gad, 2020). Second, for reasons of comparability and
due to the research focus, this paper excludes two additional
companies that do not report in accordance with German law.
This approach is also in line with prior studies (Teucher &
Ratzinger-Sakel, 2024). Third, one company was excluded
due to its practical reporting practice. The non-financial
statement according to GCC represents a relevant report el-
ement in the context of the data analysis (see Chapter 4.4).
Therefore, one company, whose non-financial statement was
integrated into another company’s group statement, was ex-
cluded. The final sample therefore consists of 29 companies.

In light of the second research questions of this paper, the
final sample is further categorized into companies operating
in (non-) environmental sensitive industries.

Table 1 provides an overview of the selection process, dis-
tribution by industry as well as the proportion of companies
operating in (non-) environmental sensitive sectors. Table B2
in the Appendix provides a comprehensive overview of all the
companies examined, their associated industry and the com-
pany reports that were used for the data analysis.

4.2. Development of the disclosure index

A cornerstone of this research was the development of a
suitable method for analyzing ESG reports in terms of the
integration of sustainability into the ERM and ICS. This pa-
per applies a self-developed disclosure index, which can be
seen as a sub-type of a content analysis (Hassan & Marston,
2019; Krippendorff, 2019). In previous research, disclosure
indices were often deployed to analyze disclosures on the ICS
(e.g. Deumes and Knechel, 2008; Gad, 2020; Van De Poel
and Vanstraelen, 2011). However, there is less use of indices
with regard to the RMS. To the best of the author’s knowl-
edge, there has been no previous study that has examined
the ERM and ICS in an integrated index. The attempt of this
paper to develop an index for the integrated analysis of both
systems therefore represents a novel approach.

The selection of the items is one of the key issues in the
development of an index (Marston & Shrives, 1991). Against
this background, the content of the index in this paper was
developed on the basis of two popular conceptual frame-
works by COSO. Specifically, it builds on the Enterprise Risk
Management — Integrating with Strategy and Performance
framework (see COSO, 2017), and the Internal Control — In-
tegrated Framework (see COSO, 2013). These frameworks
are the dominant models for both the RMS and ICS (Chen et
al., 2017; Hayne & Free, 2014; Hernandez-Madrigal et al.,
2020). Previous research also used COSO frameworks for
the development of disclosure indices (e.g. Hooghiemstra
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Table 1: Sample selection and description.

Panel A: Sample size

Companies in the DAX40 40
less
Finance and insurance companies? 8

Not reporting to German law

Practical reporting practice

Final sample 29
Panel B: Distribution by industry sector

Industry sector® lc\l:nlll;);rfigsf
Automobile 5
Chemicals 5
Consumer 3
Industrial 5

Pharma & Healthcare 3

Utilities 2

Others 6

Panel C: Categorization by (non-) environmental
sensitive sector®

Companies in environmental sensitive
sectors

13

Companies in non-environmental

. 16
sensitive sectors

2 This includes two companies that were classified as financial holdings by
the Frankfurt Stock Exchange and were therefore excluded.

b The sectors were determined on the basis of the Frankfurt Stock Market
classification. Sectors that only include one company (Construction, Retail,
Software, Technology, Telecommunications, Transportation & Logistics)
haven been grouped as “Others”.
¢ Environmentally conscious sectors include the following industry sectors:
Chemicals, Industrial, Utilities, Construction.

et al., 2015; Michelon et al., 2015), thereby supporting the
approach of this paper.

The development of the index was based on the differ-
ent conceptual elements of the frameworks. COSO defines
so-called components, principles, and for the ICS framework
points of focus. Principles represent the fundamental con-
cepts within each component of the respective systems.
Points of focus provide further explanations. Thus, the as-
sessment criteria of the index are mainly derived from the
principles, as they are well suited as evaluation items due
to their substantial and practical focus. In some cases, the
assessment criteria refer to the points of focus. Recently,
COSO has further developed the internal control framework
for sustainability reporting (see COSO, 2023). Similarly, the
COSO risk management framework was adopted for the ap-
plication to ESG-related risk (see COSO and wbcsd, 2018).

In doing so, COSO does not define any new components or
principles, but interprets and explains them in the context
of sustainability. With regard to the focus of this paper, the
new interpretations are also considered when developing the
assessment criteria. In addition to the COSO frameworks,
the substantive structure of the index is also derived from
the regulatory environment. This approach makes it possible
to combine the more practical, process-related character of
the COSO frameworks with some of the content-related focal
points on sustainability issues found in recent legislation.

Notably, some of the components and associated princi-
ples in the frameworks are very similar (Lundqvist, 2015),
for example in terms of their substantive focus and possi-
ble practical application. Therefore, certain principles are
merged within the index to reflect these overlaps and to avoid
double data collection. As mentioned before, this integrated
approach for analyzing the reporting on the ERM and ICS
represents a new method. Previous studies often examined
either and exclusively the ERM or the ICS based on its com-
ponents defined by COSO (e.g. Chen et al., 2017; Crawford
and Nilsson, 2023; Michelon et al., 2015). Nonetheless, the
merging of these frameworks is supported by recent litera-
ture, which emphasizes the substantive overlap and a some-
times unclear distinction between the individual principles
(Prewett & Terry, 2018). The consolidation of the principles
is supported not only by factual similarities but also by the
integrated understanding of the ERM and ICS of this paper.
In this way, the integrated index developed for this study will
analyze the reporting of both systems in a connected and in-
tegrated way.

4.3. Integrated ERM and ICS disclosure index

The developed index is conceptually structured as fol-
lows. Assessment criteria form the specific items for the eval-
uation of each ESG report. These criteria are grouped into
different categories based on their substantive focus. Sections
then divide these categories from an organizational perspec-
tive.

The index is divided into three sections: (1) General char-
acteristics, (2) Performance on environmental issues, and (3)
Monitoring. The first section outlines general features of the
systems from an organizational perspective. It includes the
categories System environment (category 1), Statement on sys-
tem setup (category 2) and Specific system setup (category 3).
The second section provides an in-depth analysis of the prac-
tical application of the systems within the five topic-related
ESRS for environmental aspects (ESRS E1 to E5). In this way
it combines the process-related character of the COSO frame-
works with content requirements of the regulatory environ-
ment. Consequently, the focus is less on the specific systems
but more on the practical management of sustainability risks.
Based on the five ESRS topics, this section consists of five cat-
egories Performance I - V (category 4 to 8). The third section
deals with the monitoring of the systems and includes the cat-
egories Internal oversight (category 9) and External oversight
(category 10).
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Due to the different number of assessment criteria and
index categories, the index is not weighted equally. Since in
the later analysis each index section is considered separately
and the different sections are not set in relation, a balancing
weighting was not considered necessary.

All criteria are rated on a binary scale from 0 to 1. Zero
points correspond to no statement on the respective criterion.
One point correspond to the existence of the respective crite-
rion. Here, for example, a detailed description of a process is
necessary. Simply referring to the existence of a correspond-
ing process is not considered sufficient. This leads to a total
achievable score of 45 points (100%).

Table B3 in the Appendix provides a general overview of
the index, including the allocation of the COSO framework
principles and the embedded regulatory framework. Table
B4 describes the derivation principles and a detailed descrip-
tion of the assessment criteria.

4.4. Data analysis

The data analysis comprises of the following four steps:
selection of relevant disclosure vehicles, definition of report
elements to be analyzed, performance of the assessment, and
analysis of the data.

The first step was to select relevant disclosure instruments
for the subsequent analysis. Drawing on the theoretical and
regulatory framework, annual reports, sustainability reports,
and integrated reports (where available) were considered
relevant and defined as data sources. In a second step, the rel-
evant report elements were determined. In light of the the-
oretical background, only those elements that are initiated
by management were considered. Based on the regulatory
framework, the entire management report and the sustain-
ability report were considered relevant, thus serving as the
fundamental database for the assessment. However, certain
index categories deviate from this general logic. For index
categories 2 and 9, only the corporate governance statement
and the risk and opportunity report within the management
report are considered. Both index categories were derived
from the recommendations of the GCGC. The mentioned re-
porting elements represent the expected locations for cor-
responding reporting. For index category 10, the auditor’s
report is the relevant part of the report due to the focus of
the assessment criteria. All other report components (e.g.
the annual financial statement, or the remuneration report)
were excluded from the analysis due to their irrelevance to
the focus of this study. The general focus on the narrative el-
ements of reports is also in line with the approach of previous
studies (Hooghiemstra et al., 2015), as information about for
example on the ICS (Deumes & Knechel, 2008; Van De Poel &
Vanstraelen, 2011) and sustainability (Beattie, 2014) mainly
occurs in these parts. The allocation of the analyzed report
components to the assessment criteria can also be found in
Table B3 in the Appendix. The third step was the assessment
based on the criteria of the disclosure index. The final re-
sults were documented in a separate Excel spreadsheet. This
spreadsheet forms the dependable data basis for the analysis.
Simultaneously, the documents were coarsely systematically

coded according to the assessment criteria. MAXQDA2024
(Version 24.4.0) was utilized for the coding. The reason for
the coding methodology was to achieve better transparency,
traceability and thus finally the best possible consistency. In
summary, a total of 2610 individual data points needed to be
recorded for the entire sample and both years. The coding
resulted in 2985 labeled passages. Step four was to analyze
the collected data. In order to provide an overall statement
about the reporting quality, this paper follows the four levels
defined by Wulf et al. (2020). A score of 25% or less is con-
sidered rudimentary. Reporting is rated as restrained if the
score is between 25% and 50%, and satisfactory if it is be-
tween 50% and 75%. Reports scoring over 75% are consid-
ered comprehensive. Percentages were calculated by dividing
the individual points by the maximal achievable score. The
presentation of the findings was partly inspired by the re-
search of Braasch and Velte (2023) and Deumes and Knechel
(2008), who also applied assessment models, although in a
different research areas.

5. Results

5.1. Overall results

Table 2 shows the numerical scoring distribution with ab-
solute and relative data for all 29 sample companies and both
years analyzed.

In the following, the overall results are described. They
are displayed in the Total Score column in Table 2. The per-
centages presented are calculated based on the maximum
achievable score for the entire index. The analyzed compa-
nies achieved an average score (Mean) of 42% in 2022 and
45% in 2023. Both mean values are therefore in the range
of restrained report quality. Although a positive trend can be
identified, the Mean Growth Rate of +3.80% is only in the
low single-digit percentage range. The maximum number of
points (Points,;,,) in both years is 67%, corresponding to a
satisfactory level. On the other hand, the minimum num-
ber of points (Pointsy,;,) is 22% in 2022 (20 % in 2023),
and thereby in the area of rudimentary reporting quality.
From the perspective of stakeholder agency theory, the re-
sults demonstrate that companies have significant potential
for improvement in order to reduce information asymmetries
and agency costs. The overall results are also presented in
Figure 1.

5.2. Results by index section

This chapter describes the consolidated results per index
section. The results for the three index sections are provided
as Sub-scores I-III within Table 2. Base values for calculating
the percentages are the respective maximum scores of the in-
dex sections. The results for the first index section (General
characteristics) are above the mean of the total score in both
years. The average sub-score increases from 69% in 2022
to 70% in 2023, equal to a mean growth rate of +1.24%.
Both values are therefore in the satisfactory area of report-
ing quality. From a theoretical perspective, it can be implied
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Table 2: Consolidated numerical scoring across sections and categories.

(1) General characteristics

(2) Performance on environmental issues

(3) Monitoring

Year Cat.1 Cat.2 Cat.3 U Cat.4 Cat. 5 Cat.6 Cat7 Catg U Cat.9 < Sub- Total
score I score I1 10 score IIT score
2023
Score, 4 4 4 12 6 6 6 6 6 30 5 3 8 50
Mean 3.79 2.90 1.66 8.34 3.34 1.24 2.66 1.83 1.97 11.03 0.79 0 0.79 20.17
%4 (72) (41) (70) (67) (25) (53) 37 (40) (37) (16) ) (10) (45)
Median 4 3 2 8 3 1 3 2 2 11 0 0 0 20
(100) (75) (50) (67) (60) (20) (60) (40) (40) (37) ) ) ()] 44
Std. Dev. - - - 1.06 - - - - - 4.33 - - 1.13 4.85
2022
Score, 4 4 4 12 6 6 6 6 6 30 5 3 8 50
Mean (%) 3.97 2.69 1.59 8.24 3.14 1.24 2.38 1.55 1.62 9.93 0.55 0 0.55 18.72
99 (67) (40) (69) (63) (25) (48) 8D (32) (33) (11) 0) ) (42)
Median 4 3 2 8 3 1 2 1 1 9 0 0 0 18
(abs) (100) (75) (50) (67) (60) (20) (40) (20$) (20) (30) (0) 0) 0) (40)
Std. Dew. - - - 1.22 - - - - - 4.16 - - 0.89 4.66
Mean - - - +1.24% - - - - - +5.51% - - 9.95% +3.80%
Growth Rate
Sensitive _ _ _ _ _ _ _ _ _ 3 _ _ _ +3.11%
sector
Non-sensitive a _ _ _ _ _ _ _ _ _ _ _ 414.39%

sector

Note. This table shows the total scoring, broken down by index section and the associated ten index categories. Moreover, it presents the results based on the sector categorization.
Percentages have been rounded to one decimal place.

Abbreviations: Score, = Score achievable. Std. Dev. = Standard Deviation.
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Figure 1: Overall scoring for 2022 and 2023.

that companies report in a comprehensive manner to meet
stakeholder demands and reduce information asymmetries.
The mean value for the second index section (Performance on
environmental issues) is slightly below the respective value of
the overall scoring. In 2022, the mean sub-score is 33% (37%
in 2023). This places both years in the area of restrained
reporting quality on performance on environmental issues.
However, the mean growth rate (4+5.51%) is slightly above
the corresponding value of the overall scoring. The third in-
dex section (Monitoring) reveals the lowest sub-scoring. In
2022, the average is 7% and reaches 10% in 2023. This cor-
responds to a relatively high Mean Growth Rate of +9.95%.
However, the values are clearly in the rudimentary range in
terms of reporting quality. For the last two categories, there is
the risk of insufficient reporting quality to adequately address
information asymmetries between the management and ex-
ternal stakeholders.

5.3. Results by index category and criterion

The following chapter describes the results from the scor-
ing categories and selected assessment criteria based on the
mean values. For the index categories, Table 2 displays the
consolidated results. Detailed results for all assessment cri-
teria can be found in Table B5 in the Appendix.

Categories of the first index section. The first category
(General system environment) addresses the system environ-
ment of the ERM and ICS, comprising relatively general
items. This index category contains the highest mean value
within the first index section for both years (2022: 99%;
2023: 95%). All four assessment criteria are close to the op-
timal mean of 1.0, indicating comprehensive report quality

and a solid approach to addressing information asymme-
tries. One possible explanation for these results may lie in
the broad and generic focus of the specific COSO principles
on which the assessment criteria in this category are defined.
Category 2 (Statement on system setup) was developed on
the basis of recommendation A.3 of the GCGC to integrate
sustainability into the RMS and ICS and consequently into
the CMS. For both years, the average mean values indicate
satisfactory reporting quality and show a positive develop-
ment (2023 = 72%; 2022 = 67%). When examining the
declaration of compliance with recommendation A.3 of the
GCGC (assessment criterion 2.1), a positive development
can be observed, with all analyzed companies providing a
corresponding statement in 2023. Thus, the maximum mean
value of 1.0 was achieved in 2023 (2022: 0.90). One po-
tential explanation for the lower score in 2022 might be that
the GCGC revision was introduced during the financial year
2022. Therefore, not all companies may have published a
corresponding declaration on the revised code in time. With
regard to individual statements about the systems, three as-
sessment criteria cover the RMS (assessment criterion 2.2),
ICS (assessment criterion 2.3) and CMS (assessment crite-
rion 2.4). The analyzed companies report most frequently
on the integration of sustainability into the RMS (2023 =
0.90; 2022 = 0.86), followed by the ICS (2023 = 0.72; 2022
= 0.62), and lastly the CMS (2023 = 0.28; 2022 = 0.31).
Except for the CMS, a positive development from 2022 to
2023 is noticeable. However, the values are distributed in
the spectrum of restrained, satisfactory and comprehensive
reporting quality, demonstrating uneven reporting quality
on the systems. Particularly noteworthy is the significantly
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lower level of reporting on the integration of sustainability
into the CMS. The substantially lower score for the CMS
may be explained by the fact that the GCGC only refers to
the RMS and ICS in its recommendation A.3. However, the
CMS is described as a part of the RMS and ICS in Princi-
ple 5 of the GCGC and should therefore also be included in
the reporting. The results for the RMS are similar to those
of Stakeholder Reporting (2023), who found that 87.5% of
the analyzed DAX40 companies had integrated sustainability
into their risk management system by 2022. Finally, category
3 (Specific system setup) deals with statements about selected
system specifications. The analysis reveals restrained re-
porting quality for both years, with virtually no positive
developments (2023 = 41%; 2022 = 40%). The analysis
showed the highest mean values in the area of reporting
on the application of environmental management systems
(assessment criterion 3.4), which can be seen as part of a
risk management systems (2023 = 0.93; 2022 = 0.93). Re-
porting on sustainability-related aspects of the respective
industries (assessment criterion 3.1) received less attention
and suggests restrained quality (2023 = 0.48; 2022 = 0.45).
Companies barely report on their risk appetite (assessment
criterion 3.2) or on the consideration of (un)intentional mis-
use (assessment criterion 3.3) in the area of sustainability
issues. The mean values for both the reporting on the risk
appetite (2023 = 0.10; 2022 = 0.07), as well as on the con-
sideration of misuse (2023 = 0.14; 2022 = 0.14), clearly fall
into the scope of rudimentary reporting.

Categories of the second index section. Categories 4 to 8
deal with practical statements on risk management perfor-
mance for the five ESRS environmental issues and contain
five assessment criteria each. Due to the large number of in-
dividual assessment criteria, the results are presented in con-
densed form in the following. A cross-category comparison
of the mean values shows that the companies provide infor-
mation particularly on the topics of climate change (2023 =
67%; 2022 = 63%), and water and marine resources (2023
= 53%; 2022 = 48%). Thus, reporting on both topics is
of satisfactory reporting quality or has developed into this
category during the observation period. The environmental
topics of biodiversity and ecosystems (2023 = 37%; 2022 =
31%), and resource use and circular economy (2023 = 40%;
2022 = 32%) range in the middle of the five categories and
demonstrate the biggest development. Nevertheless, compa-
nies only report on both topics with restrained quality on av-
erage. The topic of environmental pollution (2023 = 25%;
2022 = 25%) receives the least attention in the disclosure
and is in the upper rudimentary range of reporting quality.
Figure 2 shows the distribution of the scoring according to
the five ESRS topics. As mentioned before, the same five as-
sessment criteria are applied for each environmental ESRS
topic (index category). Looking at the mean values for the
five criteria across all ESRS topics, a clear focus emerges.
Companies report most frequently on risk mitigation and re-
sponse (2023 = 0.90; 2022 = 0.88), followed by risk iden-
tification, assessment and prioritization (2023 = 0.60; 2022
= 0.54). Reporting on the application of technology (2023

= 0.28; 2022 = 0.22), and the relevance and quality of data
is almost identical (2023 = 0.24; 2022 = 0.22). It is par-
ticularly noteworthy that hardly any company makes a clear
statement about integrating the ESRS topics into their risk
management system (2023 = 0.18; 2022 = 0.12). This result
is in line with the statements of Soomro and Lai (2017), who
emphasize that the processes of sustainability and risk man-
agement are rarely integrated. However, the results for the
integration of ESRS into the risk management system show
a negative deviation from the results of a previous study. A
survey found that 30% of DAX40 companies have integrated
the ESRS into their RMS in 2023 (DRSC, 2023). This dis-
crepancy highlights the necessity for companies to enhance
their reporting quality in order to reduce potential informa-
tion asymmetries. Figure 3 presents the average distribution
of the assessment criteria across the five ESRS topics.

Categories of the third index section. Category 9 (internal
oversight) focuses on internal oversight. Although this cate-
gory achieves a better score than the second category in this
section, it is still clearly in the area of rudimentary report-
ing quality (2023 = 16%; 2022 = 11%). The mean values
of the assessment criteria are as follows. Companies most
often report on the evaluation and improvement of systems
in the context of sustainability (assessment criterion 9.3), al-
beit only in the area of rudimentary or restrained reporting
quality (2023 = 0.38; 2022 = 0.28). The next most frequent
item reported is the performance of an internal audit with
a focus on ESG issues (assessment criterion 9.2). Although
a relatively significant growth can be observed, both values
indicate only rudimentary disclosure (2023 = 0.21; 2022 =
0.10). The remaining three items play a subordinate role in
the reporting and score all in the area of restrained reporting
quality. In light of existing research, the results of assessment
criterion 9 are noteworthy. This item deals with the state-
ment on the appropriateness and effectiveness of the ERM
and ICS with regard to sustainability in accordance with rec-
ommendation A.5 of the GCGC. Teucher and Ratzinger-Sakel
(2024) also analyzed the reports of the DAX 40 companies in
2022 for this statement. In their analysis of the inclusion
of sustainability in the statement, they remain quantitatively
imprecise, merely referring to “individual cases” (Teucher &
Ratzinger-Sakel, 2024, p. 366). The analysis of this paper
obtained a mean score for both years of 0.1. In absolute fig-
ures, this corresponds to three companies that have reported
accordingly. However, due to the lack of precise information,
it is not possible to say whether this research is completely
in line with the previous findings. The items in category 10
(external oversight) analyze whether an external audit of the
three systems ERM, ICS and CMS has been carried out with
regard to sustainability on the basis of the IDW standards.
No company has reported on a corresponding audit.

5.4. Results by categorization based on environmentally sen-
sitive sectors
With regard to the second research question of this pa-
per, the analysis revealed mixed results. Prior research sug-
gests that companies operating in environmentally sensitive
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Figure 2: Scoring by index section two (ESRS topics).
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Figure 3: Scoring by assessment criterion in index section two.

sectors are expected to report more on sustainability (Chelli
et al., 2018). From the perspective of stakeholder agency
theory, external stakeholders may have higher expectations
of these companies, for example with regard to sustainable
corporate performance and reporting. Consequently, a more
comprehensive reporting is required to address higher infor-
mation asymmetries and reduce agency conflicts. For 2022,
it can be observed that companies belonging to environmen-
tally sensitive sectors produce better reporting quality. Nev-
ertheless, the percentage difference is relatively marginal.
Companies operating in the sensitive sector achieve a mean
value of 44.72%, while the remaining companies achieve an
average score of 40.28%. Both groups are still operating at

the level of restrained reporting quality. The trend towards
2023 shows that the quality of reporting by companies from
non-sensitive sectors has improved by a greater proportion.
The mean growth rate here is +4.39%, while the sensitive
sector only gained +3.11% on average. Consequently, the
statement that companies in environmental sectors produce
better reporting quality can no longer be fully supported for
2023. The results imply that the affiliation to environmental
sectors does not necessarily influence the reporting quality in
the context of risk management and internal control systems.
Figure 4 presents the findings according to the categorization
for both years.
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6. Conclusions

6.1. Implications for academia, policy and business practice

This study contributes to sustainable corporate gover-
nance literature and closes a research gap for the German
capital market. The paper developed a disclosure index that
examines both the risk management and internal control
system in the context of sustainability. To the best of the
author’s knowledge, this integrated approach has never been
applied in research before and thus represents a novelty in
academic literature. When looking at the findings, the over-
all analysis showed that companies report with restrained
quality on the integration of sustainability into their ERM
and ICS. From the perspective of stakeholder agency theory,
companies publish sustainability reports to address infor-
mation asymmetries between the management and external
stakeholders, helping to reduce agency costs (Buallay, 2022;
Gray et al., 1995; Hahn & Kiihnen, 2013; Michelon & Par-
bonetti, 2012). High-quality reporting on the systems can
therefore be seen as an important approach for improving
transparency about the way sustainability risks are man-
aged or how the internal control system may be used to
improve the reliability of sustainable reports. The analysis
also revealed that some aspects of the systems in connection
with sustainability are not reported on, or insufficiently re-
ported on. Therefore, there is a probability of information
asymmetries, which may lead to agency conflicts or higher
agency costs. Due to scarce prior research, a discussion
based on previous findings presented a hurdle. As presented
in Chapter 5, some of the outcomes are in line with previous
research. However, existing studies often lack substantive
depth or methodological quality, thereby hindering a valid
comparison. With regard to the second research objective

of this paper, the conclusions of earlier research cannot be
clearly confirmed. Previous authors stated that companies
operating in environmental sectors may publish more envi-
ronmental information (e.g. Chelli et al., 2018). This does
not necessarily appear to be the case when reporting on the
interface between sustainability and ERM and ICS. While
in 2022 a slightly better reporting quality from companies
in environmentally sensitive sectors could still be observed,
the results for 2023 showed an almost balanced reporting
quality.

The results of this research also have implications for pol-
icy makers and regulatory bodies. The analysis showed a po-
tential influence of specific legal provisions on reporting qual-
ity. For example, index category 3 was developed on the ba-
sis of the soft-law GCGC recommendation A.3. According to
this, the ERM and ICS should also cover sustainability-related
goals. Simultaneously, §161 GCC refers to the GCGC recom-
mendations and requires a statement of compliance with the
recommendations. If no compliance statement is provided,
deviations must be explicitly explained. The results in cate-
gory 3 reveal that for both years almost all companies (2023
= 100%, 2022 = 90%) did not declare any explicit deviation
from recommendation A.3. The lower value for 2022 could
possibly be explained by the implementation of the revised
version within the observation period. However, further find-
ings in category 3 reveal that fewer companies disclose a vol-
untary statement about the integration of sustainability into
their systems. Under the stakeholder agency paradigm, sim-
ply stating compliance without providing specific substantial
reference may not be as effective as making an explicit qual-
itative statement to reduce information asymmetries. This
paper argues in favor of amendments to existing regulatory
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obligations, also to counteract the risk of information asym-
metries and agency conflicts. The goal should be a clear reg-
ulatory framework that enables companies to report in a re-
liable, comprehensive and consistent form on the integration
of sustainability into the ERM and ICS. Consequently, distinct
substantive requirements should be set. In the light of the
findings of this paper, the following selected aspects should
be included in future legal amendments. First, there should
be a precise description of which sustainability aspects are
included in the ERM and ICS. Second, the role of further
corporate governance mechanisms (e.g. IAS) should be de-
scribed in this context. Third, in view of the results of assess-
ment criterion 9.5, a detailed qualitative statement on the ef-
fectiveness and appropriateness should be required. Fourth,
reporting should also cover the performance and results of
an external audit on the two sustainability-related systems.
In addition to the substantive requirements, the legislation
should also prescribe a clear location for such disclosures.
From the author’s point of view, the corporate governance
statement may be suitable. A corresponding regulatory re-
quirement may be integrated into Section 289 (4) GCC in
conjunction with Section 289f HGB. According to the first
paragraph, companies are already required to report on the
key features of both systems, but in the context of the finan-
cial accounting process. The second paragraph requires the
submission of the corporate governance statement.

Moreover, this paper reveals implications for business
practice. The results indicate clear weaknesses (e.g. descrip-
tion monitoring aspects) when reporting on the integration
of sustainability into the ERM and ICS. Consequently, com-
panies may draw on these results, adapt their reporting and
thus take a step towards reducing information asymmetries
with external stakeholders.

6.2. Limitations and recommendations

This study holds some methodological limitations that
also show the potential for future research. First, limita-
tions exist with regard to the sample selection. This paper
analyzed a narrow sample of 29 companies listed in the Ger-
man DAX40. Thus, future research could also focus on the
reporting practices of the financial and insurance companies
that were excluded from this study. Furthermore, compa-
nies listed on other indices of the German capital market
(e.g. MDAX, SDAX) could be examined. Since the obliga-
tions of the CSRD will also have to be applied by non-listed
German companies in the future, an investigation may also
be interesting here. Considering non-listed companies is also
interesting since the recommendations of the GCGC to in-
tegrate sustainability into the RMS and ICS primarily target
listed companies. Accordingly, these companies are required
to submit a declaration of conformity. A comparison between
listed and non-listed companies would also be interesting to
examine the influence of recommendations and conformity
declarations on disclosure practices. Moreover, the analy-
sis could be carried out on the European capital market in
order to examine possible differences between different na-
tional regulatory regimes on the reporting behavior and qual-

ity. Second, there are limitations in terms of the used data
sources. The reports examined represent the dominant dis-
closure vehicles and are therefore suitable for the objective
of this research using a disclosure index. However, it must
be noted that not all written information necessarily reflects
the actual integration of sustainability. Apart from text anal-
ysis, expert interviews or questionnaires for example could
be additional qualitative methods to analyze the integration
of sustainability into the RMS and ICS. Third, the application
of a disclosure index as a type of content analysis holds some
limitations. A disclosure index can only measure the content
based on the pre-defined evaluation items. The development
of the index used in this paper was given particular impor-
tance and has therefore also been developed based on the
widely applied COSO frameworks for both systems. How-
ever, it cannot be ruled out that the index does not cover some
aspects that were reported on and are also important for
a further understanding of the integration of sustainability
into the RMS and ICS. As mentioned by Marston and Shrives
(1991), the problem may arise that certain items are not as
relevant for some companies as they are for others. Since this
paper examines companies from different industry sectors,
this might also be a weakness of the method. Furthermore,
the index does not reflect the extent of reporting on a specific
criterion. The sole use of a binary disclosure index makes it
impossible to analyze where a particular assessment criterion
was reported in the reports. Fourth, there are also limita-
tions in terms of the scope of this research. Also, against the
background of practical realizability, this paper focused on
performance in relation to the environmental issues defined
by the ESRS. Future research could build on the conceptual
framework of this paper and investigate the reporting on the
integration of social topics into the RMS and ICS, for exam-
ple using the social issues defined by the ESRS. Fifth, there
are limitations with regard to the practical execution of this
study. Through the clear definition of the assessment criteria
and the use of a coding tool, an attempt was made to max-
imize reproducibility. However, as this study was conducted
by a single person, biases or individual imprecision cannot be
ruled out.

7. Summary

The aim of this paper was an empirical-qualitative assess-
ment of the reporting on the integration of sustainability into
the RMS and ICS. The overarching research objective of this
study, stated by the first research question, was to gain em-
pirical insights into the quality of reporting. A second re-
search question focused on potential disparities in the report-
ing quality between companies operating in (non-) environ-
mental sensitive sectors.

Building on stakeholder agency theory, the study focused
on a sample of 29 German DAX40 companies. For the anal-
ysis, a self-developed disclosure index was applied to ESG
reports for the financial years 2022 and 2023. The approach
of integrating both systems into one index for an analysis of
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ESG reporting represents a new method in academic sustain-
able corporate governance literature.

The topic, sample and observation period was motivated
by societal, practical and regulatory relevance. Organiza-
tions are facing a growing number of complex sustainabil-
ity issues and the associated risks, while stakeholders are
increasingly demanding sustainable corporate performance
and associated reporting. Integrating sustainability into the
ERM and ICS and corresponding reporting can therefore be
an approach to adequately address sustainability risks, im-
prove sustainable corporate performance and increase the
reliability of sustainability reports. Furthermore, companies
are subject to an increasing number of current and future
regulations at both the national and European level.

This research contributes to an identified research gap.
There is very scare qualitative research at the intersection
between sustainability and risk management and internal
control systems. Existing research mainly uses quantitative
methods. With regard to the German capital market, previ-
ous qualitative research pays little attention to sustainabil-
ity or lacks methodical quality. To the best of the author’s
knowledge, there is no research examining the integration
of sustainability into ERM and ICS with a combined disclo-
sure index. Through the lens of stakeholder agency theory,
reporting on these systems can help to reduce information
asymmetries between the management and external stake-
holders.

The empirical results indicate an overall restrained re-
porting quality. There are significant differences among the
individual index sections, categories and assessment criteria.
A minor trend was observed from 2022 to 2023. Therefore,
with regard to the first research question, the results show a
mixed picture. In light of the theoretical framework, there is
a risk of information asymmetries between management and
external stakeholders, which can lead to increased agency
costs. As for the second research question, in 2022 it can
be noted that companies in environmentally sensitive sectors
are reporting at a higher rate. In 2023, this observation can
no longer be supported.

The research has several methodological limitations, such
as the size of the sample, possible methodological deficien-
cies in the development of the index, or personal bias when
conducting the analysis. Based on a number of limitations,
recommendations for future research can be derived.

The research is highly relevant for business practice,
academia and regulatory bodies. The results show distinct
shortcomings that can be drawn upon by policy makers and
companies in the future.
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Abstract

This study examines the impact of Environmental, Social, and Governance Disclosure (ESGD) on a company’s ownership struc-
ture in predominantly developed economies. It aims to assess whether ESGD influences the shares held by different investor
types, with a focus on institutional investors. Using data from 2016 to 2022, ESGD is measured relatively and absolutely, while
ownership is categorized into corporate, government, individual, and institutional types. A multivariate regression assesses
the overall impact, and a univariate regression specifically examines the effect on institutional ownership. The analysis reveals
a significant link between ESGD and ownership structure, suggesting that ESGD shapes ownership dynamics. In particular,
institutional investors respond positively to relative ESGD, valuing how a company’s ESG transparency compares to its peers.
The study acknowledges limitations like the short time frame and potential biases in the database. Nevertheless, the findings
suggest that companies can attract institutional investors by improving ESG transparency, even if actual ESG outcomes are
modest. This research contributes to the understanding of how ESG transparency shapes investor behavior, offering valuable
insights for companies, investors, and policymakers.
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1. Introduction 7). However, investment priorities shifted significantly in re-
cent years: A growing number of investors increasingly value
not only financial performance but also sustainable and re-
sponsible business practices, with ESG becoming more rel-
evant in business and society (Zairis et al., 2024, p. 7).
From individual daily habits to national and global strate-
gic initiatives, sustainable and socially accepted behavior has
emerged as a critical focus. In response to these broader so-
cietal shifts, corporates increasingly address ESG and its im-
plications (Barnea & Rubin, 2010, p. 71). Consumers, em-
ployees, and regulators are pushing for greater corporate ac-
countability on topics like climate change, social justice, and
ethical governance. As a result, companies are under increas-
ian Nadicksbernd, for his continuous guidance, expert advice, and sup- 1I.1g pressure to demonstrate their Commltm ent to E SG. prin-
port throughout the entire thesis process. His insightful feedback greatly c1ples (Cao et al., 2019, p. 289). This, in turn, is dlreCtly
contributed to the development of this work. I also extend my heart- connected to how firms communicate their ESG efforts to
felt thanks to my family and friends for their constant encouragement stakeholders, notably through ESG disclosures (ESGD). The

and support. .Thelr presence throughout this journey prov.lded essent}al rise of ESGD represents a new dimension of transparency,
balance, helping me navigate challenges and recognize milestones with

For decades, investor behavior has been portrayed as pri-
marily driven by financial performance, with iconic figures
such as Warren Buffett representing the prototypical investor
focused on fundamental value metrics: key numbers about
cash flows, returns, and market positioning have been cen-
tral (Koller, 2020). The traditional notion of an investor con-
jures images of individuals or institutions making decisions
based solely on the bottom line, often sidelining concerns
related to non-financial factors such as environmental, so-
cial, and governance (ESG) practices (Zairis et al., 2024, p.
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tal performance in addition to its financial health. While
ESGD is still a relatively new trend, its influence on investor
behavior is becoming increasingly recognizable (Cao et al.,
2019, p. 287). As key recipients of ESG information, in-
vestors use these insights to assess corporate responsibility
and long-term sustainability, shaping their investment deci-
sions accordingly (Grewal et al., 2019, p. 3061). Regulatory
frameworks for ESGD are still evolving, leaving companies
with considerable flexibility in determining the extent and
depth of their disclosures. As Cao et al. (2019, p. 288) note,
"among the firms that do commit to CSR reporting, there
exists enormous variance in the level of disclosures." Some
companies only briefly mention ESG initiatives in annual re-
ports, while others produce comprehensive, standalone sus-
tainability reports (Dhaliwal et al., 2011, p. 60). This vari-
ability, coupled with the largely voluntary nature of ESGD,
raises questions about the utility of this form of transparency
and its impact on investor behavior. One concern surround-
ing ESGD is the potential for information overload: with the
vast amounts of data companies provide in their reports and
the lack of shared norms, it can be challenging for investors
to identify what is material and relevant to their decision-
making process (D. M. Christensen et al., 2022, p. 164). This
issue becomes even more complex as different investor types
may interpret ESG information differently. Professional ana-
lysts, for instance, often have the resources and expertise to
evaluate ESGD critically, while retail investors may lack the
capacity or knowledge to process the same information effec-
tively (Cho et al., 2013, p. 5). As aresult, the impact of ESGD
on investment decisions may vary significantly depending on
the investor group in question.

The upcoming study examines whether ESGD influences
a company’s ownership structure, with particular attention to
institutional investors. Institutional investors, such as pen-
sion funds, mutual funds, and insurance companies, play a
dominant role in global financial markets and are generally
more sensitive to the long-term risks and opportunities as-
sociated with ESG factors (Bushee and Noe, 2000, p. 172;
Hoq et al., 2010, p. 23). The central research question of
this thesis is: Does ESG disclosure have an impact on a com-
pany’s ownership structure? To explore this question, two
key hypotheses will be tested: an introductory hypothesis H1,
which posits that ESGD has an impact on ownership struc-
ture in general, and the main hypothesis H2, which suggests
that ESGD has a positive impact on institutional ownership.
Focusing on institutional investors is particularly important
given their significant impact on companies and their grow-
ing interest in sustainable investing (Caselli et al., 2023, p.
3; Hirst et al., 2023, p. 977). With growing pressure to con-
form to ESG standards, it could be advantageous for firms to
additionally focus on transparency rather than solely engag-
ing in resource-intensive new initiatives. By ensuring trans-
parency about existing ESG practices, companies may attract
institutional investors while avoiding the costs, delays, and
other hurdles associated with implementing new ESG actions
(Cleveland et al., 2023, p. 44 et seq.). The findings of this
study can have implications not only for investors but also for

companies seeking to navigate the evolving demands of the
capital markets. By understanding how ESGD affects owner-
ship structures, particularly the behavior of institutional in-
vestors, companies may better align their reporting practices
with the preferences of key investor groups. Moreover, this
research contributes to the broader discussion on the role of
transparency in corporate governance in an era of increasing
sustainability awareness.

The remainder of this thesis is organized as follows. Sec-
tion 2 examines the theoretical background, focusing on ESG
transparency and ownership structure. Each part includes an
overview of their economic effects to show the practical im-
plications and emphasize feasible outcomes. The intersection
of these two topics and their relationship provides the foun-
dation for the hypothesis development. Section 3 outlines
the research design, methodology, and data sources. Sec-
tion 4 presents the empirical results from the analyses of the
relationships between ESGD and ownership structure. Sec-
tion 5 analyzes the study’s results, evaluates the implications
of ESGD on ownership structure, and discusses the strengths
and limitations of the research. Finally, Section 6 summa-
rizes the key findings and highlights potential avenues for
future research, emphasizing the ongoing relevance of ESG
disclosure and ownership structure in sustainable investing.

2. Theoretical Background and Hypothesis Development

The following section provides a comprehensive theoreti-
cal foundation for the study, focusing on the two fundamental
dimensions “ESG transparency” and “ownership structure”.
Figure 1 illustrates the layout of this section, highlighting
how the hypotheses are incorporated within a theoretical
framework. Section 2.1 delves into the concept of trans-
parency, its origins, and the evolution of ESG transparency
as a new aspect of corporate disclosure. To demonstrate its
practical relevance, this section also includes a brief overview
of selected economic effects of ESG transparency. Similarly,
Section 2.2 explores the concept of ownership structure with
particular emphasis on institutional investors and presents
a selection of economic implications to highlight its signif-
icance. Section 2.3 then explores the relationship between
ESG transparency and ownership structure, considering how
each factor influences the other. Finally, Section 2.4 nar-
rows the focus to develop the study’s hypotheses, explicitly
addressing the unidirectional impact of ESGD on ownership
structure.

2.1. (ESG-) Transparency
2.1.1. Concept of Transparency

Origins and Basics of Corporate Transparency

Transparency and disclosure are essential concepts to
align the interests of companies and their stakeholders, es-
pecially between managers and investors. Generally, cor-
porate transparency can be defined as “the availability of
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Figure 1: Visualization of the Structure in Section 2

firm-specific information to those outside publicly traded
firm“ (Bushman et al., 2004, p. 207). Transparency is essen-
tial because managers possess superior insights regarding
their firm’s expected future performance, even in efficient
capital markets (Healy & Palepu, 2001, p. 420). This in-
formational advantage creates information asymmetries,
where one party holds more or better information than an-
other. Information asymmetry is a core concept in agency
theory that posits an inherent conflict between the interests
of a principal (e.g., owners) and the agent (e.g., managers),
which can ultimately result in withholding vital informa-
tion (Jensen & Meckling, 1976, p. 5 et seq.). As Healy and
Palepu (2001, p. 420) explain, this agency problem arises as
companies and their managers might overstate their value
to attract investment. Once the investment is secured, the
management may act in ways that expropriate investors’
savings. The resulting information asymmetries, not only
between managers and investors but also among various
groups of investors (Bishara et al., 2020, p. 1581), place
shareholders at a disadvantage, potentially leading to inef-
ficient decision-making or misallocation of resources (Healy
& Palepu, 2001, p. 407). Increasing transparency through
enhanced disclosure can serve as an effective solution for
this problem and reduce information asymmetry (Diamond
& Verrecchia, 1991, p. 1325).

Historically, transparency has been predominantly linked
to the disclosure of financial information, which serves as
a cornerstone of corporate accountability. These disclosure
practices are typically categorized into mandatory and vol-
untary releases. Mandatory disclosures are enforced by
regulatory frameworks, while voluntary disclosures can be

guided - following established standards — or non-guided
individual measures, such as conference calls and presen-
tations on websites. A widely recognized framework for
compulsory transparency is the International Financial Re-
porting Standards (IFRS), which apply mainly to publicly
traded companies (IFRS Foundation, 2024). Adherence to
IFRS is mandatory in many countries: Under Regulation
(EC) No 1606/2002, all European Union (EU) public com-
panies must prepare their financial statements in compliance
with IFRS (European Parliament and Council of the Euro-
pean Union, 2002). In contrast, publicly listed companies in
the United States (US) must follow the Generally Accepted
Accounting Principles (GAAP), the IFRS-equivalent report-
ing standard in the US (Code of Federal Regulations, 2023).
Moreover, mandatory frameworks on a national level can
require additional transparency. For example, the German
Handelsgesetzbuch (HGB) regulates compulsory disclosure
of both public and private companies based on size and
structure (German Commercial Code, 2024). Beyond these
mandatory frameworks, companies can adopt voluntary
standards like those from the International Organization
for Standardization (ISO) to enhance their credibility and
reputation (International Organization for Standardization,
2024). In addition to adopting these mandatory and volun-
tary standards, firms can improve transparency through indi-
vidual disclosures, such as management forecasts, analysts’
presentations, conference calls, press releases, websites, and
other corporate reports (Healy & Palepu, 2001, p. 406).
Lang and Lundholm (1996, p. 468) note that “firms vary
substantially in the amount of additional information they
provide to the capital markets”, indicating that voluntary
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transparency practices can differ widely even among firms
operating under the same regulatory environment. This vol-
untary disclosure can further bridge the information gap
between companies and investors as well as among differ-
ent investor groups. Besides regulatory frameworks, several
other factors can influence a company’s disclosure practices.
Haniffa and Cooke (2002, p. 317) identify critical elements
such as the economy, capital markets, enforcement mecha-
nisms, or the cultural context and emphasize that “disclosure
practices do not develop in a vacuum, but rather reflect the
underlying environmental influences”. Consequently, the ef-
fectiveness and nature of disclosures are shaped by a broader
set of conditions beyond just compliance.

Although mandatory guidelines and external pressures
for disclosure require effort from companies, additional
transparency and lower information asymmetries offer sub-
stantial benefits. For instance, higher transparency can
reduce adverse selection costs and increase investors’ aware-
ness, which may help attract a larger investor base (Cahan
et al., 2016, p. 581; Healy and Palepu, 2001, p. 431). Such
disclosures can also reduce estimation risk for investors,
thereby supporting a more stable investment environment
(Cahan et al., 2016, pp. 581-582). While transparency is
primarily advantageous, it may also carry certain risks. As
H. B. Christensen et al. (2021, p. 1230) point out, “prior
literature shows that corporate disclosures can induce pro-
prietary and litigation costs”. Moreover, voluntary disclosure
theory suggests that firms with strong economic performance
disclose more information (Cao et al., 2019, p. 290). This
selective transparency can lead to biases, as recipients may
overestimate the company’s overall stability and potential.

The increasing focus on transparency has paved the way
for a more comprehensive understanding of corporate re-
sponsibility. As the corporate governance landscape evolves,
investors are placing greater emphasis on non-financial fac-
tors in assessing company performance. Consequently, there
has been a notable increase in ESGD'. As stakeholders, in-
cluding investors, consumers, and regulators, increasingly
demand insights into a company’s broader impacts?, the prin-
ciples of general transparency provide a vital foundation for
understanding the importance of ESG transparency. A com-
mon definition of ESG disclosure refers to the process of com-
panies reporting on the risks and opportunities related to en-
vironmental and social factors, along with the impacts their
activities have on people and the environment (e.g. Euro-
pean Commission, 2024). ESGD can be seen as a natural
extension of traditional financial transparency, reflecting a
more holistic view of a company’s performance and respon-

1 According to the Governance & Accountability Institute (2024), the per-
centage of S&P 500 companies that published sustainability reports or
disclosures increased from 20% in 2011 to 98.6% in 2023

Surveys show a growing interest among different stakeholder and share-
holder groups, e.g. PwC (2023) find an strong increase (+15%) of pre-
dominantly institutional investor demand for ESG disclosure between
2021 and 2023. The Morgan Stanley Institute for Sustainable Investing
(2024) finds that 65% (66%) of individual investors in America (Europe)
increased their interest in sustainable investing between 2022 and 2024.

sibilities. Just as financial transparency aligns the interests of
managers and investors, ESGD plays a critical role in bridg-
ing the information gap regarding a company’s societal and
environmental responsibilities.

ESG Disclosure as a New Aspect of Corporate Transparency

As transparency widens to include a broader range of cor-
porate impacts, ESG® Disclosure has emerged as a key exten-
sion of corporate reporting. The increase in ESG reports is
closely tied to the growing investor interest in non-financial
data (Eccles et al., 2011, p. 113). This interest can be ex-
plained by the additional informativeness of ESGD, which
provides “information about the values of intangible assets
—including human capital, natural capital, corporate brands,
and general reputation” (Serafeim, 2015, p. 35). ESG report-
ing covers various long-term, non-monetary, and intangible
topics, involving diverse stakeholders and making it distinct
from traditional financial reporting (H. B. Christensen et al.,
2021, p. 1230).

The growing importance of ESG reporting is also visi-
ble in the regulatory landscape, where lawmakers started
to integrate environmental disclosure into their guidelines
in the last decade. Similar to financial reporting, sustain-
ability reporting can be separated into mandatory and vol-
untary disclosures. However, the regulatory landscape for
mandatory sustainability reporting is relatively new and
less established than financial reporting: The EU has led
significant developments in establishing and standardizing
non-financial reporting. The 2014 Non-Financial Report-
ing Directive (NFRD) was an early milestone, mandating
large companies to disclose key ESG information (European
Parliament and Council of the European Union, 2014). As
part of the European Green Deal, a more extensive frame-
work for ESGD was introduced with the (EU) 2022/2464
regulation in 2022. This policy, also known as the Cor-
porate Sustainability Reporting Directive (CSRD), will be
partly effective from 2024 onward and aims to obligate more
companies to provide more detailed sustainability reports
(European Parliament and Council of the European Union,
2022), marking a significant advancement in mandatory ESG
disclosure across the EU. In contrast, the US has no legal
compulsory framework for ESG transparency (DataTracks,
2024). However, the SEC’s Regulation S-X, Article 14, will
require registrants to provide material climate-related infor-
mation in their registration statements and annual reports
from 2025 onwards (U.S. Securities and Exchange Commis-
sion, 2024). In addition to these mandatory frameworks,
many companies engage in voluntary disclosure. Estab-
lished frameworks like the Global Reporting Initiative (GRI)

3 It’s important to note that academic literature regularly uses the term
Corporate Social Responsibility (CSR) instead of ESG, often even inter-
changeably. While there are subtle differences between both terms, for
the purposes of this thesis, CSR and ESG are considered equivalent con-
cepts and are treated equally. Thus, this thesis only uses the term “CSR”
when referring directly to quotes and academic studies. In all other cases,
the term ESG is used.
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and the Sustainability Accounting Standards Board (SASB)
support companies aiming to go beyond compliance and
proactively share their sustainability practices. While not
legally binding, these standards offer companies guidance
to demonstrate a deeper commitment to transparency, often
improving their credibility and fostering stakeholder trust
(Global Reporting Initiative, 2024; Sustainability Accounting
Standards Board, 2024). Even though ESG transparency is
increasingly recognized and regulated, its reporting environ-
ment remains less mature and standardized than traditional
financial reporting.

The growing popularity of ESGD may also be linked to
its anticipated positive impact on capital markets. As dis-
cussed in Section 2.1.1, increased general disclosure lowers
estimation risk by reducing information asymmetries. En-
hanced ESGD can further diminish these asymmetries and ul-
timately result in a lower cost of equity (Dhaliwal et al., 2011,
p- 90; Ramdhony et al., 2024, p. 525). Additionally, Moss
et al. (2024, p. 2) discover that ESGD results in significant
responses in stock market prices and trading volumes, indi-
cating that non-financial releases contain market-relevant in-
formation for investors. A more detailed overview of the eco-
nomic implications of ESGD will follow in Section 2.1.2 From
a company’s perspective, ESGD is a strategic tool for commu-
nicating environmental performance: Voluntary disclosure
theory indicates a positive association between a company’s
environmental performance and its level of environmental
disclosure (Clarkson et al., 2008, p. 304). This suggests
that well-performing firms use ESGD to signal their quality
and emphasize their strong performance (Cho et al., 2013,
p- 3). In contrast, socio-political theories suggest that un-
derperforming firms employ this transparency to justify poor
performance and proactively address stakeholder concerns
(Patten, 2002, p. 772). Deegan (2002, pp. 290-291) further
explains that ESGD serves as a mechanism for these firms to
legitimize their operations, potentially benefiting the com-
pany and the broader community. The strategic use of ESGD
to communicate or justify corporate performance aligns with
legitimacy theory, a foundational framework in ESG research
that highlights the legitimizing role of ESGD. A standard def-
inition of legitimacy theory is presented by Suchman (1995,
p. 574):

,Legitimacy is a generalized perception or assump-
tion that the actions of an entity are desirable,
proper; or appropriate within some socially con-
structed system of norms, values, beliefs, and defi-
nitions.”

While legitimacy theory broadly applies to all corporate
actions, it seems particularly relevant to ESG practices due to
its inherent ties to societal norms and values. Through envi-
ronmental transparency, companies can demonstrate align-
ment with societal expectations for sustainable behavior and
disclosure, fostering stakeholder acceptance and trust. At its
core, legitimacy theory posits that “firms have to conform to
societal norms in order to prosper” (de Villiers & van Staden,

2006, pp. 763-764). When companies meet social expecta-
tions, they uphold a “social contract” with society, whereas
breaches in this contract could threaten their survival (Math-
ews, 1993, p. 26). This idea positions legitimacy as an essen-
tial resource for a company’s existence, which must be con-
tinually monitored and managed (Dowling & Pfeffer, 1975,
p- 125). In a legitimacy crisis, companies face a threat to
their survival. However, companies do not necessarily need
to adjust their behavior in such crises: they can strategically
adapt disclosure to reshape perceptions and expectations, ul-
timately restoring legitimacy (Dowling & Pfeffer, 1975, pp.
126-127). Strategic disclosure — including the timing, con-
tent, and framing of ESG data — can influence stakeholder
perceptions, making ESG transparency a powerful tool for
maintaining legitimacy (de Villiers & van Staden, 2006, p.
764); (Woodward et al., 2001, p. 362). In contrast, even if
companies adapt their actual behavior, those corrective ac-
tions might stay unnoticed without adequate transparency.

While disclosure is a critical tool for managing legitimacy,
it carries inherent risks: Companies may limit certain dis-
closures if they see them as more harmful than beneficial to
their legitimacy (de Villiers & van Staden, 2006, pp. 764-
768). Thus, while disclosure remains vital for managing le-
gitimacy, companies must strategically balance transparency
with possible reputational harm. Further critiques exist re-
garding the actual informativeness of ESG transparency. Ser-
afeim (2015, p. 35) argues that “the information provided by
most sustainability reports, in addition to being less credible
and timely than financial reporting data [...], is not placed
in the context of a company’s strategy and business model”.
He also asserts that investors gain only a few insights into a
company’s management and its plans for long-term value cre-
ation (Serafeim, 2015, p. 35). Additionally, the largely vol-
untary reporting landscape yields complaints from investors
about the lack of comparability and verifiability of informa-
tion (Bernow et al., 2019, p. 6). This raises important ques-
tions about the reliability and relevance of the information
disclosed in ESG reports and underlines the importance of
regulatory guidance.

Existing literature explores ESG reporting from multiple
theoretical perspectives, which can be categorized into socio-
political and economic approaches (Cao et al., 2019, p.
289). The economic perspective focuses on how ESGD con-
nects to financial and market-related factors. Since this view
directly aligns with the financial interests of shareholders and
their investment decisions, Section 2.1.2 will specifically ad-
dress the economic effects of ESG transparency. In contrast,
the socio-political perspective, which is closely tied to legiti-
macy theory, emphasizes the role of ESGD in the interaction
between companies and their broader environment. This
perspective is particularly important given that a large part
of a firm’s environment consists of its investors, whose val-
ues and expectations significantly shape corporate behavior.
Sections 2.2 through 2.4 will delve into the socio-political
perspective, with Section 2.2 offering an overview of the in-
vestor landscape, and Sections 2.3 and 2.4 focusing on the
connections between ESGD and investors.
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2.1.2. Economic Effects of (ESG-) Transparency

Academic literature explores the economic perspective of
ESGD through various approaches. One of these approaches
is the relationship between disclosure and a firm’s cost of
capital. This link is especially relevant, as the cost of capi-
tal plays a critical role for companies and investors: From a
company’s perspective, the cost of capital impacts its financ-
ing and operational decisions (Dhaliwal et al., 2011, p. 60).
For investors, the cost of capital is essential as it serves as a
discount rate for evaluating investment opportunities (Berk
& DeMarzo, 2023, p. 445 et seq.). By capturing associated
risks and reflecting the time value of money, this concept
helps investors make informed decisions about resource al-
location and potential returns. As Dhaliwal et al. (2011, p.
60) note, there is a “longstanding interest” in understanding
how various disclosure forms affect capital costs. The gen-
eral assumption is that higher disclosure, whether financial
or non-financial, is associated with a lower cost of capital:
The underlying mechanism suggests that higher disclosure
leads to lower information risk, which reduces the risk pre-
mium required by investors. A lower risk premium implies
a decreased incremental return demanded by investors, ul-
timately leading to lower cost of capital (Healy & Palepu,
2001, p. 430). Prior research on the relationship between
disclosure and the cost of capital focuses mainly on finan-
cial disclosure: The general academic viewpoint is that finan-
cial disclosure is negatively associated with the cost of capital
(Dhaliwal et al., 2011, p. 62), indicating that more and better
disclosure leads to a lower cost of capital. However, more re-
cent studies focus on non-financial information, particularly
ESGD. For example, Dhaliwal et al. (2011, p. 79) find a neg-
ative association between ESGD and the cost of equity capital
for US firms with superior CSR performance, highlighting the
economic benefits of transparency in non-financial reporting.

Beyond the impact on the cost of capital, transparency
also influences other financial dimensions, such as the lig-
uidity of a firm’s securities. Diamond and Verrecchia (1991,
p. 1326) show that “disclosure improves the future liquidity
of a firm’s securities”. When information asymmetries oc-
cur, some investors are less willing to trade due to concerns
about trading at unfavorable prices, which leads to illiquidity
(Dhaliwal et al., 2011, p. 62). Contrarily, additional dis-
closure helps to reduce these information gaps. For firms
with high levels of disclosure, investors can feel more con-
fident that stock transactions occur at a “fair price,” resulting
in greater liquidity in the market (Healy & Palepu, 2001, p.
429). The benefits of liquidity are twofold: it ultimately low-
ers a firm’s cost of capital (e.g. Amihud & Mendelson, 1986,
p. 224); (Belkhir et al., 2020, p. 1) and can address the
preferences of certain investor groups, such as institutional
shareholders (see Section 2.2.1).

In addition, academic literature links ESGD to other fi-
nancial benefits. For instance, both Zhong and Gao (2017, p.
20) as well as Dhaliwal et al. (2011, p. 62) report a positive
relationship between ESGD and firm value. Furthermore,
Zhong and Gao (2017, p. 20) argue that ESGD improves in-

vestment efficiency by providing more precise insights into
a company’s long-term sustainability. Another research per-
spective examines how ESGD influences analysts, who are
key users of corporate disclosures and play a critical role in
determining the economic effects of transparency. For ex-
ample, Dhaliwal et al. (2011, p. 90) find that voluntary CSR
disclosure is associated with “increased analyst coverage, im-
proved forecast accuracy, and reduced forecast dispersion,”
particularly in firms with strong CSR performance. This valu-
ation stability indirectly lowers a firm’s cost of capital through
its positive impact on stock liquidity and the lower risk and
uncertainty associated with the forecasts (e.g. Dhaliwal et al.,
2006, p. 709); (Gebhardt et al., 2001, p. 146). Furthermore,
the reduced forecast dispersion shows that ESGD helps re-
duce information asymmetries not only between managers
and shareholders but also among shareholders — in this case,
analysts. Further research highlights additional benefits of
ESGD, such as its positive impact on corporate reputation
(Hasseldine et al., 2005, p. 147). Additionally, Cheng et al.
(2014, p. 1) provide evidence that transparency around CSR
performance helps reduce capital constraints, which they
attribute to the reduction of information risk.

Altogether, ESGD is associated with a range of potential
benefits across various economic dimensions. However, de-
spite these benefits, research also suggests negative effects of
ESGD in some instances. First, disclosure is inherently associ-
ated with the cost of preparation and dissemination of the in-
formation (Verrecchia, 1983, p. 179 et seq.). These costs can
sometimes outweigh the benefits of additional disclosures,
indicating that ESGD may have an unfavorable economic im-
pact. Secondly, PwC’s survey of investors reveals that 94% of
respondents believe that corporate reporting on sustainabil-
ity performance contains at least some unsupported claims
(PwC, 2023, p. 6). This perception raises concerns about
greenwashing and leads to decreased accuracy of the dis-
closed information (PwC, 2023, p. 6). Following the logic
of improved analyst accuracy and its positive impact on a
firm’s economics, reduced precision can lead to negative con-
sequences such as increased uncertainty, heightened risk, and
higher costs of capital. Furthermore, Yu et al. (2013) dis-
cover “abnormal negative stock price reactions to the disclo-
sure of negative sustainability information”, suggesting that
higher levels of ESGD do not necessarily improve financial
outcomes.

Apart from the existing literature that emphasizes the
economic implications of ESGD, a substantial body of re-
search also explores its socio-political perspective. This per-
spective provides valuable insights into the consequences of
increased ESG transparency, particularly in fostering legiti-
macy and aligning with shareholder expectations. The fol-
lowing sections focus on this socio-political perspective, ex-
amining how different investor types, ownership structures,
and ESGD practices shape the relationship between compa-
nies and their environment.
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2.2. Ownership Structure
2.2.1. Concept of Ownership Structure

Conceptual Foundations of Ownership Structure and Investor
Classification

Exploring ownership structure is essential for under-
standing the socio-political aspects of ESGD, as it reveals
corporate dynamics and the relationship between a com-
pany and its environment. Ownership structure in pub-
licly traded companies is typically defined by two primary
dimensions: the level of ownership concentration, which
distinguishes between firms controlled by a few major share-
holders ("concentrated") versus those held by many smaller
ones (“dispersed”/”diffused”), and the type of ownership,
such as individual or family investors, institutional investors,
or other corporations (Thomsen & Conyon, 2012). In this
context, the theory argues that if both managers and in-
vestors are driven by value maximization, the specific struc-
ture of ownership should have little impact on firm outcomes
(Caselli et al., 2023, p. 2; Demsetz, 1983, p. 386). Further-
more, Serafeim (2015, p. 35) suggests that if managers act
regardless of their firm’s ownership structure, investor char-
acteristics like holding period do not matter for corporate
value. However, dynamics like information asymmetries in
the principal-agent relationship (Jensen & Meckling, 1976,
p. 5 et seq.) contradict those assumptions: generally, own-
ership structures appear more complex and impactful than
these theories suggest.

Due to these complexities, shareholders can be catego-
rized by various characteristics influencing their behavior
and impact on firms. Caselli et al. (2023, p. 1) note that
companies frequently have multiple shareholders, “each with
unique incentives, investment horizons, governance prefer-
ences, and regulatory constraints”. These variations lead
to differing costs and benefits of ownership across different
shareholder types. Moreover, they find that shareholders’
motivations for monitoring and its effectiveness can vary sig-
nificantly (Caselli et al., 2023, p. 1). Consequently, owner-
ship structure plays a crucial role in shaping corporate gov-
ernance and, ultimately, influencing the firm’s performance.
To understand this impact more deeply, academic literature
offers various perspectives. For example, Wahl (2006, p. 95)
discusses classifications of investors along dimensions such as
investment horizon (short-term vs. long-term), risk tolerance
(risk-averse vs. risk-tolerant), and preference for stock value
versus growth potential. He also highlights a common dif-
ferentiation based on investor type, differentiating between
family, institutional, governmental, and corporate sharehold-
ers, each with unique implications for corporate strategy and
performance. Similarly, Khlif et al. (2017, p. 379) offer a
variation of this categorization, noting differences among in-
stitutional, foreign, state, and managerial ownership. They
emphasize that these owners vary in power, wealth, com-
petence, and non-ownership ties to the firm. Khlif et al.
(2017, p. 379) also introduces ownership concentration with

its characteristics and effects as a critical factor in analyz-
ing another dimension of ownership structure. In general,
Institutional investors play a particularly significant role
among different investor types, as their substantial capital
often drives corporate governance practices (Bishara et al.,
2020, p. 1581; Hoffmann et al., 2022, p. 198 et seq.). Thus,
Section 2.2.1 and the rest of this paper will focus on institu-
tional investors as a critical investor group, examining their
motivations and behaviors in greater detail.

The Special Role of Institutional Investors in Shaping Corporate
Practices

Institutional investors are professional market partici-
pants, typically large legal entities that manage substantial
portfolios of assets and invest their or others’ funds in stocks
and other assets. These investors are distinguished from
other investors by their expertise, experience, and ability
to assess investment risks, and they include entities such
as investment companies, pension funds, banks, insurance
companies, foundations, private equity firms, or hedge funds
(Hoffmann et al., 2022, p. 198 et seq.).

A critical distinction between institutional investors and
other investor types is their information level about the com-
panies they invest in (Cho et al., 2013, p. 5). Institutional in-
vestors and analysts typically possess more information than
other shareholder types. This differentiation results from
their superior capacity to gather and process information, of-
ten due to their resources and expertise (Cho et al., 2013,
p- 5). The higher information level of institutional investors
is closely related to their behavior in the investment pro-
cess: First, institutional investors are motivated to perform
in-depth evaluations before possible investments. Given their
typically large investment amounts, a thorough analysis is
crucial to ensure informed decision-making, demanding ex-
tensive and detailed information (Hoq et al., 2010, p. 24).
Second, institutional investors monitor the company’s man-
agement during the investment period (Serafeim, 2015, p.
36). A higher information level facilitates this monitoring
role.

Among institutional investors, an important differentia-
tor is their investment horizon. While some institutional
investors may adopt shorter-term approaches, most institu-
tional investors are associated with long-term strategies (e.g.
Bushee & Noe, 2000, p. 172). This distinction significantly
influences their behavior, including the types of companies
they invest in, the criteria they prioritize, and how they man-
age their portfolios over time. Short-term institutional in-
vestors tend to prioritize liquidity in their investment deci-
sions. Given the flexibility needed to trade large positions
quickly, these investors favor stocks with high trading vol-
umes (Bushee and Noe, 2000, p. 176; Diamond and Verrec-
chia, 1991, p. 1327). One way to attract these liquidity-
focused investors is by enhancing transparency: As high-
lighted in Section 2.1.2, increased disclosure can improve
stock liquidity, making the firm’s stock more attractive to such
investors. In contrast, long-term institutional investors place
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less emphasis on liquidity. Their extended investment hori-
zon and significant financial commitments demand a more
thorough analysis and a greater reliance on comprehensive,
in-depth information about companies (e.g. Bushee & Noe,
2000, p. 172). In this context, enhanced transparency can
also attract long-term investors by providing detailed infor-
mation. Rather than focusing on quick trading, long-term
investors are concerned with the stability and sustainable
growth of the companies they invest in. As Bushee and Noe
(2000, p. 200) observe, long-term investors are more likely
to prioritize factors such as strong management practices,
growth potential, and corporate responsibility. By attracting
long-term investors, firms can establish a stable ownership
base, which offers a strategic advantage by reducing stock
price volatility from short-term trading activities (Bushee &
Noe, 2000, p. 176).

Because of this predominantly long-term focus, institu-
tional investors often consider factors beyond only short-term
financial performance in the investment process: They have
an increasing interest in non-financial criteria, such as a
company’s social performance, which can positively impact
long-term economic outcomes (Hoq et al., 2010, p. 23).
More generally, Qa’dan and Suwaidan (2019, p. 35) note
that long-term performance can be enhanced “by good man-
agement practices such as CSR action". This suggests that
many institutional investors are not solely focused on max-
imizing immediate financial returns but also on supporting
companies with sustainable and socially responsible prac-
tices. The shift in priorities is summarized by Hirst et al.
(2023, p. 977), as "investors are generally willing to forgo
some monetary gains to promote social interests." This the-
oretical framework is supported by evidence showing that a
higher focus on ESG criteria is associated with the interest
of institutional investors. For example, Kim et al. (2018, p.
1190) observe that firms with better ESG performance tend
to appeal to both institutional and individual investors, par-
ticularly long-term and low-stake institutional investors with
a focus on sustainable investments. These findings empha-
size the growing importance of ESG factors in investment
decisions, along with the critical need for transparent and
detailed disclosure of these ESG factors. Such disclosures
are essential for long-term investors, as they provide the nec-
essary information to assess the ESG impact of companies.
Altogether, these insights reveal not only the preferences of
institutional investors but also establish another link between
ESG transparency and ownership structure.

Besides the unique preferences and characteristics of in-
stitutional investors, it’s also crucial to understand why com-
panies should care about the influence of these investors
on a firm’s management. Primarily because of their typi-
cally larger stakes in a company (e.g. Hoffmann et al., 2022,
p. 198); (Hoq et al., 2010, p. 24), institutional investors
might have a particular interest in actively guiding and shap-
ing their portfolio companies: Investors with substantial
holdings are more directly impacted by the quality of man-
agement decisions, as larger shareholders stand to benefit
more from effective management and incur greater losses

from poor governance (Caselli et al., 2023, p. 3; Shleifer
and Vishny, 1997, p. 754). Thus, the power and impact
of large institutional investors on their portfolio companies
should not be underestimated and, therefore, need to be
considered. These investors often impact corporate decision-
making, such as investment-, executive appointment-, and
disclosure decisions (Ntim & Soobaroyen, 2013, p. 472), and
shape corporate governance structures (Bishara et al., 2020,
p- 1581). Companies with long-term institutional backing
often enjoy strategic advantages. Caselli et al. (2023, p. 3)
highlight that such firms tend to have better profitability,
lower risk, and more innovation while investing less and
offering higher payout ratios. Section 2.2.2 will explore
financial implications like these in more detail. From a man-
agement perspective, the presence of long-term institutional
investors enhances not only financial performance but also
alleviates short-term pressures: The investors’ long-term
horizon relieves management of the pressure to temporarily
cut research and development (R&D) expenses to boost earn-
ings (Bushee, 1998, p. 305; Caselli et al., 2023, p. 3). This
allows managers to focus on sustainable growth rather than
reacting to short-term market demands and feeling forced to
meet profit requirements. Through their monitoring role, in-
stitutional investors discourage opportunistic or self-serving
behavior by management and thus lead to more effective
decision-making (Bishara et al., 2020, p. 1581; Cornett et
al., 2007, p. 1773). Serafeim (2015, p. 36) argues that
monitoring can prevent shortsighted investment behavior
and earnings management, ensuring that managers prior-
itize corporate performance over personal interests. This
is especially important for companies that face a high level
of information asymmetry and thus have only a few other
means to overcome interest conflicts connected to agency
theory (Bishara et al., 2020, p. 1582).

Note: To stay within scope, this paper focuses primarily on
institutional ownership. However; it is essential to recognize
that institutional investors are just one component of a broader
shareholder base. As a complement to other investor types, in-
stitutional ownership offers distinct advantages that might dif-
fer from those of other investor types. Thus, while benefitting
from the advantages of increased institutional ownership, com-
panies might not be able to fully exploit the advantages of other
shareholder types. Fully capitalizing on these advantages would
require a balanced mix that leverages the strengths of various
investor types to maximize overall corporate performance.

2.2.2. Economic Effects of Ownership Structures

As broadly illustrated in Section 2.2.1 with the impact of
institutional investors, ownership structure can be a power-
ful determinant of corporate performance. Even early studies
such as Brush et al. (2000) identified ownership structure as a
promising area for extended research, suggesting that “own-
ership matters to the relationship between financial decisions
and growth of the firm” (Bishara et al., 2020, p. 1581). Al-
though research on ownership structure and its impact on
firm performance has produced mixed results, the growing
body of evidence highlights its dynamic role in shaping fi-
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nancial outcomes. Ownership structure appears to be not a
fixed characteristic but a variable factor that can significantly
influence a company’s performance. This reinforces the need
to investigate ownership structure and its dimensions as a
critical element in understanding and improving a firm’s fi-
nancial outcomes.

One such dimension is institutional ownership, where
the academic literature shows mixed results regarding its im-
pact on firm performance according to Bishara et al. (2020,
p. 1581). Despite this inconsistency, there is a noticeable
tendency in the research suggesting that institutional own-
ership positively influences various performance measures.
Bishara et al. (2020, p. 1586) own findings support this
view, demonstrating a “positive significant effect of invest-
ment manager ownership on sales growth in high informa-
tion asymmetry environments.” They attribute this effect to
the monitoring functions of institutional investors, which ul-
timately enhances operating performance. Similarly, Cao et
al. (2019, p. 289) summarize the common academic view-
point, emphasizing that large shareholders can generally
have a “significant economic impact on the firm”. As insti-
tutional investors are often substantial shareholders, these
findings further reinforce the role of institutional ownership
in shaping firm growth and performance.

While institutional investors play a critical role in shaping
corporate governance and performance, the broader share-
holder base - including family, individual, and transient in-
vestors — also exerts significant influence, each group bring-
ing its own dynamics and effects on firm stability and growth.
For example, the literature finds that family or corporate
shareholders positively influence firm performance through
sales growth (Thomsen & Pedersen, 2000, p. 702). Such
growth is likely driven by the stability and forward-looking
approach that these investors often support. Second, re-
search on individual shareholders reveals differentiated im-
pacts based on the informational environment. In low infor-
mation asymmetry settings, individual ownership positively
affects sales growth (Bishara et al., 2020, p. 1586). How-
ever, Bishara et al. (2020, p. 1587) also note that individual
shareholders tend to avoid investing in companies with high
levels of information asymmetry, as these conditions present
increased uncertainty and risk. This behavior aligns with the
expectation that individual investors, often lacking the re-
sources and access to information that institutional investors
possess, prefer more transparent and less risky environments
(Bishara et al., 2020, p. 1582). The tendency of individual
shareholders to avoid investments at high levels of informa-
tion asymmetry also illustrates heterogeneous information
access among different investor types. Finally, short-term
shareholders, in literature often classified as "transients", ex-
hibit behavior that can lead to negative long-term outcomes
for firms. Serafeim (2015, p. 35) points out that managers
in firms with a higher proportion of these investor types are
more likely to cut R&D spending to meet short-term earnings
targets. This trend highlights how the pressure from short-
term investors can lead to decisions prioritizing immediate
financial results at the expense of long-term innovation and

growth.

2.3. The Relationship between (ESG-) Transparency and
Ownership Structure

Sections 2.1 and 2.2 introduced the concepts of trans-
parency and ownership structure and highlighted critical
links between them: their relationship is shaped by sev-
eral factors, including the interaction with liquidity, the role
of information asymmetries, and the rising investor prefer-
ences for companies’ sustainable practices. Generally, the
dynamics between ESG transparency and different owner-
ship structures are interrelated and must be examined from
both directions.

Different ownership types play a crucial role in shaping
a company’s commitment to ESG initiatives and vice versa.
For example, the ownership base can influence the extent of
ESG activities (Barnea & Rubin, 2010, p. 84). Conversely,
ESG practices can shape a company’s investor structure by
attracting groups that prioritize ESG criteria differently and
often have preferences “beyond shareholder value maxima-
tion” (H. B. Christensen et al., 2021, p. 1178). Dynamics like
this underscore the intertwined relationship between own-
ership structure and a company’s commitment to ESG ini-
tiatives which is already studied in academic literature from
many perspectives. Since ownership structure is closely tied
to the concept of information asymmetry through varying in-
formation levels of different investor groups, it is essential
to examine not only the connection between the shareholder
base and ESG practices but also how the disclosure about
these practices, ESGD, is associated with different investor
types. The impact of ownership structure on ESG trans-
parency is becoming increasingly important as academic lit-
erature expands beyond traditional financial performance to
explore the non-financial effects of ownership structure.

Due to their substantial ownership stakes, institutional
investors have been theorized to play a vital role in shap-
ing corporate disclosure practices. Several studies offer the-
oretical explanations for how and why institutional own-
ership might influence a company’s approach to ESGD: One
common argument is that institutional investors, driven by
profit motives, may encourage greater ESGD because of the
effect on the reputation and legitimacy of companies in their
portfolios. For example, Ntim and Soobaroyen (2013, p.
472) suggest that institutional owners actively lobby man-
agers to project a more socially responsible image to win the
support of influential stakeholders, ultimately enhancing the
company’s profitability. Another explanation for increasing
ESG transparency links to short-term institutional investors’
demand for stock liquidity. Haniffa and Cooke (2002, p.
329) and Diamond and Verrecchia (1991, p. 1326) hypoth-
esize that short-term institutional investors are incentivized
to reduce information asymmetries among other shareholder
groups to actively increase stock liquidity. Another theory
for the positive impact of institutional ownership on trans-
parency is provided by Ntim and Soobaroyen (2013, p. 472),
as long-term institutional investors require more information
to conduct their monitoring role effectively. Contrary to these
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theoretical expectations, empirical findings reveal a nega-
tive effect of institutional ownership on ESG transparency.
For example, Ntim and Soobaroyen (2013, p. 481) report
a weak negative association between institutional ownership
and ESGD. They explain this finding to the specific character-
istics of their sample from South African companies, where
institutional investors often rely on direct monitoring prac-
tices rather than public disclosures. Similarly, Qa’dan and
Suwaidan (2019, p. 40) identify a significant negative rela-
tionship between institutional ownership and ESGD, though
this outcome remains unexplained in their study.

Government ownership is expected to have a substan-
tial effect on ESGD, as theory suggests that higher public
pressure plays a critical role in this relationship: Firms with
significant government ownership are subject to "higher ex-
pectations and scrutiny from the public" and are therefore
expected to engage in greater ESGD to meet these demands
(Ramdhony et al., 2024, p. 528). However, this positive
expectation might not hold in countries with weaker gover-
nance. For example, in environments characterized by high
levels of corruption, government ownership might lead to
lower ESGD, as strong political connections can reduce the
likelihood of enforcement from corrupt regulatory bodies
(Ntim & Soobaroyen, 2013, p. 472) and raise incentives
to hide inefficiencies or unethical practices. Empirical ev-
idence of this relationship remains mixed (Ramdhony et
al., 2024, p. 528). On the one hand, studies on Chinese
firms demonstrate that close political ties allow government-
owned companies to escape regulatory scrutiny, leading to
poor ESGD (Jia et al., 2009, p. 562; Ntim and Soobaroyen,
2013, p. 472). On the other hand, studies in countries with
lower levels of corruption® and less entangled political ties
have found a positive link between government ownership
and enhanced disclosure practices. For example, Eng and
Mak (2003, p. 340) observe that government ownership in
Singapore can lead to higher levels of voluntary disclosure,
as it helps to address issues related to moral hazard and
agency problems associated with state ownership. Similarly,
Tagesson et al. (2009, p. 360) find that Swedish state-owned
companies tend to disclose more ESG information “to serve
as good examples” for other companies. Ntim and Soo-
baroyen (2013, p. 472) support these findings and explain
that government ownership can increase transparency, as the
government’s influential role as a stakeholder encourages re-
sponsible disclosure practices. These findings suggest that
government ownership in well-regulated, low-corruption
environments can foster greater transparency and account-
ability through enhanced disclosure practices.

The impact of individual investors — in academic litera-
ture mainly comprising managers, directors, founders, fam-
ilies, or similar shareholders — on ESGD is also ambiguous.
The theory provides possible explanations for both direc-
tions: one rationale for a positive relationship is that direc-

4 Corruption Perception Index in 2023 according to Transparency Interna-
tional (2023); China: Score 42 (Rank 76), Singapore: Score 83 (Rank
5), Sweden: Score 82 (Rank 6)

tors might encourage greater disclosure to improve a com-
pany’s reputation (Ramdhony et al., 2024, p. 529). Con-
versely, individual investors may reduce transparency to cap-
italize on informational advantages and claim a personal ben-
efit from the resulting insider information (Ramdhony et al.,
2024, p. 529). Another reason for individual inside investors
to lower ESG transparency might be to avoid costs for ad-
ditional disclosure, which would decrease profits and, thus,
their salary. Prior studies have produced mixed empirical
results, including positive, negative, and non-significant re-
lationships (Ramdhony et al., 2024, p. 529; Said et al., 2009,
p. 217).

Academic literature examines the effects of ownership
structure not only regarding different investor types but also
regarding the concentration of shareholdings. This consid-
eration is especially relevant as this paper focuses on insti-
tutional investors, which are often associated with higher
overall ownership levels (Diamond and Verrecchia, 1991, p.
1327; Hoq et al., 2010, p. 24). Because of this connection,
examining ownership concentration becomes valuable even
when the primary focus is on understanding the relation-
ship between ESGD and institutional investors. Once again,
theory can explain both the positive and negative impacts
of ownership concentration on ESGD. A common approach
for a negative link is based on information asymmetries. In
firms with concentrated ownership, the need for extensive
disclosure may be reduced as the major shareholders often
have direct access to information and thus less information
asymmetries (Ntim and Soobaroyen, 2013, p. 472; Qa’dan
and Suwaidan, 2019, p. 34). In contrast, less concentrated
ownership requires disclosure to reduce informational asym-
metries between numerous shareholders and management
(Brammer and Pavelin, 2008, p. 124; Haniffa and Cooke,
2002, p. 328). Another potential factor behind lower ESGD
in concentrated ownership firms is the cost effect. Cao et al.
(2019, p. 290) suggest that controlling, influential share-
holders may avoid CSR disclosures to minimize additional
economic costs, especially when they do not see direct ben-
efits from such actions. Finally, from a legitimacy theory
perspective, companies with concentrated ownership may
feel less pressure to disclose information to ensure public ac-
countability when outsider interest is limited and less power-
ful (Ntim & Soobaroyen, 2013, p. 472). Other scholars argue
that ownership concentration can positively impact disclo-
sure under certain conditions. The predominant argument is
based on reputation-building, where controlling sharehold-
ers might push for more ESGD to enhance the company’s
reputation and ultimately increase profitability (Cao et al.,
2019, p. 290; Qa’dan and Suwaidan, 2019, p. 34.) Empir-
ical evidence on the link between ownership concentration
and ESGD is also mixed. Brammer and Pavelin (2008, p.
131) and Cao et al. (2019, p. 288) find that higher own-
ership concentration is associated with significantly lower
ESGD. Roberts (1992, p. 609) also reports a negative asso-
ciation, though not statistically significant. However, other
studies report a positive relationship. For example, Haniffa
and Cooke (2002, p. 340) find a significant positive relation-



886 T. Keserii / Junior Management Science 10(4) (2025) 876-903

ship between ownership concentration and ESGD. Further-
more, Jiang and Habib (2009, pp. 295-298) suggest that the
effect of ownership concentration on ESGD may depend on
the type of investor who is holding the concentrated owner-
ship: While institutional investors with their large sharehold-
ings tend to push for lower disclosures as they often monitor
companies through other mechanisms, government owner-
ship concentration tends to encourage greater voluntary dis-
closure to legitimize the company’s operations and align with
societal expectations. These findings reveal an interplay be-
tween ownership types and ownership concentration and un-
derscore the value of including ownership concentration in
the analysis, even though the primary focus of this study is
on ownership types.

Overall, the findings about the impact of different own-
ership types on ESGD are mixed and inconclusive. Further-
more, theory offers explanations for both positive and nega-
tive effects and lacks a strictly unidirectional logic. This lack
of clarity diminishes the practical value of existing research.
One potential reason for the inconsistency in the results is
that most studies take a unidirectional approach, focusing
solely on how ownership influences disclosure. However, as
Healy and Palepu (2001, p. 431) note, it is “difficult to infer
whether disclosure changes followed or preceded changes in
variables of interest.” This uncertainty makes it challenging
to identify the direction of causality in the relationship be-
tween ESGD and ownership structure.

Ramdhony et al. (2024, p. 525) further suggest that
focusing solely on the direct impact of ownership on disclo-
sure may introduce endogeneity issues, potentially distorting
the results. To address these concerns, they employ a Panel
Vector Autoregression (PVAR) analysis and examine the bi-
directional relationship between ESGD and ownership struc-
ture, considering simultaneous effects in both directions.
Their findings offer critical insights into this connection:
ESGD shows a significant negative reaction to both gov-
ernment ownership and concentrated shareholdings, while
director ownership has a negative but insignificant effect
on ESGD. Moreover, their analysis uncovers the inverse re-
lationship, revealing that ESGD negatively impacts govern-
ment ownership. This finding can be attributed to firms in
poor governance environments being "less interested in in-
dulging in good CSRD practice and reporting" (Ramdhony
etal., 2024, p. 537). Similarly, ESGD significantly negatively
influences director ownership, suggesting that directors may
avoid governance disclosures that could constrain their po-
tential for higher remuneration (Ramdhony et al., 2024, p.
537). Finally, they suggest an insignificant negative effect of
ESGD on ownership concentration.

While Ramdhony et al. (2024) focus on the bi-directional

relationship, existing literature also explores the uni-directional

impact of ESGD on ownership structure in detail. This per-
spective suggests the possibility of reverse causality, where
ESGD could actively shape a company’s ownership struc-
ture. Theoretical explanations and studies on how disclosure
shapes the investor base are discussed in Section 2.4 Exam-
ining this relationship is particularly promising because it

could offer actionable insights for companies — not only into
what effect their disclosures have in general but also into
how these disclosures can attract particular investor types.
This leads to the research question:

“Does ESG disclosure have an impact on a com-
pany’s ownership structure?”

Understanding this inverse dynamic could provide valu-
able guidance for companies looking to strategically manage
their shareholder base. There is already substantial evidence
that companies are actively trying to shape their ownership
structures. For example, Kim et al. (2018, p. 1190) find
that a firm can “increase its investor base by adopting proac-
tive environmental strategies”. Similarly, Serafeim (2015,
p- 36) notices that many corporate managers are now ac-
tively seeking ways to attract investors with longer-term in-
vestment horizons, particularly in response to pressures from
existing stakeholders and the broader market. This reflects
a conscious effort to shape the firm’s shareholder composi-
tion towards stability and long-term alignment. Further ev-
idence of this trend is offered by a survey by Beyer et al.
(2014), which finds that nearly all companies have a pref-
erence for long-term investors. Although these insights sug-
gest that companies should emphasize attracting long-term
investors, this approach may not apply universally. As Paul
Polman, the former CEO of Unilever, clarified, “you need to
attract a shareholder base that supports your strategy — not
the other way around. We actively seek one that is aligned
with our longer-term strategy” (Polman, 2012). This view
supports the idea that companies influence their ownership
structure for strategic reasons.

These examples show that companies increasingly take
proactive steps to manage ownership structures. The ability
to attract certain types of investors — particularly those with
a long-term, stability-focused investment strategy — has be-
come an essential element of corporate strategy. This raises
the question of whether ESGD can be another tool for com-
panies to influence their investor base.

2.4. Hypothesis Development

Building on the ambiguous insights of the previous sec-
tion, this chapter shifts the focus to the unidirectional impact
of ESGD on ownership structure. The interest in understand-
ing how disclosure affects a company’s shareholder base has
a long history. Already in 2001, Healy and Palepu (2001,
p. 411) synthesized longstanding research questions on how
investors respond to corporate disclosures and if possible re-
actions differ between fundamental or supplemental disclo-
sures. Without clear answers to these questions, companies
were cautious about additional disclosures in the 2000s (Hoq
et al., 2010, p. 24). More recent studies demonstrate that
there is still insufficient understanding of how transparency,
particularly within the ESG context, affects ownership struc-
ture. For example, Moss et al. (2024, p. 4) find that only “a
small number of prior studies have examined how ESG infor-
mation influences different classes of investors”, suggesting
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a need for future research to explore the overall demand for
ESGD and the reaction of different investor classes (Moss et
al., 2024, p. 15). Therefore, the analysis in this paper aims
to address this gap by investigating the unidirectional influ-
ence of ESGD on ownership structures, particularly regard-
ing institutional investors. By doing so, it seeks to enhance
the predictability of investor reactions and encourage greater
transparency.

Increasing predictability is crucial, particularly given the
existing literature’s diverse theories and aspects of owner-
ship structure. The lack of a cohesive framework leads to
ambiguity in understanding investor behavior. For example,
firms that restrict their general disclosure practices may at-
tract shareholders that prefer opacity to hide unethical be-
havior (Ramdhony et al., 2024, pp. 528-529). In contrast,
Moss et al. (2024, p. 1) argue that companies engaging ESGD
may attract investors with a "taste" for sustainability, sug-
gesting that some shareholders are drawn explicitly to firms
that align with their values. This interest often remains even
when a company undertakes actions that don’t directly con-
tribute to its cash flow, as certain investors prioritize activi-
ties with value beyond financial returns (Friedman & Heinle,
2016, p. 740). Moreover, as investors differ in their ca-
pability to use disclosed information, different levels of so-
phistication among investors can further shape how ESGD
impacts ownership structure. Kalay (2015, pp. 1005-1006)
highlights that firms with higher levels of disclosure tend to
attract more sophisticated investors who can effectively ana-
lyze and use the disclosed information. Additionally, Kalay
(2015, p. 1005) finds a direct reaction from investors as
“firms that initiate (cease) an earnings guidance policy ex-
perience an increase (decrease) in the proportion of sophis-
ticated investors”.

Considering specific investor types, academic literature
reveals various findings about reactions to ESGD. For exam-
ple, de Villiers and van Staden (2006, p. 766) find that di-
rectors are more likely to invest if their firm has a low ESGD
level to avoid scrutiny of their compensation. Ramdhony et
al. (2024, p. 527) support this and explain an implicit mech-
anism: ESGD might reveal damaging information and thus
harm executive compensation. As remuneration for high-
ranked employees often consists of stock options, lower com-
pensation would mean receiving fewer stocks, resulting in
lower director ownership. Regarding private investors, Moss
et al. (2024, p. 2) “do not detect a retail investor response to
ESG press releases”. This indifference might result from pri-
vate investors’ relatively limited information processing ca-
pability compared to more sophisticated investors, suggest-
ing that they may struggle to use additional ESG data (Kalay,
2015, pp. 1005-1006).

Another key factor in understanding ownership structure
is the concentration of shareholdings. According to Ramd-
hony et al. (2024, p. 530), “CSRD may negatively influence
investment by block owners, as CSR reporting imposes eco-
nomic costs for these controlling shareholders”. Even though
this perspective might explain why shareholders avoid fur-
ther investment, it seems more aligned with the reverse re-

lationship, as controlling shareholders actively influence the
decision to limit additional CSR reporting in order to avoid
increased costs (Cao et al., 2019, p. 290). Another expla-
nation for the negative association between ESGD and own-
ership concentration is that firms with greater general dis-
closure increase investors’ awareness about their existence,
resulting in a broader base of investors and, thus, lower own-
ership concentration (Dhaliwal et al., 2011, p. 62).

These varying effects of ESGD on different aspects of
ownership structure highlight the complexity of this relation-
ship. Moreover, some of the theories and explanations in
this section align closely with those presented in Section 2.3,
which explained a reverse impact of ownership structure on
ESGD. While the literature does not reach a clear consensus
on how ESGD affects each type of investor, there is evidence
that ESGD might have a general impact on ownership struc-
ture: While transparency can attract certain investors, it may
deter others. Given these insights, this paper proposes the
following hypothesis H1:

H1: ESGD has an impact on ownership struc-
ture in general

To establish H1, the previous part discussed the connec-
tion between ESGD and different ownership dimensions, ex-
cluding the group of institutional investors. This exclusion
is due to the evidence suggesting a stronger impact of ESGD
on this investor group than other ownership types. While the
prior section presented mixed outcomes regarding the over-
all influence of ESGD on ownership structure, the literature
on possible effects of disclosure on institutional investors has
shown more robust analyses. As this body of research has
yielded clearer and more consistent results, it’s reasonable to
establish a separate hypothesis for the relationship between
ESGD and institutional investors.

Theoretically, this connection is based on the frame-
works already mentioned in the previous sections. The posi-
tive impact of ESGD is often driven by the typically long-term
investment horizons of most institutional investors, who
value additional transparency for legitimizing disclosures
and a clearer common understanding of the firm’s sustain-
ability strategy (Milne & Patten, 2002, p. 16). Serafeim
(2015, p. 36) argue that lower levels of ESGD deter long-
term institutional investors, as the resulting information gap
increases monitoring costs. Further support for a positive ef-
fect of ESGD on institutional ownership comes from research
on disclosure and liquidity: As transparency increases stock
liquidity, firms get more attractive to short-term institutional
investors who value the ease of trading in liquid markets
(Diamond & Verrecchia, 1991, p. 1327); (Healy & Palepu,
2001, p. 429).

Empirical evidence from the literature strongly aligns
with these theoretical expectations, reinforcing the view that
transparency positively relates to institutional investors. For
example, Hoq et al. (2010, p. 22) find that CSR report-
ing attracts institutional ownership, mainly because institu-
tional investors emphasize how companies manage social is-
sues. Furthermore, Dhaliwal et al. (2011, p. 80) observe that
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voluntary CSRD initiation attracts dedicated institutional in-
vestors due to their monitoring role, enabling better assess-
ment of firm value and management control (Serafeim, 2015,
p. 36). Overall, there is a strong tendency in the literature
that (ESG-) disclosure positively affects institutional owner-
ship. A detailed overview of studies about this relationship
can be found in Appendix 1.

However, much of the existing literature either inherently
focuses on general forms of disclosure or blurs the line to spe-
cific ESG-related transparency. As a result, it becomes diffi-
cult to draw precise conclusions about how disclosures on
ESG activities influence ownership structures. Many stud-
ies also reveal methodological weaknesses, which reduce
their reliability. For example, some studies use an unsuitable
variable for ESGD, such as dummy variables for the initia-
tion (Dhaliwal et al., 2011) or increase (Healy et al., 1999)
of ESGD. Other studies like Hoq et al. (2010) use old data,
which might be inappropriate for a dynamic topic such as
ESGD. Of all the studies, Ramdhony et al. (2024) stand out
as one of the few analyses to precisely address the research
question of this paper, but show some weaknesses: On the
one hand, their analysis is limited by some methodological
shortcomings. As the study is set in the emerging economy of
Mauritius, with only 40 listed companies and 400 firm-year
observations, the generalizability of the findings is limited.
Furthermore, Ramdhony et al. (2024) only apply a multivari-
ate regression technique, which restricts the quantitative in-
terpretability of the results due to the inherent correlation be-
tween the shareholdings of different investor types as depen-
dent variables (Dattalo, 2013, p. 3). Additionally, the ESG
variable in their study is based on content analysis, which
could introduce distortions of the actual ESG transparency
level across different firms. On the other hand, their study
focuses primarily on the effects of ESGD on director, govern-
ment, and block ownership, neglecting the critical influence
on institutional ownership. This literature gap highlights
the need for further investigation and is a crucial foundation
for the contributions of this study. Given these insights, this
paper proposes the following hypothesis H2:

H2: ESGD has a positive impact on institu-
tional ownership

By addressing the theoretical and methodological weak-
nesses in prior research, this study builds on existing litera-
ture and aims to extend the understanding of ESGD’s impact
on ownership structures. The methodology of the upcoming
analysis draws upon a broad range of related studies (see
Appendix 1) while seeking to provide a more comprehensive
and targeted investigation.

3. Methodology

This section outlines the research design and method-
ological approach used for this study. Section 3.1 describes
the data collection process, focusing on the sources for ESG

data and all ownership structure variables. Section 3.2 pro-
vides an overview of the variables used in the analysis. Sec-
tion 3.3 explains the multivariate and univariate regression
techniques employed in the study to test the hypotheses. Fur-
thermore, the incremental development of the main regres-
sion model is presented. Section 3.4 addresses the research
quality and discusses measures and robustness checks taken
to ensure the accuracy and reliability of the estimated coeffi-
cients.

3.1. Data Collection

The empirical analysis is based on a sample from sustain-
abilityreportingnavigator.com with 873 companies from 27
countries, primarily in Europe and Northern America. The
original data set contains ESG performance and ESG disclo-
sure data between 2016 and 2022, sourced from the LSEG®
and Bloomberg® databases. Ownership data was added
from Moody’s Orbis’, and control variables were retrieved
from LSEG. The integration of ownership and control data
required further cleaning due to missing values, resulting
in 4,733 firm-year observations for the main analysis (see
Section 4.2.2). The datasets were matched primarily via
the International Securities Identification Number (ISIN), a
universal identification code for public companies, ensuring
consistency across databases (ISIN Organization, 2024). The
period between 2016 and 2022 is particularly relevant due to
the substantial advancements in ESG reporting, as outlined
in Section 2.1.1. To ensure data accuracy, ownership details
are current as of February 2024, while ESG performance and
disclosure metrics include updates from August 2024.

Nevertheless, the data has some weaknesses: One lim-
itation arises from potential data distortions in the Orbis
database, which lists all publicly available ownership links®.
This can lead to multiple counts of the same shareholding
in complex ownership structures, resulting in an overestima-
tion of ownership. For example, in cross- or chain-ownership
cases, where Company A owns 100% of Company B and
Company B owns 100% of Company C, both A and B might
be listed as 100% shareholders in C, thus overestimating
ownership (Bureau van Dijk, 2018, p. 810 et seq.). Another
potential distortion involves differences in the timing of ESG
and ownership data points. ESG data reflects the respective
ratings during a period, typically over the financial year. In

LSEG (formerly Refinitiv) is a leading provider of global financial data
and infrastructure, offering a wide range of data products such as market
pricing, economic indicators, risk data and company data, which includes
ESG information. (London Stock Exchange Group, 2024)

Bloomberg provides real-time financial data, news, and analytics, deliv-
ering comprehensive market information, pricing, economic indicators,
and corporate data, which includes ESG information. (Bloomberg, 2024)
Moody’s Orbis is a comprehensive global database with in-depth infor-
mation on financials, ownership structures, credit ratings, industry clas-
sifications. (Moody’s Analytics, 2024)

The information about ownership links in Orbis is sourced from various
channels, including direct company disclosures (such as annual reports,
shareholder lists, and subsidiaries), official bodies, information providers,
SEC filings, stock exchanges, and direct correspondence with companies.
(Bureau van Dijk, 2018, p. 830 et seq.)
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contrast, ownership data refers to the latest published share-
holding information at a specific point in time within that
same financial year. This discrepancy could lead to misalign-
ment between the datasets.

Additionally, this thesis has incorporated Artificial In-
telligence, specifically ChatGPT, to assist in the coding and
wording processes throughout the writing.

3.2. Variables

The main explanatory variables for testing the hypothe-
ses from Section 2.4 are the ESGD Score (ESGD) and ESG
Performance Score (ESG). Using both measures allows for a
clear separation of disclosure effects from actual ESG perfor-
mance, helping to isolate the influence of ESG transparency
on ownership structure (H. B. Christensen et al., 2021, p.
1231). The ESGD Score is obtained from Refinitiv ("CSR
Sustainability Reporting Score") and reflects the company’s
transparency regarding its sustainability practices. The ESG
Performance Score, also from Refinitiv, measures environ-
mental, social, and governance performance. Both scores
are relative as they measure a company’s performance com-
pared to its peers within the same industry. For further analy-
ses and robustness checks, the Bloomberg equivalents as ab-
solute measures of ESGD and ESG Performance are used in
equivalent regression models. Unlike most existing studies,
the ESGD measures from Bloomberg and Refinitiv prioritize
overall ESG transparency: by concentrating on general ESG
disclosure, these measures avoid the distortions that can arise
from over-specifying analyses such as the focus on ESG press
releases in the study by Moss et al. (2024).

Additionally, an interaction term between the ESGD Score
and the ESG Performance Score (ESGD x ESG) is included
in most regression models from Section 3.3. This term cap-
tures the notion that higher levels of disclosure could have a
more substantial impact when the company’s disclosed per-
formance values are strong. This idea aligns with Dhaliwal
et al. (2011, p. 80), who find a significant positive associ-
ation between ESGD and institutional ownership for firms
with superior ESG performance. In contrast, their findings
for companies with lower ESG performance were insignifi-
cant. The ownership data (PctOwn) from Moody’s Orbis
database comprises all publicly available ownership links.
Thus, it does not account for all shareholder types and no-
tably excludes private and retail investors who do not dis-
close their shareholdings to the public. As a result, only an
average of 52.37% of total ownership is captured, as de-
scribed in Appendix 3. To enable a more detailed analy-
sis that fits the existing literature’s findings, the ownership
data is transformed and aggregated into four main investor
types: institutional investors (PctOwnlnst), individual in-
vestors (PctOwnlnd), government (PctOwnGov), and cor-
porations (PctOwnCorp).

Derived from standard disclosure literature, various con-
trol variables are included in the analysis to account for firm
characteristics and market conditions that might influence
ownership besides ESGD and ESG performance. Firm size
is measured by the logarithm (log) of total reported assets

(log(totAsts)). Risk is captured by two dimensions: market
beta (Beta) and leverage (Lev). The beta values are com-
puted over different time horizons based on data availability.
Leverage is the ratio of total debt to total capital, reflecting
a company’s financial risk. Profitability is measured by earn-
ings per share (EPS), and growth is represented by the 3-year
compound annual growth rate (CAGR) of revenues (Grwth).
The liquidity of the stocks is captured by the logarithm of the
average daily traded value over the past year (TrdVol), indi-
cating how easily a company’s shares can be bought and sold.
Finally, firm performance is measured through two variables:
return on assets (ROA) and the market-to-book ratio (M TB),
offering insights into operational efficiency and market valu-
ation.

To control for unobservable differences across indus-
tries (Industry), countries (Country), and years (Year),
the regressions include fixed effects for these dimensions.
In a variation of the main regression model, industry- and
country-fixed effects are replaced by firm-fixed effects to
account for additional firm-level characteristics that may
influence the observed relationships. Appendix 2 provides
a detailed overview of all variables used in the empirical
analyses.

3.3. Regression Technique

The analysis employs two similar regressions to test the
hypotheses: Both estimate the percentage of ownership
(PctOwn and PctOwnlnst, respectively) as a function of
the Refinitiv measures for ESGD and ESG, their interaction
term ESGD % ESG, as well as various control variables and
fixed effects to control for other possible influences on own-
ership structure. Both models only differ in their treatment
of ownership as the dependent variable. For H1, a multi-
variate model (Hérdle et al., 2024, p. 443 et seq.) estimates
the effects of ESGD and other explanatory variables on a
set of dependent variables PctOwn (representing corporate,
government, individual, and institutional ownership) simul-
taneously. The multivariate approach allows the analysis of
impacts on multiple ownership types at once, reflecting the
natural interdependencies and correlations among the com-
plementary shareholder groups. The regression model is the
following:

PctOwn;, = a+ 3ESGD; , + 3,ESG; ,+
B3ESGD;  x ESG;  + B4log(TotAsts; )+
BsBeta;  + BeLev;, + B,EPS; ,+
BsGrwth; , + BoTrdVol; . + B1,ROA; .+
f11MTB,; , + Year; , + Industry; .+

Country; ,+¢;,

The results for the multivariate model are shown in Ta-
ble 3 in Section 4.2.1 In contrast, a univariate Ordinary
Least Squares (OLS) regression model for H2 estimates
the impact on the percentage of institutional ownership
PctOwnlInst as the only dependent variable. The model
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is built incrementally to address the varying approaches
and methodologies used in similar studies: the initial regres-
sion model includes ESGD as well as country-, industry- and
year-fixed effects (Model I), followed by the addition of ESG
(Model II). The interaction term ESGD % ESG is then incor-
porated into a separate model to test whether higher levels
of ESG performance amplify the effects of disclosure (Model
II1). Finally, control variables are added to account for firm-
specific characteristics. A comparison is made between the
full model (Model V) and a simplified version that excludes
the interaction term (Model IV). The complete model, here-
after referred to as the “main model” or “Model (V)”, can
be expressed as follows:

PctOwnlnst;, = a+ f3ESGD; , + B,ESG; .+
B3ESGD; , % ESG; , + 34log(TotAsts; . )+
BsBeta; , + fgLev; , + B,EPS; +
BsGrwth; , + BoTrdVol; , + B1oROA; .+
B11MTB;, + Year, + Industry;+
Country; +¢&;,

To include another common approach in similar studies
such as Hoq et al. (2010) or Serafeim (2015), two further
models replace the fixed effects for industry and country with
firm-fixed effects to capture more nuanced firm-specific influ-
ences (Model VI and VII). However, using firm-fixed effects
may not be entirely suitable given that the sample has a short
period of six years, leading to a maximum of six observations
per company. Additionally, the ESGD values within a com-
pany show little variance’ over such a short time frame, par-
ticularly when considering relative changes, which can dis-
tort the estimation of the coefficients in models with firm-
fixed effects (Plimper & Troeger, 2019). Figure 2 provides
an overview of the incremental steps and the respective re-
gression models. The results for Model (V) and its variations
(D), I, III),(1V), (VI), and (VII) are shown in Table 4 in
Section 4.2.2. The same procedure was repeated using abso-
lute ESGD and ESG measures from Bloomberg, with results
presented in Appendix 7.

To gain a more comprehensive understanding of the re-
lationship between ESGD and ownership dynamics, further
analyses are built upon Model (V). These models examine
the research question from slightly different perspectives, ex-
tending the main analysis with different variations.

One critical consideration for this analysis is the time
shift in investor reactions to ESGD. Ramdhony et al. (2024,
p. 528) emphasize that CSR reporting typically does not lead
to immediate rewards, as investors naturally react over time.
Such reactions are often delayed, as investors need time to
assess the disclosed information before adjusting their own-
ership stakes. Therefore, accounting for this time gap in the
regression model is crucial to ensure the model’s validity in

9 Mean standard deviation of ESGD within companies between 2016 and
2022: 5.6; Median value: 2.1

accurately testing H2. The main model already integrates
a lag through the inherent definition of the variables: As
explained in Section 3.1, the inconsistent timing results as
ESG ratings reflect a whole period, while ownership data
captures a specific point in time. However, the length of this
implied lag is not standardized across companies, introduc-
ing uncertainty into the analysis. To address this, a variation
of Model (V) tests for delayed investor reactions by estimat-
ing PctOwnlInst between t + 1 and t + 5 relative to ESGD
at t = 0. This allows for a more detailed understanding
of how the timing of disclosures affects ownership changes.
Given the ambiguous theories and findings in existing re-
search, additional adaptions of Model (V) are conducted to
explore patterns and relationships more thoroughly. One
variation involves modeling changes in ESGD (AESGD)
against changes in institutional ownership (APctOwnlInst).
This approach seeks to determine if adjustments in disclo-
sure practices lead to portfolio adjustments of institutional
investors. Model (V) is further applied to subgroups based
on the bottom and top quartiles of stock liquidity to examine
differences in the association between ESGD and institutional
ownership. This approach is motivated by the idea that in-
stitutional investors, especially those with a short-term hori-
zon, are particularly interested in companies with high stock
liquidity. Moreover, a PVAR model is employed as an alter-
native to traditional linear regression to address potential
endogeneity issues and reduce the risk of biased estimates.
This model, as suggested by Ramdhony et al. (2024, p. 526)
and Jouida (2019, pp. 301-302), captures dynamic rela-
tionships between variables and thereby addresses potential
issues of simultaneity and reversed causality. Additionally,
a Difference-in-Difference approach is applied to compare
changes in institutional ownership between two groups: a
treatment group consisting of companies with a significant
increase in ESGD during the observation period and a control
group of companies with stable ESGD levels. To add another
dimension of ownership discussed in the literature, an al-
ternative model includes ownership concentration as the
dependent variable. This approach provides a way to exam-
ine another characteristic of institutional ownership, as these
investor groups are frequently associated with higher total
ownership levels and, thus, with eventually more concen-
trated ownership. An overview of all additional regression
models, their formulas, and their results is shown in Ap-
pendix 8. The main results are summarized in Section 4.2.3.

3.4. Research Quality

Given the inconsistent results in existing literature and
concerns about endogeneity, it is essential to confirm the ro-
bustness and credibility of Model (V). Therefore, a selection
of common robustness checks should assess validity, relia-
bility, and objectivity as the fundamental quality criteria in
quantitative research (O’'Dwyer & Bernauer, 2014, p. 277 et
seq.). Additionally, these tests will address key OLS assump-
tions, including linearity, exogeneity, homoscedasticity, inde-
pendence, and normality of residuals (Wooldridge, 2020, p.
117 et seq.). This approach ensures that the ESGD coefficient
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Figure 2: Incremental Development of the Main Regression Model

[llustration of the stepwise development of the univariate regression models to analyze the association between “ESGD” and “PctOwnInst”. Model I
examines the isolated impact of ESGD on institutional ownership, only controlling for Fixed Effects I (country-, industry-, and year-fixed effects). Each
subsequent model builds upon this foundation by incorporating additional variables and interactions. The main model, Model V, is the culmination of this
development and serves as the basis for all further analyses. To ensure robustness, Model VI and Model VII replace Fixed Effects I with Fixed Effects II by
switching from country- and industry-fixed effects to firm-fixed effects.

is accurately estimated and its suggested effects are isolated
from other influencing variables. This separation is especially
relevant in ESGD research, where “disclosure changes [...]
are likely to coincide with changes in firm economics and
governance" (Healy & Palepu, 2001, pp. 430-431). Such
corporate shifts might directly imply changes in ownership
structure, making it vital to isolate the effects of ESGD from
additional control variables.

To ensure the validity of the model, several steps are
taken. The incremental development of the main regres-
sion model by adding explanatory variables and incorporat-
ing fixed effects supports the exogeneity. This approach con-
trols for unobserved factors and reduces omitted variable
bias. Furthermore, a regression model without outliers is cal-
culated to maintain the accuracy of the estimated relation-
ships, thereby supporting internal validity. Outliers regard-
ing the dependent and the independent variables are iden-
tified using Cook’s distance (with a threshold of >4/n) and
removed from the estimation process to prevent distortions
of the results. More support for validity is provided by a Lasso
regression, which is employed to refine the model by identi-
fying and eliminating unnecessary variables, thereby enhanc-
ing interpretability and reducing omitted variable bias. This
helps to ensure that the model specification aligns closely

with the theoretical constructs of interest. Furthermore, a
Box-Cox transformation is applied to determine the optimal
transformation for the dependent variable, improving the
linearity and residuals’ normality. A log transformation for
the leading independent and dependent variables further ad-
dresses the linearity assumption of OLS.

To reinforce the reliability of the findings, further checks
of the main regression model are conducted. The Variance
Inflation Factor (VIF) values are calculated to assess multi-
collinearity among the independent variables. Additionally,
Bootstrapping is applied to evaluate the robustness of the es-
timated coefficients by constructing confidence intervals for
the estimations. This method provides insights into the pre-
cision of the model. The Durbin-Watson test is employed to
assess the independence of errors by testing for autocorrela-
tion in the residuals. This check is critical for ensuring the
OLS assumption that the residuals are uncorrelated across
observations. The Breusch-Pagan test examines homoscedas-
ticity across all levels of the independent variables. This test
addresses the OLS assumption of constant error term vari-
ance, making it an essential check for reliability. To further
account for potential heteroscedasticity, robust standard er-
rors were used in another coefficient test. This adjustment
provides more reliable inference from the model estimates,
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allowing for unbiased interpretation of coefficients.

Automated techniques like Lasso regression and boot-
strapping ensure objectivity and minimize biases related to
model assumptions.

An overview of all robustness tests and their results is
shown in Appendix 15. These comprehensive robustness
checks and their consistency with the main regression results
help to confirm the credibility of the findings, ensuring that
the impact of ESGD is accurately estimated.

4. Empirical Results

The following section presents the findings of the empir-
ical analysis conducted in this study. Section 4.1 provides
descriptive statistics and correlation analyses of the variables
used in the regression models, offering an initial overview
of the data and relationships between key variables. Sec-
tion 4.2 summarizes the regression results, divided into three
parts. Section 4.2.1 presents the findings from the multi-
variate analysis, examining the impact of ESGD on various
ownership types simultaneously. Section 4.2.2 focuses on
the univariate regression results, explicitly addressing the re-
lationship between ESGD and institutional ownership. Sec-
tion 4.2.3 covers the findings of additional analyses to further
explore and validate the results of Section 4.2.2.

4.1. Descriptive Statistics and Correlation Analysis

The descriptive statistics in Table 1 provide an overview
of the variables used in Model (V). The mean ESGD score
of 58.8 suggests that the companies in the sample exhibit
slightly higher transparency on average than their peers. Fur-
thermore, they tend to act more ESG-friendly than compara-
ble organizations due to their average relative ESG Perfor-
mance score of 66.72. The mean beta value of 0.97 indicates
that the average systematic risk of the companies in the sam-
ple is aligned with the overall market. The leverage ratio
in the data sample has a mean of 40.74%, implying a mod-
erate level of leverage across the companies. Institutional
investors have an average share of 33.25%. The maximum
value of 253.59% can be explained by the limitations of the
Orbis dataset, as potential multiple counting of sharehold-
ings can result in values above the natural limit of 100% (see
Section 3.1).

Figure 3 illustrates the recent development of ESGD
and the ownership distribution across different shareholder
groups. Over the time horizon of this study, ESG trans-
parency was continuously rising, resulting in an overall in-
crease in the average ESGD level of 18.43% between 2016
and 2022. While average ownership of individuals, corpora-
tions, and government remains almost constant, institutional
ownership declined from 2018 to 2022. This indicates a shift
where institutional investors divested from the sample com-
panies, transferring respective shares to "free float" owners
like private investors who are not captured by the Orbis data
set.

Figure 4 offers additional insights into the industries
and countries in the sample and the respective levels of

ESGD and institutional ownership. No discernible pattern
emerges for ESGD, which remains consistent across sectors
and regions. However, Western Europe stands out for having
slightly lower ESGD scores across most industries despite the
more advanced and often mandatory ESGD standards in de-
veloped Western European countries (see Section 2.1.1). In
contrast, institutional ownership exhibits a clear geographic
pattern: higher institutional shares in the sample companies
are observed in Northern Europe and Northern America. At
the same time, Western and Southern Europe show lower
levels of institutional investment across industries. Over-
all, companies in the sample are primarily headquartered in
Northern and Western Europe as well as in North America,
as indicated by the high numbers of data points.

Table 2 displays the correlations between the explana-
tory variables and helps to identify potential multicollinear-
ity issues in the dataset. The data show moderate correla-
tions, with the highest absolute value of 0.45. These rel-
atively low correlations, combined with the low VIF values
shown in Appendix 20, minimize immediate multicollinear-
ity concerns in the database. A positive correlation of 0.32 is
observed between ESGD and ESG, which is expected since
ESGD is a component of the overall ESG score and directly
influences it. Academic literature also explains this relation-
ship through voluntary disclosure theory, as companies with
better ESG performance tend to disclose more information
(see Section 2.1.1). In contrast, companies with poor ESG
performance appear more hesitant to disclose this informa-
tion. With a correlation coefficient of 0.45 between ESG and
TotAsts, larger companies tend to outperform smaller peers
in ESG practices. Additionally, a 0.36 correlation coefficient
between TotAsts and Lev indicates that larger firms rely
more on debt capital. A similar relationship exists between
TotAsts and TrdVol, with a correlation of 0.38. Lastly, a
moderate positive correlation of 0.38 between M T B and ROA
exists. This is reasonable since the regression model uses
both variables as controls for firm performance from different
perspectives.

4.2. Regression Results
4.2.1. Regression Results: Multivariate Analysis

Table 3 presents the results of the multivariate regres-
sion analysis, estimating the effects of ESGD and ESG on
multiple ownership types (corporate, government, individ-
ual, and institutional ownership) simultaneously. The ESGD
and ESG scores used in the analysis are derived from Refini-
tiv and represent relative measures. Given the complexity of
the multivariate regression and hypothesis H1 focusing on
the impact of ESGD on ownership structure overall, the anal-
ysis is limited to a qualitative summary of the direction and
significance of possible effects. The findings indicate the sig-
nificance of nearly all variables in the model. Notably, ESGD,
ESG, and ESG * ESGD all suggest highly significant effects
at the 0.1% level. The same model with Bloomberg’s abso-
lute equivalents is included in Appendix 4 and reveals some
differences: While ESGD remains significant, the coefficient
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Table 1: Descriptive Statistics

N Mean Median SD Min Max
Refinitiv ESGD 4,733 58.80 57.76 14.68 0 90.80
Refinitiv ESG 4,733 66.72 69.85 16.44 3.91 95.74
TotAsts (mio) 4,733 133,897 16,218 436,815 56 7,967,699
Beta 4,733 0.97 0.94 0.44 -0.45 3.31
Lev 4,733 40.74 40.04 21.24 0 99.49
EPS 4,733 6.30 2.30 39.29 -257.20 1,595
Grwth 4,733 7.39 4.87 20.17 -80.83 613.63
TrdVol (mio) 4,733 817 68 2,632 0 30,172
ROA 4,733 7.52 5.87 12.35 -38.18 292.58
MTB 4,733 5.37 2.34 22.80 0.16 801.50
PctOwnlnst 4,733 33.25 29.08 20.51 0 253.59

Summary statistics for the dataset after the data cleaning process, covering all observations and variables included in Model (V). TotAsts and TrdVol are
transformed and presented in millions (mio). All variables are defined in Appendix 2. Summary statistics for all variables and the whole sample before
cleaning can be found in Appendix 3.
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Figure 3: Development of Ownership and ESGD between 2016 and 2022

Development of ownership and ESGD over time. Ownership is aggregated as average ownership percentages for the different investor groups for each year.
ESGD comprises the average absolute Bloomberg ESGD score for all companies annually (from 0 to 100). The absolute Bloomberg measure was selected to
provide actual absolute levels and prevent distortions of the relative measure due to balancing effects within individual countries and industries.

is weaker with significance only at the 5% level. ESG re-
mains significant at the 0.1% level, but ESGD % ESG shows
no significant connection. Furthermore, the equivalent with
firm-fixed effects instead of country- and industry-fixed ef-
fects results in significant estimations (at 0.1% level) for the
relative and absolute versions (see Appendix 5 and Appendix
6).

4.2.2. Regression Results: Univariate Analysis

Table 4 presents the results of the univariate regres-
sion analysis testing H2, which estimates the effect of ESGD
on institutional ownership specifically. As explained in Sec-
tion 3.3, this analysis is based on Model (V) and several vari-
ations that introduce incremental adjustments.

Furthermore, this approach includes the relative ESG
measures from Refinitiv for disclosure and performance
scores. For ESGD, Model (V) reveals a positive coefficient of
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Figure 4: Region-Industry-Matrix for ESGD and Institutional Ownership

Region-Industry-Matrix that visualizes the average Bloomberg ESGD score on the left and the average institutional ownership on the right for all

Region-Industry combinations. The Bloomberg measure was selected to provide actual absolute levels and prevent distortions of the relative measure due to
balancing effects within individual countries and industries. This aggregation of countries and industries from more detailed values serves two purposes: a)

for illustration and b) to identify more general and reliable patterns, as the original dataset contains limited observations for some combinations. The

Roman numbers assigned to each industry are as follows: (I) Containers & Packaging, (II) Transportation & Logistics, (III) Hospitality & Entertainment, (IV)
Real Estate & Construction, (V) Healthcare & Pharmaceuticals, (VI) Consumer Goods & Retail, (VII) Financials, (VIII) Energy & Utilities, (IX) Technology,
Media, and Telecommunications (TMT), and (X) Industrial & Manufacturing. The numbers within each field represent the number of observations included

in that specific combination, while white fields indicate combinations with no observations.

Table 2: Correlation Matrix

ESGD ESG TotAsts Beta Lev EPS Grwth TrdVol ROA MTB
ESGD 1.00
ESG 0.32 1.00
TotAsts 0.22 0.45 1.00
Beta 0.05 0.12 0.18 1.00
Lev 0.13 0.20 0.36 0.08 1.00
EPS 0 0 0.10 0.02 -0.03 1.00
Grwth -0.12 -0.20 -0.12 -0.09 -0.13 0.02 1.00
TrdVol 0.23 0.27 0.38 0.11 0.07 0.03 -0.04 1.00
ROA 0.05 -0.08 -0.26 -0.09 -0.24 0.06 0.10 0.09 1.00
MTB 0.08 -0.03 -0.09 -0.02 0.11 0 0.06 0.06 0.38 1.00

Matrix for Pearson correlations of the independent variables in the main model. All variables are defined in Appendix 2.



T. Keserii / Junior Management Science 10(4) (2025) 876-903

895

Table 3: Multivariate Regression Results

DF Pillai approx F num Df den Df Pr(>F)

Refinitiv ESGD 1 0.055 67.193 4 4636 0.000 o
Refinitiv ESG 1 0.026 31.271 4 4636 0.000 o
Refinitiv ESGD*ESG 1 0.006 7.382 4 4636 0.000 ok
Log(TotAsts) 1 0.067 82.773 4 4636 0.000 ok
Beta 1 0.004 4.919 4 4636 0.001 o
Lev 1 0.011 12.781 4 4636 0.000 o
EPS 1 0.008 9.383 4 4636 0.000 o
Grwth 1 0.002 2.543 4 4636 0.038 *
Log(TRVOL) 1 0.369 678.653 4 4636 0.000 ok
ROA 1 0.007 8.238 4 4636 0.000 ok
MTB 1 0.001 1.675 4 4636 0.153

Fixed effect: Year 6 0.034 6.571 24 18556 0.000 o
Fixed effect: Industry 52 0.284 6.822 208 18556 0.000 ok
Fixed effect: Country 24 0.406 21.833 96 18556 0.000 o

*, **, ** Indicate statistical significance at the 5%, 1%, and 0.1% level, respectively
This table presents the results of the multivariate regression analysis (multivariate analysis of variance; ,MANOVA“) on PctOwnlInst, PctOwnCorp.
PctOwnGov and PctOwnlInd, as introduced in Section 3.3. All variables are defined in Appendix 2.

0.072, which is statistically significant at the 5% level. This
finding indicates that a one-unit increase in the ESGD score is
associated with a 0.072 percentage point increase in institu-
tional ownership. Furthermore, the analysis demonstrates a
positive association between ESGD and PctOwnlInst across
six of the seven model variations, with four suggesting sta-
tistically significant relationships. Additionally, institutional
ownership is found to mostly react significantly positively to
ESG, with a coefficient of 0.242 in Model (V). This posi-
tive significance is consistent across all models that include
country, year, and industry as fixed effects. However, a neg-
ative response is observed in the models that incorporate
firm-fixed effects instead. The mainly positive coefficients
of ESGD and ESG are at least partially offset by their inter-
action term ESGD % ESG, which is significantly negative in
Model (V). The adjusted R-squared values range from 0.460
in the simplest Model (I), which includes only ESGD and
fixed effects, to 0.826 in Model (VII) with firm fixed effects
and all control variables included.

The equivalent analysis with absolute ESG measures
from Bloomberg is presented in Appendix 7. Table 5 com-
pares the coefficients for the main variables ESGD, ESG, and
ESGD % ESG between Bloomberg’s absolute measures and
Refinitiv’s relative measures across all regression models (I)
to (VII). In Model (V), the coefficients exhibit notable differ-
ences for the absolute Bloomberg measures: Contrary to the
anticipated positive association, the ESGD variable reveals
a non-significant negative impact on institutional ownership.
ESG demonstrates a positive effect that lacks statistical sig-
nificance, in contrast to the significant findings noted ear-

lier for the Refinitiv measure. The interaction term, though
positive, does not reach significance. Overall, the effects de-
rived from the absolute ESG measures are less consistent and
weaker across the various models than those observed with
relative ESG data.

Due to the heterogeneous results obtained from the
Bloomberg measures and to maintain the study’s scope, the
focus of further analyses will be on Refinitiv measures. This
decision is driven by the need for consistency and clarity,
given the robust findings of the Refinitiv data. Focusing on
these relative measures offers a clearer narrative and poten-
tially more actionable insights into the impact of ESGD. As
explained in Section 3.3, further analyses are built on the
initial findings and should examine H2 from different per-
spectives. Their results, presented in the subsequent section,
will also provide a basis to test the robustness of the main
model. This progression will ensure that the interpretations
in Section 5 are well-supported and offer a more compre-
hensive understanding of the impact of ESGD on ownership
dynamics.

4.2.3. Regression Results: Further Analyses

The results of the further analysis provide several impor-
tant insights into the relationship between ESGD, ESG perfor-
mance, and institutional ownership. First, lagged variations
of Model (V) examine institutional ownership levels over the
five years after the observations of ESGD and ESG perfor-
mance. Across all observed years, the signs of the relation-
ships remain consistent: ESGD and ESG consistently show
a positive association, and the coefficient for the interaction
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Table 4: Univariate Regression Results

D an am avy V) (VD (VID
Refinitiv ESGD 0.068** 0.042** 0.164* -0.003 0.072* 0.027 0.001
Refinitiv ESG 0.061*** 0.230™** 0.143™* 0.242%** -0.006 -0.083*
Refinitiv ESGD*ESG -0.003*** -0.002** -0.0002 0.0004
Log(TotAsts) -3.757%* -3.749"** 0.440
Beta -0.882 -0.909 0.044
Lev 0.048* 0.050** -0.009
EPS 0.001 0.001 0.002
Grwth -0.025** -0.025% 0.009
Log(TRVOL) 1.408%* 1.409*
ROA -0.035* -0.034* 0.020
MTB -0.009 -0.009 -0.006
Fixed Effects Y,I,C Y, L C Y, I, C Y, I, C Y, L C Y, F Y, F
Constant 25.719*** 23.269** 15.820% 82.073™* 77.278"*
Observations 5,229 5,229 5,229 4,733 4,733 5,229 4,770
R? 0.469 0.470 0.471 0.541 0.541 0.819 0.855
Adjusted R? 0.460 0.461 0.463 0.531 0.532 0.786 0.826
Residual Std. Error 15.466 15.444 15.427 14.041 14.036 9.735 8.557
F Statistic 53.983*** 53.681% 53.323% 59.346** 58.795%
df 5,144 5,143 5,142 4,640 4,639 4,420 3,978

*, 1, ¥ Indicate statistical significance at the 5%, 1%, and 0.1% level, respectively
Coefficients for different univariate regressions on PctOwnlnst as dependent variable: (I) includes only ESGD and fixed effects; (II) adds ESG performance;
(III) adds the interaction term ESG*ESGD; (IV) adds controls, leaves out the interaction term ESG*ESGD; (V) adds the interaction term ESG*ESGD and
controls; (VI) and (VII) add firm-fixed effects, with (VI) including the interaction term, and (VII) adding controls but excluding share volatility (treated as a

quasi-fixed effect, as measured once per firm for the whole sample period; thus included in firm-fixed effects). Fixed effects abbreviations: Y = Year, [ =
Industry, C = Country of Headquarters, F = Firm. All variables are defined in Appendix 2.

Table 5: Comparison of Estimated Effects for Refinitiv and Bloomberg Measures

ESGD ESG ESGD * ESG
Model Refinitiv Bloomberg Refinitiv Bloomberg Refinitiv Bloomberg
D +0.068*** +0.018
an +0.042** +0.011 +0.061"** +0.436**
(I +0.164** +0.085** +0.230*** +1.580"** -0.003*** -0.022*
() -0.003 -0.00003 +0.143* +0.569"**
V) +0.072* -0.015 +0.242* +0.337 -0.002** +0.004
(VD +0.027 +0.120** -0.006 -0.047 -0.0002 -0.009
(vin +0.001 +0.060 -0.083* -1.043 +0.0004 +0.003

*, **, ** Indicate statistical significance at the 5%, 1%, and 0.1% level, respectively
Summary of the coefficients for the main independent variables (ESGD, ESG, and ESGD*ESGD) across all seven univariate regressions of PctOwnlnst, as
presented in Section 3.3. Comparison of the results using Refinitiv versus Bloomberg measures. The detailed regression results are shown in Table 3
(Refinitiv) and Appendix 7 (Bloomberg). All variables are defined in Appendix 2.
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term ESGD % ESG is negative. In contrast, while ESG main-
tains its significance throughout the entire period, signifi-
cance for ESGD and ESGD*ESG varies as it is only identified
in the fourth year. The adjusted R-squared values range be-
tween 0.547 and 0.576 across the models.

The transformation of ESG, ESGD, and PctOwnlInst into
Year-over-Year (YoY) percentage changes provides a differ-
ent analytical perspective. However, regression models in-
corporating either same-year or lagged deltas'® reveal no
significant associations: The estimators for AESGD, AESG,
and their interaction term AESGD x AESG predict positive
but insignificant effects on institutional ownership changes.
The adjusted R-squared value dropped to 0.002 and 0.004,
respectively.

Splitting the data sample into groups with low and high
stock trading volumes provides further differentiation. In
firms with low stock turnover, negative coefficients are esti-
mated for ESGD (significant) and ESG (insignificant), while
ESGD*ESG is positive but insignificant. Conversely, in firms
with high trading volumes, both ESGD and ESG exhibit sig-
nificant positive impacts on institutional ownership, whereas
ESGD % ESG becomes significantly negative. The adjusted
R-squared values show a noticeable difference between the
two groups, with 0.295 for the low liquidity group and 0.629
for the high liquidity group.

The PVAR model reveals a unidirectional relationship
between ESGD and institutional ownership. While institu-
tional ownership is not predicted to significantly influence
subsequent ESGD, ESGD is assumed to exert a statistically
significant positive effect on subsequent institutional owner-
ship levels (coefficient of 0.0478, significant at the 5% level).
In addition, ESGD is also significantly connected to its own
future levels (positive) and future ESG performance (nega-
tive). However, the findings suggest no significant reaction
of ESGD to earlier institutional ownership levels or ESG per-
formance.

The Difference-in-Difference approach sheds light on
the impact of substantial increases in ESGD on institutional
ownership. Companies in the treatment group, which en-
countered a notable rise in ESGD during the sample period,
experienced a smaller decline in institutional ownership com-
pared to the control group with stable ESGD levels: The aver-
age institutional ownership in the treatment group decreased
by -5.0 percentage points (pp) from 24.5% in 2016 to 19.5%
in 2022, while the control group faced a decline from 25.5%
to 17.0% (-8.5pp).

Lastly, the analysis of ownership concentration shows
no significant association between ESGD and ownership
structure. While the estimation predicts a positive but
insignificant effect of ESGD, the coefficients of ESG and
ESGD xESG have a negative insignificant sign. The adjusted
R-squared for this model is 0.092.

10 The variation with one-year lagged deltas compares changes in ESGD
and ESG (between year t-1 and t=0) with ownership changes in the sub-
sequent year (between t=0 and t+1). In contrast, the model with same-
year deltas calculates all delta values between t-1 and t=0. The detailed
models can be found in Appendix 7.

These results underscore the complexity of the relation-
ships between ESGD, ESG performance, and institutional
ownership and emphasize the importance of considering
various dimensions in the analysis. The models for further
analyses are summarized in Appendix 8, with detailed results
presented starting from Appendix 9.

5. Discussion and Implications

The upcoming section analyzes the results from Section 4
and explores their broader implications. Section 5.1 inter-
prets the results, discussing how the findings relate to the
initial hypotheses and existing literature. Section 5.2 evalu-
ates the strengths and limitations of the study. It highlights
the robustness of the findings while also acknowledging po-
tential constraints. Section 5.3 explores the implications of
the findings for various stakeholders, including companies,
investors, and policymakers. It also suggests possible direc-
tions for future research in this area.

5.1. Interpretation of Findings

The findings from the multivariate regression in Sec-
tion 4.2.1 largely support hypothesis H1, suggesting that
ESGD influences ownership structure in general. Across
most model variations, the results were consistent, indicat-
ing a statistically significant effect of ESGD on the distri-
bution of a firm’s shares. Only Bloomberg’s absolute ESGD
measure, in combination with country- and industry-fixed
effects, appears to have a less significant impact on owner-
ship structure. The overall trend aligns with the theoretical
rationale. Prior research suggests that ESGD serves two
primary functions: On the one hand, it reduces informa-
tion asymmetries, offering investors additional insights into
the company (Dhaliwal et al., 2011, p. 90). On the other
hand, it acts as a legitimizing tool, helping firms align with
societal expectations and investor preferences (de Villiers
& van Staden, 2006, pp. 763-764). The significant differ-
ences in ownership structures for varying ESGD levels in
Section 4.2.1 suggest that shareholders respond differently
to the additional information and legitimacy ESGD provides.
This differential response among investors is consistent with
the findings of Cho et al. (2013, p. 5), who emphasize that
investors are not homogeneous in their degree of informed-
ness. ESGD contributes to bridging this informational gap,
but not all investors process and value this information uni-
formly. Some investors, particularly those with greater re-
sources and expertise, are better equipped to gather and uti-
lize ESG data in their decision-making processes (Cho et al.,
2013, p. 5). Even if different investor types would perceive
the additional information identically, they might differ in
how much importance they attribute to non-financial data.
For instance, long-term investors may prioritize long-term
sustainability practices (Qa’dan & Suwaidan, 2019, p. 35)
and thus react more heavily by adjusting their shareholdings
in reaction to new information about those practices. Con-
sequently, the distinct characteristics among investor groups
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(see Section 2.2.1) lead to disparate responses to ESGD,
which creates unique ownership structures and distributions
of shareholdings. The more robust results observed for rel-
ative ESGD measures highlight that investors may be more
concerned with how much a company discloses compared to
its peers rather than the absolute volume of ESG informa-
tion disclosed. This could suggest that ESGD is particularly
influential during investment decision-making, where in-
vestors select between competing firms. Firms that disclose
more ESG information relative to their industry peers may
be viewed as more transparent, which fosters investors’ con-
fidence and, thus, stock liquidity (Healy & Palepu, 2001, p.
429). This greater liquidity leads to higher stock- and in-
vestor turnover, which potentially shifts the composition of
the investor base.

However, it is essential to acknowledge that the multivari-
ate regression approach does not allow for a deeper quantita-
tive exploration of the association. While it indicates whether
ESGD has an impact in general, it does not provide insight
into the direction and the actual strength, limiting the in-
terpretability of the results. As a direct consequence, it re-
mains unclear to what extent the significant interaction term
might offset the potential effect of ESGD. While significance
is observed, the specific direction or magnitude remains am-
biguous. Moreover, the model offers no information about
the impact of ESGD on the particular ownership types, leav-
ing unanswered questions about how ESGD might influence
the distribution of shares to explicit investor groups. As a
result, it is not possible to connect these findings to the lit-
erature on specific ownership types and address the theory
and empirical evidence presented in Section 2.4. Nonethe-
less, these limitations do not oppose the primary goal of H1,
as this hypothesis was intended to explore the broader rel-
evance of ESGD for ownership structure. This investigation
lays the groundwork for a more detailed analysis of institu-
tional ownership and its specific relationship with ESGD.

Following this foundation, the primary analysis in Sec-
tion 4.2.2 examines the impact of ESGD on institutional own-
ership and reveals mostly consistent support for hypothesis
H2: For the relative ESGD measure, the univariate regres-
sion models indicate a significant positive effect of ESGD on
institutional ownership levels in most model versions. This
result suggests that institutional investors, known to play a
pivotal role in corporate governance and monitoring (Ser-
afeim, 2015, p. 36), are responsive to ESGD. The positive im-
pact of ESGD appears to be particularly strong for firms that
are typically more attractive to short-term institutional in-
vestors: Applied to a subgroup of companies with high trad-
ing volumes, the regression model shows an even stronger
association between ESGD and institutional ownership than
on the entire data sample.

The general positive effect aligns with the expectations
of the academic literature. As discussed in Section 2.4, there
are multiple explanations for this relationship. Dhaliwal et
al. (2011, p. 80) argue that ESGD attracts long-term insti-
tutional investors by facilitating their monitoring and gover-
nance role. Another rationale might be the reduced infor-

mation asymmetries among investors because of increased
transparency, resulting in higher stock liquidity. This liquidity
is a critical factor for institutional investors with short-term
horizons, who prefer to invest in markets where they can
trade easily and efficiently (Diamond and Verrecchia, 1991,
pp. 1326-1327; Healy and Palepu, 2001, p. 429). Legiti-
macy theory provides another perspective: by disclosing ESG
performance, companies demonstrate alignment with soci-
etal values, which builds stakeholder trust and appeals to in-
vestors who prioritize social responsibility. This transparency
signals a commitment to sustainable practices, making the
company more attractive to socially conscious institutional
investors (de Villiers and van Staden, 2006, p. 764; Such-
man, 1995, p. 574). Even though the analysis gives no in-
sights into the causes of this relationship, those arguments
could explain the behavior of institutional investors.

While the results from Section 4.2.2 indicate a positive
impact of ESGD on institutional ownership, they also sug-
gest this influence may not stem from entirely new infor-
mation for institutional investors: The negative interaction
term between ESGD and ESG performance indicates that
the effect of ESGD weakens as firms’ ESG performance im-
proves. This finding contradicts the result from Dhaliwal et
al. (2011, p. 80) that higher transparency has a stronger
impact on institutional ownership at higher levels of ESG
performance. Instead, it may reflect that institutional in-
vestors, already possessing a high level of information about
the firms’ ESG profiles, are less surprised by the content of
the disclosed information. This is likely due to their nat-
urally superior information level (Cho et al., 2013, p. 5).
Moreover, the negative interaction term suggests that insti-
tutional investors might view the disclosure act itself, rather
than its specific ESG content, as valuable. An alternative
explanation for the negative interaction might be that insti-
tutional investors exploit reduced information asymmetries
in other investor groups to their advantage: As more in-
formation becomes available to other, less informed market
participants, the demand for shares of the good-performing
firms increases. This higher demand is driven by the grow-
ing preference for companies with strong ESG performance
(Morgan Stanley Institute for Sustainable Investing, 2024)
and higher stock liquidity, which results from greater trans-
parency (Healy & Palepu, 2001, p. 429). According to the
principles of supply and demand, the higher interest in good-
performing companies would enable institutional investors
to sell the respective shares at higher prices (Marshall, 2013,
p- 290 et seq.). This strategic behavior would explain the
weaker association between ESGD and institutional owner-
ship in firms with better ESG performance. Generally, the
negative interaction term could imply that firms with strong
ESG performance may not need to disclose as aggressively
to attract institutional investors. For these firms, a targeted,
strategic disclosure approach focusing on aspects less visible
or quantifiable to external investors may be more effective. In
contrast, firms with weaker ESG performance might use ad-
ditional disclosures to legitimize their practices and address
concerns about sustainability. Therefore, these firms might



T. Keserii / Junior Management Science 10(4) (2025) 876-903 899

still attract institutional investors, even if their ESG perfor-
mance remains relatively low.

Overall, the robustness checks (see Appendix 15) indicate
a strong and consistent trend, further validating the findings
on the impact of ESGD and its interaction term with ESG per-
formance. However, the previous findings are inconsistent
when using the absolute ESGD measures from Bloomberg,
where the coefficients are weaker and less robust. This dif-
ference may indicate that institutional investors take a rela-
tive view of ESGD, evaluating a firm’s disclosure performance
by comparing it to similar firms in its industry rather than
focusing solely on absolute ESGD levels. By placing ESGD
in context, investors may prioritize investment opportuni-
ties that stand out positively within their sector rather than
those meeting an absolute standard across industries. This
approach allows institutional investors to assess a firm’s ESG
transparency compared to its peers, making the evaluation
more relevant to the company’s competitive position. Alter-
natively, the inconsistent results may indicate that the effect
of ESGD on institutional ownership is less reliable than ini-
tially suggested.

Questions about the reliability are also raised by the
mixed results of the additional analyses in Section 4.2.3.
The difference-in-difference approach supports a positive
impact of ESGD on institutional ownership by showing that
ESGD diminishes the decline in institutional ownership be-
tween 2016 and 2022. In contrast, the results for lagged
ownership levels and percentage changes in ownership were
primarily positive but not significant. This insignificance sug-
gests that ESGD does not lead to an immediate or measurable
reaction from institutional investors in the form of portfolio
adjustments, challenging the assumption that ESGD drives
active changes in ownership structures. Instead, ESG trans-
parency tends to influence only the long-term orientation of
institutional investors rather than triggering immediate buy
or sell decisions. This lack of visible short-term reallocation
weakens the overall suggested impact of ESGD on institu-
tional ownership, indicating that the increased transparency
may not be as influential as some literature suggests. These
findings are supported by the analysis of ownership concen-
tration, which is often linked to institutional investors as
they are associated with higher total ownership stakes and
concentrated ownership (Diamond and Verrecchia, 1991, p.
1327; Hoq et al., 2010, p. 24). The results show an in-
significant positive coefficient for ESGD and encourage that
the immediate impact of ESG transparency on ownership
structure is limited.

The mixed findings also raise questions about the bi-
directional relationship between ESGD and institutional
ownership. Ntim and Soobaroyen (2013, p. 472) suggest
that institutional shareholders support higher disclosure to
project a socially responsible image. Furthermore, they
might push for ESGD to reduce information asymmetries
between the company and other shareholders (Ntim & Soo-
baroyen, 2013, p. 472). Therefore, the direction of causality
remains ambiguous, with theoretical explanations support-
ing both possibilities (Healy & Palepu, 2001, p. 431). A

PVAR analysis was conducted to address this, and possible
relationships in both directions were examined. The results
indicate an effect of ESGD on ownership but no significant
impact of ownership on ESGD, which contradicts literature
such as Ramdhony et al. (2024, p. 531). The discrepancy
with Ramdhony et al. (2024, p. 531) might stem from the
different investor types analyzed, as their study focused on
government-, director-, and block ownership rather than in-
stitutional investors. Additionally, their model was applied
to a sample of Mauritian firms in an emerging economy con-
text, whereas this study examines companies from primarily
developed countries.

In summary, while evidence supports the positive impact
of ESGD on institutional ownership, the findings are com-
plex and not fully robust across different perspectives and
measurements.

5.2. Strengths and Limitations

In contrast to the ambiguity in the further analyses of
Section 4.2.3, the main model in Section 4.2.2 demonstrates
strong robustness and meets various quality criteria (see
Appendix 15). Firstly, several models and methods support
the main model’s validity and findings: The model without
outliers, Lasso Regression, and models with Box-Cox and
log transformations show mostly consistent signs and signifi-
cance of the coefficients compared to Model (V). For the reli-
ability of the main regression, a VIF test for multicollinearity,
the Breusch-Pagan test for homoscedasticity, and the Durbin-
Watson test for autocorrelation provide valid results. Fur-
thermore, techniques such as bootstrapping and coefficient
tests using robust standard errors enhance the reliability of
the results and minimize uncertainty: The confidence inter-
val is predominantly positive, and the robust coefficient for
ESGD is identical to the estimate in Model (V). Additionally;
objectivity is supported by automated techniques like Lasso
regression and bootstrapping, which help to eliminate sub-
jective model assumptions that could be introduced by the
author. The main model’s performance is further confirmed
by a high R-squared value, particularly in comparison to sim-
ilar studies, and indicates a strong explanatory power. The
analysis benefits from a large sample size that spans an ex-
tensive, more recent period, primarily within the context of
a developed economy. This more recent time frame is partic-
ularly relevant to the current dynamics of ESG transparency,
enabling a more comprehensive investigation than existing
studies. Multiple models account for different perspectives,
striving to develop a well-rounded understanding of the re-
lationship between ESGD and institutional ownership. How-
ever, this comprehensive picture is not entirely achieved be-
cause of the inconsistency in the results of further analyses,
representing a significant limitation for the overall meaning-
fulness of the findings. In addition, even with an extended
time frame compared to existing literature, the study may
still fall short in capturing the reactions of investors with
long-term horizons, such as institutional investors. The sam-
ple period of six years, from 2016 to 2022, might not be
long enough to fully observe delayed or gradual responses.
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Because of those longer investment horizons, investors may
not adjust their portfolios quickly in response to increased
ESGD but react slower than the six years covered in this
study. Moreover, while the univariate regression examines
the effect of ESGD on institutional ownership in isolation,
its design ignores the interrelated nature of ownership dy-
namics. Any change in institutional ownership is inherently
linked to shifts in the shares held by other investor types,
which may lead to positive or negative consequences depend-
ing on their unique characteristics. Thus, while insights can
be drawn regarding institutional ownership, it is crucial to
consider the simultaneous changes occurring among other
shareholder groups. This interrelation also includes the treat-
ment of the free float, particularly shares held by private or
retail investors who are not captured in the Orbis database
and, therefore, not included in any analysis. This exclusion
is justified, as including estimations of these shares could in-
troduce distortions due to the potential double counting of
shareholding links within Orbis, making the shareholdings
not additive to 100%. Double counting generally poses a sig-
nificant weakness in the ownership data, potentially leading
to inaccurate results. In contrast to the potential ambiguities
regarding the design of ownership variables, the construc-
tion of the ESGD measures used in this study is precise and
incorporates different perspectives (absolute vs. relative).
However, a notable gap in those measures is the failure to
differentiate between mandatory and voluntary disclosures.
This distinction could offer further insights for companies,
particularly in determining whether to enhance their disclo-
sures beyond the levels required by existing regulatory frame-
works.

5.3. Implications and Outlook

The evidence from this study suggests that ESGD impacts
a company’s ownership structure, though it is limited to rel-
ative ESGD and reflects some inconsistencies in the results.
The findings indicate that companies can enhance their ap-
peal to institutional investors through increased ESGD. This
idea is particularly relevant for firms with historically poor
ESG performance that have been reluctant to share such in-
formation. By increasing transparency, these companies may
attract institutional investors even though the disclosed in-
formation reveals negative facts about the company. While
the results in this paper suggest a positive connection to in-
stitutional ownership, it is essential to recognize that the rela-
tionship is not universally applicable. Future research could
benefit from differentiating between various types of insti-
tutional investors, such as hedge funds, pension funds, and
banks, as their investment objectives and strategies may dif-
fer significantly. Additionally, considering the varying time
horizons among these investors could provide more nuanced
insights into how ESGD influences institutional ownership.
Moreover, as highlighted by Paul Polman, the former CEO of
Unilever, companies should aim to attract a shareholder base
that aligns with their strategic goals. This perspective under-
lines that institutional investors should not be regarded as

the ultimate solution for a company’s success. Thus, expand-
ing the focus beyond institutional investors to examine how
ESGD influences other types of investors or investor char-
acteristics might help companies shape a shareholder base
that is more aligned with their strategy. One promising av-
enue would be to examine the distinctions between manda-
tory and voluntary disclosures, particularly regarding regu-
latory frameworks and how they shape corporate behavior.
In environments with strict mandatory disclosure require-
ments, companies have less flexibility to adapt their prac-
tices strategically. In contrast, voluntary disclosure settings
offer more freedom, allowing companies to shape their trans-
parency and influence ownership dynamics to attract various
types of investors (Lang & Lundholm, 1996, p. 468). Those
findings could provide more practical guidance for compa-
nies and insights for regulators about the different effects of
mandatory and voluntary disclosure of ESG information. Ad-
ditionally, extending the analysis to encompass a longer time
horizon may help capture the long-term reactions of investors
to ESGD. Furthermore, future studies could explore possible
connected effects of ESGD and institutional ownership on a
company’s financials. As the theory assumes a positive eco-
nomic impact for increased disclosure and institutional own-
ership (see Section 2.1.2 and 2.2.2), a potential interaction
effect between both factors might further lever those finan-
cial benefits.

A similar approach is already taken by Ntim and Soo-
baroyen (2013, p. 484), who investigate the moderating
effect of CSR disclosure on corporate performance through
ownership variables. They suggest a negative but insignifi-
cant impact of institutional ownership on corporate perfor-
mance for increasing CSR levels. Expanding this approach
could provide insights into how companies can capitalize
on the indirect effect of increased institutional ownership
through higher ESG transparency.

6. Conclusion

This paper investigates if ESGD impacts a company’s own-
ership structure. Essential insights are drawn from a com-
prehensive examination of the relationship between ESGD
and ownership dynamics, contributing to the growing body
of literature on sustainable investing. The findings indicate a
significant effect of ESGD on ownership structure in general,
suggesting that the nature and extent of ESG transparency in-
fluence ownership dynamics. Further quantitative interpre-
tation is limited due to the multivariate research design em-
ployed. However, the results suggest that the general impact
of ESGD on ownership structure is meaningful and warrants
deeper investigation in future research endeavors. One of the
most critical areas identified and examined in this study is the
role of institutional investors and their reaction to ESGD. The
analysis conducted in this paper reveals that, while not en-
tirely consistent, the estimated effect of ESGD on institutional
ownership is significantly positive, accompanied by a signif-
icant negative interaction term with ESG performance. This
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finding suggests that institutional investors place consider-
able importance on ESG transparency, even when the actual
content of those disclosures may not reflect high ESG per-
formance. Theory often explains such trends with the moni-
toring responsibilities of institutional investors, who require
comprehensive information to assess potential risks. Inter-
estingly, the results imply that additional disclosure of neg-
ative ESG performance is not less attractive to institutional
investors than information about positive ESG performance.
Given their existing information advantage, institutional in-
vestors may already possess insights into ESG performance
that diminish the surprising effect of damaging disclosures.
Furthermore, the analysis highlights differences between ab-
solute and relative measures of ESGD. Institutional investors
appear to prioritize relative ESG transparency — evaluating a
company’s disclosures in relation to its peers — over absolute
disclosure levels. This finding indicates that relative compar-
isons of disclosure levels among similar companies provide a
more consistent and precise understanding of how ESG trans-
parency is perceived in the context of industry standards.
Despite these valuable insights, the study has its limitations.
The results reveal some inconsistencies or contradictions, in-
dicating a need for further investigation. Additionally, the
time horizon of the study, spanning a maximum of six years,
may not be long enough to capture investors’ comprehensive
reaction to changes in ESG disclosures. Potential distortions
arising from the variable construction, such as double count-
ing of ownership links and the lack of differentiation between
mandatory and voluntary ESGD, further complicate the anal-
ysis.

To build on the findings of this research, future studies
should focus on several key areas. First, a deeper exami-
nation of the distinctions between voluntary and mandatory
disclosures, particularly in the context of regulatory frame-
works, could provide valuable insights into how different
disclosure types affect ownership structures. Furthermore,
future research could differentiate institutional ownership
and examine the impact of ESGD on specific types of insti-
tutional investors, such as hedge funds, pension funds, and
banks, while also considering their varying investment hori-
zons. Additionally, exploring other ownership types, such as
individual or government investors, and concentration levels
may yield a more nuanced understanding of the interaction
between ESG transparency and ownership dynamics. Finally,
investigating the interaction effect between ESGD and insti-
tutional ownership on company performance would be ben-
eficial, adding further depth to this critical area of research.

In conclusion, this thesis offers a foundational explo-
ration of a contemporary topic with the potential for valuable
insights for companies, legislators, and investors. The inter-
play between ESGD and ownership structure is increasingly
relevant as the demand for transparency and accountability
in corporate governance rises. This study opens avenues for
further research that can enhance understanding and inform
practices in sustainable investing.
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Abstract

A growing number of investors and other stakeholders are demanding greater transparency about companies’ sustainability
performance. Countries around the world are responding with mandatory environmental, social and governance (ESG) dis-
closure regulations. On the one hand, this has led to a fragmented regulatory landscape. On the other hand, there is little
empirical evidence on how these mandatory ESG disclosure requirements affect reporting companies. This paper addresses
the gap through a three-part approach. First, it examines the evolution and status quo of global ESG regulation. Second, it
provides a comprehensive literature review on the impact of such regulation on affected firms. Finally, it applies a difference-
in-difference analysis to assess whether the EU’s Non-Financial Disclosure Directive (NFRD), an unprecedented supranational
ESG disclosure regime, has led to the adoption of more sustainable business practices. The results show a stronger increase in
ESG scores for regulated EU companies compared with a control group of non-regulated US companies. This finding has prac-
tical relevance not only for the EU, but also for other legislators considering the introduction or expansion of ESG reporting
requirements.
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1. Introduction significant benefits to the reporting companies themselves.
These benefits range from enhancing corporate reputation
and attracting talent to improving operational efficiency by
identifying and mitigating risks and inefficiencies. (Ioannou
& Serafeim, 2017, p. 5) However, critics point to several chal-
lenges associated with ESG reporting. The lack of standard-
ized ESG metrics leads to diverse and potentially less com-
parable data across companies. Because ESG information is
often qualitative in nature, the reporting relies on manage-
ment’s subjective assessment. Even quantitative ESG aspects
are difficult to verify by external auditors, whose review is
typically limited to an assessment of the company’s policies
and processes. In addition, companies often lack control and
oversight over certain ESG disclosure requirements, such as
those related to their supply chain. As a result, companies
subject to ESG disclosure requirements may face significant
operational and financial burdens associated with data col-
lection and disclosure, as well as potential necessary changes
to business processes. (H. B. Christensen et al., 2021, pp.
1227-1228; Ioannou and Serafeim, 2017, p. 5)

Sustainable investing has been on the rise in recent years,
with global investments in sustainable assets exceeding USD
30 trillion in 2022 (GSIA, 2023, p. 10). To make well-
informed investment decisions, investors (and other stake-
holders) are increasingly demanding reliable and compre-
hensive information on companies’ environmental, social,
and governance (ESG) data (Amel-Zadeh & Serafeim, 2018,
p.- 2). However, voluntary ESG disclosure has often resulted
in insufficient quality and quantity of reported data (H. B.
Christensen et al., 2021, p. 1208). Recognizing this problem,
regulators around the world are increasingly implementing
mandatory ESG disclosure regimes to improve the compa-
rability, consistency, and reliability of ESG reporting. As a
result, more companies are being forced to provide detailed
ESG information. (European Commission, 2014, p.2; Ioan-
nou and Serafeim, 2017, p. 2; SEC, 2022b, pp. 28-29)

This regulatory shift has sparked intense public debate.
Proponents argue that mandatory ESG reporting not only
increases transparency for stakeholders, but also provides
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The impact of ESG disclosure on firms therefore remains
uncertain and has become the subject of empirical research.
Although voluntary ESG disclosure has been extensively stud-
ied in the literature, research on the effects of mandatory
ESG disclosure requirements is still limited and inconclu-
sive (H. B. Christensen et al., 2021, p. 1208; Mittelbach-
Hormanseder et al., 2021, p. 313). Studies provide mixed
evidence on whether ESG disclosure requirements lead to
changes in corporate reporting practices (e.g., Chauvey et al.,
2015; Hummel and Rotzel, 2019; Ottenstein et al., 2022),
their impact on firm value and financial performance (e.g.,
Y.-C. Chen et al., 2018; Grewal et al., 2019; Ioannou and
Serafeim, 2017), and whether they are effective in encour-
aging companies to adopt more sustainable business prac-
tices (e.g., Downar et al., 2021; Fiechter et al., 2022; Tomar,
2023). With respect to the latter, research tends to focus on
targeted disclosure requirements. This includes mandates
aimed at specific industries, such as the US manufacturing
and retail sectors (She, 2022), specific countries, such as
China (Y.-C. Chen et al., 2018), or specific disclosure met-
rics, such as greenhouse gas (GHG) emissions (Bauckloh et
al., 2023; Tomar, 2023). However, the extent to which these
findings on targeted regulation can be generalized across dif-
ferent regulatory environments remains uncertain (Fiechter
et al., 2022, p. 1500).

Given the global trend towards more comprehensive and
widespread ESG disclosure requirements, it is critical to gain
a deeper understanding of the implications of such frame-
works, particularly in the context of the European Union
(EU). The EU’s introduction of the Non-Financial Disclosure
Directive (NFRD) in 2014 marked a significant milestone, im-
posing broad ESG reporting requirements on approximately
11,000 companies across countries and industries (European
Commission, 2014, p. 2; European Parliament, 2023). Based
on the notion that greater transparency promotes greater ac-
countability, the NFRD also aims to encourage companies
to improve their ESG-related corporate practices (European
Commission, 2014, p. 1). Initial studies suggest a positive
impact of the NFRD on ESG performance, but these primarily
focus on anticipatory effects (i.e. prior to its entry into force)
or early impacts from the first reporting years (e.g., Cuomo
et al., 2022; Fiechter et al., 2022), leaving a gap in evidence
on the longer-term effects. Understanding the effectiveness
of the NFRD in driving real change is particularly relevant
with the introduction of the Corporate Sustainability Report-
ing Directive (CSRD), which will require more companies to
provide more detailed disclosure from 2024, for reports pub-
lished in 2025 (European Commission, 2023d).

Based on the identified gaps in the literature, the objec-
tive of my thesis is threefold. First, I provide a comprehensive
overview of the development and current state of mandatory
ESG disclosure regulations across the globe. This is crucial
as the rapid evolution has led to an untransparent regula-
tory landscape, leading to the first research question: What
is the evolution and current state of mandatory ESG disclosure
regulations across the globe?

Second, I critically review the existing literature to assess
the impact of these regulations on affected firms. The rapidly
evolving nature of mandatory ESG regulation underscores
the need for timely analyses, especially given that much of
the prior literature reviews focus primarily on voluntary re-
porting (Haji et al., 2023, p. 178). This leads to the sec-
ond research question: What is the impact of mandatory ESG
disclosure requirements on affected firms, according to current
findings in the literature?

Third, I aim to fill the research gap regarding the effec-
tiveness of comprehensive ESG disclosure regimes in pro-
moting the adoption of more sustainable corporate behav-
ior. I empirically examine the impact of the NFRD on the
ESG scores of affected EU firms relative to a control group of
unregulated US firms, using a difference-in-difference (DID)
design. The third question is therefore: What is the impact of
the NFRD on the ESG performance of affected firms?

This thesis contributes to the literature in several mean-
ingful ways. First, it shows that while global mandatory re-
porting requirements differ across categories (such as scope,
disclosure content, and enforcement mechanisms), there is
a trend toward greater convergence of regulations. Second,
the literature review shows that ESG disclosure regulation
seems to have a positive impact on the quantity and qual-
ity of disclosure, although there is also conflicting evidence.
The literature on the financial impact of ESG disclosure reg-
ulation provides mixed evidence on both capital market and
profitability effects. ESG disclosure requirements appear to
be effective in encouraging companies to improve their ESG
performance, although the evidence to date is mostly focused
on targeted regulation. Third, the empirical analysis of the
effects of the NFRD provides new insights into role of ESG
reporting requirements in transitioning towards a more sus-
tainable economy. I provide empirical evidence that the com-
prehensive disclosure directive positively affects firms’ ESG
behavior, thereby filling a critical gap in long-term impact
studies. A thorough understanding of the different ESG dis-
closure requirements and their consequences on reporting
firms is crucial for regulators, companies potentially affected
by the mandates, and researchers seeking to study their im-
pact.

The remainder of this paper is structured as follows:
Chapter 2 provides an overview of global ESG disclosure reg-
ulations. Chapter 3 reviews the literature on the effects of
mandatory ESG regulations, focusing on three areas: impact
on ESG disclosure practices (Section 3.1), financial impact
(Section 3.2), and impact on ESG-related firm performance
(Section 3.3). Chapter 4 presents the empirical analysis of
the impact of the NFRD on ESG performance. Chapter 5
concludes.

2. ESG disclosure regulations across the globe

In this chapter, I first provide background information on
ESG disclosure, including its origins and a definition of ESG
(Section 2.1). Second, I provide an overview of the main de-
velopments of mandatory ESG disclosure regimes in selected
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regions around the world (Section 2.2). A summary of the
regulations is also provided in Appendix 1. Third, I compare
the different regulatory approaches across a number of di-
mensions (Section 2.3).

2.1. Background of ESG reporting

Voluntary sustainability reporting emerged in the 1960s
in the US and Europe in response to a growing sense of social
and environmental responsibility. In the 1980s, ethical funds
in the UK and US adopted a negative screening investment
approach, actively excluding companies in certain industries
like tobacco and alcohol. In response to a major environmen-
tal disaster in the oil industry in the late 1980s, the first envi-
ronmental reporting guidelines were developed. In the late
1990s, the Global Reporting Initiative (GRI) was launched
with the aim of establishing comprehensive, credible and
comparable corporate disclosure on economic, sustainabil-
ity and social issues. The number of sustainability reports
published on a voluntary basis has increased significantly as
society demanded greater transparency and accountability.
At the same time, investors have increasingly integrated sus-
tainability factors into their investment decisions, further in-
creasing the demand for comparable and reliable informa-
tion. As social and environmental challenges become more
pressing, concerns about the sufficiency of the voluntary ap-
proach have increased, leading to a growing number of juris-
dictions around the world introducing mandatory reporting
requirements. (Ioannou & Serafeim, 2017, pp. 6-7) While
in the past mandatory regulations were mostly aimed at in-
creasing environmental disclosure in specific sectors, there is
a trend towards more comprehensive ESG disclosure regimes
affecting companies across industries (Haji et al., 2023, p.
180).

ESG refers to the three pillars of sustainable corporate
behavior, i.e., the activities companies undertake to be more
economically and socially responsible, and their governance
and control mechanisms. The environmental pillar includes
issues related to climate change, toxic emissions, and waste,
amongst others. Social issues include human rights and
employee health and safety, and the governance pillar is
related to issues regarding anti-corruption and anti-bribery
measures, as well as auditing processes, management com-
pensation, and disclosure practices, among others. (United
Nations Global Compact, 2004, p. 6) ESG disclosure refers
to the information that a company provides to the public on
these issues (Ottenstein et al., 2022, p. 77). 1

1

”

“ESG” is often used interchangeably with the terms “sustainability”, “cor-
porate social responsibility” (CSR), and “non-financial” in related litera-
ture (Ioannou & Serafeim, 2017, p. 2). For consistency purposes, I use
“ESG” throughout my thesis. In line with related literature, I also use
the terms “disclosure” and “reporting” interchangeably, as I refer to in-
formation that is made available to the public (Ottenstein et al., 2022, p.
77).

2.2. Development of mandatory ESG disclosure regulations
in selected regions

I limit the regulations in scope of my analysis to a few key
criteria. First, I focus exclusively on ESG reporting require-
ments and exclude outcome-based regulations such as envi-
ronmental protection laws. Second, I limit the analysis with
respect to the target group of the regulations. ESG disclosure
regulations can be divided into three categories: (1) disclo-
sure regulations for corporations, (2) classification systems
(i.e., taxonomies) for sustainable activities, and (3) fund dis-
closure requirements for financial market participants like
asset managers or insurance companies (European Commis-
sion, 2023e). I focus on the first category. Third, I exclude
voluntary reporting schemes and focus on mandatory re-
quirements. This includes regulations that are implemented
either on a fully mandatory basis or on a comply-or-explain
basis. The latter gives companies the opportunity to provide
explanations in the event of non-compliance with disclosure
requirements (H. B. Christensen et al., 2021, p. 1228). The
analysis includes both targeted, industry-specific regulations
with limited disclosure requirements, as well as broad ESG
disclosure regimes. A summary of the regulations is provided
in Appendix 1.

2.2.1. Europe

This section first provides an overview of the evolution of
ESG disclosure regulation in the EU, then discusses the main
EU disclosure directives, and concludes with an overview of
additional disclosure requirements implemented by selected
European countries.

Development of ESG disclosure regulation in the EU

As shown in Figure 1, the EU first addressed ESG disclo-
sure in its Directive 2003/51/EC, which emphasized the in-
clusion of environmental and social issues in firms’ financial
reporting, on a voluntary basis (Agostini et al., 2022, p. 81;
European Parliament and Council, 2003, p. 17). Since then,
the EU has made several attempts to encourage voluntary
ESG reporting, including through Directive 2013/34/EU (Eu-
ropean Parliament and Council, 2013, p. 38). However, the
voluntary provisions proved to be ineffective, resulting in less
than 10% of large EU companies disclosing their ESG-related
information. An important milestone towards mandatory
ESG disclosure was the adoption of the Non-Financial Report-
ing Directive (Directive 2014/95/EU, NFRD) in 2014. The
NFRD amends Directive 2013/34/EU by requiring large pub-
lic interest corporations to include ESG information in their
reports. (European Commission, 2014, pp. 1-2)

In 2015, the EU has committed to major international
climate and sustainability goals by adopting the UN 2030
Agenda for Sustainable Development with its Sustainable
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Development Goals (SDGs)?, and the Paris Agreement3 on
climate change (European Parliament and Council, 2020b,
p. 13). In order to achieve the objectives of the UN 2030
Agenda and the Paris Agreement, the European Commission
released its Action Plan: Financing Sustainable Growth (Ac-
tion Plan) in March 2018. The plan proposes the creation
of an EU sustainability taxonomy and the improvement of
corporate ESG disclosure requirements. (European Commis-
sion, 2018a, 2018b, 2018c)

As part of the 2019 European Green Deal, with its over-
arching goal of making Europe climate neutral by 2050, the
EU committed to enhancing its Action Plan, including the
commitment to further increase ESG transparency for stake-
holders (European Commission, 2018b, 2023d). In the same
year, the Commission adopted the Sustainable Finance Dis-
closure Regulation (SFDR). The SFDR requires financial mar-
ket participants (such as asset managers, insurance compa-
nies, pension funds, and investment firms) to disclose ESG-
related information about their financial services and prod-
ucts, and entered into force in 2021. (European Commission,
2023g; European Parliament and Council, 2019)

The EU Taxonomy in 2020 introduced a new classification
system aimed at creating a common understanding of sus-
tainable economic activities (European Parliament and Coun-
cil, 2020b). The Corporate Sustainability Reporting Directive
(CSRD) was released in 2022 and extends the NFRD in terms
of the scope of companies affected and the breadth of report-
ing requirements (European Parliament and Council, 2022).
In the same year, the Commission has also adopted a proposal
for the Corporate Sustainability Due Diligence Directive (CS-
DDD), which requires companies to mitigate their negative
impacts on human rights and the environment throughout
their supply chains (European Commission, 2022b).

Current ESG disclosure regulations in the EU

This section provides a more detailed analysis of the EU
regulations that target ESG disclosure of corporates: the
NFRD, the CSRD, and the EU Taxonomy.*

Non-Financial Disclosure Directive (NFRD)

The NFRD was adopted by the EU in 2014 to make ESG-
related disclosures more transparent, consistent, and com-

2 The UN 2030 Agenda is a global initiative promoting sustainable develop-

ment through 17 Sustainable Development Goals (SDGs), covering areas

such as poverty, health, education, gender equality, access to water and

energy, and environmental sustainability. (United Nations, 2015, p. 14)

195 countries have committed to the Paris Agreement, which is a legally

binding international treaty aiming to strengthen global resilience to cli-

mate change, and to limit global warming to well below 2°C. (European

Union, 2016)

4 Both the SFRD and the CSDDD are outside the scope of my analysis, as
the former is aimed at financial market participants and the latter is not
primarily considered a transparency tool (but rather a due diligence obli-
gation). Although sustainability taxonomies are not specifically within
scope, I do include the EU Taxonomy as it requires companies subject to
the NFRD to disclose the proportion of their activities that is considered
sustainable.

parable across companies in the European Union. It tar-
gets large public interest entities®, such as listed companies,
banks, and insurance companies with more than 500 employ-
ees (Recital 14). (European Parliament and Council, 2014)
Approximately 11,000 companies across the EU are affected
(European Parliament, 2023).

Specifically, companies subject to the NFRD must report
on environmental matters (e.g., environmental and health
and safety impacts, energy use, greenhouse gas emissions,
water use, and air pollution), social and employee-related
matters (e.g., working conditions and measures to ensure
gender equality), protection of human rights, and anti-
corruption and anti-bribery matters (e.g., mechanisms in
place to prevent such matters) (Recital 7). In relation to
these matters, companies are required to provide details
of their policies, outcomes and risks, as well as their due
diligence processes, including of their supply chain, where
relevant (Recital 6). The information must be presented in
such a way that the company’s development, performance,
position, and impact in relation to these issues are sufficiently
clear (Article 19a(1)). In addition, certain large companies
must disclose their policy on board diversity (i.e., gender,
age, and background of board members) (Recital 19). EU
Member States had to transpose the NFRD into national law
until December 2016.° 2018 was the first year companies
subject to the law had to disclose ESG information in line
with the NFRD for the 2017 financial year (Article 4). (Eu-
ropean Parliament and Council, 2014)

However, several shortcoming led to a revision of the
NFRD and ultimately to the adoption of the new CSRD (Eu-
ropean Parliament, 2023). The shortcomings include a lack
of mandatory compliance with reporting standards and for-
mats, and a lack of external assurance requirements on dis-
closed content. In addition, companies can justify their non-
compliance with the NFRD’s disclosure requirements by pro-
viding reasoned explanations on a comply-or-explain basis.
Finally, although companies are required to report according
to the double materiality principle’, the directive lacks a clear
definition of this. (EPRS, 2021, pp. 2-4)

Corporate Sustainability Reporting Directive (CSRD)

The CSRD entered into force in January 2023 and intro-
duced stricter reporting requirements. The scope of com-

5 Asdefined in Article 3(4) of Directive 2013/34/EU, companies qualify as
large undertakings if they exceed at least two of the three thresholds: a
net turnover of EUR 40 million, a balance sheet total of EUR 20 million,
and/or an average number of 250 employees during the year. (European
Parliament and Council, 2013, p. 30)

The NFRD provides EU member states some freedom in the transposition
into their respective national law. For example, France, Italy, and Spain
adopted mandatory external assurance requirements, while most of the
other countries have not (Accountancy Europe, 2020, p. 2). A com-
prehensive overview of the differences in requirements between member
states is provided by CSR Europe and GRI (2017).

Double materiality refers to the underlying methodology for assessing
material (i.e., relevant) information to be disclosed, which considers both
financial and impact perspectives. See Section 2.3 for a detailed discus-
sion.

6



908

A. Engel / Junior Management Science 10(4) (2025) 904-939

Aoiael:ﬁ ent Green Deal CSRD
Directive UN 2030
2003 | 2013/34/EU | 2014 Agenda 2018 SFRD 2020 CSDDD
| | | | | | | | >
| I I I I I I I
Directive 2013 NERD 2015 Action 2019 EU 2022
2003/51/EC Plan Taxonomy

Figure 1: Development of ESG disclosure regulation in the EU
(source: own representation, based on Blaschke et al., 2023, p. 14)

panies affected was extended to all large companies® (re-
gardless of capital market orientation) and all listed Small
and Medium Enterprises (SMEs), except micro-enterprises
(Recital 17). The CSRD also covers non-EU companies gen-
erating a net turnover of over EUR 150 million in the EU,
and with a subsidiary in the EU being a large company or a
listed SME, or with a branch generating a turnover of over
EUR 40 million, are subject to the CSRD (Recital 20). (Eu-
ropean Parliament and Council, 2022, pp. 19-20) Under the
CSRD, approximately 50,000 companies will be affected by
mandatory ESG disclosure requirements, a significant expan-
sion from the 11,000 companies subject to the NFRD (Euro-
pean Parliament, 2023).

The CSRD requires reporting in accordance with the
European Sustainability Reporting Standards (ESRS), ad-
dressing the lack of comparability and reliability of reporting
under the NFRD. The ESRS were developed by the European
Financial Reporting Advisory Group (EFRAG) and endorsed
by the EU in July 2023 (European Commission, 2023f). The
framework consists of twelve standards: two overarching
standards (ESRS 1 and ESRS 2) outline the fundamental
reporting principles and obligations (European Commission,
2023a, p. 3). These are followed by ten topical disclo-
sure standards, which cover the environmental (climate
change, pollution, water and marine resources, biodiver-
sity and ecosystems, resource use and circular economy),
social (own workforce, workers in the value chain, affected
communities, consumers, and end users), and governance
pillar (business conduct, including animal welfare, political
engagement, and corruption and bribery) (European Com-
mission, 2023a, pp. 24-26). With respect to these topics, the
ESRS require disclosure in the areas of governance, strategy,
impact, risk and opportunity management, as well as cer-
tain quantitative metrics and targets. In addition, the ESRS
define certain industry-specific standards that only apply to
companies in specific industries. (European Commission,
2023a, pp. 3-4)

Companies must report on all topics that are material
(i.e., relevant) to them, and otherwise provide a detailed ex-
planation as to why the specific topic is not material to them.’

8 Large companies are defined by Article 3(4) of Directive 2013/34/EU
(see footnote 5).
9 For a detailed explanation of the materiality assessment process, please

In assessing the materiality of topics, companies are required
to adopt a double-materiality approach. This means that is-
sues must be evaluated in terms of both their financial ma-
teriality, which refers to the company’s exposure to climate
change risks and opportunities, and their impact materiality,
which refers to the company’s impact on the environment and
society. A topic must be disclosed if it is material to either or
both dimensions. (European Commission, 2023a, pp. 7-8)
The materiality assessment is also subject to mandatory ver-
ification by an external assurance provider (European Com-
mission, 2023f). The CSRD will be phased in, with the first
group (consisting of companies already subject to the NFRD)
required to comply from financial year 2024 for reports pub-
lished in 2025 (European Commission, 2023f; European Par-
liament, 2023).'% The directive must be transposed into na-
tional law by all EU member states until July 2024 (European
Parliament and Council, 2022).

EU Taxonomy Regulation

The EU Taxonomy Regulation (Regulation (EU) 2020/852)
is a classification system that aims to provide a common un-
derstanding and definition of sustainable economic activities.
To be considered sustainable, activities must contribute to at
least one of six environmental objectives: (1) climate change
mitigation, (2) climate change adaptation, (3) sustainable
use and protection of water and marine resources, (4) tran-
sition to a circular economy, (5) pollution prevention and
control, and (6) protection and restoration of biodiversity
and ecosystems. In addition, the activity must not harm any
of the other objectives. The Taxonomy became effective in
July 2020. (European Parliament and Council, 2020a)

Since January 2022, the Disclosures Delegated Act com-
plements the EU Taxonomy by requiring companies subject
to the NFRD to disclose the proportion of their taxonomy-

refer to Appendix E of the ESRS. (European Commission, 2023a, p. 33)

Other large companies not currently covered by the NFRD will have to
report in accordance with the CSRD from 2025 for reports published in
2026. Listed SMEs will have to report from 2026 for reports published in
2027 (with a reduced set of standards), with the possibility to opt out for a
further two years. Non-EU companies with significant activities in the EU
that fall within the scope of the CSRD will have to comply from 2028 for
reports published in 2029, and will also be subject to separate reporting
standards. (European Commission, 2023f; European Parliament, 2023)

10
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aligned economic activities that contribute to their revenue,
capital expenditure (CapEx), and operating expenditure
(OpEx). (European Parliament and Council, 2021)

Additional regulations of selected European countries

This section gives an overview of individual reporting re-
quirements enacted by certain European countries, focusing
on Germany, France, and the UK.

Germany

Prior to the NFRD, Germany did not have a compre-
hensive mandatory ESG disclosure requirement. Germany
transposed the NFRD into national law as the Gesetz zur
Stdrkung der nichtfinangziellen Berichterstattung der Un-
ternehmen in ihren Lage- und Kongernlageberichten (CSR-

Richtlinie-Umsetzungsgesetz) in April 2017 (Bundestag, 2017).

Compared to other EU member states such as Italy and
France, Germany has taken a conservative implementation
approach, as reflected by the adoption of the minimum re-
porting requirements prescribed by the NFRD (Jeffery et al.,
2017, pp. 2-3). In an analysis of countries’ positions during
the Commission’s negotiations regarding the enactment of
the NFRD, Kinderman (2020, p. 680) finds that Germany
was the strongest opponent of the directive.

In July 2021, Germany passed the Act on Corporate Due
Diligence in Supply Chains (Lieferkettensorgfaltspflichtenge-
setz), which became effective in January 2023. To ensure
corporate responsibility for respecting human rights and pro-
tecting the environment in global supply chains, the Act im-
plements specific due diligence obligations with respect to
the company itself and its contractual partners and direct
and indirect suppliers (Paragraph 3). It applies to companies
with more than 3,000 employees in Germany from 2023 and
to companies with more than 1,000 employees in Germany
from 2024 (Paragraph 1). According to Paragraph 10(2) of
the Act, affected companies are required to annually publish
a report on the fulfillment of their due diligence obligations
on their corporate website. The disclosure must include in-
formation on human rights and environmental risks and vi-
olations, measures taken to fulfill the obligations, and an as-
sessment of their effectiveness. (Bundestag, 2021)

France

France already introduced mandatory disclosure of a so-
cial report (Bilan Social) in 1977. The law required compa-
nies with more than 300 employees to report on 134 social
indicators related to their employment activities (Antal and
Sobczak, 2007, p. 15; Government of France, 1977).

In 2001, the Law on New Economic Regulations (Loi Nou-
velle Régulation Economique, NRE) was introduced, requiring
listed French companies to disclose social and environmen-
tal impacts in their annual reports (Government of France,
2001; Ministére des Affaires Etrangeres France, 2012, p. 1).
With this regulation, France became one of the first coun-

tries in the world to require social and environmental disclo-
sure (Chauvey et al., 2015, p. 789). The NRE was amended
by the Loi Grenelle I and Loi Grenelle II in 2009 and 2010,
respectively (Government of France, 2009, 2010). All com-
panies with more than 500 employees were required to dis-
close ESG-related information on a comply-or-explain basis.
The regulations expand the disclosure requirements to more
than 40 social and environmental topics, which are subject to
mandatory independent verification. (Ministére des Affaires
Etrangeres France, 2012, pp. 4-5)

In March 2017, the French Law on Corporate Duty of Vigi-
lance (Devoir de Vigilance) came into force, aiming to prevent
human rights violations, safeguard public health and safety,
and protect the environment. The law requires French com-
panies with more than 5,000 employees in France and in-
ternational companies with more than 10,000 employees in
France to disclose a plan outlying their due diligence pro-
cesses with respect to specific ESG-related matters. Compa-
nies may face penalties for not providing a vigilance plan.
(Business & Human Rights Resource Centre, 2017; Govern-
ment of France, 2017a)

France transposed the NFRD into national law as the Rul-
ing No. 2017-1180 of July 19, 2017 (Aureli, Salvatori, and
Magnaghi, 2020, p. 9; Government of France, 2017b). The
ESG-related disclosure requirements go beyond those man-
dated by the NFRD, including, for example, mandatory dis-
closure of employee diversity, impact on biodiversity, and
measures taken in relation to the circular economy (Aureli,
Salvatori, & Magnaghi, 2020, p. 15).

UK

Since 2006, quoted companies'® in the UK are required
to publish a business review as part of the Companies Act
2006. Section 417 of the Act mandates the disclosure of a
companies’ environmental impact, as well as their impact on
employees and the society. (Parliament of the United King-
dom, 2006b)

In October 2013, the Companies Act (Strategic Report
and Directors’ Report) Regulations 2013 became effective.
The amendment to the Companies Act 2006 replaces the
business review (i.e., Section 417 of the Companies Act
2006) with the requirement for large and medium-sized
companies to disclose a more comprehensive strategic re-
port.'? (Jackson et al., 2020, p. 339) Specifically, the Act
mandates the disclosure of non-financial Key Performance

11 A UK quoted company is defined as a company incorporated in the UK
whose equity share capital is either listed on the Main Market of the Lon-
don Stock Exchange, is officially listed in an EEA state, or is admitted to
trading on the Nasdaq or the New York Stock Exchange. (Parliament of
the United Kingdom, 2006a, p. 11, section 385(2))

Small companies are exempt from the obligation to publish a strategic
report. According to section 382 of the Companies Act, a company qual-
ifies as small by meeting at least two of the three conditions: maximum
turnover of GBP 10.2 million, maximum balance sheet total GBP 5.1 mil-
lion, or a maximum of 50 employees. (Parliament of the United Kingdom,
20064, p. 3)

12
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Indicators (KPIs) concerning environmental and employee
matters (Section 414C Subsection 4(b)). In addition, it re-
quires disclosure of principal risks and uncertainties, which
also include ESG issues (Section 414C Subsection 2(b)).
For UK quoted companies, the strategic report must include
information regarding environmental issues (including the
company’s impact on the environment), its employees, as
well as social, community and human rights matters (Sec-
tion 414C Subsection 7(b)). Quoted companies are also
mandated to include information regarding gender diver-
sity on board level and in senior management positions as
well as the entire company (Section 414C Subsection 8(c)).
(Parliament of the United Kingdom, 2013, pp. 2-4) As the
first country worldwide (Krueger, 2015, p. 3), the UK re-
quires mandatory Scope 1 and 2 GHG emissions'® disclosure
for quoted companies (Part 7) (Parliament of the United
Kingdom, 2013, p. 5).

The NFRD was transposed into national law through
the addition of Section 414CA and 414CB to the Compa-
nies Act 2006. This expands the scope of companies subject
to mandatory ESG disclosure, and imposes additional disclo-
sure requirements regarding anti-corruption and anti-bribery
matters. (Parliament of the United Kingdom, 2016)

In 2022, the Companies Act 2006 was further amended
by the Companies (Strategic Report) (Climate-related Fi-
nancial Disclosure) Regulations 2022 (Parliament of the
United Kingdom, 2022). Economically significant compa-
nies'* within the scope of the regulation are required to dis-
close their risks and opportunities related to climate change
in alignment with the Task Force on Climate-related Financial
Disclosures (TCFD) standards. (UK Department for Business,
Energy and Industrial Strategy, 2022, pp. 5-6; UK Govern-
ment, 2023b)

Depending on the type of company, certain entities are
also required to disclose additional information, i.e., regard-
ing modern slavery (for companies with more than GBP
36 million turnover) or the gender pay gap (for companies
with more than 250 employees). (UK Government, 2023a,
2023b)

Other European countries

Other countries that have introduced ESG disclosure reg-
ulations prior to the enactment of the NFRD are Denmark,
Sweden, and Spain (European Commission, 2014, p. 1).
Denmark has mandated large companies to disclose ESG-
related information together with their annual statements

13 Scope 1 are direct emissions from a company’s own operations, Scope 2
refers to indirect emissions from the generation of purchased energy, and
Scope 3 includes all other indirect emissions across a company’s value
chain, both upstream and downstream. (GHG Protocol, 2023)

The following companies qualify as being “economically significant”:
listed companies, banks or insurers with at least 500 employees, UK-
based AIM companies with at least 500 employees; LLPs with at least
500 employees and a turnover of over GBP 500 million, and non-listed
companies with at least 500 employees and a turnover of over GBP 500
million. (UK Government, 2023b)

14

since 2008. Sweden and Spain have introduced ESG dis-
closure requirements in 2007 and 2011, respectively. How-
ever, the Swedish regulation covered only state-owned enter-
prises, and the Spanish requirement was implemented on a
recommendation basis, and not on a mandatory basis. (Ioan-
nou and Serafeim, 2017, p. 8; Jackson et al., 2020, p. 328)

2.2.2. United States

The US lags behind the EU in terms of mandatory ESG dis-
closure regulation (Cicchiello et al., 2023, p. 1122). While
existing regulations require companies to include environ-
mental issues in financial, litigation, and risk disclosures,
there are no mandatory requirements for broad ESG dis-
closures to date. Nonetheless, the Securities and Exchange
Commission (SEC) has issued a proposed rule on climate dis-
closure in 2022, which would introduce extensive ESG dis-
closure requirements if adopted (SEC, 2022a). Individual
states, especially California, are also progressing to advance
their own ESG disclosure regime.

Regulations at the federal level

In 1971, the SEC has first published a proposal for reg-
istered companies to disclose how complying with federal,
state, and local environmental laws impacts them financially.
In 1982, the SEC mandated the disclosure of business costs
(including litigation costs) resulting from compliance with
environmental protection laws. In addition, companies are
required to report on climate change-related matters as part
of other, more general SEC disclosure requirements. (SEC,
2022b, pp. 15-16) In 2010, the SEC issued the Interpretive
Guidance on Disclosures Related to Climate Change, to assist
companies in complying with these disclosure regulations re-
lated to climate change (SEC, 2010, p. 3). Specifically, com-
panies must consider climate change issues that could have
a material impact on their financial condition in their SEC
filings'® (SEC, 2010, pp. 12-15). However, these obligations
have not resulted in sufficiently comparable and consistent
ESG disclosures across reporting companies, as demanded
by investors (SEC, 2022b, p. 296).

In an effort to strengthen the 2010 voluntary guidance,
the SEC proposed the Enhancement and Standardization of
Climate-Related Disclosures for Investors in March 2022,
which would make climate-related disclosures mandatory.
The proposed rules would require SEC registrants to disclose
information including on climate risks and their (potential)
impact on the company, the governance and management
processes in place to address these risks, GHG emissions

15 particularly, disclosure requirements related to climate change include re-
porting on the impact of climate change related regulation and interna-
tional accords, such as the Kyoto Protocol. Registrants are furthermore
required to disclose any indirect risks or opportunities of regulation or
business trends, such as lower demand for high GHG-emitting goods, or
a rising demand for alternative energy. Companies must also include
physical consequences of climate change in their disclosures, such as the
risks and effects of severe weather conditions and other climate related
events. (SEC, 2010, pp. 22-27)
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(Scope 1, 2 and, if material, Scope 3 emissions), specific
climate-related financial figures, and climate-related targets
with a transition plan. The proposed rules are based on
commonly used disclosure frameworks (such as the TCFD).
Disclosure would be required as part of companies’ registra-
tion statements and periodic reports. In addition, accelerated
filers and large accelerated filers'® would be required to ob-
tain external assurance on at least their Scope 1 and Scope
2 GHG emissions. The SEC is proposing initial disclosure
under the new rule in 2024 reports for fiscal year 2023 for
large accelerated filers, and in 2025 reports for fiscal year
2024 for accelerated filers (excluding Scope 3 emissions).
(SEC, 2022a, 2022b, pp. 41-43) The rulemaking is currently
pending. Opponents argue that the proposed requirements
are beyond the SEC’s authority. The scope of the reporting
requirements is also likely to be compromised, as the current
version of the proposal is expected to face legal challenges.
(Mcgowan, 2023)

In addition to these developments towards a broad ESG
disclosure regime, the SEC has also adopted several more tar-
geted disclosure requirements. For example, Section 1502
of the Dodd-Frank Wall Street Reform and Consumer Pro-
tection Act (Dodd-Frank Act) requires SEC-registered com-
panies to report on the use of conflict minerals (i.e., tanta-
lum, tin, gold, and tungsten) from the Democratic Repub-
lic of the Congo (DRC) or neighboring countries since 2012
(SEC, 2012a, 2012b). Section 1503 requires mine owners to
disclose health and safety violations, and mining-related fa-
talities, among others (SEC, 2012c). Section 1504 requires
listed oil and gas companies to disclose payments made to the
US or foreign governments (SEC, 2020; US Congress, 2010,
p. 2220), aiming to improve governance in extraction coun-
tries (Healy & Serafeim, 2020, p. 112).

The SEC has also recently passed disclosure requirements
related to diversity and cybersecurity. Since August 2021,
Nasdagq-listed companies must have at least two diverse
board members (on a comply-or-explain basis). In addition,
racial identity, LGBTQ+ status and voluntary self-disclosed
gender identity of all board members must be disclosed.
(Nasdagq, 2023; SEC, 2021, pp. 3-4) Since September 2023,
public companies are required to report any material cyber-
security incident promptly, and to disclose information on
cybersecurity risk management, strategy, and governance
annually (SEC, 2023)

The Environmental Protection Agency (EPA) has released
regulatory programs requiring the disclosure of specific en-
vironmental information. Under the Greenhouse Gas Re-
porting Program (GHGRP), major emitters in the US are re-
quired to disclose their GHG emissions since 2010 (US EPA,
2009). The information is verified and published by the EPA
on their website (US EPA, 2023a). The Toxics Release Inven-
tory (TRI) requires larger facilities in specific industries (in-
cluding metal mining and electric power generation) to an-

16 An accelerated filer has a public float of USD 75 million or more, a large
accelerated filer has a public float of USD 700 million or more. For a
detailed definition, see footnote 122 and 123 of SEC (2022b, p. 41).

nually disclose their emission of certain toxic chemicals (US
EPA, 2023b).

Regulations at the state level

ESG disclosure regulations at the state level are mostly
specific to certain disclosure items and aim to indirectly
nudge companies towards the adoption of more sustainable
behavior (Ho, 2017, p. 326). For example, at least 17 US
states have implemented additional GHG emissions disclo-
sure requirements, mostly regarding Scope 1 emissions (SEC,
2022b, pp. 298-299).

In California, the California Transparency in Supply
Chains Act (CTSCA) of 2010 requires large retail sellers
and manufacturers doing business in California to disclose
their due diligence processes and efforts to ban human rights
abuses from their supply chains since 2012 (California Gov-
ernment, 2010).

In October 2023, the California Senate enacted two bills
which introduce extensive climate-related disclosure require-
ments for large public and private firms operating in Cali-
fornia, becoming effective in 2026 (Engler, 2023). Senate
Bill (SB) 253 (The Climate Corporate Data Accountability
Act) requires companies with more than USD 1 billion rev-
enues doing business in California to disclose Scope 1, 2, and
3 GHG emissions, including independent assurance require-
ments (California Government, 2023a). SB 261 (Greenhouse
gases: climate-related financial risk) requires companies do-
ing business in California with annual revenues over USD 500
million to report their climate-related financial risk, in line
with TCFD reporting recommendations (California Govern-
ment, 2023b). The California laws are even more stringent
than the SEC’s proposed rules. First, they apply to large pri-
vate companies, whereas the SEC proposal applies only to
SEC-registered companies (Engler, 2023). Second, they re-
quire Scope 3 emissions reporting in all cases, while the SEC
proposal exempts some companies (SEC, 2022b, p. 43).

2.2.3. APAC region

In Asia Pacific, the analysis focuses on ESG disclosure de-
velopments in India, China, Hong Kong, Japan, Malaysia,
and Australia.

India

In India, the two main sources of ESG regulation are
the Ministry of Corporate Affairs (MCA) and the Securities
and Exchange Board of India (SEBI). Mandatory ESG re-
porting was introduced by the SEBI in 2012, requiring the
top 100 companies by market capitalization to disclose their
ESG-related performance in a Business Responsibility Report
(BRR) as part of their annual reports (SEBI, 2012). The scope
of affected companies has been extended to the top 500 com-
panies in 2015 and to the top 1,000 companies in 2017 (PwC
India, 2021, p. 5).

In 2013, the MCA enacted the Indian Companies Act,
which came into force in April 2014 (MCA, 2013, p. 14).
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Section 135 of the Act requires companies above a certain
size threshold!” to establish a CSR committee and disclose
their ESG-related policies and expenditures, as well as the
composition of their CSR committee. In contrast to the other
disclosure regulations discussed, it also requires companies
to spend at least 2% of their average net profits over three
years on ESG activities annually on a comply-or-explain ba-
sis. (MCA, 2013, p. 87) Under Section 134(3)(m), compa-
nies must disclose information on energy conservation as part
of their annual financial statements (MCA, 2013, p. 85). The
Act is the first mandatory regulation in the world to require
ESG spending in addition to ESG disclosure (Manchiraju &
Rajgopal, 2017, p. 1269).

In 2021, SEBI replaced the BRR with the Business Respon-
sibility and Sustainability Report (BRSR) and introduced new
ESG disclosure requirements for the top 1,000 listed com-
panies by market capitalization, effective from the financial
year 2022-23 (SEBI, 2021a). Under the BRSR framework,
companies are required to provide disclosures in three cate-
gories, namely general disclosures, management and process
disclosures and principle-based performance disclosures. In
the latter category, companies must provide quantitative
measures along the nine principles of the National Guidelines
on Responsible Business Conduct (NGRBC). These include
issues related to human rights, employee welfare, resource
use, GHG emissions (Scope 1 and 2), and anti-corruption
and anti-bribery measures. (SEBI, 2021b, 2021c)

In July 2023, SEBI introduced independent assurance re-
quirements for certain ESG metrics (BRSR Core). In addi-
tion, the top 250 companies by market capitalization are now
subject to new value chain disclosure requirements for (on
a comply-or-explain basis). (SEBI, 2023) Despite this gen-
eral movement towards greater ESG transparency through
mandatory disclosure requirements in India, actual compli-
ance by companies is questionable due to weak enforcement
in the country (Dharmapala & Khanna, 2018, p. 102).

China

In China, the scope of mandatory ESG regulation is still
relatively limited to a subset of publicly listed companies and
companies operating in highly polluting industries. ESG dis-
closure mandates were first introduced in 2008 by the Shen-
zhen Stock Exchange (SZSE) and the Shanghai Stock Ex-
change (SSE), both government-owned and overseen by the
China Securities Regulatory Commission (CSRC). (Y.-C. Chen
etal., 2018, p. 171)

The SZSE made reporting mandatory for companies listed
on its Shenzhen 100 Index in December 2008. Article 11
of the Notice on the Preparation of 2008 Annual Reports of
Listed Companies mandates ESG reporting in line with the

17 The regulation applies to companies fulfilling at least one of the three
criteria: (1) net worth of at least 5 billion Indian Rupees (about USD
60 million), (2) turnover of at least 10 billion Rupees (about USD 120
million), or (3) net profit of at least 50 million Rupees (about USD 0.6
million).

Requirements for the Disclosure of Corporate Social Respon-
sibility (as stated in Appendix 3 of the Notice). The regula-
tion requires reports to be approved by the board of direc-
tors and published as a separate report accompanying the
annual report. The reports must include at least the follow-
ing: First, it must provide an overview of the company’s pur-
pose in fulfilling its corporate social responsibility. Second, it
must provide information on how it protects the interests of
shareholders and creditors and the rights of employees, how
it protects suppliers, customers, and consumers, how it pre-
serves the environment and promotes sustainable develop-
ment, and how it engages in public relations and social wel-
fare initiatives. Third, it must disclose issues related to the
company’s fulfillment of its social responsibilities and specific
plans and actions for improvement. (SZSE, 2008)

Similarly, the SSE issued the Notice of Doing a Better Job
for Disclosing 2008 Annual Reports, which requires listed
companies in its Corporate Governance Sector, companies
with overseas listed shares, and financial companies to in-
clude ESG reports in their annual reports from 2008 (SSE,
2008, Article 10). The disclosure requirements are similar
to those introduced by the SZSE (Y.-C. Chen et al., 2018, p.
172). Neither regulation requires mandatory assurance of
reports, but companies face penalties in the form of delisting
and public shaming for non-compliance (Y.-C. Chen et al.,
2018, p. 171). Prior to these disclosure regulations, ESG re-
porting was rather uncommon for Chinese companies (Iloan-
nou & Serafeim, 2017, p. 9).

Also in 2008, the State-owned Assets Supervision and Ad-
ministration Commission of the State Council (SASAC) re-
leased the Notification on the Issuance of the Guideline on
Fulfilling Social Responsibility by Central Enterprises. Article
18 of the notice mandates central state-owned enterprises to
disclose ESG reports. (SASAC, 2008)

Besides these broader ESG disclosure regulations, several
laws specifically target major polluting companies. In 2014,
the Chinese government enacted the Environmental Protec-
tion Law. Article 55 of the law requires major emitters to
disclose detailed information on their pollutant discharge.
(Chinese Government, 2014) Since 2021, the CSRC requires
listed key polluting companies to disclose specific environ-
mental information regarding pollution and environmental
discharge (CSRC, 2021; OECD, 2023). In the same year,
the Ministry of Ecology and Environment (MEE) enacted the
Administrative Measures for Legal Disclosure of Corporate
Environmental Information. These measures require all key
pollutant discharge units and listed companies with a his-
tory of environmental violations (as defined in Chapter 2
of the regulation) to disclose various environmental infor-
mation, including information on emissions of pollutants,
carbon emissions, and environmental emergency plans and
measures (Chapter 3, Article 12). (MEE, 2021a)

Looking forward, the Plan for the Reform of the Legal
Disclosure System of Environmental Information, released by
the MEE in 2021, outlines the intention to establish a com-
prehensive disclosure system regarding environmental infor-
mation by 2025 (MEE, 2021b).
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Hong Kong

The ESG Reporting Guide of the Hong Kong Stock Ex-
change (HKEX) requires all listed companies to disclose spe-
cific information regarding different ESG topics. Since its first
introduction in 2013, the ESG Reporting Guide has continu-
ously been revised, and its latest amendments came into ef-
fect in July 2020. (HKEX, 2021, p. 2) Part B of the current
Guide outlines the mandatory ESG disclosure requirements,
and Part C lists the provisions that must be disclosed on a
comply-or-explain basis. Part B includes disclosure require-
ments on the governance structure (e.g., oversight of ESG
issues, ESG strategy, and an assessment of progress against
ESG goals and targets). In addition, the mandatory require-
ments include disclosure of the materiality approach and the
quantitative measures used. (HKEX, 2019, p. 4) In Part C,
environmental disclosure provisions include information on
emissions (e.g., Scope 1 and Scope 2 emissions and waste dis-
posal), use of resources (e.g., efficient use of water, energy,
and other raw materials), environment and natural resources
(e.g., measures to reduce environmental impact), and cli-
mate change (e.g., identification and mitigation strategies of
climate issues). (HKEX, 2019, pp. 5-7) The social disclosure
provisions include information on employment, health and
safety, development and training, labor standards, supply
chain management, product responsibility, anti-corruption,
and community investment. (HKEX, 2019, pp. 7-11) Unlike
the mainland Chinese stock exchanges, HKEX’s ESG report-
ing requirements apply to all listed companies (and not just
a subset of listed companies above a certain size threshold).

Japan

The Tokyo Stock Exchange (TSE) expanded its Corporate
Governance Code in June 2021 to include new disclosure re-
quirements for companies listed on the Prime Market (Japan
Exchange Group, 2021). These include disclosure of com-
panies’ sustainability initiatives and investments in human
capital, as well as the climate-related risks and opportunities
in line with the TCFD recommendations (TSE, 2021, pp. 14-
15). It also requires social disclosure on diversity in senior
management and human resource development policies to
promote diversity (TSE, 2021, p. 11).

Since 2021, the Financial Services Agency (FSA) requires
all listed companies in Japan to disclose their sustainability-
related policies and initiatives, including information on gov-
ernance and risk management. Disclosure of sustainability-
related strategy, metrics and targets (including Scope 1 and
2 GHG emissions) are required on a comply-or-explain basis.
The requirements include diversity disclosures. (FSA, 2023;
Lawless et al., 2023)

In terms of targeted regulation, high energy consuming
factories are required to disclose their annual energy con-
sumption under the Act on the Rational Use of Energy (Arti-
cle 15(1)) (Government of Japan, 1979). In addition, large
emitting companies are required to disclose their GHG emis-

sions to the government under the Mandatory Greenhouse
Gas Accounting and Reporting System since 2006 (Japan
Ministry of the Environment, 2006, 2021).

Malaysia

Bursa Malaysia, the country’s stock exchange, requires
listed companies to disclose ESG initiatives and activities in
their annual reports since 2007, on a comply-or-explain ba-
sis (Bursa Malaysia, 2006, p. 8). Since 2015, companies
must include a sustainability statement in their annual re-
ports, including information on material risks and opportu-
nities related to economic, environmental, and social mat-
ters'® (Bursa Malaysia, 2015c, p. 1; 2022, p. 8). Since
2023, the regulation requires disclosure of specific sustain-
ability matters, including risks and opportunities related to
anti-corruption, diversity, energy use, employee health and
safety, supply chain management, data security, water and
waste management, and emissions management (including
Scope 1, 2, and 3 emissions) (Bursa Malaysia, 2022, pp. 72-
73). Companies listed on the Main Market must report in
accordance with the TCFD guidelines. In addition, compa-
nies must indicate whether their report has been subject to
internal or independent assurance. (Bursa Malaysia, 2022,
p- 8)

Australia

In 2023, the Australian Government released new con-
sultation papers that initiate the transition from a volun-
tary to a mandatory ESG disclosure regime. The proposed
rules are closely aligned with the International Sustainability
Standards Board (ISSB) framework (Australian Government,
2023, p. 10). Disclosure requirements include informa-
tion on material climate-related risks and opportunities, as
well as the identification, assessment and mitigation strate-
gies in place. In addition, disclosure of certain ESG metrics
and targets (including Scopes 1, 2 and 3 emissions) would
be mandatory. (Australian Government, 2023, pp. 12-17)
The proposal also includes external assurance requirements
(Australian Government, 2023, pp. 22) and application of
financial materiality principles regarding risks and opportu-
nities assessment (Australian Government, 2023, pp. 11-12).
Large companies would be required to comply from the 2024
financial year (for reports filed in 2025) and medium and
small companies from 2025 and 2026, respectively'® (Aus-
tralian Government, 2023, pp. 8-9). Importantly, the new

18 As defined in Paragraph 29, Part A of Appendix 9C, of the Main Mar-
ket Listing Requirements, and Paragraph 30 of Appendix 9C of the ACE
Market Listing Requirements. (Bursa Malaysia, 2015a, 2015b)

19 Large enterprises fulfil two of the three criteria: more than 500 em-
ployees, over AUD 500 million revenues or over AUD 1 billion assets.
Medium-sized companies fulfil two of the three size thresholds: more
than 250 employees, over AUD 200 million revenue or AUD 500 million
assets. Small companies fulfil two of the three thresholds: over 100 em-
ployees, over AUD 50 million revenues or over AUD 25 million assets.
(Australian Government, 2023, pp. 8-9)
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regulation would apply to both public and private companies
meeting the size thresholds that are currently required to file
financial reports under the Corporations Act (Australian Gov-
ernment, 2023, p. 6).

Besides the current development towards a broad manda-
tory ESG disclosure regime, some targeted reporting regula-
tions exist already today in Australia. The National Green-
house and Energy Reporting (NGER) Act 2007 mandates dis-
closure of GHG emissions, energy production and energy
consumption for the largest emitting entities (as defined by
Section 13 of the Act) (Australian Government, 2007, p. 42).
Under the Modern Slavery Act 2018, large companies incor-
porated or doing business in Australia (as defined by Section
5 of the Act) are required to disclose their modern slavery
risks in their operations and their supply chains, as well as
their processes and mechanisms to address these risks (Part
2 of the Act) (Australian Government, 2018, p. 10).

2.2.4. Latin America

Although the implementation of mandatory ESG disclo-
sure rules has been comparatively slow in Latin America, sev-
eral jurisdictions have started to move towards a mandatory
ESG disclosure regime.

Bragzil

Since January 2023, the Brazilian Securities Commission
(CVM) requires listed companies to disclose ESG-related in-
formation as part of its Resolution No. 59 (RCVM 59). On
a comply-or-explain basis, Item 1.9 includes disclosure re-
quirements on the location of ESG disclosure (i.e. annual
report or other type of document), the methodologies used
to prepare the report, the use of ESG KPIs and the materiality
assessment, the status of independent verification, whether
GHG emissions are measured (and, if so, their scope) and
whether the TCFD recommendations (or other ESG stan-
dard) are taken into account (CVM, 2021, pp. 15-16). In
addition, companies must disclose the environmental and
social risks they face and the strategies and policies in place
to mitigate them (CVM, 2021, pp. 27-28). The requirements
also include information on diversity in management (CVM,
2021, pp. 38-39) and among employees (CVM, 2021, p. 60).
However, RCVM 59 lacks a requirement to report on specific
ESG issues and a proper enforcement mechanism, such as
the imposition of penalties for non-compliance (Lavigne et
al., 2021).

From 2026, listed companies in Brazil will be subject to
more comprehensive ESG disclosure requirements. The CVM
has issued Resolution No. 193 (RCVM 193) in October 2023,
which requires ESG disclosure in line with the ISSB reporting
standards and also includes mandatory reasonable assurance
requirements. (CVM, 2023)

In terms of targeted disclosure regulations, since 2006,
energy companies are required to publish an annual sus-
tainability report, in accordance with the Aneel Guidelines
for Annual Sustainability Report — Despacho 3034/2006.
(UNEP, 2019, p. 17)

Chile

As part of the new climate change strategy, the Chilean
Financial Markets Commission (CMF) announced in Septem-
ber 2020 its intention to increase ESG transparency, includ-
ing through the implementation of stricter disclosure rules
(CMF, 2020). In November 2021, the CMF introduced Gen-
eral Rule No. 461, which requires listed companies as well
as financial institutions to include sustainability and gover-
nance matters in their annual reporting. The requirements
include disclosure of climate-related risks and opportunities
and respective mitigation measures, in line with international
reporting guidelines like the TCFD (Paragraph 3.6). Addi-
tionally, companies are required to disclose industry-specific
ESG metrics in line with the SASB reporting requirements,
on a comply-or-explain basis (Paragraph 8.2). (CMF, 2021,
2022)

Argentina

Argentina does not have broad ESG disclosure require-
ments established. However, Law No. 2594 requires national
and international companies in Buenos Aires with more than
300 employees to disclose an annual sustainability report
(Balance de Responsabilidad Social y Ambiental) since 2008,
in line with GRIreporting standards. (Government of Buenos
Aires, 2007)

2.2.5. Other regions

This section extends the analysis of ESG disclosure re-
quirements to regions not previously covered, focusing on
Canada and South Africa.

Canada

To date, Canada does not have comprehensive manda-
tory ESG disclosure requirements. However, National In-
strument 51-102 Continuous Disclosure Obligations requires
public companies to disclose in their annual reports environ-
mental and health risks material to their business (Item 5.2),
as well as social and environmental policies (Item 5.1(4)),
and the financial and operational impact of environmental
regulations (Item 5.1(1)) since 2004 (CSA, 2004, pp. 3512-
3513). In addition, there is a move towards more explicit
mandatory ESG disclosure regulation. The Canadian Secu-
rities Administrators (CSA) has published the proposed Na-
tional Instrument 51-107 Disclosure of Climate-related Mat-
ters in October 2021, which would mandate ESG reporting
for listed companies in line with the TCFD recommendations.
(CSA, 2021, p. 6)

With regards to GHG emissions reporting, Canada’s
largest emitters?® are required to disclose their emissions
as part of the Greenhouse Gas Reporting Program (GHGRP),

20 Facilities with more than 10,000 tonnes of GHG emissions annually.
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which was established under Section 46 of the Canadian En-
vironmental Protection Act (CEPA) in 2004. (Government of
Canada, 2023)

South Africa

Although South Africa does not have an explicit ESG dis-
closure regime, listed companies on the Johannesburg Stock
Exchange (JSE) are required to disclose an integrated report
since 2010, as recommended by the King IV Report (Insti-
tute of Directors Southern Africa, 2016). Compliance with
the King Code is part of the JSE Listing Requirements (JSE,
2022) and includes disclosure requirements on financially
material ESG information in annual reports on a comply-or-
explain basis, as well as mandatory external assurance ( Ioan-
nou and Serafeim, 2017, p. 9; Stolowy and Paugam, 2018,
p. 527). In addition, mineral companies are mandated by
the Listing Requirements to include information regarding
their environmental management and funding (Paragraph
12.13(iii) (13)), as well as major environmental issues (Para-
graph 12.10(h) (viii)) in their annual reports (JSE, 2022).

2.3. Comparative analysis of mandatory ESG disclosure reg-
ulatory approaches

ESG regulatory regimes vary widely across countries, as
shown in Section 2.2. The EU has adopted the most compre-
hensive mandatory ESG disclosure regime. The CSRD will
expand the scope of companies covered and the range of
issues to be reported to an unprecedented degree (European
Parliament, 2023). Although the US does not yet have a
wide-ranging federal ESG disclosure regime, the SEC has is-
sued a proposal for comprehensive climate-related disclosure
requirements in 2022 (SEC, 2022b). Progress is also being
made at the state level, with California in particular mov-
ing forward with its own regulatory framework (California
Government, 2023a, 2023b). In APAC, the level of manda-
tory ESG requirements varies. In China, only a subset of
listed companies and state-owned enterprises are covered by
comprehensive ESG disclosure requirements (SASAC, 2008;
SSE, 2008; SZSE, 2008). In contrast, India goes beyond mere
disclosure requirements by requiring certain companies to
actively invest in ESG-related activities (MCA, 2013). While
Hong Kong, Japan, and Malaysia have implemented more
comprehensive reporting regimes (Bursa Malaysia, 2022;
FSA, 2023; HKEX, 2019), Australia is just starting to move
from voluntary to mandatory ESG reporting (Australian Gov-
ernment, 2023). Latin America is lagging behind, but coun-
tries such as Chile and Brazil are increasingly recognizing
the importance of ESG transparency and implementing ESG
disclosure requirements (CMF, 2021; CVM, 2023).

The remainder of this section provides an overview of the
differences and similarities between mandatory ESG disclo-
sure regulations along several dimensions, namely regulator
type, basis of reporting, reporting standards, scope of com-
panies affected, content, materiality assessment, disclosure

format, level of enforcement, and institutional and cultural
factors.?!

Regulator type: First, ESG regulations can be issued by the
government (or regulatory bodies such as securities regula-
tors) or by a stock exchange. For example, the EU disclosure
directives are transposed into national law by member states’
governments, while the Hong Kong regulation is issued by
the stock exchange. The type of issuer is likely to influence
the effectiveness of the regulation. According to Leuz (2010,
p. 12), government regulation is characterized by stricter
enforcement mechanisms, as governments have the power
to impose criminal penalties on companies that do not com-
ply with the law. Non-compliance by companies subject to
stock exchange regulations, on the other hand, can usually
only be punished by fines or delisting. While exchanges can
tailor regulations to the companies they affect, government
regulations, which cover a broader range of companies, ben-
efit from standardization and network effects. Ernstberger et
al. (2021, p. 5) provide evidence that government-imposed
ESG disclosure requirements lead to a greater reduction in in-
formation asymmetry than do stock exchange requirements.
Similarly, Krueger et al. (2023, p. 4) find that liquidity im-
proves significantly more for firms subject to government re-
quirements than for firms subject to stock exchange require-
ments.

Basis of reporting: Disclosure requirements can be imple-
mented on a comply-or-explain basis or on a fully manda-
tory basis. The former is used by many jurisdictions to give
companies the flexibility to either comply with the require-
ments or explain why they are not complying. For example,
the NFRD allows companies to provide reasons for not im-
plementing certain ESG-related policies (EPRS, 2021, p. 3).
Some countries, such as Hong Kong, also opt for a mixed
approach, which includes both mandatory and comply-or-
explain disclosure requirements (HKEX, 2019, p. 1). In con-
trast, neither the SEC’s nor the Australian government’s pro-
posed climate disclosure rules currently include a comply-or-
explain principle (SEC, 2022b).

On the one hand, comply-or-explain provisions reduce
compliance cost as companies are exempt from reporting in-
formation that is not relevant to them. The principle may
also lead to greater acceptance by affected companies com-
pared to a stricter, mandatory disclosure regime. Finally,
the explanations provided by companies in the event of non-
compliance could make it easier for policymakers to identify
inefficiencies and weaknesses in the regime, enabling them
to review and improve the relevant areas of the law. (Ho,
2017, pp. 345-347)

On the other hand, comply-or-explain may reduce the
number of companies that do comply with the regulation,
as companies can simply choose to provide an explanation.
This reduces the effectiveness of the mandate and leads to

21 It is important to note that I do not attempt to evaluate the regulatory
regimes in terms of potential strengths and weaknesses, nor do I analyze
the potential costs and benefits for the companies subject to the man-
dates.
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an increase in the quantity, but not the quality of disclosures.
(Ho, 2017, p. 331) According to Haji et al. (2023, p. 181)
the impact of these different reporting models on regulatory
outcomes remains unclear.

Reporting standards: Many organizations have developed
ESG disclosure standards with the goal of increasing harmo-
nization of ESG disclosures. However, this has resulted in
a fragmented ESG standards landscape: Common standards
have been developed by the GRI, the TCFD??, the Sustain-
ability Accounting Standard Board (SASB), the Climate Dis-
closure Standards Board (CDSB), and the International Inte-
grated Reporting Council (IIRC), among others. (H. B. Chris-
tensen et al., 2021, p. 1177) To improve the comparability
and consistency of information disclosed across companies
and jurisdictions, the International Financial Reporting Stan-
dards (IFRS) Foundation has established the ISSB to consol-
idate the variety of existing standards. The ISSB has pub-
lished their first set of standards in June 2023. (IFRS, 2023a,
2023b) Multiple jurisdictions have already announced that
they are considering to adopt the ISSB standards, including
the UK, Australia, and Canada, which would make compli-
ance mandatory (EY, 2023, p. 2). Other major reporting
frameworks are emerging in the EU and in the US. With the
entry into force of the CSRD, the EU will require reporting ac-
cording to the new ESRS standards developed by EFRAG (Eu-
ropean Commission, 2023c). In the US, the SEC has devel-
oped its own reporting standards with its Proposed Rule on
Climate-Related Disclosure (SEC, 2022b). The ISSB, ESRS,
and the SEC Proposed Rule are all aligned with the TCFD
recommendations. Although differences in requirements re-
main (i.e., regarding the scope, materiality definition, as-
surance requirements, and content to be disclosed), there
is a trend towards more comparable and consistent report-
ing. Especially companies operating in multiple jurisdictions
would highly benefit from a harmonization of reporting re-
quirements. (EY, 2023, pp. 1-2)

Scope of affected companies: ESG disclosure requirements
differ in terms of the scope of companies covered. Criteria
used to define the scope include size thresholds (e.g. number
of employees, annual revenue), whether a company is listed
or not, or industry membership. Regulations can either cover
a broad range of companies (e.g. the NFRD) or be targeted
at a specific group of companies, such as large emitters (e.g.
the US GHGRP).

Scope of content to be disclosed: Broad ESG disclosure
regimes, such as the NFRD, cover multiple ESG issues, while
targeted regulations, such as Section 1502 of the Dodd-Frank
Act, focus on specific ESG concerns. Broad ESG regimes also
vary in scope. For example, the SEC’s proposed rule and
the ISSB standards focus primarily on climate-related disclo-
sures, although the ISSB is expected to expand the scope to
include other issues. The ESRS, on the other hand, are more
comprehensive, covering other environmental aspects such

22 The TCFD takes a slightly different approach, being more of a framework
to provide guidance to others, rather than being a standard in itself (Mur-
ray, 2021)

as water use and pollution, social aspects such as those re-
lated to employees and consumers, and governance aspects
such as business conduct (EY, 2023, p. 4). In addition, some
regulations provide considerable detail on the content to be
provided (e.g., Hong Kong’s ESG Reporting Guide), while
other requirements are more general (e.g., Brazil’s Resolu-
tion No. 59). While prescribing the specific ESG matters,
metrics and KPIs to be disclosed allows for better compara-
bility of information across companies, the latter approach
reduces the regulatory burden on companies by giving them
the flexibility to assess which information is most material to
them (European Commission, 2021, pp. 13-14).

Materiality: Reporting requirements also differ in their
underlying definition of materiality, which is the concept
used to identify relevant ESG issues for disclosure. In gen-
eral, ESG issues can be material from a financial (or outside-
in) perspective and/or from an impact (or inside-out) per-
spective. The financial materiality perspective considers
those ESG issues that (potentially) have a material impact
on the financial performance of the company. The impact
materiality perspective requires companies to disclose their
impact on the environment and society. (European Commis-
sion, 2021, pp. 15-16)

Most jurisdictions, including the SEC’s proposed rule and
countries adopting the ISSB standards, require reporting un-
der the financial materiality perspective. The EU is the first
jurisdiction to adopt a double-materiality approach, which
requires companies to report on issues that are material from
both perspectives combined, as well as issues that are mate-
rial only from a financial or only from an impact perspective.
(EY, 2023, p. 15)

Disclosure format: ESG regulations differ in their require-
ments for the location of disclosure. Information can be dis-
closed either as a separately published ESG report, as part
of the annual report or as part of an integrated report. The
integrated report is a combination of the first two disclosure
formats, in that both ESG-related and financial information
are comprehensively covered. (Ernstberger et al., 2021, p.
7) Hence, the integrated report aims to provide a broader
view of the material financial, environmental, and social im-
pacts on the company’s value creation process (Cohen & Sim-
nett, 2015, p. 16). For example, South Africa requires ESG
information in the form of an integrated report since 2010,
while Malaysia requires ESG information to be included in
annual reports. Companies subject to the NFRD can either
include ESG information in their annual report or as a sepa-
rate report. Ernstberger et al. (2021, p. 5) find that regula-
tions that require disclosure of ESG information in dedicated,
standalone reports result in a greater reduction in informa-
tion asymmetry than mandates that require reporting as part
of annual or integrated reports. They argue that investors
can access the ESG information more easily when presented
separately (and not included in predominantly financial re-
ports). However, there is still limited empirical evidence on
the effect of different types of disclosure format (Haji et al.,
2023, p. 193).
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Targeted regulations may also require information disclo-
sure on the company’s website, or direct reporting to a spe-
cific authority (European Commission, 2021, p. 19). For ex-
ample, companies subject to the US GHGRP have to disclose
GHG emissions to the EPA, which will verify and consolidate
the information and make it available on their own website
(US EPA, 2023a).

Level of enforcement: The level of enforcement is likely to
have a large impact on the effectiveness of the respective ESG
disclosure rules (H. B. Christensen et al., 2021, p. 1190). The
imposition of assurance requirements or penalties for non-
compliance are two ways in which regulators enforce disclo-
sure requirements.

According to Ioannou and Serafeim (2017, p. 12), ex-
ternal assurance is likely to reduce intentional misreporting
in the form of missing or incorrect information. However,
most regulations currently do not mandate external verifica-
tion of ESG disclosures (Haji et al., 2023, p. 181). While the
NFRD only requires assurance on the provision of ESG in-
formation, but not on the specific content (European Parlia-
ment and Council, 2014, p. 3, Recital 16), the CSRD requires
more comprehensive external assurance (European Commis-
sion, 2023d).?> Companies subject to Section 1502 of the
Dodd-Frank Act are required to obtain external verification
when claiming not to use conflict minerals (SEC, 2017). The
SEC’s current proposed rule requires external verification of
Scope 1 and Scope 2 emissions for certain large companies
(SEC, 2022a, p. 3).

Regulators can also pose penalties on companies in case
of non-compliance to enforce disclosure rules. However,
many ESG disclosure regulations do not state any specific
sanction in case of non-compliance by reporting companies
(Ioannou & Serafeim, 2017, p. 3). The NFRD, for exam-
ple, does not prescribe specific penalties but urges member
states to ensure that an effective enforcement mechanism
is installed (European Parliament and Council, 2014, p. 2,
Recital 10). Under the CSRD, penalties will also be subject
to specification by member states (European Parliament and
Council, 2022, p. 38, Recital 73). Some stock exchanges,
such as the SSE and the SZSE in China, have made ESG re-
porting a listing requirement, meaning that companies risk
delisting if they do not comply (Y.-C. Chen et al., 2018, p.
187). According to Ioannou and Serafeim (2017, p. 11),
however, no company has yet been delisted for failing to
publish ESG information.

Institutional environment and cultural aspects: The insti-
tutional environment of the country, consisting of formal and
informal institutions, also influences the level of effective-
ness of a regulation. A country with a strong formal en-
forcement mechanism is characterized by an effective reg-
ulatory environment and government, as well as strict rules
of law.>* While countries such as Germany, the US, and Aus-

23 Under the NFRD, EU member states can choose to voluntary implement
mandatory assurance requirements, as well as whether penalties will be
imposed in case of non-compliance. (CSR Europe and GRI, 2017, p. 7)

24 Government effectiveness is defined as the overall efficiency of the gov-

tralia have strong formal institutions, regulations in India, Ar-
gentina, and South Africa are less likely to be strictly enforced
(Krueger et al., 2023, pp. 44-45). Informal institutions refer
to the society’s norms and values. In the ESG context, so-
cial and environmental values in particular can influence the
extent to which companies comply with disclosure require-
ments. (Krueger et al., 2023, pp. 4-5)

For instance, Krueger et al. (2023, p. 5) find that ESG
mandates have a stronger positive effect on stock liquid-
ity in countries with strong informal institutions, while a
strong formal environment does not seem to have an impact.
Mittelbach-Hormanseder et al. (2021, p. 311) provide ev-
idence that a stronger regulatory framework and a higher
level of enforcement in EU member states have a positive
impact on the value relevance (i.e. the explanatory power)
of disclosed ESG information under the NFRD.

Similar to the institutional environment, cultural differ-
ences are also likely to influence the effectiveness of ESG
disclosure regulation. Mittelbach-Hormanseder et al. (2021,
p- 335) find that differences in national culture, as mea-
sured by Hofstede’s (1983) cultural dimensions, affect the
value relevance of ESG disclosure (except for environmen-
tal issues). Their results suggest that power of distance (i.e.,
the degree of acceptance of hierarchy and authority) and in-
dividualism (i.e., the extent to which individuals prioritize
themselves over the group) have a significant positive im-
pact. Conversely, masculinity (i.e. the degree of competition
in a society) and uncertainty avoidance (i.e. the degree of
tolerance for ambiguity and risk) have significantly negative
effects.

Overall, it is important to consider these differences in
regulatory frameworks and the specific institutional and cul-
tural contexts of each jurisdiction when interpreting the find-
ings on the impact of ESG disclosure requirements on cov-
ered companies. This is particularly important when assess-
ing their relevance and applicability to other regulatory en-
vironments.

3. Impact of ESG disclosure regulation on affected com-
panies

This chapter reviews the relevant literature on the im-
pact of ESG disclosure regulation on affected companies. I
limit the scope of the analysis in two ways. First, I analyze
the effects of ESG disclosure rather than the effects of firms’
underlying ESG performance (although there is a close link
between disclosure and firms’ activities) (H. B. Christensen et
al., 2021, p. 1184). Second, I focus on mandatory require-
ments, consistent with my review of mandatory regulatory
developments in Chapter 2. Studies focused on mandatory
disclosure regimes mitigate the dual selection bias found in
studies of voluntary disclosure. That is, companies can first

ernment in implementing policies and its credibility in committing to
them. The rule of law refers to the quality of the country’s legal system
and its ability to enforce the law. (Krueger et al., 2023, p. 18)
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voluntarily choose which ESG activities to engage in and sec-
ond, companies then choose whether and what ESG informa-
tion to disclose (H. B. Christensen et al., 2021, p. 1198).

My literature review covers three areas of impact. First,
the impact on the ESG reporting practices of affected firms
(see Section 3.1); second, the financial impact of ESG disclo-
sure regulation (see Section 3.2); and third, the ESG-related
behavior of affected firms, also referred to as real effects®®
in the literature (see Section 3.3). A summary of the stud-
ies reviewed is provided in Appendix 2. Results vary across
institutional contexts, likely reflecting the differences in man-
dates and country characteristics.

3.1. Impact on ESG disclosure practices

Several studies examine whether mandatory ESG disclo-
sure regulations achieve their primary goal of increasing ESG
transparency, as measured by changes in the quantity and
quality of ESG reporting. The majority of studies suggest that
ESG disclosure mandates lead to an increase in the quantity
of disclosure (e.g., Cuomo et al., 2022; Fiechter et al., 2022;
Ioannou and Serafeim, 2017), although this is not unani-
mously supported (Cordazzo et al., 2020). ESG disclosure
mandates appear to have a positive or no effect on ESG re-
porting quality (D. M. Christensen et al., 2022; Ottenstein et
al., 2022).

3.1.1. Quantity of ESG disclosure

ESG disclosure requirements potentially increase the
number of reporting companies by requiring disclosure from
companies that have not previously engaged in voluntary
ESG reporting. They may also increase the depth of disclo-
sures by requiring more comprehensive information beyond
what is voluntarily disclosed. (Gulenko, 2018, p. 8)

However, the precise impact on the level of disclosure is
unclear a priori. Many regulations operate on a comply-or-
explain basis, allowing firms to avoid disclosure by justifying
non-compliance (e.g. due to unreasonable costs or complex-
ity of disclosure). In addition, the lack of robust enforce-
ment mechanisms and penalties for non-compliance, as well
as vague guidelines for reporting metrics, further contribute
to this ambiguity. (Haji et al., 2023, p. 184); Ioannou and
Serafeim, 2017, p. 11

Despite the comply-or-explain principle, several studies
suggest that the EU’s NFRD has led to an increase in ESG
disclosure. For example, Fiechter et al. (2022, pp. 1509-
1512) provide evidence that both the number of companies
publishing ESG reports and the breadth of the individual re-
ports increase. These effects already materialize after the
passage of the directive (before companies are required to
comply) and are stronger for firms with prior low levels of
voluntary ESG disclosure. Similarly, Ottenstein et al. (2022,
p. 56) find that the number of reporting companies and the

25 Consistently with Leuz and Wysocki (2016, p. 530), real effects are de-
fined as companies adapting their behaviour as a consequence of disclo-
sure mandates, for example by reducing their resource consumption.

quantity of disclosed information per company increases af-
ter the NFRD comes into effect (2017 to 2018). Since the
large public companies subject to the NFRD already tend to
have high pre-mandate reporting levels, the effect is however
less pronounced than expected (Ottenstein et al., 2022, p.
75). Cuomo et al. (2022, pp. 1-2) also find that more com-
panies disclose ESG information following the NFRD’s pas-
sage. Companies with certain characteristics show stronger
positive effects, such as smaller firm size, stronger legal sys-
tems in the country of headquarter, and a higher number of
analysts following. Mion and Adaui (2020, p. 72) support
these results as they find that the number of published ESG
reports by affected companies in Germany and Italy increases
in the first year of the NFRD’s effectiveness.

Studies on mandates in France and the UK provide sup-
porting evidence. Chauvey et al. (2015, p. 800) observe a
significant increase in disclosure quantity following the in-
troduction of the NRE in France, as measured by the amount
of space used for ESG-related information in disclosure re-
ports. Similarly, Hummel and Rotzel (2019, pp. 229-232)
suggest that firms affected by the UK’s Companies Act Reg-
ulations 2013 significantly increase disclosure levels. In ad-
ditional analyses, they find a weaker positive effect for firms
with high reporting incentives, as these companies tend to
have higher pre-regulation voluntary disclosure levels.

In an international study, loannou and Serafeim (2017,
pp. 4-5) also show that disclosure levels of companies in
China, Denmark, Malaysia, and South Africa increase signifi-
cantly after the implementation of respective mandatory dis-
closure regulations, as measured by ESG disclosure scores.
The results do not seem to be influenced by the level of prior
voluntary disclosure. Similar to the NFRD, the regulations
are based on a comply-or-explain principle (Ioannou & Ser-
afeim, 2017, p. 11).

In contrast, there is some evidence that the quantity of
ESG information disclosed is not affected or even decreases
after the introduction of disclosure requirements. For exam-
ple, Cordazzo et al. (2020, p. 3476) find no evidence that
affected Italian companies significantly increase the level of
disclosure in the first year after the NFRD takes effect. In
particular, companies with a history of voluntary ESG report-
ing seem to limit their disclosure even to the extent of meet-
ing the required minimum standards. Similarly, companies
reporting for the first time only disclose the minimum re-
quired. Bell (2021, pp. 23-25) analyses the impact of the In-
dian Companies Act 2013, which requires affected companies
to disclose ESG-related information and to spend on ESG-
related activities. The results do not suggest an improvement
in the level of ESG disclosure, as measured by the number of
ESG-related words in annual reports. In addition, the study
finds that companies with previously lower disclosure levels
relative to their peers significantly reduce disclosure levels
after the regulation. This suggests that, on average, the man-
date reduces disclosure levels compared to a voluntary envi-
ronment. However, Bell (2021, p. 65) notes that the lack
of improvement in disclosure may be due to weak enforce-
ment in India. Therefore, it is questionable whether these re-
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sults are generalizable to other regulatory environments with
stronger enforcement mechanisms.

3.1.2. Quality of ESG disclosure

Research assessing the quality of mandatory ESG report-
ing often measures key aspects such as credibility, compa-
rability, and completeness of reporting. It is important to
examine whether mandatory disclosure improves reporting
quality, as previous literature has mostly found low quality
in voluntary ESG disclosures. (Haji et al., 2023, p. 184)

Several studies suggest that the NFRD positively impacts
reporting quality. For example, Fiechter et al. (2022, pp.
1509-1510) find that ESG reports improve both in terms of
credibility (as measured by the level of external assurance on
disclosure) and comparability (as measured by the adoption
of international reporting standards). These effects are more
significant for companies with previously lower levels of vol-
untary reporting. Furthermore, the improvements already
occur after the NFRD’s passage in 2014 but before coming
into effect in 2018. Ottenstein et al. (2022, p. 56) also find
an overall improvement in reporting quality, which is driven
by an increase in the credibility of ESG reports (as measured
by external assurance levels). However, they find no increase
in the adoption of international reporting standards, which
suggests that the comparability of reports is likely to remain
low. Mion and Adaui (2020, pp. 72-74) find that reporting
quality increases in the first year of the NFRD’s effectiveness
for German and Italian companies. In line with Fiechter et
al. (2022) and contrary to Ottenstein et al. (2022), they find
that comparability of ESG reports increases as more compa-
nies adopt international reporting standards (although the
degree of compliance with reporting guidelines varies across
companies). However, the results of the study should be con-
sidered indicative due to the limited scope of the dimensions
included in the content analysis, the short time period cov-
ered, the small sample size and the lack of control for firm-
level characteristics.

Examining different mandates across jurisdictions, Ioan-
nou and Serafeim (2017, pp. 4-5) report an improvement
in the quality of ESG disclosure by affected companies. This
improvement relates to both credibility and comparability, as
measured by changes in voluntary external assurance of ESG
information and adoption of international reporting stan-
dards. D. M. Christensen et al. (2022, p. 160) also conduct
an international analysis and find that companies subject to
regulation significantly improve their reporting quality, as
measured by the Bloomberg ESG disclosure score.

In contrast, other studies do not provide evidence for a
positive impact of mandatory ESG disclosure on reporting
quality. For example, Lock and Seele (2016, pp. 187-189)
compare the quality of ESG reports of companies in Euro-
pean countries with mandatory non-financial disclosure reg-
ulations to those without such regulation (before passage of
the NFRD). They measure the credibility of reports as de-
fined by four characteristics: understandability, truth, sin-
cerity, and appropriateness. The results do not provide ev-
idence that disclosures from countries with ESG reporting

regimes are significantly more credible than those from coun-
tries without respective laws (Lock & Seele, 2016, p. 192).
The study differs from those mentioned above in that it does
not compare changes in disclosure quality before and after
the passage of ESG disclosure mandates, but rather compares
disclosure quality of companies in countries with regulation
to those in countries without regulation. Therefore, it does
not rule out the possibility that other country-specific factors
influence the outcome.

Chauvey et al. (2015, pp. 800-801) study the change in
quality of ESG reports in the years following the introduction
of mandatory ESG disclosure in France in 2001 as mandated
by the NRE. Although they find a slight improvement, dis-
closure quality remains at a low level. Their analysis further
indicates that the number of companies reporting about neg-
ative ESG incidents decreases. However, the significance of
the results is limited by the small sample size and by the fact
that only two reporting years are included in the analysis.

Birkey et al. (2018, pp. 827-828) find that while compa-
nies affected by the CTSCA (the Californian disclosure man-
date to address modern slavery in the supply chain) seem
to generally comply with the disclosure mandate, reporting
is rather symbolic. Companies do not provide detailed and
substantial information with respect to the required disclo-
sure areas.

3.1.3. Discussion of findings on corporate reporting practices

Overall, the majority of studies suggest that ESG disclo-
sure regulation positively impacts disclosure quantity, both
in terms of the number of companies reporting and the level
of reporting per company (Fiechter et al., 2022; Ottenstein
et al.,, 2022). Nonetheless, some studies do not provide
supporting evidence (Cordazzo et al., 2020). In terms of
disclosure quality, several studies find evidence for a positive
impact of ESG disclosure regulation, as measured by higher
credibility through voluntary external assurance (Fiechter
et al., 2022; Ioannou & Serafeim, 2017; Ottenstein et al.,
2022), higher comparability through the adoption of report-
ing standards (Fiechter et al., 2022; Ioannou & Serafeim,
2017; Mion & Adaui, 2020), or higher overall ESG disclo-
sure scores (D. M. Christensen et al., 2022).

However, other studies do not find evidence that ESG dis-
closure requirements increase the credibility (Lock & Seele,
2016) or comparability (Ottenstein et al., 2022) of reports.
According to Chauvey et al. (2015, p. 800), firms seem to be
selective in their disclosures, as the number of firms report-
ing about negative ESG incidents decreases post-regulation.
In addition, Birkey et al. (2018, p. 828) finds that disclosure
is rather symbolic. Despite the mixed evidence regarding re-
porting quality, broad ESG disclosure regimes like the NFRD
seem to have a positive impact (Cuomo et al., 2022; Fiechter
et al., 2022).

The impact of regulation on disclosure quantity and qual-
ity seems to be more pronounced for companies that are more
affected by the regulation. That is, firms with certain firm-
level characteristics such as lower prior voluntary disclosure
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levels?® (Fiechter et al., 2022, p. 1510; Hummel and Rétzel,
2019, p. 229), smaller firm size (Cuomo et al., 2022, p. 2;
Ottenstein et al., 2022, p. 75), or firms located in coun-
tries with stronger legal systems (Cuomo et al., 2022, p. 2).
Fiechter et al. (2022, p. 1510) also suggests that companies
improve their reporting practices in anticipation of the new
regulations taking effect.

3.2. Financial impact of ESG disclosure regulation

When ESG disclosures reveal new and relevant informa-
tion, they are expected to provide capital market benefits
such as higher firm valuation, increased liquidity, and lower
cost of capital. However, ESG disclosure is also associated
with costs and risks, including the potential revelation of
strategic business details. In addition, greater ESG trans-
parency may increase legal or litigation risks. As a result, the
ultimate impact of ESG disclosure on a company’s financial
market position and profitability is not readily predictable.
(H. B. Christensen et al., 2021, p. 1208)

The first three parts of this section focus on the capi-
tal market effects of ESG disclosure requirements, including
on firm value (Section 3.2.1), stock liquidity and informa-
tion asymmetry (Section 3.2.2), and the cost of capital (Sec-
tion 3.2.3). Section 3.2.4 focuses on the impact on firms’
financial operating performance, as reflected in changes in
firm profitability. Section 3.2.5 discusses the findings on the
financial impact of ESG regulation.

3.2.1. Firm value

ESG disclosure can increase firm value if it provides use-
ful information to investors, as discussed above. However,
mandatory disclosure could also lead to companies being
forced to provide less beneficial information, potentially
harming firm value (Mittelbach-Hérmanseder et al., 2021, p.
316). Market perceptions of high compliance costs, including
those for preparing ESG reports and adopting ESG-related
governance practices, could also reduce firm value (Ioan-
nou & Serafeim, 2017, p. 5). However, negative market
reactions may be mitigated if the market expects a symbolic
response to ESG regulation. In addition, costs may decline
over time as firms become more efficient in complying with
the requirements. (Haji et al., 2023, pp. 185-186)

Researchers have used a variety of approaches to study
the impact of ESG disclosure requirements on firm value.
One strand examines the longer-term valuation effects on
companies following the introduction of regulation. Another
examines capital market reactions to events that increase or
decrease the likelihood of adoption of ESG disclosure man-
dates. The third examines the impact on firm value immedi-
ately after mandatory reporting begins.

Long-term valuation effects: With respect to the first
strand of research, studies in different institutional settings

26 With the exception of Ioannou and Serafeim (2017, p. 11), who find no
difference in disclosure levels between high and low reporting companies
prior to regulation.

show mixed results. Ioannou and Serafeim (2017, pp. 5-6)
find that increased transparency following ESG mandates is
significantly positively associated with higher firm value (as
measured by Tobin’s Q) in different regulatory environments,
including China and South Africa. This effect is attributed to
both environmental and social disclosures. Krueger (2015,
pp- 2-4) finds that the UK’s 2013 GHG emissions disclosure
mandate has a positive effect on firm value (as measured
by Tobin’s Q) of companies that did not voluntarily disclose
emissions before the mandate. The positive effect is stronger
for large firms and those in carbon-intensive industries. This
suggests that investors particularly value the transparency of
companies with high environmental impacts. The impact is
already observed in 2011, before the new requirements take
effect (Krueger, 2015, p. 19). Swift et al. (2019, pp. 424-
426) report that firms with greater transparency experience
improved stock market valuation (as measured by Tobin’s
Q) following the conflict minerals disclosure rule in Sec-
tion 1502 of the Dodd-Frank Act, with effects also occurring
before compliance is required.

Contrasting evidence finds a negative impact on firm
value. For example, Lu et al. (2021, p. 1495) and Y.-C. Chen
et al. (2018, pp. 176-177) show a significant decrease in
firm value of Chinese firms subject to the 2008 ESG disclo-
sure rules of the Shenzhen and Shanghai stock exchanges
(as measured by price-to-book ratio and Tobin’s Q, respec-
tively). Mittelbach-Hérmanseder et al. (2021, p. 324) find
that the introduction of the NFRD turns the previously pos-
itive or neutral relationship between ESG disclosure and
firm value into a significantly negative one (as measured by
share price). This decline is attributed to the involuntary dis-
closure of less beneficial information, investor anticipation
of additional costs, content ambiguity, and lack of external
assurance (Mittelbach-Hérmanseder et al., 2021, p. 327).

The institutional context also influences this relationship,
with ESG disclosure showing lower value relevance in coun-
tries with high ESG awareness and labour protection, but
higher relevance in countries with stronger legal systems
and enforcement mechanisms (Mittelbach-Hormanseder et
al., 2021, pp. 335-336).

Valuation effects around relevant regulatory events: Most
studies find that markets react negatively to key events that
increase the likelihood of mandatory ESG reporting adop-
tion. Grewal et al. (2019, p. 3062) observe a significant
decline in the value of affected firms around three impor-
tant events leading up to the passage of the NFRD in the EU,
as measured by cumulative abnormal returns (CAR)?’. Firms
with higher pre-mandate ESG disclosure and performance
show a less pronounced negative reaction. Companies with
above-median ESG disclosure and performance even experi-
ence positive reactions, suggesting that investors are mostly

27 The three events are considered to increase the likelihood of the intro-
duction of mandatory ESG disclosure in the EU, namely (1) the European
Commission presenting the proposal, (2) the European Council agreeing
on the proposal, and (3) the Commission adopting the proposal. (Grewal
et al.,, 2019, p. 3067)
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concerned about higher costs for firms with lower ESG per-
formance. Y.-C. Chen et al. (2018, pp. 184-186) find more
negative market reactions to the announcement of manda-
tory ESG regulation in China for regulated firms (as mea-
sured by CAR). Unregulated firms also experience a nega-
tive (but less pronounced) market reaction, suggesting that
investors expect regulation to be extended to currently unaf-
fected firms.?® According to Manchiraju and Rajgopal (2017,
pp. 1260-1261), affected firms experience a negative stock
market reaction around several events related to the passage
of India’s ESG disclosure and spending mandate (as mea-
sured by CAR and stock prices). The negative impact is mit-
igated for firms with higher advertising spending, which is a
proxy for greater consumer awareness. Birkey et al. (2018,
p. 834) report significant negative market reactions around
major legislative events leading to the passage of California’s
2010 CTSCA, especially for larger firms and those with higher
supply chain risks (as measured by CAR).

Event studies related to the enactment of the US Dodd-
Frank Act also observe negative market reactions around
events increasing the likelihood of passage. Healy and Ser-
afeim (2020, pp. 120-121) find stock price declines for
companies affected by Section 1504 of the Act, which man-
dates disclosure of government payments in the extractive
industries. The negative effects are stronger for firms with
previously low government payment transparency, firms
with higher foreign assets, firms that lack sufficient anti-
corruption measures, and firms that operate in countries
with high expropriation risk or that prohibit government
payment disclosure. However, a small sample size of 26
firms limits the transferability of the results.

Similarly, Elayan et al. (2021, pp. 22-25) observe neg-
ative cumulated average abnormal returns (CAAR) for firms
using conflict minerals around various announcements that
are thought to increase the likelihood of passage of Section
1502 of the Act. The negative impact is stronger for less
transparent companies, high-tech companies, companies de-
pendent on conflict minerals in their production process, and
companies with a history of human rights issues. However,
companies with strong reputations and good governance ex-
perience less of a negative impact, as investors perceive them
as less likely to be involved in human rights abuses.

In contrast, Cousins et al. (2020, pp. 32-34) find on aver-
age no effect on stock returns of affected companies around
events leading to the passage of the UK Modern Slavery Act
2015. Firms with higher slavery risk experience more nega-
tive effects, while firms with better labor protection standards
experience more positive stock price responses.

H. B. Christensen et al. (2021, p. 1200) raise issues with
the event study approach. Market reactions may reflect an-
ticipation not only of the effects of ESG disclosure, but also
of actual changes in firms’ ESG activities. In addition, it is
difficult to identify specific dates when investor expectations

28 The study design differs slightly from other event studies in that it con-
siders only the announcement of the regulation, as opposed to several
events that increase the likelihood of its passage.

change. Finally, they point out the challenge of disentangling
the effects of simultaneous external shocks, all of which can
reduce the accuracy of the results.

First-time ESG reporting: Research on market reactions
to first-time mandatory ESG reporting shows mixed results.
Jouvenot and Krueger (2019, p. 7) find that among com-
panies subject to the UK’s GHG emissions disclosure man-
date, those with lower emissions benefit from a positive mar-
ket reaction (as measured by abnormal stock returns), while
high-emission companies experience negative abnormal re-
turns. Elayan et al. (2021, pp. 34-35) find that negative
market reactions to initial disclosure under Section 1502 of
the Dodd-Frank Act on conflict minerals disclosure are lim-
ited to firms with unclear disclosures, those with a history of
human rights abuses, and those sourcing from the DRC or
neighboring countries. Conversely, companies with risk mit-
igation strategies experience more positive reactions.

Cordazzo et al. (2020, pp. 3480-3481) find no evidence
for a negative impact of first-time ESG disclosure on share
prices of Italian companies subject to the NFRD. This may be
due to unchanged disclosure levels of these companies after
regulation (see Section 3.1.1). Veltri et al. (2020, pp. 2227-
2230) analyze the impact of a subtopic of ESG reporting,
namely ESG-related risk disclosure, on market value in the
same setting and find a positive effect, although their findings
are limited by a small sample size of 51 firms. While Veltri
et al. (2020) analyze the impact of differences in risk disclo-
sure levels post-mandate, Cordazzo et al. (2020) analyze the
value relevance of ESG information pre- and post-regulation.

3.2.2. Stock liquidity and information asymmetry

In theory, ESG disclosure requirements increase trans-
parency and reduce information asymmetry, which may pos-
itively impact stock liquidity.>> However, these effects may
not materialize if the disclosed ESG information lacks valid-
ity, comprehensibility, or financial relevance. (Krueger et al.,
2023, p. 2)

Multiple studies observe improvements in stock liquidity
and decreases in information asymmetry following mandated
ESG disclosure. Krueger et al. (2023, pp. 35-36) provide ev-
idence that several ESG disclosure requirements worldwide
lead to positive stock liquidity effects. These are stronger
for regulations enacted by governments (as opposed to stock
exchanges) and regulations that do not adopt a comply-or-
explain principle. While strong informal institutions (i.e.,
societal norms and values) also lead to a more pronounced
positive effect on stock liquidity, no such effect was observed
for jurisdictions with strong formal institutions (i.e., regula-
tory environment and government). Companies that did not
disclose ESG information on a voluntary basis pre-mandate
have the strongest increase in stock liquidity. These findings
are in line with the results from Barth et al. (2017, p. 53).%°

29 Stock liquidity and information asymmetry are inversely related, meaning
that a lower information asymmetry is often associated with a higher
stock liquidity, and vice versa (Barth et al., 2017, p. 44).

30 In contrast to most studies focusing on mandatory ESG disclosure
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They provide evidence that stock liquidity increases for af-
fected companies with higher quality disclosures following
the mandatory integrated reporting disclosure regulation in
South Africa in 2010, while information asymmetry (mea-
sured in terms of bid-ask spread) decreases.

In an international study setting, Ernstberger et al. (2021,
pp- 19-21) find that companies subject to different ESG re-
porting regimes have a 18% stronger decrease in informa-
tion asymmetry (as measured by bid-ask spread) compared
to unaffected companies. In line with Krueger et al. (2023),
they report stronger effects for regulations implemented by
governments, and no significant effects for stock exchange
regulations. The same applies to regulations requiring stan-
dalone ESG reports, whereas disclosure as part of annual or
integrated reports do not have significant effects. In addition,
the effects are stronger for firms in industries with a high pro-
portion of affected companies, which increases the compara-
bility of reports for investors. Ernstberger et al. (2021, pp.
24-26) also find stronger reductions in information asym-
metry for companies using specific reporting guidelines (e.g.,
the GRI).

3.2.3. Cost of capital

If disclosure requirements reduce the information asym-
metry between the capital market and the companies con-
cerned, investor uncertainty would be reduced, which may
lead to a reduction in the cost of capital (H. B. Christensen
et al., 2021, p. 1202). In a voluntary setting, many studies
provide corroborating evidence of this effect (e.g., Dhaliwal
et al., 2011; Eliwa et al., 2021; Raimo et al., 2021).

Although there is limited research on mandatory settings,
prior studies provide evidence in support of this notion. For
example, Cuomo et al. (2022, pp. 12-13) find a reduction in
cost of equity and systematic risk for affected companies after
the introduction of the NFRD. Similarly, Xu et al. (2021, p.
2203) show that companies subject to the SSE and SZSE ESG
disclosure requirements in China have a lower cost of debt,
relative to unregulated companies. These effects are stronger
for companies with longer ESG reports and companies that
publish higher quality ESG reports. In contrast, Barth et al.
(2017, p. 54) find no significant effect on cost of capital of
affected companies in their study regarding the introduction
of mandatory integrated reporting regulation in South Africa
for JSE-listed companies.

H. B. Christensen et al. (2021, pp. 1211-1212) argue that
lower cost of capital through disclosure mandates can also
have real effects. First, a lower cost of capital can incen-
tivize firms to invest, as it typically sets the threshold for new
investments. Second, increased ESG transparency allows in-
vestors to assess a company’s ESG risk exposure, which has an
influence on the companies’ cost of capital. This can prompt

regimes, the study of Barth et al. (2017, p. 64) is slightly different in that
it focuses on a regulation mandating the adoption of integrated reporting.
An integrated report comprises both financial and sustainability-related
information (Barth et al., 2017, p. 45).

reporting companies to mitigate risk, align with investor pref-
erences, or generally improve ESG performance.

3.2.4. Firm profitability

Empirical evidence suggests a correlation between higher
ESG engagement and improved operational performance, in-
cluding higher productivity and sales (e.g., S. Chen et al.,
2023, p. 9; Flammer, 2015, p. 2550). If mandatory disclo-
sure encourages companies to adopt more sustainable prac-
tices (see Section 3.3), this implies a potential positive impact
of ESG disclosure on financial performance. On the other
hand, ESG disclosure is also associated with higher costs
(Ioannou & Serafeim, 2017, p. 5). Based on the rationale dis-
cussed in Section 3.2.1 on firm value, companies would have
already engaged in voluntary ESG disclosure and activities
if they were beneficial to their financial performance, sug-
gesting that a mandate would be detrimental to their perfor-
mance (e.g., Y.-C. Chen et al., 2018, p. 172). This may also
explain the mostly positive effect on financial performance
found in studies based on a voluntary regulatory context,
again pointing to a potential selection bias of these studies
(H. B. Christensen et al., 2021, p. 1198). The evidence on
the impact of ESG disclosure requirements on profitability
(as measured by accounting metrics such as return on assets
(ROA), return on equity (ROE), gross margin, or sales) is in-
conclusive.

Several studies suggest that ESG disclosure mandates
negatively impact profitability of affected firms. For exam-
ple, Y.-C. Chen et al. (2018, pp. 175-177) find a significant
decline in the profitability of firms affected by the 2008
ESG disclosure regulations of the Chinese SSE and SZSE.
Specifically, they report a 26% (20%) decline in ROA (ROE)
compared to non-affected companies. Revenues and CapEx
also decline after the mandate, while OpEx and impairment
charges increase. The authors attribute these effects to po-
tential plant closures or increased spending on pollution
control and personnel following the mandates. Similarly, Lu
et al. (2021, p. 1495) report a decline in corporate prof-
itability that is noticeable two years after the regulation. The
decline in ROA and ROE affects both state-owned enterprises
(SOEs) and non-state-owned enterprises (NSOEs). This find-
ing contrasts with Y.-C. Chen et al. (2018, pp. 182-183), who
find the decline in profitability mainly in SOEs.>! Lu et al.
(2021, p. 1510) suggest that the difference in findings may
be due to the shorter time frame of the study of Y.-C. Chen
et al. (2018), which may not have captured the longer-term
effects seen in their own research.

In the US, H. B. Christensen et al. (2017, pp. 3-5) find
that the requirement for SEC-registered companies to include
mine safety information in financial statements under Sec-
tion 1503 of the Dodd-Frank Act leads to a decrease in labor

31 Agency problems are likely to arise in state-owned enterprises between
the government and minority shareholders as well as between the SOE
managers and shareholders, as explained by Y.-C. Chen et al. (2018, p.
182).
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productivity. The decrease in productivity results in an in-
crease in labor costs of approximately 0.9% of total revenues.
Because the safety information was already published online
by the government before the mandate, the study measures
the incremental effect of including the information in finan-
cial reports, i.e., the effect of increased public awareness.

In contrast, Downar et al. (2021, p. 1166) find that re-
quiring UK firms to disclose GHG emissions does not lead to
a significant change in operating performance (as measured
by gross margin). In particular, neither costs nor sales in-
crease significantly for companies subject to the Companies
Act 2006 Regulations 2013. Therefore, they do not support
the notion that ESG disclosure regulation has a negative im-
pact on the operating performance of affected companies.

Swift et al. (2019, pp. 421-424) find that Section 1502
of the 2010 Dodd-Frank Act regarding the disclosure of con-
flict minerals positively affects the profitability of reporting
companies. Specifically, firms with higher supply chain trans-
parency experience a larger increase in ROA compared to
firms with lower transparency. This improvement is driven
by both better sales performance and reductions in direct and
overhead costs. In addition, companies appear to be improv-
ing their operations even before the mandate takes effect, as
they gain greater visibility into their supply chain during the
process of preparing for the new disclosure requirements.

3.2.5. Discussion of findings on the financial impact

Overall, literature on the financial impact of ESG dis-
closure regulation provides mixed evidence. Evidence on
the longer-term valuation effects of ESG reporting mandates
(e.g., loannou and Serafeim, 2017; Lu et al., 2021; Manchi-
raju and Rajgopal, 2017; Swift et al., 2019), as well as on
the first reporting year post-regulation (e.g., Cordazzo et al.,
2020; Elayan et al., 2021; Jouvenot and Krueger, 2019; Vel-
tri et al., 2020) is inconclusive. Events increasing the likeli-
hood of adoption of regulation are mostly found to negatively
impact firm value, suggesting that the capital market expects
the regulation to impose additional costs on reporting compa-
nies (e.g., Birkey et al., 2018; Y.-C. Chen et al., 2018; Grewal
et al., 2019; Healy and Serafeim, 2020). However, manda-
tory ESG disclosure regulations seems to have rather positive
impacts on stock liquidity and information asymmetry (Barth
etal.,, 2017; Ernstberger et al., 2021; Krueger et al., 2023), as
well as on the cost of capital of affected companies (Cuomo
et al., 2022; Xu et al., 2021). In addition, there are mixed
findings on the direction of impact of ESG disclosure regula-
tions on companies’ financial performance (e.g., Y.-C. Chen
et al., 2018; H. B. Christensen et al., 2017; Downar et al.,
2021).

Several studies report more pronounced effects for firms
that are more affected by the regulation. Grewal et al. (2019,
p. 3062), Elayan et al. (2021, p. 25) and Healy and Serafeim
(2020, p. 121) find that the negative stock market reaction
around key legislative events prior to ESG mandate adoption
are more pronounced for firms with prior lower levels of dis-
closure. In contrast, Krueger (2015, p. 4) provides evidence

that companies without prior voluntary disclosure experience
a more positive impact on longer-term firm valuation.

In addition, several studies suggest that companies that
are expected to be more negatively affected by a disclo-
sure mandate experience more negative valuation effects.
This includes companies with higher emissions (Jouvenot
& Krueger, 2019, p. 7) or higher supply chain risk (Birkey
et al., 2018, p. 834), as well as companies with a history of
social incidents (Cousins et al., 2020, p. 33) or human rights
violations (Elayan et al., 2021, p. 34), or companies operat-
ing in high expropriation risk countries (Healy & Serafeim,
2020, p. 121). Companies with positive firm characteristics,
such as good reputation, better ESG performance, or better
labor protection standards, seem to be able to mitigate any
potential negative effects from ESG disclosure regulation
(Cousins et al., 2020, p. 33; Elayan et al., 2021, p. 22;
Grewal et al., 2019, p. 3062).

Moreover, there is evidence that positive effects on stock
liquidity and information asymmetry are stronger for gov-
ernment regulations (as opposed to stock exchange regula-
tions), and for regulations without comply-or-explain provi-
sions and those requiring disclosure in stand-alone reports
(Ernstberger et al., 2021, pp. 19-21; Krueger et al., 2023,
pp. 35-36). Finally, the strength of the institutional environ-
ment also seems to influence the outcome of ESG disclosure
regulations (Mittelbach-Hormanseder et al., 2021, p. 335).

Finally, Krueger (2015, p. 19) and Swift et al. (2019,
p. 425) report that Tobin’s Q of affected companies already
increases before mandatory compliance with the regulation,
which suggest anticipatory effects. In contrast, Lu et al.
(2021, p. 1495) reports that the impact on profitability may
be delayed and unfold over a longer period of time.

3.3. Impact on ESG-related company performance

Besides its primary goal to increase transparency for var-
ious stakeholders, ESG disclosure requirements also aim to
foster sustainable corporate behavior by holding companies
more accountable (Haji et al., 2023, p. 178). For example,
the EU states that ESG disclosure plays a central role in cre-
ating a sustainable economy which protects the environment
and society (European Parliament and Council, 2014, Recital
3), demonstrating the intention to encourage more responsi-
ble firm behavior (Fiechter et al., 2022, p. 1500).

According to H. B. Christensen et al. (2021, pp. 1212-
1213), several mechanisms may drive the desired impact of
ESG mandates on companies’ ESG performance. First, ESG
disclosure requirements make it easier for investors to moni-
tor companies’ ESG activities. As a result, investors can exert
pressure if the company’s activities are not aligned with their
preferences, e.g. through shareholder activism or the sale of
shares. Second, disclosing companies may be pressured by
various stakeholders other than investors. The anticipation
of potential negative reactions, such as reduced product de-
mand or public shaming from stakeholders like consumers
and social activists, may encourage companies to improve
their ESG performance. Third, peer benchmarking could lead
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to firms improving their ESG performance. Higher trans-
parency of ESG practices enables firms to learn from their
peers and encourages them to outperform competitors. Fi-
nally, ESG disclosure regulation could lead to the adoption
of more ESG activities if this enhances firms’ financial per-
formance. The notion is that higher transparency leads to
increased customer awareness of a firm’s ESG performance.
Customers may reward good ESG performance with higher
trust and loyalty, which could positively impact financial per-
formance.**

On the other hand, legitimacy theory suggests that in-
stead of improving ESG performance through actual adapta-
tion of corporate operations, companies subject to ESG dis-
closure regulation may respond by strategically increasing
disclosure in areas where they already have good ESG per-
formance, and neglecting areas of poor performance in their
reports (Haji et al., 2023, p. 188). Nonetheless, Bauckloh et
al. (2023, p. 143) argue that while this is a common issue in
voluntary reporting settings, the switch to a mandatory regu-
latory setting is likely to mitigate such legitimation strategies,
and incentivize companies to implement real changes. Rele-
vant studies of various jurisdictions provide mixed evidence
on whether ESG disclosure regulation leads to the desired
outcome of better ESG performance.

This section is organized into a review of studies that ex-
amine the impact on overall ESG performance (Section 3.3.1)
and studies that examine the impact on specific outcomes
related to the environmental (Section 3.3.2), social (Sec-
tion 3.3.3) or governance pillar (Section 3.3.4). Section 3.3.5
discusses and summarizes the findings of the literature.

3.3.1. Overall ESG performance

According to Fiechter et al. (2022, pp. 1512-1514), com-
panies subject to the NFRD increase their ESG activities in
2018, i.e. the first mandatory reporting year. This positive
effect is on average only significant for the social dimen-
sion, and the effects are stronger for companies with pre-
viously lower levels of ESG-related activities and disclosure.
Fiechter et al. (2022, pp. 1515-1517) argue that stakeholder
pressure and the possibility to benchmark ESG performance
against peers are potential underlying mechanisms for im-
proved ESG performance. In addition, they observe that com-
panies already begin to improve their ESG performance in
2014, i.e. after the passage of the NFRD but before the dis-
closure requirements become effective. The early onset of
the effect could be due to three possible reasons. First, com-
panies may reveal and potentially mitigate inefficiencies in
their ESG policies whilst preparing for the new disclosure re-
quirements. Second, increasing ESG awareness of the public
could pressure companies to adopt more ESG-friendly behav-
ior. Third, companies could increase ESG performance in an-
ticipation of future stakeholder reactions, e.g. to maintain a
high reputation with customers.

32 However, empirical studies does not provide unambiguous evidence on
a positive impact on firm profitability (e.g., Y.-C. Chen et al., 2018; Lu
et al., 2021), as discussed in Section 3.2.4

Cuomo et al. (2022, pp. 6-9) also find that the NFRD
leads to a significant increase in ESG scores of affected com-
panies. Contrary to Fiechter et al. (2022), their results sug-
gest a positive impact on both social and environmental ac-
tivities. Smaller firms show stronger improvements in ESG
performance. As smaller firms tend to engage less in ESG-
related activities prior to the NFRD (due to lack of resources),
this aligns with the findings of Fiechter et al. (2022). More-
over, they find no evidence that requiring external assurance
of ESG reports, as voluntarily adopted by some EU countries
under the NFRD, significantly affects ESG performance. This
finding is particularly interesting in light of the new CSRD,
which includes external assurance requirements. As the im-
provements are observed in the period from 2015 to 2018,
the results can also be interpreted as anticipation effects.

Cicchiello et al. (2023, pp. 1124-1125) provide support-
ing evidence, as companies subject to the NFRD significantly
increase in ESG scores in the period from 2018 to 2020. Thus,
they measure the impact of the NFRD coming into force (as
opposed to its passage).

In a different setting, Dharmapala and Khanna (2018, p.
104) find that firms subject to Section 135 of India’s Compa-
nies Act of 2013 significantly increase their ESG activities (as
measured by ESG spending). However, the Indian mandate
is not a pure disclosure regulation, but also requires ESG-
related spending. Interestingly, they find that out of the 100
largest firms in their sample, those companies already spend-
ing more than 2% on ESG prior to the mandate decrease
their ESG-related expenditure following the introduction of
the Act.

In their analysis of the evolution of Swedish companies’
ESG performance between 2009 and 2018, Arvidsson and
Dumay (2022, p. 1106) find no evidence of a significant im-
provement from 2015 onwards (i.e. after the NFRD’s pas-
sage). They argue that their finding could be due to the fact
that Swedish companies already had a comparatively high
level of voluntary disclosure prior to the NFRD, which may
have mitigated the impact of the directive. However, the sam-
ple includes only 27 listed companies (Arvidsson & Dumay,
2022, p. 1096).

3.3.2. Environmental performance

Studies focusing on environmental performance report a
reduction in industrial wastewater pollution (Y.-C. Chen et
al., 2018), GHG emissions (Downar et al., 2021; Jouvenot
& Krueger, 2019; Tomar, 2023) and other types of pollution
(Doshi et al., 2013; Gramlich & Huang, 2017).

Y.-C. Chen et al. (2018) and Gramlich and Huang (2017)
provide evidence that the 2008 ESG disclosure regulations
by Chinese SSE and SZSE have been effective in nudging
firms to reduce their environmental impact. Y.-C. Chen et
al. (2018, p. 170) analyze the impact on city-level pollu-
tion over the period 2006 to 2011. Their results show more
significant reductions in wastewater and toxic sulfur dioxide
emissions in cities with many companies affected by the regu-
lation. Measuring changes in city-level pollution (as opposed
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to company-level pollution) allows to observe the overall re-
duction in pollution, as it also considers a potential effect on
pollution levels of unregulated companies in the same city.
Gramlich and Huang (2017, pp. 4-5) examine the impact on
company-level pollution between 2005 and 2013 and find a
greater reduction for affected companies relative to unregu-
lated companies. They observe the biggest reductions in wa-
ter extraction, natural resource depletion and chemical emis-
sions.

Doshi et al. (2013, pp. 1226-1228) examine whether af-
fected firms reduce their environmental emissions following
the expansion of the US EPA's TRI disclosure regulation, and
find heterogeneous results. They find that the effectiveness of
the disclosure mandate depends on the extent of internal and
external pressure faced by the firm, as well as access to the
necessary skills.>> They also find that in sparsely populated
regions, large firms reduce their emissions less than small
firms, but no difference in performance is observed in dense
areas. The authors argue that large firms have greater politi-
cal power in sparsely populated regions, allowing them to re-
sist institutional pressures to improve environmental perfor-
mance. Finally, they find that subsidiaries of privately owned
companies have greater emissions reductions than publicly
traded companies. One potential reason may be that private
companies are more willing to invest because they are not
constrained by adverse capital market reactions.

Several studies investigate the impact of carbon disclo-
sure mandates on GHG emission levels of affected compa-
nies. Downar et al. (2021) and Jouvenot and Krueger (2019)
analyze the impact of the carbon disclosure requirement of
the UK’s Companies Act 2006 Regulations 2013, and find a
reduction in GHG emissions for firms subject to the mandate.
Downar et al. (2021, pp. 1139-1140) report absolute carbon
reductions of 8%. Carbon intensity, as measured by absolute
emissions relative to cost of goods sold and sales, improves
by 13% and 10%, respectively. In addition, they find weaker
reduction in absolute and relative emissions for companies
with more complex company structures (Downar et al., 2021,
p. 1166). In comparison, Jouvenot and Krueger (2019, pp.
4-5) report a reduction in absolute (relative) GHG emis-
sions®* of about 15% (17%). The variance in magnitude
may be due to differences in the methodology: while Dow-
nar et al. (2021, p. 1141) analyze the change in emissions
of individual facilities affected by regulation®®, Jouvenot and
Krueger (2019, pp. 14-15) focus on affected firms’ global
emissions.’® Both Downar et al. (2021, pp. 1170-1171)

33 In particular, facilities located close to their headquarters or close to other
facilities owned by the same parent company show a greater reduction in
emissions. This supports the notion that these companies are subject to
peer pressure and thus seek to maintain a good reputation. Companies
that are close to sibling companies in the same industry also show greater
improvements in environmental performance. This suggests that geo-
graphical proximity facilitates the transfer of skills. (Doshi et al., 2013,
pp. 1226-1228)

Jouvenot and Krueger (2019, pp. 3-4) define relative emissions as total
emissions to tangible assets.

35 Data as reported to and verified by the EU Transaction Log (EUTL).

36 Data as aggregated by the non-profit organization CDP and estimations

34

and Jouvenot and Krueger (2019, p. 32) identify stakeholder
pressure to drive emissions reductions, with the latter also ar-
guing that managers learning from industry peers are likely
to drive the reductions.

Importantly, many of the affected UK companies were al-
ready subject to the European Union Emission Trading Sys-
tem (EU ETS) before the UK’s Companies Act emission disclo-
sure requirement. As the EU ETS is a carbon pricing scheme,
it is difficult to isolate the effect of the disclosure requirement
from the effect of carbon pricing on emissions. (Bauckloh et
al.,, 2023, p. 130; Downar et al., 2021, p. 1147) The EU
ETS also requires companies to report emissions data from
their individual installations to a public registry. Therefore,
the observed effect is the incremental effect of aggregated
disclosure as part of the annual statements, i.e. making GHG
emission data more easily accessible to stakeholders. (Dow-
nar et al., 2021, p. 1139)

Evidence from the US also suggest that targeted carbon
reporting regulation, like the 2010 US EPAs GHGRE has a
positive impact on GHG emissions. Tomar (2023, p. 471)
shows that absolute emissions decrease significantly by al-
most 8%, and carbon intensity by about 7%, which indicates
that the reduction is not only due to a reduced economic ac-
tivity. Tomar (2023, pp. 454-455) argues that reductions are
driven by peer benchmarking and companies’ anticipation of
future GHG-related regulations. Only measuring emissions,
without respective disclosure to the public, does also not lead
to emission reductions. Bauckloh et al. (2023, p. 128) also
analyze the impact of the GHGRP and provide evidence that
affected firms significantly improve their carbon intensity ra-
tio relative to unregulated firms. Contrary to Downar et al.
(2021), Jouvenot and Krueger (2019), and Tomar (2023),
they do not observe the same effect for absolute carbon emis-
sions: affected firms have a weaker decrease in absolute
emissions compared to unregulated firms. The study points
to the need to further investigate why affected companies
were unable to limit total emissions more than unaffected
companies, despite better carbon intensity (Bauckloh et al.,
2023, p. 144).

In contrast to the UK setting described above, most US
companies did not disclose GHG data prior to the mandate.
This means that the US studies observe the effect of initial dis-
closure rather than improved access to information. (Tomar,
2023, p. 452) Another difference is that emissions are pub-
lished on the US EPA website, and do not have to be included
in annual financial reports (Downar et al., 2021, p. 1141; US
EPA, 2023a).

Matisoff (2013, pp. 588-589) analyses the impact of US
state-level carbon disclosure mandates and finds no evidence
of a reduction in absolute or relative GHG emissions. While
these results contradict the studies mentioned above, it is im-
portant to note that they observe individual US state regula-
tions.

Finally, the findings of Downar et al. (2021), Matisoff
(2013), and Tomar (2023) are limited by the fact that they

from the Refinitiv ESG database.
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examine the emissions of specific facilities that are subject to
regulation, rather than the global emissions of affected com-
panies. Therefore, they cannot rule out the possibility that
affected companies simply shift emissions to facilities in un-
regulated regions. (Bauckloh et al., 2023, p. 130; Downar
et al., 2021, p. 1139)

3.3.3. Social performance

Albeit limited, research focused on the social dimension
suggests that ESG disclosure regulation has a positive impact
on various outcomes, including employee-related matters in
the US mining industry (e.g., H. B. Christensen et al., 2017)
and other hazardous industries (e.g., Y.-C. Chen et al., 2018),
and the due diligence of the supply chain (e.g., She, 2022).

In their analysis of 24 member countries of the Organi-
zation for Economic Cooperation and Development (OECD),
Jackson et al. (2020, p. 334) provide evidence that com-
panies subject to mandatory ESG regulation significantly in-
crease activities related to the social pillar, with a stronger
effect for companies with comparatively low levels of prior
voluntary ESG activities. The analysis does not, however,
provide evidence for a reduction in irresponsible actions.

H. B. Christensen et al. (2017, pp. 3-5) examine the
real effects of Section 1503 of the 2010 Dodd-Frank Act,
which mandates the disclosure of health and safety records
in financial reports for SEC-registered mine-operating com-
panies. They find that affected companies improve their com-
pliance with safety regulations, as measured by a decrease in
the number of citations issued to those companies for safety
violations. In addition, they report a substantial decrease in
mine injuries for companies affected by the mandate. As
companies had already disclosed the required information
online beforehand, the study measures the incremental ef-
fect of including the information in financial reports. There-
fore, increased public awareness of the disclosed information
is likely to create positive real effects.

Similarly, Y.-C. Chen et al. (2018, pp. 183-184) provide
evidence that companies in dangerous industries experience
a significant decline in workplace fatalities following the in-
troduction of mandatory ESG disclosure regulation in China.
Despite a relatively small sample due to limited data avail-
ability, these findings suggest that comprehensive ESG dis-
closure requirements lead to positive social externalities.

She (2022, pp. 400-401) finds an increase of supply
chain due diligence for companies subject to California’s
CTSCA of 2010, which requires disclosure of due diligence
processes regarding suppliers’ labor abuses. The due dili-
gence performance is proxied by the average human rights
performance of the company’s suppliers. The effects are
stronger for companies facing external pressure from activist
groups (e.g. Non-Governmental Organizations and share-
holder advocacy groups) and for companies with suppliers
located in countries considered to have low human rights
standards. Also, the positive effects are more pronounced
when the regulation enhances the comparability of the dis-
closed information.

3.3.4. Governance performance

Previous literature suggests that corporate governance
mechanisms mediate the effect of ESG disclosure regula-
tion. For example, Hummel and Rotzel (2019, p. 209) find
that high reporting incentives, as measured by (among other
things) the level of corporate governance, mitigate the pos-
itive effect of the UK Companies Act on disclosure, as these
companies tend to have higher levels of voluntary disclo-
sure prior to regulation (see Section 3.1.1). In addition,
mandatory ESG disclosure regimes may also have a direct
impact on corporate governance mechanisms by encourag-
ing companies to establish internal monitoring mechanisms
for their reporting practices (Gulenko, 2023, p. 33). Al-
though limited, the literature provides positive evidence on
the governance outcomes of ESG disclosure regulation.

Boamah (2022, pp. 1-2) examines the impact of the
UK’s GHG disclosure requirement as part of the Companies
Act 2006 Regulations 2013 on the number of directors on
board committees dealing with sustainability issues. The re-
sults show an absolute (relative) increase of 7.8% (2.6%),
which suggests an improvement in ESG-related monitoring
and compliance.

Aureli, Del Baldo, et al. (2020, pp. 2392-2394) con-
duct a paradigmatic case study to examine the effects of the
NFRD on the reporting strategy and governance practices of
the Biesse Group, an Italian listed company in the wood and
glass processing industry. In order to comply with the new re-
porting requirements, the company has established an inter-
nal audit committee, which is found to play an essential role
in guiding the company towards more sustainable behavior.
The study also finds that normative and mimetic pressures>’
have led to improvements in ESG behavior beyond what is
required by regulation. However, the study represents the
response of a single company to an ESG disclosure mandate,
which limits the generalizability of the results (Aureli, Del
Baldo, et al., 2020, p. 2401).

3.3.5. Discussion of findings on real effects

In general, previous studies suggest that ESG disclosure
requirements have positive real effects, including improve-
ments in overall ESG performance (e.g., Cuomo et al., 2022;
Fiechter et al., 2022), reductions in GHG emissions (e.g.,
Downar et al., 2021; Jouvenot and Krueger, 2019) and other
environmental emissions (e.g., Y.-C. Chen et al., 2018; Gram-
lich and Huang, 2017), increases in workplace safety (e.g.,
Y.-C. Chen et al., 2018; H. B. Christensen et al., 2017), and
improvements in corporate governance practices (e.g., Au-
reli, Del Baldo, et al., 2020; Boamah, 2022), among others.

Several studies suggest that the effects are driven by
benchmarking mechanisms, such as firms’ learning from
their peers, or firms wanting to keep up with the perfor-
mance of their competitors (Fiechter et al., 2022, p. 1515;

37 Normative pressure refers to the pressure to conform with certain social
values and norms, and mimetic pressures refers to the firms demand to
imitate other companies’ behavior. (Aureli, Del Baldo, et al., 2020, p.
2395)
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Jouvenot and Krueger, 2019, p. 32; Tomar, 2023, p. 453).
In addition, stakeholder pressure is likely to drive poten-
tial improvements in ESG activities (Downar et al., 2021, p.
1170; Fiechter et al., 2022, p. 1515; Jouvenot and Krueger,
2019, p. 32; She, 2022, p. 401).

The effectiveness of disclosure regulation in driving real
changes in corporate activities appears to depend on certain
firm characteristics, such as the voluntary level of ESG dis-
closure or performance prior to regulation (e.g., Cuomo et
al., 2022, p. 7; Fiechter et al., 2022, pp. 1517-1518; Jack-
son et al., 2020, p. 334). In addition, Cuomo et al. (2022,
p. 6) and Fiechter et al. (2022, pp. 1515-1516) argue that
companies already begin to adopt more sustainable behav-
iors after legislation is passed, but before the disclosure re-
quirements come into effect, which is reflected in the early
measurement of ESG performance improvements. According
to H. B. Christensen et al. (2017, p. 3), better accessibility
of previously published information already leads to positive
effects in ESG performance. This is measured by a positive
incremental effect from the inclusion of ESG information in
financial reports, which was already disclosed through other
venues beforehand.

While Downar et al. (2021, pp. 1139-1141) report posi-
tive real effects with no negative impact on financial firm per-
formance, Y.-C. Chen et al. (2018, p. 170) and H. B. Chris-
tensen et al. (2017, p. 5) find that improved ESG perfor-
mance comes at the expense of profitability.

Much of the existing real effects literature focuses on tar-
geted disclosure regimes, such as the impact of GHG report-
ing requirements on GHG emissions (e.g., Bauckloh et al.,
2023; Downar et al., 2021; Jouvenot and Krueger, 2019;
Tomar, 2023). Other studies are limited to single countries
(e.g., Y.-C. Chen et al., 2018; Dharmapala and Khanna, 2018;
Gramlich and Huang, 2017). As discussed above, the ob-
served effects are therefore likely to be specific to the partic-
ular regulation and country setting, and most studies do not
specifically account for the impact of these differences have
on regulatory outcomes (Ernstberger et al., 2021, p. 3). Itis
therefore questionable to what extent the findings on these
targeted disclosure requirements are applicable to the poten-
tial impact of broader ESG disclosure requirements, such as
those implemented by the EU (H. B. Christensen et al., 2021,
p. 1216; Haji et al., 2023, p. 181). My empirical analysis in
Chapter 4 contributes to this ongoing debate.

4. Data analysis: Impact of the NFRD on ESG perfor-
mance

In this empirical part, I examine the long-term effects
of mandatory ESG disclosure regimes on firms’ ESG perfor-
mance. While the topic is increasingly studied, comprehen-
sive empirical evidence remains scarce (H. B. Christensen et
al., 2021, p. 1213).

4.1. Background and hypothesis development
Previous research has primarily focused on specific dis-
closure regulations, such as GHG reporting (e.g., Bauckloh

et al., 2023; Matisoff, 2013; Tomar, 2023), or has been lim-
ited to specific countries, such as China (e.g., Y.-C. Chen et al.,
2018). Studies that focus on comprehensive disclosure reg-
ulations, such as the NFRD, have generally examined their
short-term or anticipatory effects (e.g., Cuomo et al., 2022;
Fiechter et al., 2022). I aim to fill this research gap by as-
sessing the impact of the NFRD on the ESG performance of
affected EU companies. The NFRD was transposed into the
national laws of EU member states by December 2016, and
applied from 2017 for reports published in 2018 (see Sec-
tion 2.2.1 for more details).>® In addition to increasing trans-
parency, the NFRD also aims to positively influence compa-
nies’ ESG behavior (European Parliament and Council, 2014,
p- 1, Recital 3).

Previous studies indicate positive anticipatory or short-
term effects of the NFRD on ESG performance. For exam-
ple, Fiechter et al. (2022, pp. 1513-1514) provide evidence
of a higher increase in ESG scores both after the announce-
ment of the regulation and in the first year after the NFRD
comes into effect. Cuomo et al. (2022, p. 6) also show that
firms improve their environmental and social scores in the
four years following the enactment of the NFRD (from 2015
to 2018). Similarly, Cicchiello et al. (2023, p. 1125) show
that EU companies improve their overall ESG scores in the
period from 2018 to 2020. Based on these findings, I de-
rive the following null hypothesis, which I expect to reject
through my empirical analysis:

H,: EU companies subject to the NFRD do not show
greater improvements in ESG scores compared to
unregulated companies.

4.2. Data and research design

This section begins with an overview of the data and sam-
ple used in the analysis (Section 4.2.1), continues with de-
scriptive and exploratory statistics (Section 4.2.2), and con-
cludes with a detailed description of the research design used
(Section 4.2.3).

4.2.1. Data and sample

Data collection: In line with related literature (e.g.,
Cuomo et al., 2022; Fiechter et al., 2022; Jackson et al.,
2020; Ottenstein et al., 2022), I obtain ESG data from the
LSEG ESG database (formerly Refinitiv ASSET4°%). In addi-
tion to its widespread use in academia, LSEG ESG provides
both detailed and broad measures of companies’ ESG ac-
tivities. Company data is collected on an ongoing basis
from sources including annual and ESG reports, company
websites, and news sources. It covers over 630 ESG met-
rics, updated weekly, with ESG scores available for over

38 Greece deviates from this requirement in that the country has mandated
compliance with the disclosure requirements one year earlier than other
EU member states (CSR Europe and GRI, 2017, p. 33, end note i).

39 Refinitiv has been acquired by the London Stock Exchange Group (LSEG)
in 2021. (LSEG, 2023a)
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15,000 companies worldwide. (LSEG, 2022, pp. 3-6) Finan-
cial company data is sourced from the comprehensive LSEG
Worldscope Fundamentals database (LSEG, 2023b).

Sample: My sample of treatment and control firms is
based on the sample of Fiechter et al. (2022), who study the
yearly treatment effect of the NFRD over the period 2011 to
2018.° Based on the ISINs*! of their final matched sample,
which are published as part of the online supplements to the
paper (Chicago Booth, 2023), I was able to extract relevant
and current company information from the LSEG databases.
The treatment group consists of large public EU companies
subject to the NFRD.*? The control group is a propensity score
matched sample of US companies.*> Propensity score match-
ing (PSM) is a statistical matching technique used to create
a control group that is similar in characteristics (such as in-
dustry classification, prior disclosure levels, etc.) to the treat-
ment group (Bell, 2021, p. 12; Rosenbaum and Rubin, 1983,
p. 48). PSM is often used by researchers seeking to isolate
the effects of a policy change from other confounding vari-
ables (e.g., Fiechter et al., 2022, p. 1506; Ioannou and Ser-
afeim, 2017, p. 4).

US companies are an appropriate control group for two
main reasons: first, no comprehensive ESG disclosure regu-
lations were introduced in the US during the period under
study (Cuomo et al., 2022, pp. 14-15; Fiechter et al., 2022,
p. 1506) and second, LSEG ESG has a broad coverage of ESG
data for US companies (LSEG, 2022, p. 7). Since some ISIN
numbers of the original Fiechter et al. (2022) sample are no
longer available (e.g. due to delisting), I eliminate these ob-
servations. I also eliminate duplicate entries.** This results
in a final sample of 685 firms (528 treatment and 157 control
firms) over an observation period of 8 to 12 years, leading to
7947 firm-year observations. I use the statistical software R
(version 4.3.2) to conduct the empirical analysis.

Sample period: The analysis includes data from 2011 to
2022, divided into two phases: pre-directive (2011 to 2016)
and post-directive (2017 to 2022). The analysis focuses
specifically on the impact of the NFRD after 2017, which is
consistent with the start of the new reporting requirements.
This differs from other studies that assess the anticipatory

40 For a detailed description of their sample selection process, refer to

Fiechter et al. (2022, p. 1507)

The International Securities Identification Number is an international

standard to uniquely identify securities.

Greece implemented NFRD disclosure requirements for companies in

2017, one year ahead of other EU states (CSR Europe and GRI, 2017,

p. 33, end note i). Although Cuomo et al. (2022, p. 6) exclude Greek

firms for this reason, [ include them to align with the matched sample of

Fiechter et al. (2022). Moreover, Greek firms account for only 1.2% of

my total sample.

Fiechter et al. (2022) base the propensity score matching on several vari-

ables, including ESG activities and reporting, industry classification, firm

size, leverage, and return on assets, among others. For a detailed descrip-

tion, refer to Fiechter et al. (2022, p. 1506).

44 As part of the matching procedure, Fiechter et al. (2022, p. 1506, foot-
note 8) have allowed for replacement in their control group. This means
the same firm may be included in the control group multiple times. How-
ever, since R cannot deal with double entries, I reduce my control group
to include each firm only once.

41

42

4

w

effects after 2014, i.e. after the adoption but before the entry
into force of the NFRD (e.g., Cuomo et al., 2022, p. 6).

Sample distribution: Table 1 presents the sample distri-
bution. The country distribution in Panel A shows that the
majority of firms in the treatment group are incorporated in
the UK (24.7%), France (10.1%), and Germany (8.6%).%
This distribution is consistent with the original Fiechter et
al. (2022) sample. All firms in the control group are incorpo-
rated in the US. Panel B shows the industry distribution of the
treatment and control groups. Firms in the treatment group
are predominantly in the industrial (22.3%), consumer cycli-
cal (16.5%), and financial (16.3%) sectors. The distribution
of the control group differs slightly but is overall aligned.

4.2.2. Descriptive and exploratory statistics

Next, I analyze the metric variables (i.e., firm characteris-
tics and ESG scores) of the sample firms in more detail.*® Ivi-
sualize the distribution by creating histograms and box plots
for each variable, which allows me to identify skewness and
outliers (see Panel A and Panel B of Appendix 4, respectively).
First, I perform logarithmic transformations to address high
skewness of some variables. Second, I winsorize the variables
to limit the influence of outliers. This means that extreme
outliers are replaced by less extreme values (R Documenta-
tion, 2024). In line with related literature (e.g., Cicchiello et
al., 2023, p. 1124, Fiechter et al., 2022, p. 1549), I replace
the lower and upper 1% of the data (i.e., the values outside
the 1st and 99th percentiles) of each variable. Appendix 5
presents histograms and box plots of the variables after data
cleaning. The largest outliers have been winsorized, result-
ing in more symmetric and potentially more normal distribu-
tions of the variables.

Table 2 shows the means and standard deviations after
data cleaning for the full sample and for the treatment and
control groups separately, both for the entire observation pe-
riod and separately for the pre- and post-directive periods.
For the entire period (2011 to 2022), the average ESG score
for the full sample is 60%, while the average score for the
treatment (control) group is 61% (56%). Table 2 also shows
that the average ESG score for the full sample increases from
55% to 65% from the pre-directive period (2011 to 2016)
to the post-directive period (2017 to 2022). For the EU (US)
companies, the average ESG score increases from 56% (52%)
to 67% (61%) from the pre- to the post-NFRD period. This is
a first indication that EU firms have a higher increase in ESG
scores than US firms, which is later statistically tested.

In the full sample, firms have on average an ROA of 0.05,
a firm size of 16.34 and a leverage of 0.65. The scores
and firm characteristics are also consistent with related stud-
ies examining the impact of the NFRD on ESG performance
(Cuomo et al., 2022, p. 7; Fiechter et al., 2022, pp. 1508—
1509). Appendix 6 also presents the more detailed paramet-
ric measures of location and dispersion before and after data

45 Percentages refer to the entire sample.
46 All variables are defined in Appendix 3.
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Table 1: Sample distribution across countries and industries (source: own representation)

Panel A. Country distribution

n obs. % obs.
Austria 132 1.6
Belgium 192 2.3
Czech Republic 36 0.4
Denmark 216 2.6
Finland 264 3.2
France 828 10.1
Germany 708 8.6
Greece 96 1.2
Hungary 36 0.4
Ireland 192 2.3
Ttaly 312 3.8
Luxembourg 48 0.6
Netherlands 288 3.5
Poland 192 2.3
Portugal 60 0.7
Spain 372 4.5
Sweden 336 4.1
United Kingdom 2028 24.7
United States 1884 22.9
TOTAL 8220 100.0

This table presents the country distribution of the entire sample. Country of incorporation is derived from the LSEG COINN variable. All control group
firms are incorporated in the US.

Panel B. Industry distribution

EU Firms US Firms

n obs. % obs. n obs. % obs.
Academic & Educational Services 0 0.0 24 1.3
Basic Materials 708 11.2 180 9.6
Consumer Cyclicals 1044 16.5 300 15.9
Consumer Non-Cyclicals 456 7.2 96 5.1
Energy 276 4.4 60 3.2
Financials 1032 16.3 384 20.4
Healthcare 336 5.3 108 5.7
Industrials 1416 22.3 348 18.5
Real Estate 84 1.3 84 4.5
Technology 648 10.2 252 13.4
Utilities 336 5.3 48 2.5
TOTAL 6336 100.0 1884 100.0

This table presents the industry distribution of the treatment and the control group. Industry classifications is derived from the LSEG TR1N variable to
cluster companies by business sector.
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Table 2: Summary statistics clustered by period and group (source: own representation)

EU Firms US Firms Full sample
Mean SD Mean SD Mean SD

Entire period

ESG Score 61.36 17.86 56.17 18.65 60.19 18.17
Env. Pillar Score 60.93 24.15 50.67 26.99 58.61 25.19
Social Pillar Score 64.07 21.19 58.03 21.47 62.70 21.40
ROA 0.04 0.06 0.05 0.07 0.05 0.06
Firm Size 16.30 2.01 16.47 1.55 16.34 191
Leverage 0.65 0.21 0.66 0.21 0.65 0.21
PRE period

ESG Score 56.41 18.64 52.16 19.18 55.43 18.85
Env. Pillar Score 57.69 25.37 47.81 27.44 55.43 26.19
Social Pillar Score 58.02 22.29 54.02 21.95 57.11 22.28
ROA 0.04 0.06 0.05 0.06 0.05 0.06
Firm Size 16.15 2.02 16.29 1.55 16.19 1.92
Leverage 0.64 0.21 0.65 0.22 0.65 0.21
POST period

ESG Score 66.63 15.33 60.60 16.99 65.29 15.91
Env. Pillar Score 64.37 22.28 53.82 26.14 62.02 23.60
Social Pillar Score 70.49 17.85 62.45 20.03 68.70 18.65
ROA 0.04 0.06 0.05 0.07 0.04 0.06
Firm Size 16.44 1.98 16.65 1.53 16.49 1.89
Leverage 0.65 0.21 0.67 0.20 0.66 0.21

This table reports means and standard deviations for EU treatment firms, US control firms, and the full sample. Information is provided for the entire sample
period (2011 to 2022), the pre-directive period (2011 to 2016), and the post-directive period (2017 to 2022). All variables are defined in Appendix 3.

cleaning, and Appendix 7 shows the corresponding tables for
the non-parametric measures. Again, the tables indicate that
the data cleaning process has effectively corrected for ex-
treme outliers and skewness, making the dataset more robust
for further analysis.

In addition to examining each variable individually as de-
scribed above, I also analyze them in relation to each other as
part of exploratory statistics. The correlation heatmaps pro-
vide a first indication of the relationships between the metric
variables (see Appendix 8, Panel A). First, the visualization
of the correlations between the variables shows that there
is multicollinearity between the accounting variables, which
may limit the reliability of the results. However, the pairwise
correlations between ROA, firm size, and leverage range from
-0.35 to 0.37, indicating rather weak relationships (Schober
et al., 2018, p. 1765). This level of correlation does not
raise significant multicollinearity concerns, suggesting that
these variables may be included in the estimation models. All
pairwise correlations are significant at p < .05. I also use bi-
variate scatterplots to visualize the relationship between firm

characteristics and ESG scores (see Appendix 8, Panel B).
The plots suggest that firm size and leverage are positively
correlated with ESG scores, while ROA has a weak negative
relationship. However, the data points are widely scattered
around the line, indicating rather weak relationships.

4.2.3. Research design

Before running the regression model, I further test
whether the assumption of normal distribution is violated.
The Jarque Bera test provides evidence of non-normal dis-
tribution for all variables. Visual inspection using quantile-
quantile (QQ) plots shows that while the data mostly aligns
with the expected normal line in the central quantiles, there
are notable deviations, especially in the tails (see Appendix
9). This deviation from the normal distribution could affect
the robustness of the regression results, which is discussed
in the limitations in Section 4.6.

Model description: 1 use a difference-in-difference (DID)
analysis to test my hypothesis. The DID is a quasi-experimental
approach commonly used to evaluate the impact of an ex-
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ogenous shock, such as the introduction of a new regulation
(e.g., Cuomo et al., 2022; Fiechter et al., 2022; Ioannou and
Serafeim, 2017; Ottenstein et al., 2022; Tomar, 2023). The
methodology compares changes in the dependent variable
before and after the implementation of a regulation between
the treatment group and the control group of unaffected com-
panies. The difference in the change in the outcome variable
between the two groups is the DID estimate of the average
effect of the regulation. (Greene, 2012, pp. 195-197) I con-
trol for industry membership, country of incorporation, and
other observable firm characteristics.

To test my hypothesis, I first use a pooled Ordinary
Least Squares (OLS) regression model as a baseline model
(Greene, 2012, pp. 389-390) to estimate the following DID
equation:

ESG Score;, = By + B, (Post x Treatment);,
+ f3, Post, + f33 Treatment; + 34 ROA;,
+ f35 Leverage;, + 3¢ Firm Size;,
+ B, Industry; + f3g Country; + ¢€;;

Variable description: The subscript i denotes the individ-
ual company and the subscript t denotes the year, meaning
that ESG Score;, is the outcome variable for company i in
year t. I choose LSEG’s ESG score, which is a comprehensive
measure of a company’s ESG performance, commitment, and
effectiveness (LSEG, 2022, p. 8).*’ I choose this broad mea-
sure as my dependent variable for two reasons: first, a com-
prehensive measure is more appropriate given my diverse set
of companies, which represents the wide range of compa-
nies affected by the NFRD (Fiechter et al., 2022, pp. 1512~
1513). Second, LSEG’s ESG score has been widely used in rel-
evant related literature (e.g., Cicchiello et al., 2023, p. 1125;
Cuomo et al., 2022, p. 6).

The binary variable Post indicates the observation period
and equals 1 for all firm-year observation after the directive’s
coming into force, i.e. from 2017 to 2022. The binary vari-
able Treatment is 1 if the company belongs to the EU treat-
ment group, and O if it belongs to the US control group. The
interaction term Post x Treatment is equal to 1 if entity i
is affected by the NFRD in year t (i.e. for EU companies in
the post-directive period), and O otherwise. The coefficient
estimator of interest is 3;, which captures the incremental ef-
fect of the disclosure regulation on treated firms’ ESG perfor-
mance, relative to the control group. In line with related lit-
erature (Cicchiello et al., 2023; Cuomo et al., 2022; Fiechter
etal., 2022; Jackson et al., 2020; Krueger et al., 2023), I con-
trol for the following firm-level characteristics that are likely

47 LSEG’s ESG score is constructed from over 630 firm-level data points, of
which the 186 most relevant are selected for each industry. Based on
these measures, ten category scores are calculated, which contribute to
the assessment of the environmental, social and governance pillar scores
and ultimately to the company’s overall ESG score. The ESG score ranges
from O to 100, with 100 being the maximum score. A detailed description
of the scoring process is available at LSEG (2022).

to influence ESG Scores: firm profitability (ROA) as the net
income scaled by total assets, Leverage as the total liabili-
ties to total assets ratio, and Firm Size as the natural loga-
rithm of total assets.*® High profitability and large company
size are likely to have a positive impact on ESG performance
due to the availability of resources to invest in ESG activi-
ties, while high leverage implies greater financial constraints,
which could have a negative impact on ESG scores (e.g., Ci-
cchiello et al., 2023, p. 1125; Jackson et al., 2020, p. 330).
I also include Industry and Country dummies to control
for industry- and country-specific differences that potentially
influence ESG performance. ¢ is the unobserved error term.
All variables are defined in Appendix 3.

4.3. Results: Positive impact on ESG performance

Appendix 10 presents the results of the pooled OLS re-
gression analysis. The interaction term Post x Treatment,
which captures the differential effect of the NFRD for the
treatment group, has a significantly positive coefficient es-
timate of 2.36 (p-value < .01). This implies that affected
EU companies improve their ESG scores on average by an
additional 2.36 percentage points relative to the US control
group, which rejects the null hypothesis Hy,. The estimate
translates into a 4.2% increase in ESG scores relative to the
mean pre-directive ESG score of treatment firms.*’ These re-
sults are aligned with Fiechter et al. (2022, p. 1514), who
report a 5.5% increase in ESG scores in 2018 relative to their
baseline year of 2013. Post has a significantly positive coeffi-
cient of 6.08 (p-value < .001), indicating that ESG scores in-
crease on average after the regulation for both the treatment
and the control group. Treatment also has a significantly
positive coefficient of 7.33 (p-value < .001), indicating that
the treatment group has higher ESG scores on average that
the control group. As for the control variables, ROA and
Firm Size have significantly positive coefficients of 11.77 (p-
value < .001) and 6.25 (p-value < .001), respectively. This
suggests that more profitable companies and larger compa-
nies tend to have higher ESG scores. While Leverage has a
positive coefficient of 1.66, its statistical significance is only
at the 10% level. This provides only weak evidence for the
relationship between leverage and ESG scores.

The coefficients for each country represent the average
difference in ESG scores for companies in that country com-
pared to the reference country, which is the US in my case.
For example, a negative coefficient of 5.42 (p-value < .001)
for Austria indicates a lower average ESG score for compa-
nies in Austria compared to the US. The coefficients for each
industry represent the average difference in ESG scores for

48 11limit the number of control variables to the most commonly used ones,
in contrast to the more comprehensive analyses in the aforementioned
studies.

49 4.29% = 2.36/56.41, where 2.36 is the regression coefficient f8; for the
interaction term Post * Treatment in column (1) of Appendix 10, and
56.41 is the mean ESG Score for treatment firms in the pre-directive pe-
riod in Table 2.
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companies in that industry compared to the reference indus-
try, Academic & Educational Services. For example, compa-
nies in the Real Estate sector have on average higher ESG
scores, with a positive coefficient of 9.98 (p-value < .01).

In terms of model fit, the R-squared value of 0.426 indi-
cates that the model explains 42.6% of the variance in the
ESG scores. The F-statistic indicates that the overall model is
highly significant with F(33, 7913) = 177.83, p < .001.

I perform several diagnostic tests to assess the reliabil-
ity of the results by analyzing the residual errors for normal
distribution, heteroskedasticity, and serial correlation (see
Appendix 11). To test whether the residuals are normally
distributed, I use the Anderson-Darling normality test. The
small p-value (< .001) indicates that the residuals are not
normally distributed. I also use a QQ plot as a graphical
tool to inspect the distribution of the residuals in my dataset:
while most of the points lie along the line, there are some
deviations in the tails (see Appendix 11, Panel A). Next, the
Breusch-Godfrey test suggests the presence of serial correla-
tion (p-value < .001) (see Appendix 11, Panel B). Finally, the
studentized Breusch-Pagan test suggests the presence of het-
eroskedasticity (p-value < .001). The residuals plot supports
this finding graphically (see Appendix 11, Panel C).

To address the issues of heteroskedasticity and serial
correlation in the pooled OLS regression model, I compute
robust standard errors to enhance the reliability of the es-
timates (Greene, 2012, pp. 390-392). The results from
the Sandwich Estimator are presented in column (3) of
Appendix 10. Importantly, the positive coefficient of the
interaction term (Post % Treatment) remains statistically
significant (p-value < .01). Overall, the application of the
SandwichEstimator provides additional evidence for the
main finding of my pooled OLS model, namely that the
NFRD has a positive impact on ESG performance of affected
EU companies, relative to the US control group.

4.4. Robustness checks and alternative analyses

Robustness checks: To test the robustness of the results, I
rerun my analysis using an individual fixed effect model®°,
which controls for individual entity-specific fixed effects:

ESG Score;, = a; + 3, (Post x Treatment);, + B, Post,
+ 34 ROA;, + 35 Leverage;,
+ 3¢ Firm Size;, + ¢,

Where a; captures all the individual fixed effects, thereby
controlling for time-invariant unobservable differences in
company characteristics. Therefore, the time-invariant vari-
ables Industry, Country, and Treatment from the baseline
pooling model are not specifically included in the equation.
Although the fixed effect model reduces omitted variable

50 In line with Ernstberger et al. (2021, p. 17), I use the Hausman test to
decide whether the use of a fixed effect or a random effect model is more
appropriate for my data (Greene, 2012, pp. 419-420). The untabulated
results support the use of a fixed effects model (p-value < .05).

bias, it cannot estimate the coefficients of the time-invariant
variables. (Greene, 2012, pp. 399-400)

I run the same diagnostic test as for the pooled OLS model
above. To address the issue of heteroskedasticity and serial
correlation, I again use the Sandwich Estimator to compute
robust standard errors. As tabulated in Appendix 12, the co-
efficient on the interaction term Post * Treatment remains
positive and statistically significant, with a robust estimate
of 2.26 (p-value < .01). This supports the previous finding
that the NFRD has a positive impact on the ESG performance
of affected companies in the post-regulation period. Post is
also significantly positive with an estimate of 6.38 (p-value <
.001), indicating that all sample companies, on average, in-
crease their ESG performance after the directive comes into
effect, relative to the pre-directive period. Among the con-
trol variables, only Firm Sige is significantly positive, again
suggesting that larger companies have higher ESG scores on
average. ROA and Leverage have positive but insignificant
coefficients.

Alternative analyses: In line with related literature (Cuomo
et al., 2022, p. 6; Fiechter et al., 2022, p. 1513), I conduct
additional analyses using alternative dependent variables,
namely LSEG’s Environmental Pillar Score and the Social
Pillar Score. As presented in Appendix 13, the results of the
pooled OLS model indicate that the coefficient of the interac-
tion term for the Environmental Pillar Score is positive, but
insignificant. Appendix 14 shows that the coefficient of the
Social Pillar Score is significantly positive at 4.65 (p-value <
.001).

4.5. Discussion of empirical results

My analysis provides evidence against the null hypothesis
H, by showing that the NFRD encourages companies to adopt
more sustainable behavior. Affected EU companies have a
higher increase in ESG scores following the NFRD relative to
unregulated firms. This finding is also consistent with pre-
vious research (Cicchiello et al., 2023; Cuomo et al., 2022;
Fiechter et al., 2022). The improvement seems to be mainly
driven by better social performance, which is consistent with
Fiechter et al. (2022, p. 1513), but differs from Cuomo et
al. (2022, p. 14), who observed significant improvements
in both social and environmental aspects. Among the control
variables, only Firm Size has a significantly positive estimate
in both models, suggesting that larger companies have higher
ESG scores on average. As discussed above, this is reasonable
because these companies are likely to have more resources to
invest in ESG-related activities (e.g., Cicchiello et al., 2023,
p- 1125; Jackson et al., 2020, p. 330).

Two primary mechanisms, stakeholder pressure and peer
benchmarking, are likely to drive the observed ESG improve-
ments following NFRD implementation. First, stakeholders
may respond to the newly disclosed information by pressur-
ing reporting firms to improve their ESG performance, which
may lead to the adoption of more sustainable corporate be-
havior (e.g., Y.-C. Chen et al., 2018, p. 171; Downar et al.,
2021, p. 1170; Jouvenot and Krueger, 2019, p. 32). Second,
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the increased transparency and availability of ESG informa-
tion allows companies to benchmark their own ESG perfor-
mance against their peers. The potential to learn from them
and the desire to outperform competitors can lead to better
ESG performance (e.g., Jouvenot and Krueger, 2019, p. 32;
Tomar, 2023, p. 454). In addition, the relative ease of im-
plementing social initiatives compared to more complex envi-
ronmental initiatives could be a possible reason for the more
significant increase in social activities observed (Fiechter et
al., 2022, p. 1521).

My study contributes to the understanding of the real
effects of ESG disclosure regulation. Previous studies have
largely focused on targeted ESG regulations, such as the
US GHG Reporting Program (Bauckloh et al., 2023; Tomar,
2023). These regulations are often specifically designed to
encourage a particular corporate behavior, such as reduc-
ing GHG emissions. In contrast, there is limited research
on broader ESG regulations, such as the NFRD, that apply
across industries and countries. Previous research on the
NFRD tends to focus on anticipatory or short-term effects
(Cuomo et al., 2022; Fiechter et al., 2022). My findings
contribute to the debate on the effectiveness of such com-
prehensive regulations by demonstrating positive long-term
effects on ESG performance over six years post-regulation.

My findings also have practical implications by informing
policymakers and companies (potentially) subject to report-
ing requirements about the effectiveness of comprehensive
ESG disclosure mandates. The success of the NFRD in en-
couraging ESG activity under a comply-or-explain approach
is relevant beyond the EU, particularly for countries consid-
ering similar ESG disclosure requirements. In light of the
forthcoming CSRD, which affects approximately 50,000 com-
panies across Europe, my research also supports the EU’s
move towards stricter regulation and its commitment to an
enhanced ESG regulatory framework.

4.6. Limitations of empirical analysis and suggestions for fu-
ture research

My empirical analysis is subject to several limitations.

Differences in national legislation: While the NFRD is a
supranational law, member states have some leeway in their
national transposition. This results, for example, in different
assurance requirements, penalties, disclosure formats, and
scope of companies affected across countries (CSR Europe
and GRI, 2017, p. 10). To fully understand the impact of the
NFRD, future studies could investigate how these regulatory
differences affect ESG performance.

Influence of the institutional environment and cultural as-
pects: 1 do not specifically explore the implications of differ-
ences in countries’ institutional environments on ESG per-
formance. However, the strength of the legal environment
and enforcement mechanisms, as well as cross-cultural dif-
ferences across EU member states, are likely to influence the
effectiveness of the regulation (Krueger et al., 2023, pp. 44—
45; Mittelbach-Hérmanseder et al., 2021, p. 335). Future
research could further explore this topic.

Statistical limitations: The non-normal distribution of the
variables and the residuals may limit the reliability of the re-
sults. Although the results remain significant when running
different models and using robust standard errors, further
robustness checks could include alternative control groups
(Ioannou & Serafeim, 2017, pp. 25-26), alternative standard
error clustering techniques (Fiechter et al., 2022, p. 1509)
or alternative fixed effects (Ernstberger et al., 2021, p. 23).

Limitations of LSEG’s ESG Score: While useful to capture
the impact of the NFRD on the broad set of companies af-
fected, LSEG’s ESG score has its own limitations. I cannot
rule out whether the methodological approach for calculating
the score has changed during my sample period, which could
affect ESG scores and hence the results. In addition, the score
is based on public reporting, so improvements in ESG scores
may reflect changes in reporting rather than actual changes
in ESG activity. For example, companies may have adopted
ESG-related activities prior to regulation, but only start dis-
closing the information after being subject to mandatory re-
porting requirements (Jackson et al., 2020, p. 330). Fu-
ture research could explore more objective measures, such
as GHG emissions. However, these measures may lack com-
parability across the different types of companies covered by
the NFRD.

Isolating the effects of regulation: It is difficult to disen-
tangle the effects of the NFRD from broader ESG trends or
other regulatory changes. For example, ESG-related inci-
dents, other market-wide shocks, or the introduction of re-
lated regulation affecting EU firms differently than US firms
may explain the relative improvement in ESG performance,
rather than the shift from voluntary to mandatory disclosure.
(H. B. Christensen et al., 2021, p. 1213; Fiechter et al., 2022,
p. 1542; Krueger et al., 2023, p. 32) Although these prob-
lems with causal inference are inherent in studies of regula-
tory change (Leuz & Wysocki, 2016, pp. 535-538), future
research could focus on isolating firm responses to ESG dis-
closure regulation from other confounding effects.

Underlying mechanisms and drivers: While I argue that
stakeholder pressure and peer benchmarking likely influence
the positive impact of the NFRD on ESG performance, I do
not specifically examine how these mechanisms influence the
observed effect. Further studies could examine their role in
detail. In addition, it may be interesting to further investi-
gate why the improvements in ESG scores seem to be driven
by better social performance, as opposed to better environ-
mental performance.

5. Conclusion

This thesis advances the understanding of the impact of
mandatory ESG disclosure regulations on companies by em-
ploying a threefold approach: a global analysis of ESG disclo-
sure regulations, a literature review of their impact on report-
ing companies, and an empirical analysis of the effectiveness
of the EU NFRD in promoting sustainable corporate behavior.

First, I find that disclosure requirements differ substan-
tially across countries with respect to several dimensions (see
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Chapter 2). These include the type of issuer (government
versus stock exchange), the scope of content requirements
and firms covered, and the basis of reporting. However, reg-
ulators around the world have recognized the need for stan-
dardization. While this may lead to greater convergence of
reporting requirements, institutional and cultural differences
between countries are likely to influence the effectiveness of
regulations.

Second, the literature review in Chapter 3 suggests that
ESG disclosure regulation has a positive impact on firms’ dis-
closure practices (as measured by increased disclosure quan-
tity and quality), although other studies provide no support-
ing evidence. Results on the financial effects of ESG disclo-
sure regulation, including capital market and firm profitabil-
ity effects, are also mixed. ESG mandates seem to lead to bet-
ter ESG performance of companies, although many of these
studies focus on targeted regulation. The heterogeneity of
results may be due to differences in reporting requirements
and institutional contexts, as identified in Chapter 2 of the
thesis. Future research needs to account for these variations
in order to draw precise implications from empirical results
on the consequences of ESG disclosure mandates.

Third, I provide empirical evidence that the EU’s NFRD,
a comprehensive and widespread ESG disclosure mandate,
has a positive impact on sustainable corporate behavior (see
Chapter 4). In particular, the results from the DID analysis
suggest that affected companies improve their ESG perfor-
mance following the coming into force of the directive, rela-
tive to a matched sample of unregulated US companies. This
effect seems to be driven by improvements in the social di-
mension. My analysis differs from most research that focuses
on early effects, as I observe changes that materialize in the
six years after companies have to comply with the reporting
requirements. The results are of particular interest to regu-
lators seeking to understand the effectiveness of disclosure
mandates, as they suggest that the shift from voluntary to
mandatory ESG disclosure is having the desired positive real
effects.

Future studies could build on these findings by examin-
ing the impact of the recently adopted CSRD, particularly its
extension to listed SMEs. Given that these firms often face
knowledge and resource constraints (European Commission,
2022a, p. 81), it is important to understand how SMEs nav-
igate the extensive ESG disclosure requirements. Although
the CSRD affects a wider range of companies, its overall im-
pact is still relatively limited. As of 2022, there are approxi-
mately 24 million active SMEs in the EU, accounting for more
than 99% of businesses (European Commission, 2023b, p. 6,
2024) and responsible for over 60% of industrial CO2 and
GHG emissions in the EU (European Commission, 2022a, p.
16). With a total of approximately 50,000 EU firms subject
to the CSRD, mandatory ESG disclosure requirements still
affect only a fraction of companies. While most existing re-
search focuses on the firm-level effects of these requirements,
the broader, economy-wide implications of ESG disclosure (if
any) remain an important but largely unexplored area for fu-
ture research.
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Abstract

This study investigates the impact of female board representation on ESG performance within the German two-tier corporate
governance system. Using OLS regression analysis on a sample of 157 DAX, MDAX, and SDAX companies over a two-year
period, the findings reveal a positive and significant relationship between the presence of women on both management and
supervisory boards and improved ESG performance, regardless of whether measured by percentage or absolute number. Con-
trary to the critical mass theory, even the presence of a single woman on a board was found to significantly enhance ESG
outcomes. No statistically significant effect was observed for female CEOs, although this is likely to be attributed to the low
number of female CEOs in the sample. The study highlights both the ongoing underrepresentation of women on boards and
the limited scope of current gender quota regulations (FiiPoG I & II), suggesting the need for stronger legislative measures to
support gender diversity as a driver of corporate sustainability.

Keywords: board gender diversity; board structure; critical mass; corporate governance; ESG performance

1. Introduction continued existence.® For this reason, companies should fo-
cus on sustainability and look for opportunities and ways to
improve their ESG performance, both as a strategic necessity
and a driver of competitive advantage.

Women on management and supervisory boards of Ger-
man DAX, MDAX and SDAX companies are severely under-
represented, although research shows that gender diver-
sity and the presence of women on boards has a positive
impact on a wide range of financial and non-financial met-
rics.” These findings have led German legislators to pass two
laws aimed at increasing the proportion of women in man-
agement positions of listed companies with codetermination;
F{iPoG I which establishes a fixed quota of 30 per cent for
both genders on the supervisory board® and FiiPoG II which
requires at least one member of each gender for manage-
ment boards with more than three members.” In this con-
text, the question arises as to what extent an increased pro-

In times of climate change and social inequality, sustain-
ability is becoming an increasingly important issue for com-
panies. More and more companies are pursuing goals and
implementing initiatives to increase sustainability to meet
consumer expectations and regulatory requirements. Not
only is it a moral imperative, but it also has evolved into a
strategic priority across industries." Sustainability is of great
significance to both shareholders and stakeholders. Recent
data shows that 85 per cent of investors include sustainabil-
ity in their investment decisions.? Furthermore, according to
legitimacy theory, companies engage in sustainability activi-
ties to align with expectations of stakeholders and society in
general, to secure their social approval and therefore their
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portion of women impacts the ESG performance of the com-
panies where the laws intended for that purpose are mainly
applied. This study adds to the existing literature by exam-
ining the impact of women on ESG performance from four
different perspectives, for the same sample of German DAX,
MDAX and SDAX companies, 5 years after the introduction
of FiiPoG I and shortly after FiiPoG II. Firstly, the influence of
the proportion of women on the management board is anal-
ysed. Secondly, the study addresses the question of whether
a certain threshold of women, which is referred to a as a ‘crit-
ical mass’, must be reached to have a positive effect. Thirdly,
it examines whether female CEOs positively influence a com-
pany’s sustainability. Finally, the impact of women on the
supervisory board on ESG performance is analysed.

The remainder of this thesis is structured as follows. In
section 2 the conceptual background is described, defining
relevant terms and describing the regulatory environment in
Germany with a particular focus on women on the manage-
ment and supervisory board. In section 3 the existing litera-
ture on the topic is reviewed and from it, four hypotheses are
developed. Section 4 describes the research design and sta-
tistical model used, to test these hypotheses. The descriptive
statistics and results of the regressions are presented in sec-
tion 5. The results are then put into the context of the previ-
ous research and limitations are given. These limitations are
addressed by conducting robustness tests which are outlined
and discussed in section 6. Additionally further analysis is
done, regarding the circumstances that regulate the impact
women on boards have on ESG performance. Finally, con-
clusions are drawn, remaining limitations that could not be
addressed by the robustness tests given, and recommenda-
tions for actions as well as for future research made.

2. Conceptual and Regulatory Background

2.1. Basic Definitions

Although there is no standardised and universally agreed
definition of sustainability, the definition of the Brundtland
Commission of the United Nations (1987) is widely accepted,
which defines sustainability as ,(...) meet(ing) the needs
of the present without compromising the ability of future
generations to meet their own needs“.® The sustainability
of a company can be viewed in terms of Elkington’s (2004)
triple bottom line concept, measuring a business’s success in
three key areas: people, planet and profit, also known as
the 3 Ps.” This implies that economic success can no longer
be measured solely in terms of profits, but rather represents
one of three dimensions, alongside social and environmental
factors. Taking up the triple bottom line concept companies
measure sustainability using environmental, social and gov-
ernance (ESG) measures.'® In light of this, the terms ‘ESG

8  United Nations (1987), n.p.
° Cf. Elkington (2004), p. 2.
10 ¢f. Crace and Gehman (2023), p. 151.

performance’ and ‘sustainability performance’ are used inter-
changeably in the context of this study. The actions of compa-
nies can have positive or adverse effects on environmental,
social and economic systems. ESG performance, the main
focus of this study, can be defined as the extent to which a
company’s actions affect the long-term viability and health of
these systems positively or negatively.'!

Corporate social responsibility (CSR) is a closely related
concept. The international standard ISO 26000 defines CSR
as the responsibility of organizations for the effects their ac-
tions have on society and the environment through transpar-
ent and ethical conduct.'? Differentiating CSR from sustain-
ability, the definition of the ISO standard shows that CSR is
rather to be understood as a framework of actions to achieve
the normative goal of sustainability. ESG performance can
therefore be seen as a link between the two concepts: it indi-
cates the extent to which a company fulfils its sustainability
obligations.

2.2. Regulatory

To increase the proportion of women in management
positions, the first Leadership Positions Act (FiiPoG I) was
passed in 2015 and came into force on 1 January 2016. It
was intended to enable the equal participation of women
in economic life.'> To this end, a gender quota of at least
30 per cent was set for the supervisory board. This was
implemented by requiring new appointments to be made
with the underrepresented gender. However, the regula-
tion only applies to listed companies that are also subject to
codetermination as they have more than 2,000 employees.'*
Companies that fulfil at least one of these criteria must also
set targets for the proportion of women on the management
board and upper management levels.'> A study from 2020,
5 years after FiiPoG I came into force, shows that 115 of
the 188 companies analysed, still have no women on their
management boards. Of these companies, 75 have set a tar-
get figure of zero. Although the proportion of women has
doubled since the introduction of the FiiPoG I, it is still only
10.7 per cent.'®

With regard to increasing the participation of women on
the management board, there was clearly still a need for fur-
ther regulation. To this end, the Second Leadership Positions
Act (FiiPoG II) was enacted, which came into force on 1 Au-
gust 2022. Companies that fulfil the conditions of FiiPoG I
and whose management board size exceeds three members
must have at least one male and one female board member.'”
The minimum participation requirement must be adhered to
for new appointments: if the management board has more

11 ¢f. Zimek and Baumgartner (2017), p. 1-2 for these sentences.

12 Cf. International Organization for Standardization (Ed.) (n.d.), n.p.

13 cf. Deutscher Bundestag (Ed.) (2021), p. 1 for these sentences.

14 Cf. section 96 (2) sentence 1 AktG for these sentences.

15 Cf. section 76 (4) sentence 1 AktG.

16 Cf. Frauen in die Aufsichtsrite e.V. (Ed.) (2020), p. 3 for these sentences.
17 Cf. section 76 (3a) sentence 1 AktG.



942 E M. GooRen / Junior Management Science 10(4) (2025) 940-965

than three members and no woman is a member of the man-
agement board, only one woman can be effectively appointed
as a member of the management board; the appointment of
another male member would be null and void. An existing
board composition does not have to be adjusted, mandates
can remain in place until the end of the appointment.'®

Furthermore, although the target figure can still be set as
zero, the supervisory board then must give clear and compre-
hensible reasons and explain the considerations that led to
this decision in the company’s management report. The tar-
get figure for the management board is set by the supervisory
board.'” Furthermore, the corporate governance statement
must include whether the quota of women on the manage-
ment board and supervisory board has been complied with,
how both boards are composed and whether target figures
have been met.?’ Violations of these reporting requirements
can be penalised with a fine.?!

At the end of 2022, 84 per cent of management board
members in the DAX, MDAX and SDAX were male. A slightly
positive trend can be observed compared to the previous
year: in the period from 2021 to 2022, the percentage of
female management board members rose from 14 to 16 per
cent. Of these, the share of women in the DAX is the highest
at 23 per cent and also the highest relative increase com-
pared to the previous year (19 per cent). This is followed by
the MDAX with 13 per cent (11 per cent in the previous year)
and the SDAX with 12 per cent, where no increase compared
to the previous year can be seen. Under the FiiPoG II, the
question of whether at least one woman is represented on
the management board is even more relevant. Here too, the
DAX is far ahead with 93 per cent, with a large distance to
the MDAX and SDAX where only 44 per cent and 42 per cent
have at least one woman on the management board, respec-
tively. In 2022, the year in which FiiPoG II came into force,
the proportion across all three indices increased only slightly,
from 53 per cent to 56 per cent. On supervisory boards where
the FiiPoG I has been in place since 2015, the quota of fe-
male board members increased from 32 per cent in 2021 to
34 per cent within a year. Here the same pattern emerges:
the DAX has the highest share at 37 per cent, but in contrast
to the management board, the differences to the MDAX (33
per cent) and SDAX (31 per cent) are much smaller.?? As
of 2024, 65 of the 104 listed companies that fall under the
Codetermination Act are subject to the minimum participa-
tion requirement as they have more than three management
board members. Of these 65 companies, three still do not
have a woman on the management board.**

There exist multiple models of corporate governance; the
single-tiered model and two-tiered model being two of the

18 Cf. section 76 (3a) sentence 2 AktG for these sentences.

19 Cf. section 111 (5) AktG for these sentences.

20 Cf. section 289f (2) no. 3, 4 HGB.

21 Cf. section 334 (1) no. 3a HGB.

22 Cf. BDO AG Wirtschaftspriifungsgesellschaft and Kirchhoff Consult AG
(Ed.) (2023), p. 6 for this paragraph.

23 Cf. Frauen in die Aufsichtsrite e.V. (Ed.) (2024), p. 27 for these sen-
tences.

most widely used. While the one-tier system is the most
widespread in Anglo-Saxon countries, the two-tier system is
the most common in European jurisdictions, one of them be-
ing Germany.**

In the German two-tier system, there are two boards: the
supervisory board (Aufsichtsrat) and the management board
(Vorstand). The two boards are separated, a member can-
not belong to both boards at the same time.”> Members
of the management board are appointed by the supervisory
board.?® The members of the supervisory board are elected
by the shareholders at the general meeting.”’ The manage-
ment board must manage the company under its own re-
sponsibility.?® The supervisory board’s task is to supervise the
management board®’; thus it fulfils a control function. Fur-
thermore, the supervisory board must approve decisions that
are of fundamental importance to the company.’’ For stock
corporations with more than 500 employees, the One-Third
Participation Act applies, which requires that one-third of the
supervisory board must be made up of employee representa-
tives®!, in corporations with more than 2000 employees, rep-
resentatives of workers must make up half of the supervisory
board members.>?

3. Previous Literature and Hypothesis Development

The following section provides an overview of the exist-
ing research on women in management positions and their
impact on ESG performance. To this end, theories are first
presented that explain the potential mechanism that leads to
women having a positive impact on sustainability. The liter-
ature on women on the management board, the supervisory
board, in the position of CEO and on critical mass theory is
then presented and hypotheses are derived from this.

First, according to principal-agent theory one party, the
principal, delegates tasks to another party, the agent. In this
configuration, a conflict of interest can arise, when the agent
pursues their own goals and interests and acts opportunis-
tically, contrary to the interests of the principal. Since the
agent’s actions are not fully observable by the principle, in-
formation asymmetry arises.*

Secondly, stakeholder theory, which was first formulated
by Hill and Jones (1992), states that companies should cre-
ate value for all their stakeholders; these are, among oth-
ers, employees, suppliers, customers and local communities.
Stakeholders supply the firm with critical resources and in
exchange can expect their needs to be satisfied by the firm,

24 cf. Ahmad and Omar (2016), p. 76-77 for these sentences.

25 Cf. section 105 (1) AktG.

26 Cf. section 84 (1) sentence 1 AktG.

27 Cf. section 101 (1) sentence 1 AktG.

28 Cf. section 76 (1) AktG.

29 Cf. section 111 (1) AktG.

30 Cf. section 111 (4) AktG.

31 Cf. section 1 (1) no. 1 in conjunction with section 4 (1) DrittelbG.
32 Cf. section 1 in conjunction with section (7) 1 MitbestG.

33 Cf. Jensen and Meckling (1976), p. 308-309.
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thereby entering an implicit contract. An example the au-
thors give is that the public provides firms with infrastruc-
ture through paying taxes and in exchange, they can expect
that the firm does not reduce their quality of life through its
actions.**

Bringing together both theories, stakeholder-agency the-
ory posits that managers are the only stakeholders who have
a direct influence on the company’s decisions. Therefore,
they act as agents of the other stakeholder groups to enforce
their interests.>> If firms breach the implicit contracts they
entered, they risk losing legitimacy. The risk of losing legit-
imacy and being unable to continue operation provides the
firm with an incentive to act sustainably.*®

According to upper echelons theory, top managers’ expe-
riences and so-called managerial background characteristics
have a partial influence on organizational outcomes. Upper
echelons characteristics are both psychological base values
and observable characteristics of the management personnel
like age or education. While Hambrick and Mason (1984),
who first formulated the upper echelons theory named man-
agers’ characteristics like age, or socioeconomic background
as an influence on management outcomes; the directors’ gen-
der as a factor that determines the company’s management
outcomes was not examined in the original study.®”

From upper echelon theory it follows, that it is important
to highlight the values and psychological attributes in which
women differ from men to see what influence women have
on the company. The underlying characteristics and moral at-
titudes of the members of the management board therefore
have a significant impact on the extent to which the company
acts sustainably and thus fulfils the needs of the other stake-
holder groups. Adams and Funk (2012) find that women
on boards differ in their values from women in the general
population. While in the general population, men are more
open to innovation, this relationship is reversed in boards.>®
This could drive change processes with regard to sustainable
developments in the company.

Women are more benevolent than men; the well-being of
others is important to them, security and tradition are less
important to women than to men.® Being more benevolent,
it is more likely that when there is a conflict between share-
holders and stakeholders, women side with the stakehold-
ers.*’ Furthermore, female directors are more sensitive to
environmental concerns compared to male directors; gender-
diverse boards report more transparently on ecological initia-
tives, are more involved with stakeholders and communicate
more openly with them. Women play a key role in the im-
plementation and success of the initiatives.” Women are

34 Cf. Hill and Jones (1992), p. 133 for this paragraph.

35 Cf. Hill and Jones (1992), p.- 134 for these sentences.

36 cf. Hrasky (2011), p. 179 for these sentences.

37 Cf. Hambrick and Mason (1984), p. 198 for this paragraph.
38 ¢f. Adams and Funk (2012), p- 228 for these sentences.

39 Cf. Adams and Funk (2012), p. 226-227.

40 ¢f. Adams and Funk (2012), p. 231.

Cf. Haque and Jones (2020), p. 15 for these sentences.

more likely than men to have worked in non-profit organ-
isations and therefore focus less on shareholders and more
on community interests.*> They are more inclined to give
something back to society, which benefits the company’s rep-
utation and corporate relations in the long term. This also
benefits the company in economic terms.** Female directors
tend to be more avoidant of litigation and reputation loss,**
which might cause them to act in line with legislation con-
cerning sustainability.

Isidro and Sobral (2015) find that female board pres-
ence is significantly and positively associated with ethical and
social compliance, which is valued by investors and conse-
quently increases firm value.*> Kidwell et al. (1987) find that
while male and female managers act the same when faced
with an ethical decision, males were more inclined to con-
ceal their errors, while females thought of that behaviour as
unethical.*® This tendency may lead females to foster and
promote a culture of transparency and accountability. Based
on these theories and gender differences, it can be theoreti-
cally explained in what way women on boards have a positive
impact in terms of ESG performance.

Turning to empirical research on the influence of women
on ESG performance, studies that analyse the impact of
women in top management positions on corporate sustain-
ability can be divided into four basic categories: sustainable
activity, sustainable performance, sustainable disclosure and
finally the impact of sustainability performance on firm per-
formance and value.”” These domains build on each other
logically; top management influences sustainability activi-
ties, which in turn have an impact on sustainability perfor-
mance. The accuracy and scope with which the company
reports on activities and performance are measured by the
sustainability disclosure.

Mattingly and Berman (2006) identify four classes of
CSR, using factor analysis: institutional strengths and weak-
nesses and technical strengths and weaknesses. The institu-
tional dimension describes measures towards stakeholders
that have normative expectations of the company, such as
local communities. The technical dimension, on the other
hand, describes measures in relation to stakeholders with
whom the company exchanges resources, for example, con-
sumers or employees.*® Building on this, Bear et al. (2010)
analyse the relationship between board gender composition,
CSR and reputation. They find that women on the board
have a significant and positive influence on the institutional
strength, but not on the technical strength. Women on the
board also have a positive influence on firm reputation; this
relationship is mediated by institutional strength, but not by
technical strength.*” Zhang (2012) finds that board diver-

42 Cf. williams (2003), p. 2.

43 cf. williams (2003), p. 8-9 for these sentences.

44 Cf. Srinidhi et al. (2011), p. 1614.

45 Cf. Isidro and Sobral (2015), p. 13.

46 Cf. Kidwell et al. (1987), p. 490.

47 Cf. Banno et al. (2023), p. 191.

48 Cf. Mattingly and Berman (2006), p. 34-37 for these sentences.
49 Cf. Bear et al. (2010), p. 217 for these sentences.
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sity has a positive and significant impact on technical and
institutional strength ratings, for technical and institutional
weaknesses no significant relationship can be found.’® Har-
joto et al. (2015) examine the effect of multiple diversity
characteristics on ESG performance and find that tenure,
age and gender diversity have the most positive impact. In
contrast to tenure and age which only reduce CSR concerns,
gender diversity additionally increases CSR strengths.”!

Velte (2016b) was the first to examine the impact of the
management board’s gender diversity for the German and
Austrian settings. The study’s sample consisted of 1019 firm-
year observations for the period 2011-2014. A significant
and positive impact of female members on the management
board on ESG performance was found. It also found that
the existence of a CSR committee significantly increased ESG
performance.®” The study differs from others in that it anal-
yses two European countries in which the two-tier system is
applied, which makes it particularly relevant for my study
and it is to be expected that the results will be similar. How-
ever, the period analysed was more than 6 years ago com-
pared to this study: changes in sustainability reporting and
legislation on women on company boards may have had an
impact, which could change these findings.

Horbach and Jacob (2018) find for German companies
that there is a positive and significant relationship between
mixed-gender boards and eco-innovation. This finding is
explained by women having inspirational and transforma-
tive leadership styles; for innovation collaboration instead of
competition is necessary.”® Glass et al. (2016) analysed this
relationship with Fortune 500 companies over a longer pe-
riod of 10 years. They find that a high proportion of women
does not directly lead to greater sustainability; however, if
the female board members are also members of other compa-
nies’ boards, they significantly enhance environmental prac-
tices.>*

A literature review conducted by Velte (2023) finds that
the positive influence of board gender diversity on CSR per-
formance can be seen both in countries that have voluntary
board quota regimes and in countries that have fixed board
quotas.”® Of the three analysed variables board gender diver-
sity, sustainability board expertise and sustainability-related
executive compensation, gender diversity was found to be the
most relevant in past research.”® For the energy sector, as a
CSR-sensitive industry, Shahbaz et al. (2020) analyse factors
influencing ESG performance. They find that women on the
board have a positive impact on overall ESG performance,
as well as environmental and governance aspects. Surpris-
ingly, however, there is no significant influence on the social
dimension. They highlight the existence of CSR committees

50 Cf. Zhang (2012), p. 695.

51 cf. Harjoto et al. (2015), p. 641-642 for these sentences.
52 Cf. Velte (2016b), p. 107 for these sentences.

53 Cf. Horbach and Jacob (2018), p- 931 for these sentences.
54 Cf. Glass et al. (2016), p- 506-507 for these sentences.

55 Cf. Velte (2022), p. 14

56 Cf. Velte (2022), p. 17.

as another factor that has a positive influence.”’

Birindelli et al. (2018) analyse the relationship between
women on the board and ESG performance for banks in Eu-
rope and the United States. They find an inverted U-shaped
relationship: up to the critical mass of three women or un-
til 30 per cent of the members are female, ESG performance
increases. After that, it decreases again or becomes insignif-
icant with each additional woman on the board.”® Nuber
and Velte (2021) confirm this curvilinear relationship in their
study but add that this could also be because the sample con-
tains many companies with few women and few companies
with many women on the board. Furthermore, they find evi-
dence that there have to be at least two women on the board
to be able to significantly reduce greenhouse gas emissions. "’

However, some studies come to different conclusions re-
garding the impact of women on ESG performance. Rao and
Tilt (2021) find that while women bring objectivity and inde-
pendence to the board, this does not necessarily translate to
positive CSR outcomes, as there are barriers that hinder the
positive relationship. These barriers include the low number
of female board members and the limited support they re-
ceive from male board members.°® This result does not show
that women have a negative or no influence, but merely that
the positive potential cannot be realised.

A study, with a primary focus on the influence of gender
on stock market liquidity, shows that the representation of
women on boards in France negatively influences participa-
tion in sustainable development projects.®!

Although there are studies that find a mixed or negative
impact, the majority of studies conclude that a higher pro-
portion of women on the management board increases the
company’s ESG performance. For this reason, I formulate the
following hypothesis:

Hypothesis 1 (H1): There is a positive associa-
tion between the percentage of female manage-
ment board members and ESG performance.

With regard to the influence that women on the man-
agement board have on sustainability, it is not only the rel-
ative proportion that is relevant, but it is also assumed that
a certain absolute number of women must be represented
on the management board to have a significant influence on
ESG performance. This number is referred to as the criti-
cal mass.Critical mass theory can be traced back to Kanter
(1977). She was the first to describe how individual women,
in a male-dominated group, are merely tokens; a symbolic
representation of their social category. Only when a cer-
tain critical mass is reached, women can have an impact
in the group.? Konrad et al. (2008) conducted interviews

57 Cf. Shahbaz et al. (2020), p. 11 for these sentences.

58 Cf. Birindelli et al. (2018), p- 11-12 for these sentences.
59 Cf. Nuber and Velte (2021), p. 176 for these sentences.
60 Cf. Rao and Tilt (2021), p. 76-77 for these sentences.
61 Cf. Loukil et al. (2019), p. 698.

62 Cf. Kanter (1977), p- 966-968 for these sentences.



E M. GooRen / Junior Management Science 10(4) (2025) 940-965 945

with women on the board of directors and used them to de-
velop the critical mass hypothesis specifically for women on
boards. This states that women can only make a difference
once a critical mass of women has been reached on the board.
One woman merely acts as a token, for example, to fulfil de-
mands for female board participation. Although two women
have more influence than one, they still have problems being
heard, partly because they stand out among the male mem-
bers. The critical mass is reached when there are three or
more women on the board: they are seen as normal, support
each other and work together towards common goals.®

Yarram and Adapa (2021) also find a positive and signif-
icant influence of the percentage of female directors on the
CSR score. The study, which looked at Australian companies
in the ASX 300, confirms tokenism: this relationship does not
hold for companies with only one female director. Only when
there are two female directors the relationship becomes sig-
nificant. Female board members show communal instead of
agentic behaviour and support CSR concerns.®*

The finding of Birindelli et al. (2018), that ESG perfor-
mance only increases until a threshold of three women on the
board is reached and further women have no effect, does not
support critical mass theory, in the narrow sense.®” Rather, it
proves the dual critical mass theory of Schwartz-Ziv (2017).
The dual critical mass theory states that boards are most ef-
fective when genders are balanced and the board has at least
three members from each gender.”® These findings do not
contradict the critical mass theory but emphasize that crit-
ical mass goes both ways; only increasing the participation
of women does not necessarily increase ESG performance.
This is also referred to as the too-much-of-a-good-thing ef-
fect, where after reaching an inflection point an input, pre-
viously having a desirable effect, leads to an unwanted out-
come.®’

Bear et al. (2010) also find support for the critical mass
theory, but only to the extent that CSR performance increases
with an increasing number of women on the board. Although
the statement is made that women are better able to assert
themselves in a group, this is not statistically proven.®® The
fact that a critical mass is required to have a sizable effect can
be observed not only in ESG performance but also in sustain-
ability disclosure. Alkhawaja et al. (2023) find that a critical
mass of three women is necessary to have a highly positive
impact on ESG reporting. Although less than three women
also have a significantly positive influence, it is far smaller.®”

The theory of critical mass is widely recognised and has
also been confirmed by several studies, both in relation to
ESG performance and beyond. Although the exact size of the
critical mass certainly depends on the size of the board, qual-
itative and empirical literature most often cites three women

63 Cf. Konrad et al. (2008), p- 160 for these sentences.

64 Cf. Yarram and Adapa (2021), p. 8 for these sentences.
65 Cf. Birindelli et al. (2018), p. 12.

66 Cf. Schwartz-Ziv (2017), p. 753.

67 Cf. Pierce and Aguinis (2013), p. 331.

68 Cf. Bear et al. (2010), p. 217.

%9 cf. Alkhawaja et al. (2023), p. 12 for these sentences.

on the board as the threshold at which women leave minor-
ity status and have a significant impact. I therefore use this
threshold and formulate the following hypothesis:

Hypothesis 2 (H2): There is a positive associ-
ation between a critical mass of three or more
women on the management board and ESG per-
formance.

In comparison to the number of publications that exist on
the relationship between board gender diversity and CSR, the
influence of the CEO received less attention. This might be
due to the relatively low number of female CEOs.”’ Busen-
bark et al. (2016) present three perspectives from which the
CEO can be viewed: the position, the person and the environ-
ment.”! The first two aspects will be considered here. The
CEO holds the position of the company’s top decision-maker
and can significantly influence strategic decisions. Crossland
and Hambrick (2010) find that for Germany the CEO ac-
counts for 11 per cent of variance in return on assets, for
the United Kingdom even 19.5 per cent.”* To understand the
actions of the CEQ, the person and his or her individual char-
acteristics must be considered. In this regard, Busenbark et
al. (2016) again draw parallels to the upper echelons theory.
CEOs identify strongly with the company and represent the
company to stakeholders. The personality and characteristics
of the CEO also have a major influence on firm outcomes.””
While gender is not explicitly mentioned, it can be assumed
that there are differences between men and women that are
large enough to have an impact on organisational outcomes.

Aabo and Giorici (2023) examine the influence of female
CEOs on ESG scores. They find a significant and positive as-
sociation for Bloomberg ESG scores but not for ESG scores
provided by Refinitiv, even when the companies in the sam-
ple are the same. The results indicate that it makes a differ-
ence which provider is used for the ESG scores.”* For the UK
setting Al-Shaer et al. (2024) find that a critical mass of fe-
male directors must be met for them to have a positive impact
on ESG performance. However, female CEOs have a positive
impact without the need to reach this critical mass of female
directors. Young female CEOs with a short tenure have an es-
pecially positive influence.”> Contrary to what one might as-
sume, gender-diverse boards are particularly effective in em-
phasising environmental protection when the CEO is male.”®
The finding that gender diversity on boards with male CEOs
is particularly important is supported by Liu (2018): envi-
ronmentally damaging behaviour is less frequent on diverse
boards. On the other hand, a female CEO only has a signifi-
cant effect, when there are few women on the board.””

70 Cf. Velte (2020), p. 1310.

71 Cf. Busenbark et al. (2016), p. 237.

72 Cf. Crossland and Hambrick (2010), p. 812.

73 Cf. Busenbark et al. (2016), p. 248-251 for these sentences.
74 Cf. Aabo and Giorici (2023), p. 5-6 for these sentences.

75 Cf. Al-Shaer et al. (2024), p- 24 for these sentences.

76 Cf. Glass et al. (2016), p. 506-507.

77 Cf. Liu (2018), p. 137138 for these sentences.
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However, some studies indicate that no significant associ-
ation between CEO gender and ESG performance exists. For
the Indonesian banking sector, Sumarta et al. (2021) find no
significant relationship. This finding might be explained by
the limited number of female CEOs in the sample compa-
nies.”® Glass et al. (2016) find a positive influence of female
CEOs on environmental strengths and a negative influence
on environmental weaknesses, but this relationship is not sig-
nificant after controlling for other variables. In their sample,
the proportion of female CEOs is only 2 per cent.” Although
the low number of female CEOs is not explicitly mentioned
by the authors as the reason for the lack of significance, it
should be considered as a possible reason.

The findings on the influence of female CEOs on ESG per-
formance are mixed. Whether a positive association is found
depends, for example, on the ESG data used. Several stud-
ies, however, have found a positive association. Other studies
conclude that female CEOs have no significant influence on
ESG performance; in these studies, the proportion of female
CEOs is consistently very low, which may also be the cause
of this result. If one considers the upper echelons theory and
sees the CEO as the individual who makes the company’s key
decisions, it can be assumed that women, with their charac-
ter traits, have a significant influence on the sustainability of
the company. I therefore formulate the following hypothesis:

Hypothesis 3 (H3): There is a positive associa-
tion between the CEO being female and ESG per-
formance.

Since in the two-tier system the management board is ap-
pointed by the supervisory board, there might exist spillover
effects from women on supervisory boards to female mem-
bers on management boards. If this were the case, FiiPoG I
would also have an indirect effect on the number of women
on the management board. This relationship is examined by
Bozhinov et al. (2021) who find that indeed there exists a
positive and significant relationship between women on the
supervisory board and women on the management board.
This is especially true if they are appointed by the sharehold-
ers (in contrast to being appointed by the employees) and
they are serving on the nominating committee.’’ There is
evidence that in companies that have more women on the
supervisory board, there are also more women on the man-
agement board. However, it is questionable whether there
exists a causal relationship, or other influences, such as in-
creased pressure for the participation of women on boards,
explain this effect.®!

Dienes and Velte (2016) examine the impact of the per-
centage of women on the supervisory board on CSR disclo-
sure and find a positive and significant relationship. Com-
panies with a higher percentage of women on the supervi-
sory board report more intensely on CSR topics and disclose

78 Cf. Sumarta et al. (2021), p- 1027 for these sentences.

79 Cf. Glass et al. (2016), p- 503-504 for these sentences.

80 Cf. Bozhinov et al. (2021), p. 1325-1326 for these sentences.
81 Cf. Kirsch and Wrohlich (2020), p. 49 for these sentences.

more information.®’ In the context of mandatory sustain-
ability reporting in Germany, Gerwing et al. (2022) identify
a positive and significant association between the proportion
of women on the supervisory board and the reporting quality.
Surprisingly, this relationship does not hold to the proportion
of women on the management board. One possible explana-
tion for this is that less than 25 per cent of the companies
analysed have a woman on their management board, and
the overall proportion of women in these positions is low.®”

A study by HR consultancy Egon Zehnder (2021) in col-
laboration with the University of Gottingen describes a pos-
itive and significant association between the percentage of
women on supervisory boards and corporate sustainability.
The study analysed 534 companies, but the exact methodol-
ogy and therefore the significance of the results remain un-
clear.®*

Due to the lack of previous (rigorous) studies dealing with
the impact of gender diversity on the German supervisory
board on ESG performance, it should be analysed to what ex-
tent the influence of women on the supervisory board differs
from that of women on the management board and women
in the one-tier system. From this, it can then be deduced
whether a similar positive effect on ESG performance can be
expected and whether the previous results can also be trans-
ferred to the supervisory board.

Zahra and Pearce II (1989) identify three roles that
boards (of directors) assume: service, strategy and control.
The service role involves establishing external contacts, pro-
viding the organisation with external legitimacy and advis-
ing and supporting management with expertise. The control
role comprises the supervision, evaluation and monitoring
of management.®® The strategic role includes giving advice
to management and proposing strategic changes.®® In Ger-
many, only the supervisory role of the supervisory board is
legally recognised, while the other two roles are not. Based
on these roles, Steger and Jahn (2019) conducted a survey of
116 German companies in 2006. In doing so, they attempt to
close the research gap as to whether the supervisory board
only has the statutory control role, for example, the ap-
pointment of board members, or additionally an active and
advising role. Up to this point in time, the existing research
is ambiguous on this matter.®” They find that ethical issues
play a major role in the work of the supervisory board, even
more so than management tasks. Although the control role is
considered the most important of the three, the respondents
also attached great importance to the service and strategy
roles. It can therefore not be said that the supervisory board
is merely limited to monitoring the management board. The
larger the board size, the more pronounced the service and
strategy roles are.%®

82 Cf. Dienes and Velte (2016), p. 14-15 for these sentences.

83 Cf. Gerwing et al. (2022), p. 543 for these sentences.

84 Cf. Egon Zehnder (Ed.) (2021), p. 3 for these sentences.

85 Cf. Zahra and Pearce II (1989), p- 292-294 for these sentences.
86 Cf. zahra and Pearce II (1989), p. 298.

87 Cf. Steger and Jahn (2019), p. 362-363 for these sentences.

88 Cf. Steger and Jahn (2019), p. 369-370 for these sentences.
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Based on these findings, it is possible to explain why the
composition of the supervisory board might influence ESG
performance. Sustainability as an ethical issue could be con-
sidered as important by the supervisory board and, therefore,
be influenced by it. Howevey, it is also to be expected that the
results will differ from those of the management board and
the existing findings in the one-tier system. In this respect,
further evaluation is appropriate. I formulate the following
hypothesis:

Hypothesis 4 (H4): There is a positive associa-
tion between the percentage of female supervi-
sory board members and ESG performance.

4. Research Design

4.1. Data and Sample

My initial sample consists of companies listed on the Ger-
man stock indices DAX, MDAX and SDAX in the years 2020-
2021. This is after the FiiPoG I but before FiiPoG II came
into force. The three stock market indices consist of the
160 largest German companies on the Prime Standard of
Deutsche Bérse by free-float market capitalization.®” To be
included in the sample the company had to be part of the in-
dices at least once during the 2-year period. Companies that
were included for one day after a spin-off and afterwards no
longer part of the indices are not included in the sample. This
sample composition was selected because the majority (87.4
per cent in 2022) of the companies listed on the regulated
market and that were subject to equal codetermination be-
longed to one of these indices.”” These are also the compa-
nies to which the minimum participation requirements of Fii-
PoG 1II apply. In line with Velte (2016b) financial institutions
are excluded from the sample.”! This is due to the fact, that
financial institutions, like banks and insurance companies,
often have a higher leverage®” and operate in a different reg-
ulatory environment. Except for the two variables LogTA and
ROA, which were collected from the Wharton Research Data
Service (WRDS), all variables were obtained from the Re-
finitiv (formerly known as Thomson Reuters) database. The
number of women on the management board, the manage-
ment board size and single missing data points that were not
available on Refinitiv or WRDS were hand-collected from the
companies’ annual reports.

As the study is designed to obtain information specifically
on the impact of women on the management board and su-
pervisory board in the two-tier system, companies that do not
fulfil this requirement are excluded from the sample. This
applies in particular to the European legal form of the SE,
where there is a free choice between a one- and two-tier.”

89 Cf. STOXX (Ed.) (2024), p. 33.

0 Cf. Frauen in die Aufsichtsrite e.V. (Ed.) (2022), p. 4.
ol Cf. Velte (2016b), p. 102.

92 Cf. Fama and French (1992), p. 429.

93 Cf. Council Regulation (EC) No 2157/2001, Article 38.

As aresult, 28 company-year observations are excluded. Fur-
thermore, I exclude 27 observations with missing ESG data.
The reason for missing ESG scores is often that the company
no longer existed in the year or did not yet exist. The final
sample consists of 305 firm-year observations from 157 dis-
tinct companies.

4.2. Variable Measurement
4.2.1. Independent Variables

To test H1, that is the effect of women on the manage-
ment board on ESG performance, the independent variable
MBGend is the percentage of women on the management
board on 31 December of the year. It is calculated by di-
viding the number of women on the management board by
board size. The independent variable for testing H4, SBGend,
is calculated according to the same principle, with the dif-
ference that here the number of women on the supervisory
board is divided by the size of the supervisory board. The in-
dependent variable for H3, CEO, is a dummy variable that is
equal to one if the CEO of the company on 31 December was
female and O if the CEO was male. H2 is tested using four
dummy variables: Women0, Women1, Women2 and Women3.
Women0 is equal to one if there are no female members in the
management board and zero otherwise. Womenl, Women2
and Women3 are equal to one if there are at least one, two
or three female members on the management board, respec-
tively, and zero otherwise. The regression is done four times
with each dummy variable as the independent variable.

4.2.2. Dependent Variable

The dependent variable in all main models is ESG. ESG
scores from the Refinitiv database are used as a proxy for ESG
performance. This approach is in line with multiple earlier
studies investigating the effect of women on boards on ESG
performance.’® Refinitiv’s ESG score is based on more than
630 data points, assessing ESG performance on a scale from
0, being the lowest, to 100 being the highest attainable score.
They are collected from companies’ annual reports, company
websites, stock exchange filings and other publicly available
sources. Of these 630 data points the 186 most compara-
ble for each industry are selected and make up the final ESG
score. The score consists of a weighted average of three pillar
scores ‘Environment’, ‘Social’ and ‘Governance’. The weights
differ for each industry. For the environmental subscore, the
categories covered are Emission, Innovation and Resource Use.
The social score consists of the categories Community, Hu-
man Rights, Product responsibility and workforce. The Gover-
nance score covers CSR strategy, Management and Sharehold-
ers. Refinitiv also provides an ESG controversy score, which
is not part of the ESG score used in this study.”

94 Cf. Aabo and Giorici (2023), p- 3; Bigelli et al. (2023), p. 5; Velte
(2016b), p. 102.
95 Cf. Refinitiv (Ed.) (2022), p. 4-10 for this paragraph.
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4.2.3. Control Variables

Control variables are included in the regression models,
to control for other factors that influence ESG performance.
First, all independent variables, also act as control variables,
because it can be assumed that these have an influence on the
ESG score and are therefore included in all models. Only the
critical mass dummy variables are not included when testing
for the other hypotheses, since MBGend controls for the per-
centage of women on the management board more precisely.
Conversely, in regression model 2, where the critical mass
hypothesis is tested, the percentage of women on the man-
agement board is not included as a control variable, since
they would be correlated. The percentage of women on the
supervisory board is included in all models, the dummy vari-
able for female CEOs is only included in model 3, where the
CEO hypothesis is tested.

Previous research shows that firm and board characteris-
tics influence ESG performance, which have to be controlled
for and included in the statistical model. The selection of
control variables included in the model is based on previous
studies that examine the effects of women on ESG perfor-
mance.

First, I control for the size of both the management board
MBSize and the supervisory board SBSize. This is the num-
ber of members of each board at the end of the year. The
size of the board has different influences on corporate gov-
ernance. On the one hand, larger boards are less efficient
at making decisions. This is because coordination and com-
munication in larger groups of people is more difficult than
in smaller groups.”® This can lead to boards being unable
to effectively implement strategic changes, which would be
particularly necessary for a shift towards more sustainabil-
ity.”” On the other hand, Birindelli et al. (2018) argue that
larger boards are more diverse, and offer a broader range of
expertise and opinion.”®

The company’s leverage or debt ratio is included in the
model and calculated by dividing the company’s debt by the
total assets to form the variable DebtRatio. In previous stud-
ies, it is very common to include the debt ratio as an inde-
pendent variable in the model. However, the direction of the
effect of high leverage on ESG performance is not clear and
some authors find a positive association’”, while others find a
negative relationship'’. This can be explained by two differ-
ent theories. On the one hand, companies with a high level
of debt are very dependent on their creditors, who therefore
represent an important stakeholder group. This can lead to
the interests of other stakeholders, such as society, and thus
the commitment to sustainability, being neglected. On the
other hand, high debt is associated with increased agency
costs, which can be reduced through sustainability and sus-

96 Cf. Huther (1997), p. 263 for these sentences.
97 Cf. Goodstein et al. (1994), p. 248.

98 Cf. Birindelli et al. (2018), p. 5.

99 Cf. Al-Shaer et al. (2024), p. 13.

100¢f, Velte (2016b), p. 107.

tainability disclosure practices.'®! In both cases, it can be as-
sumed that the debt ratio explains part of ESG performance
and is therefore included in my model.

As a measure of firm size, the natural logarithm of total
assets LogTA is used. The natural logarithm is taken to reduce
the skewness of the variable. This is common practice in fi-
nance literature.'%? Gallo and Christensen (2011) find that
company size has a positive and significant influence on the
sustainability behaviour of companies. This is because larger
companies have more resources at their disposal to deal with
sustainability issues and are more in the public eye.'*®

The control variable ROA is used to measure financial
performance by including the firm’s Return on Assets in the
model. This is calculated by dividing income before extraor-
dinary items by total assets. Again, arguing with slack re-
sources theory, Waddock and Graves (1997) find that firms
with more slack resources, resulting from better financial per-
formance, can spend more of these resources to improve their
sustainability. Furthermore, there also seems to be evidence
that the causality runs in the reverse direction; financial per-
formance is improved by engaging in sustainability activities
which is referred to by the authors as a ‘virtuous circle’.'%*

SBMeetings controls for the number of supervisory board
meetings in a given year. Meeting frequency data for the
management board is not available and thus cannot be con-
trolled for. Evidence for the influence of board meeting fre-
quency is mixed. One study suggests that there is a positive
and significant influence of the number of board meetings
on sustainable development and stakeholder interest.'% Fre-
quency is positively associated with sustainability disclosure,
implying that firms with more board meetings have more
effective CSR strategies.'’® Vafeas (1999) finds the oppo-
site is true; high board meeting frequency is associated with
poor financial performance, suggesting that board meeting
frequency increases in times of crisis.'®” Applied to sustain-
ability, this would mean that a high number of supervisory
board meetings could indicate that the company is in distress
and thus also reduce its ESG performance, as fewer resources
can be allocated to it. For the German setting, no significant
influence of supervisory board meeting frequency on CSR re-
porting intensity was found.'%®

SBIndependence indicates the ratio of independent mem-
bers to the total number of supervisory board members. Ac-
cording to the German Corporate Governance Code (2022),
a supervisory board member is considered independent if he
or she has no personal or business relationship with the com-
pany or the management board which could result in a con-
flict of interest. This is particularly the case if the supervisory

101¢f. Khaled et al. (2021), p. 3 for these sentences.

102¢f. Dang et al. (2018), p. 161.

103¢f. Gallo and Christensen (2011), p. 36 for these sentences.
104t Waddock and Graves (1997), p. 314 for these sentences.
105¢f. Dube and Jaiswal (2015), p. 175.

106G, Jizi (2017), p. 651.

107¢f. Vafeas (1999), p. 140-141.

108¢f. Dienes and Velte (2016), p.- 12.
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board member or their close relative has been on the supervi-
sory board for more than 12 years, has been a member of the
management board in the last two years, is a close relative of
a member of the management board or has had a significant
business relationship with the company itself or with a com-
pany dependent on the company in the last year.'” Research
shows that board independence is positively associated with
the support of sustainable development goals''® and ESG
scores'!! and negatively with greenhouse gas emissions''?.
This is because independent supervisory board members are
in a better position to monitor the activities of the manage-
ment board, are more focused on stakeholder interests and
are less focused on achieving short-term objectives''®, with
sustainability being a long-term goal''*.

CSRCommittee is a dummy variable that indicates the
existence of a CSR Committee and is equal to one if the
company has a CSR committee and zero otherwise. It is a
sub-committee of either the management or the supervisory
board, to increase corporate social performance and create
transparency with regard to sustainability issues.''® Previous
research shows that the implementation of a CSR committee
has a positive and significant effect on environmental and
social scores, but no significant effect on governance in the
German setting.''® Based on this finding and in line with pre-
vious research, which finds a positive and significant effect
on ESG scores'!’, this variable is included in the model.

SusComplincen is a dummy variable equal to 1 if the mem-
bers of the management board are compensated with regard
to ESG performance and O otherwise. Firms that implement
such compensation regimes are, on average, more likely to
have better CSR performance. CSR-linked compensation is
more common in firms with independent boards and better
corporate governance. CSR is not seen as an agency cost
but rather beneficial to financial performance and thereby to
shareholders.''®

To account for differences between years and industries
I include year and industry fixed effects. YEAR is a dummy
variable equal to O for the fiscal year 2022 (t-1: 2021) and
equal to one for the fiscal year 2021 (t-1=2020). The indus-
try fixed effects dummy variables are based on the first two
digits of the Global Industry Classification Standard (GICS),
accounting for 11 industry sectors (10 after excluding finan-
cial institutions). They are equal to 1 if the company belongs
to that industry sector and 0 otherwise. The energy industry
is chosen as the reference point, and is therefore not included
in the regression models.

The models does not include a control variable that con-

109¢f. DCGK C recommendation C.6-7 for these sentences.
10cf, Tagliatela et al. (2023), p. 2499.

HN1cf. Bigelli et al. (2023), p. 11.

HN2¢f, Kim et al. (2023), p. 13.

H3¢f. Zaid et al. (2020), p. 1356.

14cf, Aragén-Correa and Sharma (2003), p. 84.

H5¢f, Eberhardt-Toth (2017), p. 1926-1927.

116, Baraibar-Diez and Odriozola (2019), p. 16.

17¢f. Birindelli et al. (2018), p. 14; Velte (2016b), p. 107.
18y, Hong et al. (2016), p. 205 for these sentences.

trols for whether the company falls under the provisions of
FiiPoG II. There are several reasons for this: firstly, it is not
expected that whether a company is subject to the law has
a direct impact on its ESG performance as measured by the
ESG score. Rather the effect of the FiiPoG II on ESG perfor-
mance is meditated by the number of women in the manage-
ment board, which is included in the regression. Secondly; it
is conceivable that the introduction of such a variable could
lead to multicollinearity, as the number of women on boards
could in turn depend on whether the law is applied. Further-
more, the majority of the data is from the period before the
introduction of FiiPoG II. For these reasons, I decided against
the inclusion of such a variable.

4.3. Regression Model

In line with Velte (2016b),''” I use three linear OLS re-
gression models to test the hypotheses. To examine the im-
pact of female management board members and female su-
pervisory board members on ESG performance and test H1
and H4 I use the following model:

ESG = a + 3;MBGend + 3,SBGend + f3;MBSize
+ 4SBSize + fBsDebtRatio + SsLogTA
+ ,ROA + BgSBMeetings + f3,SBIndependence (1)
+ f3,oCSRCommittee + f3;; SusCompIncen
+ Year FE + Industry FE + ¢

a denotes the intercept, 3s are the regression coefficients and
¢ is the error term.

H1 and H4 are tested using the same model, as it can
be expected from previous research that the percentage of
women on the management board as well as on the supervi-
sory board influences the ESG score, therefore they both ex-
plain part of the variance. The dummy variable CEO for the
CEO being female is not included, since the CEO is part of
the management board. Therefore, companies with a female
CEO have more women on the management board, which
makes MBGend and CEO not statistically independent and in-
creases the risk of multicollinearity, would they be included
in the same model. By adding industry and time-fixed effects,
I control for the differences between the two observed years
and between industries.

H2, whether a critical mass of women on the manage-
ment board is necessary to affect ESG performance, is tested
using dummy variables that are equal to 1 if a certain abso-
lute number of women on the board is reached and O oth-
erwise as the independent variable. Regression model 2 is
estimated four times, each time including only one of the
independent variables. This determines the impact on ESG
performance if a certain threshold of women as members of
the management board is met. MBGend is no longer used
to control for the proportion of women on the management

H9¢E. Velte (2016D), p. 104.
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board in this model as it would not be statistically indepen-
dent from the critical mass dummy variables. Again, the CEO
variable is not included in that model, since it would be cor-
related with the dummy variables. All control variables that
were included in regression model 1 are also included in this
model.

ESG = a + 3;Women0 + f3,Women1 + 3;Women2
+ B4Women3 + f35SBGend + 34MBSize
+ 3,SBSize + BgDebtRatio + fyLogTA + 3;,ROA @
+ f3,:SBMeetings + f3,,SBIndependence
+ f3,3CSRCommittee + f3;,SusComplIncen
+ Year FE + Industry FE+ ¢

The regression model that is used for testing H3 is the
only model, that additionally contains the CEO variable,
which is the independent variable in this model. SBGend is
included as a control variable in the model. To avoid mul-
ticollinearity issues, MBGend is not included in this model,
since CEOs are part of the management board, naturally the
percentage of female members on the management board
will be higher if the CEO is female. This is in line with
other studies investigating the effect of female CEOs on ESG
performance.'?’ Control variables are the same as in regres-
sion models 1 and 2, as it can be expected that the factors
influencing the ESG score are the same.

ESG = a + 3;CEO + 3,SBGend + f3;MBSize
+ 4SBSize + fBsDebtRatio + fgLogTA + 3,ROA
+ BgSBMeetings + 3,SBIndependence 3
+ f3,oCSRCommittee + f3;; SusComplncen
+ Year FE + Industry FE + ¢

Linear OLS regression has multiple assumptions which
are tested here. They are: normal distribution of the error
term, no multicollinearity among the independent variables,
homoscedasticity of residues, and linearity.'*! Plotting the
residuals it can be seen that there is no perfect linear relation-
ship, but where the most data points are, the line is almost
vertical at zero. Checking for normality of the distribution of
residuals it can be observed that there is a normal distribution
which is slightly negatively skewed. To detect multicollinear-
ity of the independent variables, the variance inflation factor
(VIF) is calculated. Except for the industry dummy variables,
where some multicollinearity can be expected, the VIFs for
regression equation 1 range from 1.1961 to 2.9264 with the
mean being 1.5234. For regression equations 2 and 3 the
VIFs are very similar, as mostly the same dependent variables
are included in the model. VIF values larger than 10 are con-
sidered to be problematic and imply multicollinearity.'?? The

120¢f. Aabo and Giorici (2023), p. 3; Al-Shaer et al. (2024), p. 8.
121¢f. poole and O’Farrell (1971), p. 148.
122¢f. Neter et al. (1983), p. 392.

VIF values in all models are well below the threshold, which
indicates no problematic multicollinearity exists. Lastly, to
test for homoscedasticity of residue a Breusch-Pagan-Test is
used. The null hypothesis of the test is heteroscedasticity.'*
The p-value is below the 1 per cent significance level for all
models which means I reject the null hypothesis, which in
turn means, heteroscedasticity is likely to be present in the
data.'?* Despite this, a linear regression model is used, be-
cause the other assumptions are met.

All independent variables are lagged by one year, to ac-
count for the delay in the causal effect. The ESG score is com-
pared to the board composition of the previous year. This is
because board members who are new to the board need time
to settle in and contribute their ideas and suggestions. It also
takes time for management decisions, that impact ESG per-
formance, to have an effect. This approach is in line with
multiple other studies that analyse the influence of gender
diversity on sustainability.'%°

5. Empirical Analysis

5.1. Descriptive Statistics

The descriptive statistics (mean, standard deviation, me-
dian, maximum and minimum) are presented in Table 1. The
average ESG Score is 0.617, with 0 being the lowest and 1 be-
ing the highest attainable score. This is considerably higher
than the mean of 0.251, that Velte (2016a) reports for compa-
nies belonging to the three DAX indices for the period 2010-
2014.'%° Companies in the sample are rated at a wide range
of scores, with the lowest score being 0.115 and the high-
est awarded score at 0.932. The mean of the environmen-
tal and social pillars of the ESG score EnvSocMean (without
the governance pillar) is 0.608. That is only slightly lower
than the ESG score itself and it has approximately the same
minimum and maximum as the ESG score and also a simi-
lar standard deviation.The average management board has 4
members, with the smallest management board in the sam-
ple consisting of 2 and the largest of 9 members. On average
only 13.9795 per cent of the management board members
are female. The highest proportion of females in the sample
is 50 per cent, which means there is no board on which there
are more women than men. In 59 per cent of the boards,
there is not a single female member. The position of the CEO
is heavily male-dominated, with only 3.9344 per cent of the
companies having a female CEO. There are only 12 firm-year
observations with a female CEO. The proportion of women
as CEOs is therefore 3.5 times lower than the proportion of
women on the management board. In 44.26 per cent of the
company-year observations, the remuneration of the man-
agement board members was linked to the ESG performance

123¢f Breusch and Pagan (1979), p. 1288.
124 ; : s .
See Appendix B ,Regression Assumptions for detailed results for VIFs and
Breusch-Pagan-Test
125Cf. Menicucci and Paolucci (2022), p. 9-10; Velte (2016b), p. 103.
126Cf. Velte (2016a), p. 21.
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Table 1: Descriptive Statistics

Variable Mean SD Min Median Max
ESG 0.6169 0.1760 0.1156 0.6331 0.9323
EnvSocMean 0.6080 0.2020 0.0118 0.6229 0.9373
MBGend 0.1031 0.1398 0.0000 0.0000 0.5000
SBGend 0.2901 0.1345 0.0000 0.3333 0.6667
MBWomen 0.4590 0.6170 0.0000 0.0000 3.0000
SBWomen 3.3869 2.3483 0.0000 4.0000 9.0000
CEO 0.0393 0.1947 0.0000 0.0000 1.0000
MBSize 4.0000 1.5623 2.0000 4.0000 9.0000
SBSize 10.7475 5.5160 2.0000 12.0000 24.0000
DebtRatio 0.2620 0.1667 0.0001 0.2454 1.0329
LogTA 22.1734 1.7166 18.6200 21.9600 26.9900
LogMarketCap 22.0054 1.4921 18.8515 21.8318 25.7511
ROA 0.0294 0.0640 -0.2433 0.0362 0.2487
SBMeetings 8.0623 4.9477 3.0000 7.0000 52.0000
SBIndependence  0.5282 0.3561 0.0000 0.5000 1.0000
CSRCommittee 0.7836 0.4125 0.0000 1.0000 1.0000
SusComplncen 0.4426 0.4975 0.0000 0.0000 1.0000
WomenO 0.5967 0.4914 2.0000 1.0000 1.0000
Women1 0.4033 0.4914 0.0000 0.0000 1.0000
Women2 0.0459 0.2096 0.0000 0.0000 1.0000
Women3 0.0098 0.0989 0.0000 0.0000 1.0000

Notes: For definitions of the variables, please see Appendix A.

of the company. This means around half of the companies
offer monetary incentives to increase ESG activity. The ma-
jority of companies have a CSR committee, namely 78.36 per
cent. The supervisory board has an average of 10.7475 mem-
bers, much larger than the average management board. The
smallest supervisory board only has two and the largest has
24 members. The average proportion of women on the su-
pervisory board is 29 per cent. This is far higher than the pro-
portion of women on the management board. This is to be
expected, as most of the companies in the sample fall under
the provisions of FiiPoG I, which stipulates a 30 per cent pro-
portion of women by law. However, the average suggests that
most companies do not appoint women to the supervisory
board beyond the statutory minimum. While in 32 company-
year observations, not a single woman is represented on the
supervisory board, the 50 per cent mark is only exceeded in
4 firm-year observations.

On average, the supervisory board meets 8.06 times a
year, with a very wide range of 3 to 52 meetings. The aver-
age proportion of independent supervisory board members
is 52.82 per cent, which means that just over half of the su-
pervisory board members are independent. There are also

supervisory boards that are completely independent and su-
pervisory boards that do not have a single independent mem-
ber. The average firm in the sample has total assets of € 4.26
billion. The log of total assets is taken to create the variable
LogTA. The mean return on assets in the sample is 2.94 per
cent and the mean debt ratio is 0.262.

Table 2 presents the Pearson correlation matrix for all
variables but the year and industry dummy variables. The
results do not suggest any serious multicollinearity in the
regression. This is also supported by the low VIFs, as dis-
cussed in section 4.3. As expected, the dependent variable
ESG and the independent variable MBGend are positively and
significantly correlated, however, the correlation is not very
strong (0.2122). The independent variable for the propor-
tion of women on the supervisory board is slightly stronger
correlated with ESG (0.3247) and the correlation is highly
significant at the 1 per cent level. ESG is slightly negatively
(-0.0284) correlated with the CEO dummy, however this cor-
relation is not significant. All independent variables and con-
trol variables except CEO, DebtRatio, ROA, SBMeetings are
significantly correlated with ESG. Except for the insignificant
CEO variable, all correlations are positive.
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Table 2: Pearson Correlation Matrix

(@) 2) 3) 4) %) (6) (@] (€))] (©)] (10) 11
(1) ESG 1
(2) EnvSocMean 0.9345** 1
(3) MBGend 0.2122% 0.1967*** 1
(4) SBGend 0.3247* 0.3003*** 0.0327 1
(5) MBWomen 0.3260 0.3154** 0.8704*** 0.0721 1
(6) SBWomen 0.4436"* 0.4847* 0.1596"** 0.7019*** 0.2970™** 1
(7) CEO -0.0284 -0.0294 0.3117%* -0.1007* 0.1777** -0.0262 1
(8) MBSize 0.3656™* 0.3836™* 0.2139*** 0.1527** 0.5460%* 0.4205™** -0.0649 1
(9) SBSize 0.4177%* 0.4901*** 0.1523*** 0.3679*** 0.3057*** 0.8753™* 0.0062 0.4546™** 1
(10) DebtRatio 0.0773 0.0535 0.1384** 0.0788 0.1890** 0.1121* -0.0353 0.0507 0.1063* 1
(11) LogTA 0.5676™* 0.5678™** 0.2417%* 0.2891*** 0.4435™** 0.6132%** -0.0323 0.5219** 0.6652%** 0.2568™** 1
(12) LogMarketCap 0.5846™** 0.5417%* 0.1761*** 0.2013*** 0.3825™** 0.4289*** -0.0613 0.4924** 0.4310™** 0.0501 0.7753***
(13) ROA 0.0265 0.0255 0.0267 -0.1534*** 0.0311 -0.1606*** 0.0089 0.0553 -0.1498** -0.2668*** -0.148**
(14) SBMeetings 0.0751 0.0494 0.0809 -0.0761 0.0606 -0.0312 0.0043 0.0281 -0.0273 0.1547* 0.1344**
(15) SBIndependence 0.3415%* 0.2175** -0.0131 0.0819 0.0150 0.0015 0.0102 0.0239 -0.0590 0.1685"** 0.1908"**
(16) CSRCommittee 0.4614** 0.4488™** 0.1486™** 0.1343** 0.1848™** 0.2090™** 0.1063* 0.1378** 0.2347** 0.1197** 0.3390"**
(17) SusComplncen 0.2540** 0.1852*** 0.2374*** 0.1469** 0.2682*** 0.2077*** 0.0573 0.1270** 0.1775™* 0.0334 0.2708"*
(18) WomenO -0.3091*** -0.3038™** -0.8987** -0.0825 -0.9064** -0.2834*** -0.2462%* -0.4628™** -0.2938*** -0.1406** -0.3951%*
(19) Women1 0.3091*** 0.3038™** 0.8987*** 0.0825 0.9064** 0.2834*** 0.2462*** 0.4628* 0.2938™** 0.1406™* 0.3951%*
(20) Women2 0.1678** 0.1501*** 0.3638*** -0.0213 0.6250™** 0.1175™ -0.0444 0.4018** 0.1352** 0.1589*** 0.2656**
(21) Women3 0.1425™* 0.1404** 0.1942%** 0.0855 0.4111%** 0.1961*** -0.0202 0.2556** 0.1614*** 0.1439** 0.2408"**
(12) (13) (14) (15) (16) a7n (18) (19) (20) 21
(12) LogMarketCap 1
(13) ROA 0.1315** 1
(14) SBMeetings 0.0553 -0.2525%** 1
(15) SBIndependence 0.2469*** 0.0112 0.1061* 1
(16) CSRCommittee 0.2606™** -0.0433 0.1404™* 0.2495*** 1
(17) SusComplncen 0.2863*** -0.0104 0.0329 0.0915 0.0996* 1
(18) WomenO -0.3337*+* -0.0191 -0.0708 -0.0006 -0.2210** -0.2363*** 1
(19) Women1l 0.3337%** 0.0191 0.0708 0.0006 0.2210™** 0.2363*** A1 1
(20) Women2 0.2479** 0.0510 -0.0091 0.0104 0.0011 0.1831** -0.2668"** 0.2668"** 1
(21) Women3 0.2029*** -0.0087 0.0458 0.0686 0.0524 0.1118* -0.1212** 0.1212** 0.4544*** 1

Notes: *, **, *** represent significance levels of 0.10, 0.05, and 0.01, respectively. For definitions of the variables, please see Appendix A.
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5.2. Regression Results and Discussion

Table 3 shows the results for the regression model us-
ing MBGend and SBGend as independent variables, investi-
gating the relationship between females on the supervisory
and management board on ESG performance (H1 and H4).
As a goodness of fit measure, the adjusted R? is employed.
The adjusted R? of the model is 0.546, indicating a good fit
of the regression model. Between MBGend and ESG I find
a positive and significant association, with a regression co-
efficient of 0.1136 at the 5 per cent significance level. This
suggests that for a 1 per cent increase in women on the man-
agement board, the ESG score increases by 0.1136 points.
Compared to a company with no women on the management
board, a company that has 50 per cent women on the man-
agement board, the ESG score would be 5.68 points higher.
For the interpretation, it should be noted that although the
variable ESG is coded on a scale of O to 1, the ESG score
itself is given on a scale of O to 100. The results are in sup-
port of H1 and suggest that a higher proportion of women on
the management board positively affects ESG performance.
The direction of the effect is in line with earlier studies, that
show that female members and gender diversity on the man-
agement board have a positive and significant influence on
ESG performance.'?” Velte (2016b) also finds a positive and
significant association for the German setting, however, the
effect size he finds is more than twice as large, with a co-
efficient of 0.254, which suggests that for every 1 per cent
increase in women on the management board, the ESG score
increases by 0.254 points. Furthermore, the association Velte
finds is stronger, with significance at the 1 per cent level.'?®
This difference could be explained by the different sample
used, which in addition to German companies also consisted
of Austrian companies and the fact that an earlier period was
examined.

With the average management board only consisting of 4
members and the average proportion of females on the man-
agement board being only 10.31 per cent, the results sug-
gest that although there is a relatively low proportion of fe-
male management board members in the sample companies,
they do have a significant impact on ESG performance. This
indicates that a critical mass of female management board
members is not needed to have a significant and positive in-
fluence on ESG performance and that even few women can
make a positive impact. These results are in contrast to Rao
and Tilt (2021), who found that although women have a pos-
itive influence on sustainability in principle, the low number
of women on the board and the associated barriers prevent
this positive influence from unfolding.'?* My results reflect
what the majority of previous research has found. They show
that women, even in small numbers as in the sample, can
have a significant positive impact on sustainability. This mat-
ter will be analysed in more detail using regression model 2,

127Cf. Harjoto et al. (2015), p. 641-642; Bear et al. (2010), p. 217; Shahbaz
et al. (2020), p. 11.

128¢f Velte (2016b), p. 106 for these sentences.

129Cf. Rao and Tilt (2021), p. 76-77.

which uses dummy variables to investigate how the impact
of women on ESG performance changes, if the number of
women on the management board increases.

Table 3: Female Supervisory and Management Board Members

Regression
ESG

Independent Variable Coefficient p-value
Intercept -0.4096 0.0039***
MBGend 0.1136 0.0336*"
SBGend 0.1802 0.0023"**
MBSize 0.0053 0.3373
SBSize 0.0023 0.2304
DebtRatio -0.0461 0.3226
LogTA 0.0396 0.0000"**
ROA 0.1205 0.3282
SBMeetings 0.0009 0.5438
SBIndependence 0.1236 0.0000"**
CSRCommittee 0.1068 0.0000***
SusComplncen 0.0288 0.0572*
Year Effects included
Industry Effects included
N 305
Adj. R? 0.546

Notes: *, **, *** represent significance levels of 0.10, 0.05, and 0.01,
respectively. For definitions of the variables, please see Appendix A.

The regression results for regression model 2 are dis-
played in Table 4. It tests H2, namely that a critical mass of
three or more women on the management board is needed to
have a significant effect on ESG performance. For the hypoth-
esis to be accepted, the increase in the coefficient between
WomenZ2 and Women3 should be significantly higher than the
increase from Womenl to Women2. Furthermore, according
to tokenism theory the impact of one woman, represented by
the coefficient of Women1, on the management board should
be insignificant. The regression is run 4 times, each time with
a different independent dummy variable, which represents a
threshold of an absolute number of women on the manage-
ment board being met. The coefficient -0.0308 for WomenO is
negative and significant at the 10 per cent level. This suggests
that having no women on the management board has a nega-
tive and significant effect on ESG performance. As expected,
having at least one woman on the management board has
the opposite effect of having no women on the management
board; the sign of the coefficient for Women1 is switched in
comparison to WomenO, the p-value is the same. This implies
that including one woman on the management board has
a significant and positive impact on ESG performance. For
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Table 4: Critical Mass Regression

ESG
Independent Coefficient p-value Coefficient p-value Coefficient p-value Coefficient p-value
Variable
Intercept -0.3679 0.0120"*  -0.3987 0.0053™*  -0.4128 0.0059**  -0.4320 0.0026**
WomanO -0.0308 0.0723*
Womanl 0.0308 0.0723*
Woman2 0.0437 0.2556
Woman3 0.0235 0.7549
SBGend 0.1803 0.0024**  0.1803 0.0024**  0.1808 0.0025**  0.1721 0.0038***
MBSize 0.0032 0.5854 0.0032 0.5854 0.0044 0.4511 0.0063 0.2621
SBSize 0.0022 0.2474 0.0022 0.2474 0.0023 0.2275 0.0022 0.2609
DebtRatio -0.0436 0.3496 -0.0436 0.3496 -0.0428 0.3636 -0.0365 0.4364
LogTA 0.0395 0.0000**  0.0395 0.0000"*  0.0397 0.0000**  0.0404 0.0000**
ROA 0.1299 0.2922 0.1299 0.2922 0.1373 0.2670 0.1429 0.2485
SBMeetings 0.0010 0.4954 0.0010 0.4954 0.0011 0.4790 0.0010 0.5101
SBIndependence 0.1228 0.0000**  0.1228 0.0000"*  0.1203 0.0000**  0.1187 0.0000***
CSRCommittee 0.1058 0.0000"*  0.1058 0.0000**  0.1109 0.0000"*  0.1098 0.0000***
SusComplIncen 0.0302 0.0461**  0.0302 0.0461*  0.0326 0.0312**  0.0343 0.0227*
Year Effects included included included included
Industry Effects included included included included
N 305 305 305 305
Adj. R? 0.5439 0.5439 0.5408 0.5389

Notes: *, **, *** represent significance levels of 0.10, 0.05, and 0.01, respectively. For definitions of the variables, please see Appendix A.

the third dummy variable Women2, the coefficient is slightly
higher, at 0.0437, however it is insignificant at a p-value of
0.2556. For Women3 the coefficient is the lowest of the three
at 0.0235. Again it is not significant at a p-value of 0.7549.
These results are opposite to what would have been necessary
to accept H2. The statistical analysis suggests that the first
woman on the management board has a positive and signif-
icant impact on ESG performance, and that while additional
women further improve sustainability, a single woman also
makes a major contribution. A critical mass of three women
is not needed to have a positive and significant effect on ESG
performance.

The conclusion that can be drawn from the data is that not
having a woman on the management board has a negative
impact on ESG performance. This means that the ESG score
is on average 3.2 points lower than in companies that have
at least one woman on the management board.

The results of regression model 2 also emphasise the re-
sults of model 1 and confirm H1, namely that women on the
board have a positive influence on ESG performance. The co-
efficients for Women2 and Women3 are not significant, which
is why they should be interpreted with caution. However, the

interpretation of the coefficients would allow the conclusion
to be drawn about an inverted U-shaped relationship; the co-
efficient of Women2 is greater than the coefficient of Women3,
which means that the positive influence on ESG performance
decreases again when there are more than 2 women on the
management board. These results would be in line with pre-
vious research'®, but are based on non-significant results so
further research is necessary to confirm these findings.

Part of the critical mass theory also states that a single
woman is merely a token woman and has no positive impact
on sustainability. The fact that there are so many companies
with only one woman in the sample and that both MBGend in
regression model 1 and regression model 2 with the indepen-
dent variable Women1 have a positive and significant effect
on the sustainability of the company, allow the conclusion
that even a single woman on the board can have a positive
effect on the sustainability of the company. This is particu-
larly interesting in the context of FiiPoG II, as the law only
obliges companies to appoint one woman to the management
board.

130¢f, Birindelli et al. (2018), p. 11-12; Nuber and Velte (2021), p. 1976.
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However, another explanation for the regression results,
namely that including a second and third woman on the man-
agement board does not lead to a larger increase in ESG per-
formance than the inclusion of the first women, should also
be considered: there are only three firm-year observations
in the sample that have three women on the board, two of
which belong to the same firm. The influence of at least
three women on the board on ESG performance is therefore
only determined based on these three observations. Also,
there are only 14 observations in which 2 or more women
are present on the management board. If the dummy vari-
ables Women2 and Women3 only take the value one in such a
small number of observations, the regression coefficient for
the independent variable will most likely not be significant,
even if there were a significant effect in the population. Al-
though the model does not confirm the critical mass theory,
conversely it cannot be said that the critical mass theory is
rejected. There are just too few observations in the sample
in which the hypothesised critical mass of women is reached
to be able to come to a meaningful conclusion about whether
the critical mass effect does or does not exist. To conduct a
meaningful study with this sample, the number of companies
with at least 3 women on the board would have to be signifi-
cantly higher. Although this regression model again confirms
that more women generally have a positive influence on the
sustainability of companies, there are too few women on the
management boards to be able to make statements about the
validity of the critical mass theory.

Regarding the question of whether critical mass holds
true for the German setting, my results neither confirm that
the critical mass theory is correct, nor can they clearly re-
fute it, due to my sample containing too few companies in
which the critical mass is reached. However, one important
contribution can be made regarding token women. By de-
scribing token women, who have little influence on strategic
processes and are included on the board mainly for outward
appearances, previous literature often gives the impression
that having one woman is as good as having none.'*! How-
ever, this would be a serious error, as my results show that
a single woman can also have a positive influence and that
the inclusion of a woman is the first step, albeit a small one,
towards a board with equal representation.

Table 5 shows the results for regression model 3 which
tests for H3, whether there is a positive impact on female
CEOs on ESG performance, as measured by the ESG score.
The coefficient of the CEO variable is negative at -0.0189.
However, the relationship is not statistically significant, as
indicated by a p-value of 0.6056. The lack of significance
means H3 can be rejected, implying there is no significant re-
lationship between female CEOs and ESG performance. This
result is not necessarily because female CEOs have no impact
on ESG performance. In fact, there are multiple explanations
for such a result. The first, being the most obvious, is that fe-
male CEOs indeed have no effect on ESG performance. An-
other possible explanation is, that the hypothesis is true for

131¢f. Kanter (1977), p. 966-968; Konrad et al. (2008), p. 160.

the population, but there is just not enough evidence in the
sample to support the hypothesis, also referred to as a Type II
error.'®>? The most probable cause of this error for my sample
is, that the sample size is too small, the characteristic hypoth-
esized to have an effect, that is the CEO being female, occurs
too rarely. Since only 12 of the total 305 firm-year obser-
vations have a female CEQ, even if there were a significant
effect, it may not be measurable due to the small number of
female CEOs. To rule out with certainty that female CEOs
have no influence on ESG performance, a sample would be
required in which the proportion of female CEOs is higher
or the total number of observations is larger. It can be con-
cluded that for my sample of German DAX, MDAX and SDAX
firms in the two-year period observed, no significant effect of
the female CEOs on ESG performance can be found.

Table 5: Female CEO Regression

ESG

Independent Variable Coefficient p-value
Intercept -0.4316 0.0025%*
CEO -0.0189 0.6056
SBGend 0.1695 0.0045***
MBSize 0.0065 0.2468
SBSize 0.0023 0.2448
DebtRatio -0.0363 0.4374
LogTA 0.0403 0.0000***
ROA 0.1435 0.2462
SBMeetings 0.0010 0.5065
SBIndependence 0.1188 0.0000™**
CSRCommittee 0.1108 0.0000***
SusComplncen 0.0350 0.0205*
Year Effects included
Industry Effects included
N 305
Adj. R? 0.5391

Notes: *, **, ** represent significance levels of 0.10, 0.05, and 0.01,

respectively. For definitions of the variables, please see Appendix A.

Based on the upper echelon theory and the associated as-
sumption that the characteristics of top management have a
significant influence on corporate decisions and thus also on
sustainability, and the findings that women on management
and supervisory boards have a positive influence on sustain-
ability, it is surprising that this relationship should not exist
for female CEOs. Especially as the CEO holds the position of
top decision maker in the company.'**

132¢f. Visentin et al. (2020), p. 918.
133Cf. Busenbark et al. (2016), p. 237.



956 E M. GooRen / Junior Management Science 10(4) (2025) 940-965

However, these results are in line with part of the previ-
ous research, which also found a non-significant association
of female CEOs on ESG performance when using ESG scores
specifically provided by Refinitiv. The insignificant nature of
my finding could also be due to the data provider that pro-
vides the ESG scores as a significant positive relationship was
found for Bloomberg ESG scores, but not for ESG scores pro-
vided by Refinitiv.'** My results also match the findings of
Sumarta et al. (2021) who also find a non significant rela-
tionship and use the same explanation, namely that there are
few female CEOs in their sample.'*”

In support of H4, I find a positive and significant associ-
ation between SBGend and ESG with a regression coefficient
of 0.1802 which is significant at the 1 per cent level. This
result suggests that women on the supervisory board have a
positive and significant impact on ESG performance. In com-
parison to the effect women have on the management board,
the effect of women on the management board is larger, as
the coefficient of SBGend is more than 1.5 times higher than
the coefficient of MBGend. This is rather surprising as mem-
bers of the management board are more directly involved in
managing the company’s affairs and its strategic positioning.
This would suggest that the positive effect women have, ac-
cording to the upper echelons theory, would be larger for the
management board. But the regression results suggest that
the opposite is the case.

To date, there have been no other studies in the German
setting that use a regression model to analyse the impact of
women on the supervisory board on ESG performance. On
the one hand, my results are therefore not comparable with
previous study results for the German Setting. On the other
hand, however, they provide new and important insights into
how women on supervisory boards affect ESG performance.
The fact that the gender of supervisory board members, and
thus their characteristics according to the upper echelons the-
ory, have an influence on sustainability as a management
outcome of the company also ties in with previous findings
on the changing role of the supervisory board.'*° It shows
that the supervisory board not only has a controlling func-
tion but that it also plays a role that leads to strategic changes
within the company and therefore has an influence on eth-
ical and social issues such as sustainability. My results are
in line with previous research on the impact of women on
boards and as expected. They are consistent with findings
that women on boards in general have a positive impact on
ESG performance. They also complement the research in the
German setting that the proportion of women on the supervi-
sory board has a positive influence not only on sustainability
reporting'®’ but also on ESG performance itself.

As the regression models largely contains the same con-
trol variables, these are considered together in the following
section and their impact on ESG performance is described

134¢f. Aabo and Giorici (2023), p. 5-6 for these sentences.
135¢f. Sumarta et al. (2021), p. 1027.

136Gf, Steger and Jahn (2019), p. 369-370.

137Cf. Dienes and Velte (2016), p. 14-15.

and analysed.

The coefficients for both board size variables, MBSize
for the management board size and SBSize for the super-
visory board size are insignificant with a p-value of 0.3373
and 0.2304 respectively, for regression model 1. As previ-
ous research suggests, board size has no clear effect on ESG
performance, as larger boards are, on the one hand, more
inefficient at communicating and coordination,'*® and on
the other hand, offer a broader range of diversity and opin-
ions.'®? This is also reflected in the insignificant association I
find in the data, as the direction of the effect is unambiguous
and the results are expected.

The association between DebtRatio and ESG is found to
be insignificant at a p-value of 0.3226 for regression model 1
and a slightly higher p-value for models 2 and 3. As expected
from previous studies the coefficient is negative at -0.0461.
Findings from previous studies are inconclusive with some
studies showing a positive effect of high leverage and others
showing a negative effect on ESG performance. As discussed
earlier, this can be due to reducing agency costs associated
with high debt through sustainable actions or the neglect of
the community stakeholders by focusing mainly on creditors,
when debt is high, leading to lower ESG performance.'*’ As
the effect of high leverage can lead to ESG performance go-
ing in both directions for different companies, or even within
the same company, this can lead to the association being in-
significant.

In all regression models, there is a positive and significant
association between the natural logarithm of LogTA and ESG.
This suggests that firm size has a positive influence on ESG
performance. The regression coefficient in model 1 is 0.0396
and does not deviate in the other models. It is significant
at the 1 per cent level. Because of the log transformation of
the independent variable, the interpretation of the regression
coefficient is not straightforward. The results suggest that
if the total assets of a firm increase by 1 per cent the ESG
score increases by 0.0394 points.'*! The finding that ESG
performance increases with increasing firm size, as proxied
by total assets, is consistent with previous studies.'** This
was expected as larger firms have more resources available
to invest in sustainable development and practices.

The association between ROA and ESG is positive with
a coefficient of 0.1205, however it is insignificant. Previous
research would have suggested a positive but significant re-
lationship.'**

In all models the control variable SBMeetings is insignifi-
cant, in model 1 the p-value is 0.5438, in models 3 it is also
above the 50 per cent significance level. The regression co-
efficient is close to zero (0.0009) for model 1. This result is
not unexpected, as the effects and reasons for a large num-
ber of supervisory board meetings are not unambiguous. On

138Cf. Goodstein et al. (1994), p. 248.

139¢f. Birindelli et al. (2018), p. 5.

140¢f. Khaled et al. (2021), p. 3.

141 8. = 0.0396, B * In(1.01) = 0.000394

142¢f. Chang et al. (2024), p. 14; Liu (2018), p. 126; Velte (2016b), p. 106.
143¢f. Gallo and Christensen (2011), p. 336.
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the one hand, a high number may indicate difficulties in the
company or inefficiencies in management; on the other hand,
many meetings may also indicate better and more intensive
communication and diligence. The finding of an insignificant
association between the frequency of board meetings and the
ESG score is in line with previous research, which also reports
a positive coefficient that is not significant.'**

SBIndpendence is positively and significantly associated
with ESG at the 1 per cent significance level. The regression
coefficient is 0.1236 for model 1, suggesting that if the per-
centage of independent members on the supervisory board
rose by 1 per cent, the ESG score would increase by 0.1253
points. This finding was expected, as independent board
members are more likely to monitor management activities
more objectively, and reflects what was found in previous
studies.'*

As expected, the association between CSRCommittee and
ESG is positive and significant at the 1 per cent significance
level. The coefficient is 0.1068 implying that a company
that has a CSR Committee has an ESG score that is on aver-
age 10.68 points higher, than a company that has not imple-
mented a CSR Committee. The results for regression models
2 and 3 also show a significant and positive association with
similar coefficients. However, it should also be taken into ac-
count that other effects may play a role here. For example,
companies that place a particularly high value on sustainabil-
ity are more likely to implement a CSR committee, meaning
that the committee is not the cause of the increased ESG per-
formance, but rather that there is a reverse causality.

I find that there exists a positive association between the
existence of sustainability compensation incentives and ESG
performance. The association is significant at the 10 per cent
level for regression model 1 and for regression model 3 even
at the 5 per cent level. The regression coefficient for Sus-
Complncen in model 1 is 0.0288, implying that for compa-
nies that have linked management board remuneration to the
achievement of sustainability targets, the ESG score is on av-
erage 2.88 points higher, compared to companies that have
no sustainability compensation incentives. Although the as-
sociation is positive and significant the effect is relatively
small. This is in line with previous research, which found that
integrating CSR criteria into executive compensation leads
to improved ESG performance, by increasing management
long-term orientation, increasing environmental and social
initiatives, increasing environmental innovation and reduc-
ing greenhouse gas emissions.'*®

Year and industry dummies were included in all three
models. The year dummy was significant at the 10 per cent
level for model 1 and 2 and insignificant for model 3.

One limitation of this study is that the operationalisation
of ESG performance was based on Refinitiv’s ESG scores. It
should be noted that there are ESG scores available from
other providers, like Sustainalytics or MSCI. These scores

144¢f. Al-Shaer et al. (2024), p. 13; Birindelli et al. (2018), p. 11.
145¢Cf. Al-Shaer et al. (2024), p. 13.
146Cf Flammer et al. (2019), p. 1097.

significantly differ from each other, with the main driver
of this divergence being how the ESG score is measured.
Furthermore, there is a rater effect, meaning that if a com-
pany receives a good score in one category, it also receives
good scores in other categories.'*” These findings should be
taken into account when interpreting the regression results.
Chatterji et al. (2016) find that ESG scores from different
raters have a low correlation and that they vastly differ from
one another, although raters are measuring the same the-
oretical construct, that is ESG performance.'*® Depending
on which ESG score is used, different associations between
board characteristics and ESG performance can be found.
Aabo and Giorici (2023) find no association between the
CEO gender and ESG performance when using ESG scores
provided by Refinitiv, but when using ESG scores by the data
provider Bloomberg a positive and significant association can
be found. This is mainly due to differences in the environ-
mental and social scores.'*” It would be interesting to repeat
the study with ESG data from other data providers, like
Bloomberg and see if the outcomes match or are different.
Furthermore, the data covers only a period of two years.
During these two years, changes, especially those that oc-
curred due to legislation, are difficult to observe. This would
require more than two years of data. While the impact of
women on the management board is important to under-
stand the potential effect of F{iPoG II, the law only went into
effect in August of 2022. This period is only covered by the
lagged ESG variable and only by half a year. The effects of
FiiPoG 1II are not contained in the data, especially for the
number of women on the management board since the in-
dependent variables are from the years 2020 and 2021. To
address this limitation, another study would have to be car-
ried out covering a longer period both before and after the
introduction of the law. This is not possible with the data
currently available, as ESG data is available for 2022 at the
latest.In my research so far, I have assumed that the influ-
ence of women on ESG performance is linear; more women
lead to more sustainability. This is also reflected in my choice
of a linear regression model. However, it is also conceiv-
able that the underlying mechanism is not the proportion of
women, which increases sustainability, but gender diversity.
This would mean that from a certain proportion of women,
for example, 50 per cent, the ESG performance decreases
again, as male perspectives are missing. In this case, there
would be an inverted U-shaped relationship in which the ESG
performance first increases with an increasing proportion of
women, reaches its maximum at an unknown point and then
decreases again, as found in previous studies.'*’ Regression
model 2 provides an indication of this relationship, but it is
based on non-significant coefficients. To investigate this re-
lationship further, it would be necessary to have a sample in
which all distributions of men and women occur, including

147¢f, Berg et al. (2022), p. 1341 for these sentences.

L48¢f. Chatterji et al. (2016), p. 1607-1608.

149¢f. Aabo and Giorici (2023), p. 5 for these sentences.

150¢f, Birindelli et al. (2018), p. 11-12; Nuber and Velte (2021), p. 1976.
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companies where women are overrepresented. In my sam-
ple of DAX, MDAX and SDAX companies, the highest pro-
portion of women on the management board is 50 per cent.
There are no management boards in the sample, in which
men are in the minority. In 4 firm-year observations, there
are more women on the supervisory board than men. Again,
not enough to analyse what happens when women outnum-
ber men. However, it is probable that the positive trend in
the number of women on supervisory boards and manage-
ment boards will continue, making it possible to analyse this
matter in the future.

A further limitation results from the sample size in com-
bination with the fact that the proportion of women on the
management board and in the CEO position is relatively low.
Although the results regarding the critical mass and CEO hy-
potheses are insignificant, a significant association cannot be
ruled out. This is because a small sample size reduces the sta-
tistical power of the regression and therefore a true effect that
potentially exists cannot be detected.'®! This may change if
more women are represented on the management board, also
because of FiiPoG II. However, the law only requires that a
woman be represented on the management board if there are
at least three members. It is therefore questionable whether
the number of companies with four or more women would
increase. This would be necessary to adequately test the crit-
ical mass hypothesis. Possibly, an increase in the number of
women on the board would also increase the number of fe-
male CEOs, which would in turn improve the situation for
testing the CEO hypothesis (H3). Another possibility would
be to extend the analysis to a larger number of companies
and thus increase the number of women in the sample.

6. Robustness Test and Further Analysis

In the following section, I will carry out several robust-
ness checks. I will test the same hypotheses but change some
model specifications and check whether I obtain the same re-
sults. Regression model 1 is addressed in particular, as this
was the focus of the work and delivered significant results.
I will test whether these significant results persist when the
model specifications are changed. In addition, interaction
effects are used to analyse the conditions under which the
influence of women on the supervisory board and manage-
ment board on ESG performance changes or is particularly
pronounced.

One issue with the Refinitiv ESG score and my regression
model is that the calculation for the governance subscore also
included how diverse the management is, how the compen-
sation of the management is structured, and which commit-
tees exist in the company. These factors are also included
in my regression models as the dependent variables MBGend
and SBGend, which indicate the proportion of women on the
management and supervisory board but also as control vari-
ables such as CSRCommittee and SusComplncen. As these fac-
tors are included in the calculation of the ESG score itself, it

151Cf, Button et al. (2013), p. 365.

is quite clear that there must exist a significant relationship
between these control variables and the dependent variable
ESG. The following section analyses whether and to what ex-
tent the percentage of women has an impact on sustainability
if these factors are not included in the variable that approx-
imates ESG performance. Furthermore, excluding the gov-
ernance score from the dependent variable addresses endo-
geneity and reverse causality issues.'>?

Therefore, in the first robustness test, the dependent vari-
able EnvSocMean only includes the environment and social
subscores. This is done by calculating the mean of both scores
as provided by Refinitiv. The governance score is no longer
part of the dependent variable.

The following regression model is estimated:

EnvSocMean = a + f3; MBGend + f3,SBGend
+ B;MBSize + ,SBSize
+ f3;SBMeetings + f3¢SBIndependence
+ f,CSRCommittee 4
+ BgSusComplncen + BLogTA
+ f3;oDebtRatio + 3;; ROA
+ Year FE + Industry FE+ ¢

The adjusted R? is 0.4974, which is 0.0487 lower than
the original model. This was to be expected, as some of the
independent variables are no longer included in the regres-
sion and therefore the model has lower explanatory power.
Both the coefficients of MBGend and SBGend are still positive
and there is a significant association at the 10 per cent level
for MBGend and the 5 per cent level for SBGend. The effect
size remains largely the same with coefficients for MBGend at
0.1069 and SBGend at 0.1587. This suggests that the results
of the main model are not due to the board’s diversity being
included in the calculation of the ESG score, but rather that
women on both the supervisory board and the management
board do indeed have a positive impact on sustainability.

A large difference can be seen in the control variable Sus-
ComplIncen, which controls for the sustainability-oriented re-
muneration of the management board. This was positive in
the main model and significant at the 10 per cent level. The
p-value in this model is 0.5217, indicating that the relation-
ship between sustainability compensation incentives and the
mean of sustainability and social scores is no longer signifi-
cant. This sharp drop in significance due to the exclusion of
compensation in the dependent variable is rather surprising
as previous research did not find a significant relationship
between sustainability related compensation and the gover-
nance score for the German setting.'°> Based on this re-
search it would have been expected that the relationship be-
tween SusComplncen and EnvSocMean would have become
even more significant after the exclusion of the governance
score, but the opposite was the case.

152¢f. Bigelli et al. (2023), p. 10.
153Cf, Baraibar-Diez et al. (2019), p. 1469.
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Table 6: Excluded Governance Score Regression

EnvSocMean
Independent Variable Coefficient p-value
Intercept -0.3410 0.0455*
MBGend 0.1069 0.0971*
SBGend 0.1587 0.0257*
MBSize 0.0066 0.3241
SBSize 0.0070 0.0027**
DebtRatio -0.0660 0.2410
LogTA 0.0388 0.0000**
ROA 0.1502 0.3130
SBMeetings 0.0002 0.8992
SBIndependence 0.0802 0.0026**
CSRCommittee 0.1268 0.0000***
SusComplncen 0.0116 0.5217
Year Effects included
Industry Effects included
N 305
Adj. R? 0.4974

Notes: *, **, *** represent significance levels of 0.10, 0.05, and 0.01,
respectively. For definitions of the variables, please see Appendix A.

The second robustness test deals with the operationalisa-
tion of the independent variable. In line with the majority
of existing research, the percentage of women on the entire
board was used in the main model. However, another ap-
proach would be to use the number of women on the board
as an independent variable. The dependent variable is, as
in the main model, ESG. The following regression model is
used:

ESG = a + ;MBWomen + 3,SBWomen + f3;MBSize
+ f3,SBSize + f3;SBMeetings
+ ¢SBIndependence + f3,CSRCommittee
+ BgSusComplncen + BoLogTA
+ fB1oDebtRatio + 3;;ROA
+ Year FE + Industry FE + ¢

)

The regression model shows that the results are robust
to changes to the operationalisation of the independent vari-
ables. There is a positive and significant association between
the number of women, both on the management and the su-
pervisory board, and the ESG score. For both variables, it is
significant at the 10 per cent level. Here, the coefficient for
MBWomen is 0.0246, which is about twice as large as the co-
efficient for SBWomen, which is 0.0119. In the main model,
it was the exact opposite; the influence of women on the su-
pervisory board was twice as high as that of women on the

management board. This could be due to the fact that the su-
pervisory board is generally larger: the same increase in ab-
solute terms, leads, in relative terms, to a smaller increase in
the supervisory board compared to the management board.

Table 7: Absolute Number of Women Regression

ESG
Independent Variable Coefficient p-value
Intercept -0.3485 0.0172*
MBWomen 0.0246 0.0918*
SBWomen 0.0119 0.0654*
MBSize 0.0013 0.8284
SBSize -0.0007 0.8218
DebtRatio -0.0471 0.3206
LogTA 0.0393 0.0000™**
ROA 0.1011 0.4157
SBMeetings 0.0006 0.6797
SBIndependence 0.1257 0.0000™**
CSRCommittee 0.1097 0.0000***
SusComplncen 0.0301 0.0502*
Year Effects included
Industry Effects included
N 305
Adj. R? 0.5351

Notes: *, **, *** represent significance levels of 0.10, 0.05, and 0.01,
respectively. For definitions of the variables, please see Appendix A.

The third robustness test is intended to check whether
changes in the control variables lead to the same regression
result. The results are displayed in Table 8. For this purpose,
variables are omitted from the models or other proxies are
used.

First, I omit all control variables from the model and only
use the variables MBGend and SBGend as explanatory vari-
ables. This is to estimate a baseline of the model, before in-
cluding any other factors that influence ESG performance.
The following regression equation is used:

ESG = a + f3;MBGend + 3,SBGend + ¢ 6)

Both coefficients remain positive and significant. The p-
value for both coefficients is much smaller compared to the
main model, and the coefficients are larger. This indicates
that there is still a significant association between women
on boards and ESG performance without controlling for any
other factors and that adding control variables decreases the
significance of the two independent variables. However, the
fit of the model without control variables is very poor, with an
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Table 8: Alternate Control Variables Regression

ESG
Independent Variable Coefficient p-value Coefficient p-value Coefficient p-value
Intercept 0.46995 0.0000*** -0.4225 0.0016** -0.7651 0.0000***
MBGend 0.2541 0.0002** 0.1257 0.0175* 0.0890 0.1441
SBGend 0.4163 0.0000*** 0.1889 0.0012**
MBSize 0.0054 0.3207 0.0037 0.5579
SBSize 0.0050 0.0035***
DebtRatio -0.0003 0.9953 -0.0164 0.7591
LogTA 0.0604 0.0000***
LogMarketCap 0.0397 0.0000***
ROA -0.0635 0.6095 0.1415 0.3043
SBMeetings 0.0008 0.5844
SBIndependence 0.1101 0.0000™**
CSRCommittee 0.1111 0.0000***
SusComplncen 0.0233 0.1235 0.0336 0.0539*
Year Effects excluded included included
Industry Effects excluded included included
N 305 305 305
Adj. R? 0.1405 0.5554 0.3955

Notes: *, **, *** represent significance levels of 0.10, 0.05, and 0.01, respectively. For definitions of the variables, please see Appendix A.

R? of 0.1405, which is significantly improved, when adding
more control variables.

In model 7 I use a different firm size proxy: the natural
logarithm of the market capitalization LogMarketCap. This
is also a commonly used measure of firm size in financial
modelling'** and is therefore well suited to replace the total
assets in the model. The following model is used:

ESG = a + 3;MBGend + f3,SBGend + f3;MBSize
+ ,SBSize + f3;SBMeetings
+ fBeSBIndependence + 3;CSRCommittee
+ BgSusComplncen + foLogMarketCap
+ f,oDebtRatio + 3;;ROA
+ Year FE + Industry FE+ ¢

The results show that the coefficients and significance lev-
els for the independent variables of interest MBGend and SB-
Gend are very similar to the main model. The results are
therefore robust to changes in the firm size proxy. There has
been one noteworthy change in the results. The coefficient
for the size of the supervisory board SBSize is now signifi-
cant at the 1 per cent level. The coefficient (0.0050) implies

154Cf, Dang et al. (2018), p. 1.

that each additional member of the supervisory board would
increase the ESG score by an average of 0.50 points.

Thirdly, I estimate a model, that excludes all variables
that are related to the supervisory board, to test the robust-
ness of the regression results regarding the independent vari-
able MBGend. These variables are SBGend, SBSize, SBMeet-
ings, SBIndependence and CSRCommittee:

ESG = a + 3;MBGend + f3,MBSize
+ B3SusComplncen + f,LogTA
+ fB;DebtRatio + S ROA
+ Year FE + Industry FE + ¢

®

The results for model 8 show that the coefficient for MB-
Gend is still positive but no longer significant. However, the
p-value for MBGend is 0.1441, which is above the 10 per cent
significance level. The R? of 0.3955 is decreased which indi-
cates that important explanatory variables, compared to the
main model which had an R? of 0.5461, have been removed.
The robustness test therefore indicates that the supervisory
board variables improve the fit of the model and should not
be omitted. The inclusion of the supervisory board variables
is also justified as the activities of the management board and
supervisory board are closely related.
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To further analyse the relationship between the indepen-
dent variables and how they interact with each other to affect
ESG performance, I add interaction effects between the in-
dependent variables and between the independent variables
and the control variables. This leads to a better understand-
ing of the conditions under which women on boards have
a particularly positive influence and the conditions under
which this influence may be reduced. Table 9 displays the
coefficients and p-values for all 21 combinations of indepen-
dent and control variables, including two interaction terms
with the independent variables and the year dummy vari-
able. Each regression contains the interaction term, and all
independent and control variables, used in regression model
1. Two of the interaction terms have a statistically signif-
icant coefficient. The statistically significant terms are SB-
Gend*DebtRatio and SBGend*CSRCommittee. The other 19
interaction terms are insignificant. There is no significant in-
teraction term that contains MBGend. Also, the interaction of
the two independent variables MBGend*SBGend is insignifi-
cant with a p-value of 0.5717. This suggests that the per-
centage of women on one board does not change the impact
the women on the other board have. This could have been
the case, for example if women on management boards and
supervisory boards had supported each other.

In regression model 9 the interaction term SBGend*DebtRatio

is negative (-0.5687) and significant at the 10 per cent level.
The following regression equation was used to estimate
model 9:

ESG = a + 3;SBGend*DebtRatio + f3,MBGend
+ 3SBGend + f3,MBSize + 3;SBSize
+ fB¢DebtRatio + 3;,LogTA + SgROA
+ BoSBMeetings + f3,,SBIndependence
+ f3;;CSRCommittee + f3;,SusCompIncen
+ Year FE + Industry FE + ¢

)

This suggests that the higher the debt ratio of the firm,
the lower the impact of women on the supervisory board on
ESG performance. This could be possibly explained by the
fact that companies with higher levels of debt are in a worse
economic situation and women therefore have fewer oppor-
tunities to realise their positive effects on sustainability. For
example, there is a lack of financial resources to implement
sustainability measures or changes. The interaction between
these two variables with influence on sustainability has not
yet been described in the literature and should be investi-
gated in more detail in the future.

Regression model 10 shows for the interaction term SB-
Gend*CSRCommittee a positive coefficient at 0.2195 which is
significant at the 5 per cent level with a p-value of 0.0458.

Table 9: Interaction Terms

ESG
Interaction Terms Coefficient p-value
MBGend*SBGend -0.2069 0.5460
MBGend*MBSize 0.0060 0.8711
MBGend*SBSize -0.0115 0.2243
MBGend*DebtRatio 0.3243 0.2869
MBGend*LogTA 0.0140 0.6501
MBGend*ROA -0.9770 0.2783
MBGend*SBMeetings 0.0075 0.4759
MBGend*SBIndependence -0.0862 0.5528
MBGend*CSRCommittee  -0.0466 0.7184
MBGend*SusComplncen  0.0260 0.8003
MBGend*Year 0.0084 0.9331
SBGend*MBSize -0.0487 0.2262
SBGend*SBSize -0.0175 0.1398
SBGend*DebtRatio -0.5687 0.0744*
SBGend*LogTA 0.0274 0.4989
SBGend*ROA 0.7742 0.3870
SBGend*SBMeetings 0.0000 0.5793
SBGend*SBIndependence 0.1476 0.3293
SBGend*CSRCommittee  0.2195 0.0459*
SBGend*SusComplncen -0.0553 0.6351
SBGend*Year 0.0156 0.8807
Notes: *, ™, ** represent significance levels of 0.10, 0.05, and 0.01,

respectively. For definitions of the variables, please see Appendix A.

The regression equation is:

ESG = a + 3;SBGend*CSRCommittee + 3,MBGend
+ f33SBGend + ,MBSize + f3;SBSize
+ fB¢DebtRatio + 3,LogTA + S3ROA
+ BoSBMeetings + f3;,SBIndependence
+ f1;CSRCommiittee + f3;,SusCompIncen
+ Year FE + Industry FE+ ¢

(10)

These results imply that if a company has a CSR com-
mittee, women on the supervisory board have a higher im-
pact on ESG performance. Since the CSR committee is a
sub-committee of the supervisory board it is likely that when
there is a higher percentage of women on the supervisory
board, there are also more women on the CSR committee.
The CSR committee would then act as an outlet for the fe-
male members to increase their positive influence and focus
on policies and strategies positively affecting the company’s
ESG performance. Interestingly the coefficient for SBGend is
no longer significant in model 10.



962

E M. GooRen / Junior Management Science 10(4) (2025) 940-965

Table 10: Significant Interaction Terms Regressions

ESG
Independent Variable Coefficient p-value Coefficient p-value
Intercept -0.4295 0.0024** -0.3877 0.0061**
SBGend*DebtRatio -0.5687 0.0744*
SBGend*CSRCommittee 0.2195 0.0458™
SBGend 0.3146 0.0011** 0.0450 0.6138
DebtRatio 0.1115 0.2632 -0.0373 0.4231
CSRCommittee 0.1006 0.0000*** 0.0469 0.1823
MBGend 0.1154 0.0303* 0.1060 0.0467*
MBSize 0.0042 0.4477 0.0051 0.3579
SBSize 0.0028 0.1542 0.0022 0.2499
LogTA 0.0397 0.0000*** 0.0394 0.0000**
ROA 0.1276 0.2991 0.1295 0.2912
SBMeetings 0.0009 0.5369 0.0011 0.4564
SBIndependence 0.1334 0.0000*** 0.1216 0.0000***
SusComplIncen 0.0298 0.0488* 0.0292 0.0527*
Year Effects included included
Industry Effects included included
N 305 305
Adj. R? 0.5495 0.5508

Notes: *, **, ** represent significance levels of 0.10, 0.05, and 0.01, respectively. For definitions of the variables, please see Appendix A.

7. Conclusion

In my analysis, I examined what impact women on boards
have on ESG performance in the German two-tier system. For
a sample of 157 DAX, MDAX and SDAX companies over a pe-
riod of 2 years, I find that the presence of women on man-
agement boards as well as supervisory boards increases ESG
performance. This relationship applies to both the percent-
age of women and the absolute number of women on the
boards.

Further, the theory that women only have an impact on
ESG performance once a critical mass of women has been
reached has also been tested. However, no evidence to sup-
port that theory could be found in the data. In contrast to
previous literature, I showed that even the inclusion of a sin-
gle women, often referred to as a ‘token women’ has a signif-
icant and positive impact on ESG performance.

The analysis of the data failed to confirm that having a
female CEO has a significant impact on ESG performance.
However, it is not appropriate to conclude that female CEOs
do not have a positive impact on sustainability or that the
critical mass theory does not hold for German companies.
Rather, there are too few CEOs and too few management
board members in the sample companies who have reached
the hypothetical critical mass of women to be able to make

a statement about how this affects the sustainability of the
company in question.

Two important findings emerge from this study: firstly,
that women in management positions can greatly improve
the sustainability of a company. Secondly, the proportion
of women in management positions, both as CEOs and as
members of the management board, is significantly under-
represented. The situation is more favourable on supervisory
boards, but here often only the legal minimum is met. With
the introduction of FiiPoG I and FiiPoG II, the first steps were
taken to increase the proportion of women on supervisory
boards to 30 per cent and on management boards with more
than three members to at least one woman. However, these
laws only apply to a small number of German companies that
fulfil certain size criteria. In recent years, there has also been
an increase in the number of women on these committees. In
this respect, the F{iPoG I and FiiPoG II not only strengthen the
position of women at the management level but are also ex-
pected to contribute to sustainability. If the critical mass the-
ory is correct, which can be assumed according to the current
state of research and which cannot be refuted in the context
of my study, further regulation is required. With the FiiPoG II
only requiring companies to include one woman on the man-
agement board, the proportion of women, especially on large
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management boards, will not be significantly increased. The
FiiPoG II thus goes just so far as to ensure that a woman is
on the board when a certain board size is reached; although
I found that even one woman has a positive effect on sus-
tainability, critical mass theory that was shown to be true in
previous research should not be disregarded. It would there-
fore be desirable to increase the minimum quota for women
on management boards further, to include more women in
top management positions.

Two main limitations could not be addressed as part of
the robustness tests. Firstly, the small sample size and thus
the small number of female CEOs and companies with sev-
eral women on the board. An observation period of more
than two years would also have been desirable, particularly
following the entry into force of F{iPoG II. Secondly, the high
subjectivity of the operationalisation of ESG performance
through the ESG scores. Here, ESG scores from other data
providers, such as Bloomberg, could have been used as a
dependent variable to check whether the results are robust
to this change in variable measurement. However, as I did
not have this data available, this robustness test was not
performed.

Companies must face up to the challenges posed by cli-
mate change and develop sustainable strategies to remain
competitive and environmentally and socially responsible in
the long term. On the one hand, research clearly shows that
women have a positive influence on many financial and non-
financial performance metrics and that companies should
therefore be motivated to appoint more women to man-
agement positions. On the other hand, it also shows that
legislative action is necessary to increase the proportion of
women, as in many cases companies do not appoint women
to the management and supervisory boards beyond the legal
minimum. Further research is needed into the conditions
that must be in place for the positive effect of women to
unfold. This includes, for example, the association between
increasing debt levels and the decreasing positive effect of
women on the supervisory board on sustainability, which
was found in this study. Gaining further insights could also
lead to an increase in the proportion of women in companies,
as the findings should motivate those responsible to utilise
the positive influence that women have to the benefit of the
company’s shareholder and stakeholders.
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Abstract

While people are increasingly aware of climate change, many still resist lifestyle changes. Research now focuses on under-
standing conscious (explicit) and unconscious (implicit) attitudes to encourage sustainable behavior. This thesis used the
Go/No-Go Association Task (GNAT) to measure participants’ implicit moral self-image and examine its correlation with an
explicit moral self-image questionnaire, indicating convergent validity and effective application of the GNAT as an implicit
measure of the moral self-image. After applying exclusion criteria, 68 participants were randomly assigned to two groups
with different word lists. Results showed that repeated exposure to fewer words in group A led to little or no correlation,
while group B, using more varied words, showed higher correlation and good convergent validity. This demonstrates that
the GNAT effectively measures moral self-image when learning effects are avoided. The findings offer insights into implicit
attitudes that influence decisions and yield practical implications for different stakeholders. This thesis contributes through
its experimental design, adapted exclusion criteria, and sample correction of all perfect responses, validating the GNAT as an
implicit measure and offering a foundation for future research.

Keywords: convergent validity; explicit measures; go/no-go association task (GNAT); implicit measures; moral self-image

1. Introduction There has been an increasing focus on understanding the
psychological drivers that motivate immoral behavior in the
last decades, especially with the intensifying global climate
crisis (Sachdeva et al., 2015). The ultimate goal is to use this
knowledge to nudge people further into being more sustain-
able (Fischer et al., 2012; Sachdeva et al., 2015). Therefore,
it is essential to understand why people behave immorally
and how people’s morality can be measured.

Traditional explicit measures often fall short of capturing
the perception of people’s moral selves. Social desirability bi-
ases influence the answers given in such self-report question-
naires (Crowne & Marlowe, 1960). In recent decades, vari-

Have you ever ordered something online, used non-
recyclable packaging, chosen a non-organic product, not
separated food waste appropriately, or traveled by plane?
The answer is likely yes, as we face many sustainable deci-
sions daily. Unsustainable behavior is perceived as immoral,
as people are increasingly aware of their impact on climate
change (Sachdeva et al., 2015). But why do people engage
in unsustainable and, consequently, immoral behaviors?

I would like to thank Konrad Kober, my Bachelor’s thesis supervisor, for

his dedicated support, continuous encouragement, and constructive feed- ous implicit measures have been developed to measure un-
back throughout the duration of this thesis. I am especially grateful for conscious attitudes. The most famous method is the Implicit
his valuable assis.tance and expertise in thf: experimental design. Afidi— Association Test (IAT), which was further developed into the
tionally, I would like to thank Prof. Dr. Alwine Mohnen from the Chair of . . .

Corporate Management at the Technical University of Munich for serving GO/ No-Go Association Task (GNAT). Previous research has
as my examiner. already implicitly assessed the moral self-image (perception
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of one’s own morality) with the IAT, yielding promising re-
sults (Perugini & Leone, 2009). However, little research has
been devoted to the GNAT, and it has only been used once to
capture the moral self-image (Ferguson, 2018).

This bachelor’s thesis uses the GNAT to measure the im-
plicit moral self-image and to examine the convergent va-
lidity (the ability of two measures to capture a joint con-
struct (Carlson & Herdman, 2012)) of this implicit measure-
ment method by correlating it with an explicit moral self-
image questionnaire. It aims to answer the following re-
search question: “To what extent can the Go/No-Go Asso-
ciation Task (GNAT) be effectively applied to measure moral
self-image, and is there a correlation between the outcomes
of this method and the explicit moral self-image?”

The timing for this research is crucial, as it aligns with
the growing interest in sustainable practices and the need
to deepen the understanding of the internal, implicit moti-
vations behind a behavior change (Mazar & Zhong, 2010;
Sachdeva et al., 2015; Schlegelmilch & Simbrunner, 2019).
Applying implicit psychological tests, such as the GNAT, to
consumer behavior or marketing strategies opens up a new
field of research. These measures improve the assessment of
implicit attitudes toward products or brands because the im-
plicit test procedures are based on less biased, unconscious
answers and reactions and, therefore, are very valuable for
subsequent analyses. An effective and validated tool to de-
termine people’s moral self-image could provide essential in-
sights for different stakeholders to influence consumers to-
ward more sustainable and moral choices.

This thesis is structured as follows:

Chapter 1 briefly introduces the topic and aim of this the-
sis. Chapter 2 reviews current research literature, present-
ing theories of moral behavior, important definitions, and
measurement methods, leading into Chapter 3, which cov-
ers the methodology and detailed research design of the per-
formed GNAT experiment. Chapters 4 and 5 present the
compelling results and elaborate on the experiment’s key
findings, discussing its limitations, suggestions for future re-
search, and implications for practitioners in management and
policy. Chapter 6 provides a comprehensive summary of the
main findings of the experiment, reflecting on the research’s
significance.

2. Theoretical Background

A wide range of theories are trying to explain why peo-
ple behave immorally. The rational economic model expects
people to behave immorally whenever their potential gain
exceeds their expected punishment since it is the best choice
economically (Becker, 1968). Following this reasoning, peo-
ple should behave immorally every time they could poten-
tially gain more than they would lose. In contrast, it can
be observed that people intrinsically limit their immorality
and avoid too much lying if it threatens their perception of
their own morality (moral self-image) (Mazar et al., 2008;
Sachdeva et al., 2009). It appears that the idea of an en-
tirely rational person (e.g., homo economicus (Melé & Can-

tén, 2014)) does not apply to most people and situations.
Instead, an internal force seems to restrict people from ex-
ploiting the potential benefits of cheating to its full extent
(Cornelissen et al., 2013; Mazar et al., 2008).

It becomes evident that people face an internal conflict
whenever they have an opportunity to cheat (Barkan et al.,
2015; Mazar et al., 2008). This ethical dissonance is a state
of tension that occurs when people are either tempted to ben-
efit from their immoral behavior or to uphold a positive moral
self-image, also known as moral self-concept! (Mazar et al.,
2008). Festinger (1957) describes this state as cognitive dis-
sonance and argues that its presence motivates people to sub-
sequent action, which reduces this dissonance. People devel-
oped different strategies to engage in immoral behavior to re-
solve this internal conflict and distressing state, particularly
without updating (and depressing) their moral self-image.

Erikson (1964) explains this motivating force as the in-
trinsic need for people to act according to their (moral)
identity. Researchers interpret moral identity, defined as
“the use of moral values to define the self” (Johnston et al.,
2013, p. 209), as a moderator and motivational driver to act
morally (Aquino & Reed, 2002; Blasi, 1993; Erikson, 1964).

The following section will introduce different theories
that investigate why people behave immorally.

2.1. Moral Theories
2.1.1. Self-Concept Maintenance

Mazar et al. (2008) propose a theory of self-concept main-
tenance. They argue that people try to balance maintaining
an honest self-concept and gaining from lying. According to
Mazar et al. (2008), people would cheat to a certain extent as
long as they do not need to update their moral self-concept
(of being honest). This compromise allows them to bene-
fit from cheating without negatively impacting their moral
self-image. The authors also suggest that people use differ-
ent techniques to decide on this motivational dilemma and
to determine the degree to which cheating aligns with their
moral self.

A powerful technique is, for instance, self-serving justifi-
cation (Shalvi et al., 2015). It suggests that people would try
to find reasons for questionable behavior to make it seem less
immoral when their moral self-image is threatened. Shalvi
et al. (2015) distinguish between pre-violation justification
(before the immoral action) and post-violation justification
(after the immoral action).

Pre-violation justification excuses the immoral action and
thus reduces the threat to the moral self-concept beforehand
(Shalvi et al., 2015). There are several strategies for this
pre-violation justification. Examples are ambiguous actions,
altruistic cheating, and moral licensing (Shalvi et al., 2015).
Whenever the norms and rules for a situation are ambigu-
ous, the actor could invent facts and reasons to justify his”

1 These terms can be used interchangeably (Jordan et al., 2015)
2 For better readability, only the pronouns “he/him/his” are used through-
out this thesis
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actions. If a lie does not cause harm to other people but in-
stead would help to benefit the actor and other people, it is
more likely to observe cheating (altruistic cheating) (Erat &
Gneezy, 2012). Through moral licensing, people justify their
bad behavior with their initial good actions (Merritt et al.,
2010; Shalvi et al., 2015). In contrast, post-violation justifi-
cation is a tool to justify immoral behavior after the action has
already been conducted. This could be, for instance, through
(partially) confessing or distancing themselves from their ac-
tion by looking at others’ immoral behavior (Shalvi et al.,
2015).

People generally try to maintain or even enhance their
moral self-image (Jordan et al., 2015; Mazar et al., 2008;
Shalvi et al., 2015). They do this by behaving morally or
biasing their cognitive perception with examples like self-
serving justifications (Monin & Jordan, 2009). Monin and
Jordan (2009) argue that people who value morality greatly
pay more attention to their moral self-image, and deviations
from their moral self-concept impact their self-worth more
significantly compared to people with a lower importance on
being moral. This moral self-image can also be influenced by
previous and current situations. A deviation from their as-
pired level motivates people to take subsequent actions to re-
duce this dissonance (Cornelissen et al., 2013; Jordan et al.,
2015). Monin and Jordan (2009) refer to that as behavior-
generating power. To predict peoples’ behavior, their individ-
ual moral self-image, which fluctuates and deviates over time
(Jordan et al., 2015), must be considered.

2.1.2. Moral Balancing Model

There are two contrasting approaches when predicting
peoples’ moral actions after they have acted morally or im-
morally. Either the actor behaves consistently with his initial
action, or the subsequent behavior is the opposite of his pre-
vious action (moral balancing).

Freedman and Fraser (1966) introduced the Foot-In-The-
Door-Technique, which is nowadays widely used in negoti-
ation strategies and a great example of consistent behavior.
They elaborate that people who already agreed to do a small
favor were more likely to agree to do a second, even larger
favor.

An example of consistent moral behavior would be if a
man returns a lost wallet to the owner after offering a seat
in public transport to an elderly woman. The negative case,
which still reflects consistent behavior, would be that the man
does not offer his seat to the elderly woman and keeps the
wallet as well.

Mullen and Monin (2016) argue that people show consis-
tent behavior when they focus abstractly on values and their
initial behavior. In contrast, people exhibit a balancing be-
havior when they think more concretely about their initial
behavior and what they have accomplished with it. This al-
ternating pattern is described as moral balancing. After a
previous immoral action, the actor behaves morally in the
subsequent action, or vice versa.

This moral balancing model was developed in 1990 by
the psychologist Mordecai Nisan. It states that people con-

sider previous behavior when making moral decisions. Ac-
cording to Nisan (1990), people try to balance their current
moral self around a fixed personal moral standard (equilib-
rium). This personal reference point is essential for people as
they constantly compare their current state with this self-set
standard, which they want to maintain over time (Miller &
Effron, 2010). Nisan (1990) assumes that when their moral
status drops below a personal tolerable level, people will re-
frain from doing an immoral action. However, this satisfac-
tory level of morality is lower than the ideal level, and those
minimum requirements are determined mainly by a person’s
moral identity (Nisan, 1990).

Following this reasoning, a person who recently did
something immoral would instead choose an altruistic ac-
tion in order to compensate for the previously generated
deficit in his own moral balance (moral cleansing). A person
who is currently in moral surplus would be more likely to
perform a subsequent selfish action (moral licensing) (Nisan,
1990). In other words, balancing happens when a moral ini-
tial behavior leads to the opposite in a subsequent behavior
(Jordan et al., 2011; Mullen & Monin, 2016; Zhong et al.,
2010).

When balancing a previous action, these two directions
can be observed: moral cleansing and moral licensing.

Moral Cleansing

Moral cleansing (or moral compensation) happens when
a previous immoral behavior causes a subsequent moral be-
havior (Mullen & Monin, 2016; Perkins et al., 2024). This
can be explained by an analogy of a moral bank account,
the moral credits model (Perkins et al., 2024). If a person’s
metaphorical moral bank account is in deficit, he wants to re-
balance it with a subsequent moral behavior (Nisan, 1990).
This could be done by performing a morally good action or re-
fraining from immoral actions, such as cheating (Cornelissen
et al., 2013). Continuing with the previous example, a man
who did not offer his seat on the bus to an elderly woman
would be more likely to return a lost wallet to its owner to
compensate for this deficit in his moral balance. Researchers
explain this effect through people’s motivation and willing-
ness to invest effort to repair their shortfalls (Jacobsen et al.,
2018).

Additionally, there is strong evidence that people need
to physically cleanse themselves after behaving immorally.
Zhong and Liljenquist (2006) show that people who recall an
immoral act would be more likely to choose antiseptic wipes
compared to other products. They explain that the partici-
pants need to wash away their sins and cleanse themselves
after their moral purity has been threatened.

Moral Licensing

The moral licensing effect describes the contrasting and
somewhat counterintuitive observation: Good previous be-
havior leads to less positive or even bad behavior. In other
words, people justify their bad behavior with their previous
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good action (Jacobsen et al., 2018; Merritt et al., 2010).

Moral licensing can be explained from two different per-
spectives: the moral credits model and the moral credentials
model.

The moral credits model explains the licensing effect as
people accumulate credits in their hypothetical moral bank
account when they do something good. They can use these
credits and “withdraw” them to justify subsequent negative
behavior while maintaining an overall positive balance (Ef-
fron & Monin, 2010; Merritt et al., 2010; Miller & Effron,
2010). Moral licensing starts with a surplus in the moral bank
account and withdraws credits to allow people to perform a
negative action (Perkins et al., 2024).

The second explanation, the moral credentials model, ex-
plains the moral licensing effect with a different interpreta-
tion of the subsequent behavior. According to Monin and
Miller (2001), people are less likely to interpret their sub-
sequent behavior as immoral after they have performed an
initial moral act. Instead of earning a right to perform this
immoral act without punishment, the initial moral behavior
has provided a lens through which the following behavior is
interpreted differently (Mullen & Monin, 2016). This process
is more likely when the subsequent behavior is ambiguous
and can be interpreted positively (Mullen & Monin, 2016).
For example, by recommending a woman for one job, people
built positive credentials as being someone without prejudice
and were more willing to express that a man was better suited
for a second job (Monin & Miller, 2001). In this experiment
by Monin and Miller (2001), the second behavior was am-
biguous. It could be explained by illegitimate or legitimate
motives (sexism or pragmatism). The credentials of not be-
ing sexist, e.g., established through actively recommending
a woman for the first job, help to interpret the second action
positively, e.g., favoring a man for the second job, due to the
actor’s history, without affecting the actor’s moral self-image
(Monin & Jordan, 2009; Monin & Miller, 2001).

Both models explain that a previous moral action can lead
to immoral or questionable behavior later on. The key dif-
ference is that in the moral credits model, the actor is fully
aware of the second action’s immorality but decides to af-
ford this decrease in his overall moral balance. In contrast,
in the moral credentials model, the positive first action helps
to disambiguate and interpret the second action differently
(Monin & Jordan, 2009). To clarify this tension between the
two models, Monin and Jordan (2009) suggest that the moral
credits model is at work in unambiguous cases, where the
meaning of the target behavior is clearly interpreted as im-
moral and unaffected by the previous action, while the moral
credentials apply for ambiguous cases. However, both mod-
els predict the same behavior and support the importance of
acknowledging a dynamic moral self-image. These models
suggest that recent actions shape a person’s moral self-image
and influence his future moral behavior (Monin & Jordan,
2009).

Moral Self-Image in the Moral Balancing Model

The moral credits model describes a mechanism for peo-
ple to balance their moral or immoral behavior with an ac-
cumulated or depleted moral bank account, reflecting the in-
crease or decrease of the moral self-image, respectively (Mer-
ritt et al., 2010; Zhong et al., 2010). This enables people to
repair their moral self-image by compensating for their self-
ish actions afterward (moral cleansing) (Perkins et al., 2024;
Schlegelmilch & Simbrunner, 2019) or using their bolstered
moral self-image (from a previous action) to perform a sub-
sequent immoral act (moral licensing) (Cornelissen et al.,
2013; Effron & Monin, 2010; Monin & Jordan, 2009; Nisan,
1990).

This emphasizes that the moral self-image plays a cen-
tral role in moral decision-making. Its discrepancies from
the actor’s personal standard (equilibrium) motivate balanc-
ing behavior (Nisan, 1990). While the balancing could be
observed, and there is empirical evidence (Cornelissen et al.,
2013; Lee & Hsieh, 2013; Ploner & Regner, 2013), measur-
ing the moral self-image is also important. Cornelissen et al.
(2013) first attempted to measure the moral self-image with
a scale of differences between the desired and the perceived
moral self. Jordan et al. (2015) developed this scale further
to provide a tool that actively and explicitly measures the
moral self-image. However, there is still little empirical evi-
dence of the deviations and fluctuations in time of the moral
self-image (Perkins et al., 2024).

2.2. Definitions

As the previous section illustrated, different theories try
to explain immoral behavior. Given the important role of the
moral self, moral psychology increasingly shifted its focus to
it to extend moral reasoning and predict behavior (Monin &
Jordan, 2009). Before introducing some measurement meth-
ods, two terms must be defined accordingly in the context of
the moral self: moral identity and moral self-image.

2.2.1. Moral Identity

Aquino and Reed (2002) define moral identity “as a self-
conception organized around a set of moral traits.” (p. 1424).
They suggest that moral identity is relatively stable over time
and identify two dimensions: Internalization and Symboliza-
tion. Internalization describes how important it is for a per-
son to have (nine) moral traits: “caring, compassionate, fair,
friendly, generous, helpful, hardworking, honest, and kind.”
(Aquino & Reed, 2002, p. 1426). Symbolization describes
the degree to which a person wants to be seen as moral
or demonstrate these traits through their actions to others
(Aquino & Reed, 2002). The researchers propose that peo-
ple behave morally when they assess a specific moral trait as
essential for their self-concept. Moral identity should, there-
fore, be a motivational driver for acting consistently (Aquino
& Reed, 2002) and is the basis for moral motivation (Erikson,
1964; Nisan, 1990).

To measure moral identity actively, Aquino and Reed
(2002) asked participants to rate how important it is for
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them to possess these traits (Internalization) and if they
participate in activities (e.g., hobbies), wear clothes or buy
products that identify them as having these characteristics
(Symbolization) (Aquino & Reed, 2002).

2.2.2. Moral Self-Image

Jordan et al. (2015) introduced the concept of the moral
self-image to explain how the self-perception of the individ-
ual’s morality fluctuates. They define the moral self-image as
the malleable and dynamic moral self-concept.

A person’s moral self-image can be described as the an-
swer to the question ““How moral am I?”” (Monin & Jordan,
2009, p. 347). This reflects exactly how morally individuals
see themselves at any point in time. The moral self-image
is part of the dynamic working self-concept, the malleable
part of the self (Jordan et al., 2015). It is completely sub-
jective and only measures how moral persons perceive them-
selves (Jordan et al., 2015). Monin and Jordan (2009) high-
light that individuals can constantly show differences in their
moral self-image, as it can be lowered or bolstered through
previous actions, which motivates subsequent behavior. The
researchers agreed that the moral self-image has a behavior-
generating power (Jordan et al.,, 2015; Monin & Jordan,
2009).

Due to the lack of previous empirical measurement meth-
ods, Jordan et al. (2015) introduced an explicit nine-point
Likert scale to measure the moral self-image as highly con-
nected to the traits of a typical moral person (based on the
traits introduced by Aquino and Reed (2002)). This elab-
orated scale has been used as an explicit moral self-image
measure in previous research (Ferguson, 2018) to investigate
the convergent validity, which “reflects the extent to which two
measures capture a common construct.” (Carlson & Herdman,
2012, p. 18).

2.3. Measurement Methods
2.3.1. Explicit vs. Implicit Measures

In order to understand, predict, and control human be-
havior, psychologists have been trying to measure people’s
cognitive processes, attitudes, and self-image (de Houwer,
2006).

A straightforward approach is to conduct a survey and ac-
tively ask participants about their opinions toward a situation
or an object. This explicit method is easy to conduct, com-
prehensible, and easily measured (de Houwer, 2006). The
most common approach for measuring the moral identity or
the moral self-image is letting participants rate different per-
sonality traits on a Likert scale. This approach assesses how
important these personality traits are for them (moral iden-
tity) (Aquino & Reed, 2002) or how much they are already
fulfilling some characteristics compared to the person they
want to be (moral self-image) (Jordan et al., 2015). How-
ever, despite their wide use (Asendorpf et al., 2002), these
surveys might be subject to impression management (Paul-
hus, 1984), which means that participants include answers
to be seen in a favorable light. When being asked, people are

influenced by concerns about their self-presentation (Doherty
& Schlenker, 1991; Schnabel et al., 2007) and social desir-
ability (Crowne & Marlowe, 1960), which could incentivize
them to give socially conform answers to the interviewer. Ad-
ditionally, these surveys are limited to the introspective per-
sonality and might not reflect a person’s entire personality
(Schnabel et al., 2007).

Because of these disadvantages, new implicit measures
have been developed. Initially introduced in social psy-
chology, implicit measures are now widely applied across
different disciplines and commonly used in psychology (de
Houwer et al., 2009). But what is an implicit measure ex-
actly? de Houwer (2006) suggests using the synonym au-
tomatic when explaining implicit effects. A process can be
called automatic when it still operates, although the partic-
ipants are unaware of results, stimulus, or procedure, do
not have a specific goal, or do not invest many cognitive re-
sources (de Houwer, 2006). Following this argumentation,
the same should apply to an implicit measure. This mea-
sure intends to get an immediate (automatic) response from
people without them being aware of it or involving their cog-
nitive thinking. Such an implicit or indirect measurement
method could be used to measure a person’s unconscious at-
titude (Bartels & Schoenrade, 2022; Schnabel et al., 2007).

2.3.2. Implicit Association Test (IAT)

As a way to avoid biases of explicit measurement, Green-
wald et al. developed the Implicit Association Test (IAT) in
1998. This test aims to measure the relative implicit associa-
tion strength of two contrasting concepts (target categories)
(e.g., FLOWER-INSECT) and PLEASANT-UNPLEASANT®
(evaluation attribute) (Greenwald et al., 1998)).

In their initial experiment, all participants should re-
act by pressing an assigned key on the left or right. In
different blocks, a target category and an attribute are as-
signed to one key. For example, the left key is assigned to
FLOWER + PLEASANT, whereas the right key is assigned
to INSECT + UNPLEASANT. Whenever a stimulus (either
a FLOWER, an INSECT, a PLEASANT, or an UNPLEASANT
word) appears on the screen, the participant should press
the assigned key (Greenwald et al., 1998). In other words,
the stimuli should be classified into four mutually exclusive
categories (FLOWER, INSECT, PLEASANT, or UNPLEASANT)
(Greenwald et al., 1998; Schimmack, 2021). Participants are
required to distinguish between words referring to INSECT
+ FLOWER and words referring to PLEASANT + UNPLEAS-
ANT words. For instance, with the assigned keys described
above, the stimuli tulip or happy should be assigned to the
left key (FLOWER + PLEASANT), whereas wasp or rotten
should be assigned to the right key (INSECT + UNPLEAS-
ANT) (Greenwald et al., 1998). After the first combined task
of discrimination between the target categories and evalu-
ation attributes, a second block with a reversed combined

3 The categories (target categories and evaluative attributes) are written
in capital letters.
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task was conducted. In this reversed combined task, one key
was assigned to INSECT + PLEASANT, and the other key was
assigned to FLOWER + UNPLEASANT.

It is fundamentally assumed that participants’ response
time is faster when the association between the target cat-
egory and the evaluative attribute is stronger (de Houwer,
2006; de Houwer, 2001; Greenwald et al., 1998; Johnston
et al., 2013). This means that the pairing FLOWER + PLEAS-
ANT should be easier compared to the INSECT + PLEAS-
ANT pairing if the association between FLOWER and PLEAS-
ANT words is stronger (de Houwer, 2006; de Houwer, 2001;
Greenwald et al., 1998; Johnston et al., 2013). With this
experiment, Greenwald et al. (1998) provided significant re-
sults demonstrating that the incompatible combination of IN-
SECT + PLEASANT was more challenging to confirm, and
participants had longer response times compared to the com-
patible combination of FLOWER + PLEASANT. The authors
explain this effect with a stronger association and familiar-
ity between FLOWER + PLEASANT words and than between
INSECT + PLEASANT words, indicating a more positive at-
titude toward FLOWERS than INSECTS (Greenwald et al.,
1998).

While the IAT was quite revolutionary, set new standards,
and offered new opportunities, criticism about the IAT and
implicit measures, in general, needs to be addressed. There
are concerns about its construct validity (Schimmack, 2021),
its capability to predict behavior (Bartels & Schoenrade,
2022; Brownstein et al., 2020), and its temporal instability
(Brownstein et al., 2020; Schimmack, 2021).

Schimmack (2021) raises concerns that there is no con-
sensus about what the IAT measures and that it is difficult
to compare if it measures something different than explicit
measures. This problem has been recognized by the dual
attitudes model (Wilson et al., 2000) (also known as the
double dissociation model (Perugini, 2005)), which clearly
distinguishes implicit and explicit attitudes into two systems
(Wilson et al., 2000). According to this model, implicit mea-
sures predict impulsive, spontaneous, and automatic behav-
ior, while explicit measures predict controlled and conscious
behavior (Wilson et al., 2000). In agreement with the dou-
ble dissociation model, Johnston et al. (2013) suggest that
implicit and explicit attitudes can only be measured with im-
plicit or explicit measurement methods, respectively.

The contrasting perspective describes an additive view,
where both types of attitude describe a “different portion
of variance in the same criterion” (Perugini, 2005, p. 29).
Fazio and Olson (2003) argue that both measures assess the
same construct and explain a potential difference between
the measurement methods with participants’ deliberative
control strategies.

The IAT and other implicit measurement methods can add
predictive insights to self-report measures (Brownstein et al.,
2020) and investigate the implicit moral self-image. Consid-
ering the concerns about the behavior predictability of the
IAT, there are several studies about predictions of voting be-
havior with the IAT. For example, Friese et al. (2007) suc-
cessfully predicted the voting behavior and attitudes for the

German parliamentary elections in 2002. They used a single-
target IAT, where one key was assigned to an evaluative at-
tribute and the target category, while the second key was
assigned only to the opposing attribute. This single-target
IAT yielded excellent validity in predicting voting behavior
(Friese et al., 2007).

2.3.3. Go/No-Go Association Task (GNAT)

To expand the use of implicit measurement methods and
the Implicit Association Test (IAT), a new method was de-
veloped by Nosek and Banaji (2001). They introduced the
Go/No-Go Association Task (GNAT), which mainly focuses
on the error rate as the dependent variable to measure the
strength of implicit associations (Greenwald et al., 1998;
Nosek & Banaji, 2001).

Unlike the previously known implicit methods, in the
GNAT, only a single concept (target category / e.g., ME) is
evaluated considering one attribute dimension (evaluative
attribute / e.g., GOOD) (Bassett & Dabbs, 2005; Ferguson,
2018; Nosek & Banaji, 2001). The GNAT does not need
two contrasting concepts (two target categories); hence, it
is more flexible and can reveal new aspects of social cogni-
tion. Another difference is that only one response (key) is
required for the GNAT (Nosek & Banaji, 2001), simplifying
the experimental setup.

During the task, a target stimulus (signal item) or a dis-
tracter stimulus (noise item) is presented on the screen for
some milliseconds. Following the experimental design and
example of Ferguson (2018) for the GNAT, when a stimulus
word that is similar to either the attribute (e.g., GOOD) or the
target category (e.g., ME) is shown, the participant should
press the space bar (or any key) to give a Go response. On
the contrary, when the word on the center of the screen does
not match the attribute or the target category (= distractor),
no response (No-Go) is required, and the participant should
refrain from pressing any key.

According to Nosek and Banaji (2001), the strength of
association in the GNAT is determined by how well stimuli
words associated with the target category and the attribute
(for example, ME + GOOD) are distinguished from distractor
items unrelated to these concepts. The authors suggest that
the sensitivity between the pairing conditions (in this exam-
ple, ME + GOOD or ME + BAD) illustrates the strength of the
association between the target category and the evaluative
attribute (Greenwald et al., 1998; Nosek & Banaji, 2001).
In general, the faster and/or the fewer errors (and therefore
easier) the response, the stronger the association. Greenwald
et al. (1998) and Nosek and Banaji (2001) argue that both
error rates and average response times can provide informa-
tion about task performance due to a speed-accuracy trade-
off. Nevertheless, most implicit measures focus solely on re-
sponse times “as the dependent variable and therefore may lose
relevant information contained in error rates.” (Nosek & Ba-
naji, 2001, p. 628).

Previous research in psychology has used the GNAT to in-
vestigate different implicit attitudes. For example, implicit
spider fear associations (Teachman, 2007), implicit bias in
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phrasing drug addiction (Ashford et al., 2019), and implicit
attractiveness beliefs of people who are constantly worrying
about their physical appearance (Buhlmann et al., 2011).
Those studies provide significant insights into the reliabil-
ity and validity of the GNAT. In those applications, the re-
searchers suggest that the GNAT is an effective tool for mea-
suring involuntary associations and might help measure im-
plicit associations, especially since it does not require a com-
parison category on a second key (Buhlmann et al., 2011,
Teachman, 2007; Williams & Kaufmann, 2012). Williams
and Kaufmann (2012) specifically investigated the reliabil-
ity of the GNAT. They recommend a minimum of 40 trials per
block for minimally acceptable reliability and at least 80 tri-
als per block for good reliability. They argue that the GNAT
is a valuable tool with many advantages and should be used
in further research. (Williams & Kaufmann, 2012). By omit-
ting a comparison concept (unlike the IAT), the GNAT can
use distractor items more flexibly, allowing for a direct as-
sessment of the attitude (Nosek & Banaji, 2001). “In addi-
tion, the GNAT may be less susceptible to errors introduced by
term valence and less biased by response criteria than reaction
time-based techniques.” (Boldero et al., 2007, p. 354).

The convergence between implicit and explicit personal-
ity traits was examined by Boldero et al. (2007). They sup-
port the reliability and convergent validity of the GNAT when
controlling the systematic variance of the GNAT. However,
as their explicit measure was conducted before the implicit
GNAT, it is possible that this inflated their associations and,
thus, the correlation between both measures (Boldero et al.,
2007).

Unfortunately, sufficient research in the moral domain,
including the GNAT, has not yet been conducted. Previous
studies focused on predictions about moral behavior with im-
plicit measurement methods, like the IAT (Perugini & Leone,
2009). Another study tried to measure the moral identity
with the IAT (Johnston et al., 2013). The only known publi-
cation of an application of the GNAT to measure the implicit
moral self-image is a dissertation by Ferguson (2018), who
failed to show moral balancing effects.

Implicit measures, such as the IAT and GNAT, can eas-
ily be implemented into software and be used as a portable
version on mobile devices, thus overcoming the limitation of
requiring a local computer (Bassett & Dabbs, 2005; Dabbs et
al., 2003). This provides several advantages. Firstly, it tests
participants in a more natural setting outside a laboratory
(Bassett & Dabbs, 2005; Dabbs et al., 2003). This real-life
setting could lower the feeling of being observed during the
experiment and lead to more honest and impulsive answers.
Secondly, Bassett and Dabbs (2005) argue that portable ver-
sions could be used to measure malleable attitudes at dif-
ferent times and important events. Thirdly, having a mobile
and portable version of these tests could help to reach pop-
ulations that would usually not participate in laboratory ex-
periments. Fourthly, more people could participate because
the effort needed is much less, as they are no longer required
to go to the laboratory (Bassett & Dabbs, 2005).

3. Methodology

3.1. Research Design

This bachelor’s thesis aims to apply an existing im-
plicit measurement method, the Go/No-Go Association Task
(GNAT), to measure the participants’ implicit moral self-
image and analyze these results for a correlation with their
explicit moral self-image. It intends to investigate the effec-
tiveness of the GNAT with the convergent validity between
the implicit and explicit measures. As explained in Chap-
ter 2, most of the previous research to measure the moral
self-image is not based on the GNAT (e.g., Johnston et al.,
2013; Perugini and Leone, 2009).

The underlying parameters of the performed experiment
and the test setup were as follows:

3.1.1. Experimental Design
Objective & Material & Groups & Variables

Objective: Measure the implicit moral self-image and an-
alyze the correlation with the explicit moral self-image (con-
vergent validity).

Material and Groups: Inspired by Ferguson (2018), who
failed to provide significant evidence for moral balancing us-
ing the GNAT, her experiment was reproduced in group A us-
ing the exact same stimuli (six words for GOOD/BAD and
four words for ME/OTHER) to be consistent with her re-
search method. In group B, the list of words was extended
for potentially stronger effects.

Group A: These stimuli words were replicated from Fer-
guson (2018):

ME: me, I, my, myself
OTHER: other; others, them, they

GOOD: good, honest, faithful, modest, sincere, al-
truist

BAD: bad, dishonest, deceptive, pretentious, arro-
gant, cheater

Group B: The extended stimuli words (attributes) were
selected from different scientific papers and measured in a
pre-study according to their evaluative intensity (see Ap-
pendix VI Pre-Study GOOD & BAD). This group used 20
stimuli words for each attribute and 15 for each concept cat-
egory (ME & OTHER). To be consistent with Ferguson (2018)
and the previous group A, the 40 attribute stimuli (57.14%)
and 30 concept category stimuli (42.86%) in relation to the
total stimuli of 70 in group B was almost equal to the 12 at-
tribute stimuli (60%) and 8 concept category stimuli (40%)
initially introduced by Ferguson (2018).

The used stimuli words in group B were:

ME: me, I, my, myself, mine, self, personally, one-
self, person, intrinsic, own, individual, ego, inner
essence, inner self



L. E BldBer / Junior Management Science 10(4) (2025) 966-984

Table 1: Possible outcomes of the Go/No-Go Association Task, inspired by “Trial of yes-no experiment” in Macmillan (2002)

973

Response
Go No-Go
. Signal (target item) Hit Miss
Stimulus - - - —
Noise (distractor item) False Alarm Correct Rejection

OTHER: other, others, them, they, their, them-
selves, theirs, his, him, her; anybody, anyone, those
people, persons, the individuals

GOOD: caring, fair, compassionate, friendly, hard-
working, generous, helpful, kind, honest, faithful,
altruist, modest, sincere, genuine, joyful, patient,
grateful, loyal, forgiving, respectful

BAD: hostile, unfair, lazy, unhelpful, ruthless,
selfish, evil, brutal, hateful, angry, impatient,
bad, dishonest, deceptive, pretentious, arrogant,
cheater; disrespectful, disloyal, egocentric

Variables: The stimuli word lists (group A or B) served
as independent variables. The dependent variables were Hit-
/False-Alarm rates.

Blocks & Trials & Stimuli

The GNAT was divided into two blocks. The target cate-
gory ME was paired with the attribute GOOD in the starting
block. In the second block, the same target category, ME, was
paired with the opposite attribute, BAD.

Each block comprised a total of 96 trials for group A or
86 trials for group B. Both blocks started with 16 practice tri-
als (not considered in the analysis), followed by a reminder
screen, before proceeding to the 80 critical trials (considered
in the analysis) for group A or 70 critical trials for group B.
A trial started when a stimulus word from one of the cate-
gories (ME, OTHER, GOOD, BAD) emerged on the screen. It
ended when the word disappeared. As a constant reminder
of the current combination (pairing) in each block, labels for
the target category (ME) and the attribute (GOOD or BAD)
remained on the screen’s upper left and right corners. The
labels and stimuli items were displayed in black font against
a white screen.

The participants were advised to either (1) give a Go re-
sponse by quickly pressing the space bar if the stimulus word
displayed could be categorized into one of the two labeled
categories (signal item) or (2) refrain from pressing any key
(No-Go response) for words that could not be categorized
(noise items). The stimulus word appeared in the center
of the screen and remained visible until the response dead-
line was reached or a key was pressed. The subsequent trial
started when the participant pressed the space bar or after the
response time ran out. Like Nosek and Banaji (2001), the op-
posing category (OTHER) or the alternate attribute served as
distracter trials (noise). For example, when GOOD was the

signal, BAD was the noise, and vice versa. A signal-to-noise
ratio of 1:1 was held constant for all trials and both groups.

The 20 stimuli words Ferguson (2018) used for the criti-
cal trials in group A were selected randomly. Each word was
repeated four times for a total of 80 trials, which was in the
range of 50 to 80, yielding sufficient and good reliability, as
Williams and Kaufmann (2012) recommended. For group B,
the stimuli items were chosen randomly and selected with-
out repetition from the four categories (ME, OTHER, GOOD,
BAD) to reach 70 trials. Within both groups, each block (pair-
ing) consisted of an equal number of words in order to min-
imize learning effects, as was again advised by Williams and
Kaufmann (2012). The critical trials used the complete set of
stimuli words, which were selected randomly and appeared
in random order. Additionally, for the word list in group B, a
small-scale pre-study (Appendix VI Pre-Study GOOD & BAD)
on the evaluative intensity of these words was conducted be-
forehand. This ensured that the words’ evaluative intensity
was a) strong enough to yield sufficient results and b) similar
between the words, which was strongly suggested by Nosek
and Banaji (2001).

Response Deadline & Feedback

The participants had to categorize the stimuli words as
quickly and accurately as possible during the short time dis-
played on the screen. The response deadline was constant at
700 milliseconds (ms) across all trials and blocks, following
the recommended range of 500ms to 850ms by Nosek and
Banaji (2001). The interstimulus interval between two trials
was held constant at 500ms.

During this interstimulus interval, immediate feedback
on performance accuracy was provided. Trials where signal
items were accurately identified (Hit) or noise items were
correctly ignored (Correct Rejection) were recorded as cor-
rect responses, indicated by a green “O” appearing. Trials
were marked as errors when noise items were mistakenly
identified as signals (False Alarm) or signal items were over-
looked (Miss). For these trials, a red “X” was displayed in
the center of the screen after the stimulus item disappeared.
The possible outcomes and corresponding feedback are visu-
alized in Table 1.

3.1.2. Statistical Analysis

The statistical analysis of the GNAT was based on the
signal detection theory, first introduced by Green and Swets
(1966), as cited in Macmillan (2002), and as previous exper-
iments using the GNAT already have done (Ferguson, 2018;
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Nosek & Banaji, 2001; Teachman, 2007).

An essential part of the signal detection theory is the cal-
culation of the sensitivity, described as d-prime (d’). It in-
dicates the participant’s ability to differentiate signal (target
items) from noise (distractor items) (Green & Swets, 1966;
Macmillan, 2002; Nosek & Banaji, 2001). D-prime (d’),
based on the signal detection theory and applied in the GNAT
by Nosek and Banaji (2001), is calculated for each block (ME
+ GOOD and ME + BAD) with the following formula:

Hit
d'=2(c——)~Z
Signal items

False Alarms

Noise items

It calculates the difference between the standardized Z-
score of the ratio of correct Go responses (Hits) to all sig-
nal items and the standardized Z-score of the ratio of Go
responses for noise items (False Alarms) to all noise items
(Macmillan, 2002). D-prime (d’) only considers the partic-
ipant’s Go responses, as only the absolute number of Hits
and the absolute number of False Alarms relative to the to-
tal amount of signal or noise items in the experiment are
included in the formula. Generally, a higher d’ reflects a
higher sensitivity. This means that the participant could dis-
criminate signal items from noise items more easily. In other
words, he had more correct Go responses (Hits) than Go re-
sponses for distractor items (False Alarms).

Implicit Moral Self-Image Score

The implicit moral self-image score or d’(GNAT) deter-
mined by the GNAT was defined as the difference in associa-
tive strength (sensitivity) between the two blocks (Nosek &
Banaji, 2001). The d’ of the second pairing (ME + BAD) was
subtracted from the d’ of the first pairing (ME + GOOD),
which resulted in the final implicit moral self-image score
d'(GNAT)*:

implicit moral self —image score :
d'(GNAT)=d' (ME + GOOD) —d’'(ME + BAD)

A positive implicit moral self-image score indicates a pos-
itive moral self-image since the associations between ME +
GOOD are stronger than between ME + BAD. In contrast, a
negative implicit moral self-image score is interpreted as a
negative moral self-image because of a stronger association
between ME + BAD than between ME + GOOD (Ferguson,
2018).

Explicit Moral Self-Image Score
The explicit moral self-image score was determined with

the questionnaire (see Appendix VII Explicit Moral Self-
Image Questionnaire) introduced by Jordan et al. (2015) to

4 For further clarification: d’(GNAT), also known as implicit moral self-
image score based on response rates, represents the final score of the
GNAT, which was calculated as the difference between the d’ of the dif-
ferent blocks (pairings) (see formula).

investigate the relationship and correlation between explicit
and implicit moral self-image. Participants were asked about
nine moral traits on a nine-point Likert scale, where 1: [T am]
much less “moral trait” (e.g., caring) than the person I want
to be and 9: [I am] much more “moral trait” (e.g., caring)
than the person I want to be. The explicit moral self-image
score was calculated by taking the average of all responses
in the explicit moral self-image questionnaire. This score
ranged from 1 to 9, with 5 demonstrating a neutral explicit
moral self-image, lower numbers indicating a lower explicit
moral self-image, and higher numbers indicating a higher
explicit moral self-image, respectively.

Pearson Correlation Coefficient

The (Pearson) correlation coefficient (r) between each
group’s implicit moral self-image scores, based on response
rates, and the corresponding explicit moral self-image scores,
was determined to evaluate the convergent validity between
both measurement methods. This coefficient is standardized
from -1, indicating a perfect negative linear relationship, to
1, indicating a perfect positive linear relationship, and 0, in-
dicating no linear correlation (Fahrmeir et al., 2016). For the
formula, see VIII Formula of the Pearson Correlation Coeffi-
cient.

3.2. Participants

124 out of 206 test-takers successfully finished the exper-
iment, corresponding to a conversion rate of 60.19%. Out
of these 124 participants, 56 were assigned to group A and
68 to group B at random. This sample of 124 participants
consisted of 71 females (57.26%), 52 males (41.93%), and 1
person not indicating their gender (0.81%). The participants’
average age was 30.08 years. 84 people (67.74%) partici-
pated on mobile devices, whereas 40 (32.26%) participated
on laptops or desktops.

3.3. Procedure

The participants received a link to the oTree website, an
open-source experiment platform (Chen et al., 2016). They
could access the experiment through the internet using their
laptop as a stationary device or mobile devices such as smart-
phones or tablets. Using a cookie on the oTree website en-
sured that participants were only allowed to participate once
per device. After opening this link, the participants were for-
warded to the welcome page, where they received the first in-
formation about this experiment. They were told that it was
part of a bachelor’s thesis and that their contribution would
help assess error rates and reaction times when categorizing
various English words. On the next page, they received de-
tailed instructions about the test procedure.

For the GNAT, the participants were randomly assigned
to one of the two groups and, thus, different word lists. Af-
ter that, they saw an overview of the current labels in the
first block (ME + GOOD) and the list of words. They started
immediately with a training test, the first 16 practice trials.
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Table 2: GNAT procedure in the experiment

¢ Welcome
¢ Instructions: How It Works

Group A

Group B

Block 1: (ME + GOOD)

¢ Overview (labels and word list)
¢ 16 Practice Trials

¢ Reminder

¢ 80 Critical Trials

Block 1: (ME + GOOD)

e Overview (labels and word list)
¢ 16 Practice Trials

e Reminder

e 70 Critical Trials

Block 2: (ME + BAD)

¢ Overview (labels and word list)
* 16 Practice Trials

¢ Reminder

* 80 Critical Trials

Block 1: (ME + BAD)

¢ Overview (labels and word list)
* 16 Practice Trials

* Reminder

* 70 Critical Trials

* Explicit Moral Self-Image Questionnaire
* Demographic Questions

After finishing a task, the participants saw the number of er-
rors they had made. They were directed to a page reminding
them of the current pairing and word list, that they should
answer as quickly and accurately as possible, and that the
next part (critical trials) counts toward their scores. For the
second block with the new pairing ME + BAD, the same pro-
cedure started again, consisting of the first 16 practice trials,
the reminder, and the critical trials.

After finishing the second block, participants were explic-
itly asked about their moral self-image using the scale de-
veloped by Jordan et al. (2015). They were asked about
nine moral traits on a nine-point Likert scale, where 1: [I
am] much less “moral trait” (e.g., caring) than the person
I want to be and 9: [I am] much more “moral trait” (e.g.,
caring) than the person I want to be. Finally, some demo-
graphic questions, including gender, age, educational level,
employment status, first language, and English proficiency,
as well as the occurrence of technical problems, were asked.
A graphical representation of the procedure for both groups
is visualized in Table 2.

3.4. Hypotheses

The following hypotheses were derived to measure the
effectiveness of the GNAT according to its convergent validity
with an explicit moral self-image questionnaire:

Hypothesis 1: The participants’ implicit moral
self-image scores (based on response rates) will
correlate positively (r > 0) with the explicit
moral self-image scores (questionnaire-based) in
both groups.

This hypothesis assumes that both implicit and explicit
moral self-image reflect the same construct but are measured
through different methods, following Johnston et al. (2013)
and Fazio and Olson (2003). Therefore, a positive correlation
between both measures is expected, as the scores may vary

but do not need to be congruent. A person with a positive
implicit moral self-image in the GNAT should also indicate a
positive explicit moral self-image in the questionnaire, and
vice versa.

Hypothesis 2: The correlation between the par-
ticipants’ implicit moral self-image scores and ex-
plicit moral self-image scores will be higher in
group B than in group A.

This hypothesis assumes that the word list without repe-
tition of group B would be more effective (and yield higher
correlation) in the GNAT than the smaller, repeated word list
of group A. It is expected that the repetition of words will lead
to participants’ better memorization during the first block, al-
lowing for improvements and better performance in the sec-
ond block, reducing the implicit moral self-image score. This
would reduce the correlation coefficient compared to group
B, where words are not repeated.

Table 3: Exclusion criteria for the standard sample

Exclusion Criteria

No recorded data

No response was given during the trials
Reaction times < 250ms

Reaction times > 735ms

d’(ME + GOOD) < 0 or d'(ME + BAD) < 0
Basic English proficiency

Indication of technical issues

Perfect Hit rate

No False Alarms

Ve NOUh WD
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4. Results

4.1. Exclusion Criteria

Some participants had to be excluded from the analysis
to ensure a valid and valuable data set (standard sample).
Therefore, the data set was manually revised, especially due
to technical difficulties during data collection, such as the
failure to record responses and/or reaction times as well as
heavy deviations from the response deadlines (e.g., speeding
up the appearing words (up to 1ms) or very long loading
times (up to 1,080ms)).

The following exclusion criteria for the standard sample
were defined (and visualized in Table 3):

All participants whose responses were not recorded were
excluded. Either the server failed to measure the reaction
times for some trials, or the participants failed to respond cor-
rectly by not giving Go responses (in one block or throughout
the experiment).

Furthermore, all participants with response times below
250 milliseconds (< 250ms) and above 735 milliseconds
(> 735ms), to still account for some processing time of the
server, were dropped. Greenwald et al. (2003) suggest ex-
cluding reaction times below 300 milliseconds (< 300ms),
which could indicate random responding, but due to the
advanced digitalization, frequent use of electronic devices
nowadays, and the relatively young sample (average age of
30.08 years), response latencies within the range of 250ms
to 735ms were included.

Additionally, following the argument by Nosek and Ba-
naji (2001), all d-primes (d") (based on response rates) be-
low 0 were excluded as they indicate that the participant was
not following the instructions properly or was unable to dis-
tinguish any signal from noise. A value of 0 equals chance
(Nosek & Banaji, 2001).

All participants had to have at least intermediate English
proficiency to be considered. Therefore, all participants who
indicated basic English skills were dropped. They were also
excluded if they indicated technical issues in the final demo-
graphic questionnaire.

Further, due to problems with the mathematical Z-score
calculation, all participants with perfect Hit rates (a partici-
pant correctly responded to all signal items) or with no False
Alarms (a participant never gave a Go response for distractor
items) were excluded from the primary analysis. Neverthe-
less, the effects of a potential correction when calculating d’
were investigated.

4.2. Participants per Group

Group A (word list by Ferguson (2018)):

After the strict exclusion, 30 participants of the initial 56
people finishing the experiment in group A were considered
(conversion rate of 53.57%). The sample consisted of 17 fe-
males (56.67%) and 13 males (43.33%), with an overall av-
erage age of 29.43 years.

Most people were students (56.67%). The rest was ei-
ther full-time (30%) or part-time employed (13.33%). As
their highest completed level of education, nine people indi-
cated high school degrees (30%), ten had a Bachelor’s degree
(33.33%), and 36.67% had a Master’s degree. The majority
spoke German as their first language (76.67%), two spoke
Portuguese (6.67%), and one person spoke English, Dutch,
Spanish, and Finnish, respectively. One person stated being
bilingual in German and French (3.33%). 73.33% of partic-
ipants experimented on a mobile device, while 26.67% used
stationary devices.

Group B (extended word list):

Following the same exclusion criteria, 38 participants of
the initial 68 people finishing group B were considered (con-
version rate of 55.88%). The sample consists of 21 females
(55.26%) and 17 males (44.74%) with an overall average
age of 30.82 years.

Half of the participants were students (50%). The rest
were either full-time (36.84%), part-time (5.26%) or self-
employed (5.26%), and one person had already retired
(2.63%). As their highest completed level of education, eight
people indicated high school degrees (21.05%), twenty peo-
ple had a Bachelor’s degree (52.63 %), and 26.32% had a
Master’s degree. Most people spoke German as their first
language (76.32%), five people were native English speak-
ers (13.16%), two people spoke Spanish (5.26%), and one
person spoke Ukrainian (2.63%). One person stated to be
bilingual in German and English. 69.23% of participants
performed the experiment on mobile devices, and 28.25%
on desktops or laptops.

4.3. Implicit Moral Self-Image Score Based on Response
Rates

Signal detection theory proposes calculating participant
sensitivity (d”) for each block. It subtracts the standardized
Z-scores of the ratio of Go responses for noise items (False
Alarms) to all noise items from the standardized Z-score of
the ratio of correct Go responses (Hits) to all signal items
(Macmillan, 2002). Applying this theory to the GNAT, it is
assumed that participants are more sensitive and can dis-
criminate signal items from noise items more easily when
the association of the two signal components is more posi-
tive than a negative or neutral association (Nosek & Banaji,
2001). “Greater sensitivity indicates a stronger association be-
tween the target category and attribute. This association is de-
fined to be a measure of automatic attitude toward the target
category.” (Nosek & Banaji, 2001, p. 635).

To calculate the implicit moral self-image score with the
GNAT, the approach of Ferguson (2018) and Nosek and Ba-
naji (2001) was followed by comparing the d’ of both pair-
ings for each participant:

Implicit moral self —image score:
d’(GNAT)=d' (ME + GOOD)—d’ (ME + BAD)
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According to Ferguson (2018), a positive implicit moral
self-image score indicates a positive moral self-image (the as-
sociations between ME + GOOD are stronger than between
ME + BAD), whereas a negative implicit moral self-image
score is interpreted as a negative moral self-image (stronger
association between ME + BAD than between ME + GOOD).

4.3.1. Results of Standard Sample

Table 4 shows all characteristics of the obtained implicit
moral self-image scores for both groups and compares the
Pearson correlation coefficients of both groups.

Table 4: Characteristics of implicit moral self-image scores, based
on response rates, and Pearson correlation coefficients for group A
and group B with strict exclusion criteria

Group A Group B
Max 1.3804 1.5475
Min -1.4816 -0.6629
Mean 0.2360 0.4154
Median 0.2783 0.3588
Pearson correlation -0.0078 0.4870
coefficient
Group A

In group A, the final implicit moral self-image scores, cal-
culated as the participants’ difference in association strength
(d”) of both blocks, ranged from a score of -1.4816 to 1.3804,
with a mean of 0.2360 and a median of 0.2783. Eleven
participants (36.67%) performed better in the ME + BAD
block, indicating a negative implicit moral self-image. The
questionnaire-based average explicit moral self-image score
was obtained as 5.2852 in group A.

Correlating the implicit moral self-image scores with the
explicit moral self-image scores conveyed through the ques-
tionnaire after the GNAT yielded a Pearson correlation coef-
ficient of r = -0.0078. This coefficient does not indicate a lin-
ear correlation between the explicit and implicit moral self-
image scores. Counterintuitively, it may suggest a very slight
negative tendency. This means that people who performed
better in the ME + GOOD pairing of the GNAT, relative to the
ME + BAD pairing, provided answers in the questionnaire
indicating a lower explicit moral self-image score and vice
versa. This does not support hypothesis 1 of the correlation
coefficient being positive for all groups (r > 0). Figure 1 de-
picts the distribution of values and ultimately demonstrates
the correlation (dotted line).

Group B

The implicit moral self-image scores conducted through
the GNAT for group B had a mean of 0.4154, a median of

0.4154, and ranged from -0.6629 to 1.5475. Only nine par-
ticipants (23.68%) had a negative implicit moral self-image
score and thus a higher association of ME + BAD. The aver-
age explicit moral self-image score in this group was 5.2281.

The Pearson correlation coefficient between implicit
moral self-image scores and explicit moral self-image scores
was calculated as r = 0.4870, which indicates a moderate
positive linear relationship. This finding suggests that people
who performed better in ME 4+ GOOD pairing had a higher
average score for the explicit moral self-image. This supports
the first hypothesis of a positive correlation (r > 0) and the
effectiveness of the GNAT. Figure 2 depicts the distribution of
values and ultimately demonstrates the correlation (dotted
line) for group B. A similar pattern but different ranges on
the x-axis can be observed in Figure 1 and Figure 2. When
comparing both correlation coefficients, it becomes evident
that group B correlates higher than group A, which supports
hypothesis 2.

4.3.2. Correction of 0.5 for all Perfect Responses

As previously stated, all participants with perfect Hit rates
and no False Alarms (perfect responses) were excluded from
the data set due to problems when calculating the Z-scores
and d’ of each block. Nonetheless, the effects of a correc-
tion suggested by Kadlec (1999) and Macmillan (2002) on
the correlation coefficient for both groups were investigated.
This approach involves correcting the absolute numbers of
Hits or False Alarms by either adding 0.5 to no False Alarms
or subtracting 0.5 from perfect Hit rates, which yielded 39.5
Hits in group A and 34.5 Hits for group B. Correcting these
perfect response rates allowed four more participants to be
included in group A and two more in group B.

This resulted in Pearson correlation coefficients of r =
0.0106 for group A and r = 0.4384 for group B. In this case,
both groups demonstrate a positive correlation supporting
hypothesis 1. The coefficient increases for group A and de-
creases for group B compared to the standard sample, as
shown in Table 5. However, in support of hypothesis 2, the
correlation coefficient of group B is still higher than group
As.

Table 5: Comparison of different Pearson correlation coefficients
before and after sample correction for groups A and B

Pearson correlation Group A Group B
coefficient

Standard sample (before | -0.0078 0.4870
correction)

New sample, including 0.0106 0.4384

participants with perfect
responses (after
correction)
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Group A: Correlation between implicit moral self-image (based on
response rates) & explicit moral self-image
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Figure 1: Correlation (dotted line) between the implicit moral self-image scores, based on response rates, and the explicit moral
self-image scores for group A

Group B: Correlation between implicit moral self-image (based on
response rates) & explicit moral self-image
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Figure 2: Correlation (dotted line) between the implicit moral self-image scores, based on response rates, and the explicit moral
self-image scores for group B

5. Discussion

5.1. Key Findings

This study was designed to investigate the effectiveness
of the GNAT for measuring the moral self-image with its con-
vergent validity by relating it to the well-established explicit
moral self-image questionnaire by Jordan et al. (2015). The
indicator considered in this analysis is the Pearson correlation
coefficient (r), where a high correlation indicates a high con-
vergent validity. The implicit moral self-image was analyzed
with a focus on the response rates using the signal detection
theory by Green and Swets (1966), as cited in Macmillan
(2002).

This bachelor’s thesis is the second known attempt to
measure the implicit moral self-image with the GNAT. Given
that the first attempt by Ferguson (2018) was unsuccessful
in showing significant results for moral balancing and was
somewhat opaque and vague about the detailed research de-
sign, this was replicated in group A but extended in group
B. Based on literature, Ferguson’s (2018) list of words was
extended with more synonyms for group B (see Appendix VI

Pre-Study GOOD & BAD) to further explore the effect of dif-
ferent stimuli words in the GNAT. Another crucial difference
between both groups was the repetition of stimuli. Group A
only used 20 stimuli words (10 signals and 10 noises), which
were each repeated four times to yield a total of 80 critical
trials, whereas group B used 70 stimuli words (35 signals and
35 noises) for 70 trials without repetition.

In hypothesis 1, both groups were expected to have a pos-
itive correlation between the implicit and explicit moral self-
image scores (r > 0). This assessment was based on the idea
that implicit and explicit moral self-image explain the same
construct and are only obtained by different measurement
methods, following Johnston et al. (2013) and Fazio and Ol-
son (2003). Consequently, this would lead to a positive cor-
relation, even though the scores allow for some deviation and
do not necessarily need to be completely congruent.

This hypothesis 1 has been proven wrong for group A, as
the first group with fewer stimuli had a negative correlation
coefficient of r = -0.0078 in the standard sample. This neg-
ative relationship could be explained, as it seems reasonable
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that participants who performed better in the second block
(ME + BAD) had already seen all stimuli at least four times
before and memorized the stimuli used in the first block.
This prior “training” in the first block might have caused a
higher d’ in the second block (ME + BAD), which led to a
negative implicit moral self-image score in the GNAT. With
this improved personal performance in the second block (ME
+ BAD), participants could have bolstered their moral self-
image and could have reported a higher score in the ques-
tionnaire, which led to a negative correlation. This appears
plausible since they received immediate feedback and saw
the total number of errors after each block. The same mech-
anism could be applied to participants who performed even
worse in the second block. Participants not fulfilling their tar-
get in the second block, e.g., not outperforming their error
rate from the first block, might be disappointed and state a
negative explicit moral self-image. As the negative tendency
was extremely small, this influence of personal performance
on the explicit questionnaire was insignificant and could not
be observed after the correction. However, with a convergent
validity of r = -0.0078 for group A or even after the sample
correction of r = 0.0106, both coefficients were very close
to zero, indicating no significant correlation and, thus, no
convergent validity. The absence of (sufficient) convergent
validity might imply that both measures do not assess the
same construct or that either of the two measures is flawed
(Cunningham et al., 2001).

In contrast, group B had a Pearson coefficient of r =
0.4870 (even after correction r = 0.4384), which makes a
particular relationship and a moderate convergent validity
between both measures evident for this group. This further
proves that the GNAT, as an implicit measure, is not flawed
and holds good convergent validity, which can be interpreted
as proof that implicit and explicit measures capture the same
construct (to a certain extent). This promising relationship
could be understood as even more substantial and already as
significant since it is much higher than the previous standard
for implicit measures (usually around 0.2 to 0.3 (Perugini,
2005)). Cunningham et al. (2001) noted that the extent of
measurement error in any measure establishes a natural up-
per limit for correlations. They interpreted their correlation
of r = 0.35 between the implicit IAT and an explicit scale
already as significant and argued that “the two sets of mea-
sures are correlated, yet distinct.“ (Cunningham et al., 2001,
p. 167).

For hypothesis 2, it was expected that the correlation
between the implicit moral self-image scores and the ex-
plicit moral self-image scores (based on the questionnaire)
for group B would be higher than that of group A. This hy-
pothesis has been proven right due to a significantly higher
correlation coefficient of r = 0.4870 for group B compared
to r = -0.0078 for group A. Even when considering the cor-
rection for all perfect responses, the same effect could be
observed with a correlation coefficient of r = 0.4384 and r =
0.0106 for group B and group A, respectively.

This could also be explained by stronger learning effects
in group A, as the same 20 stimuli were repeated four times

in each block. This was not the case for group B. Each stimu-
lus was only shown once within a block due to the extended
word list. Additionally, in relative terms, more participants
with a negative implicit moral self-image score were observed
for group A (36.67%) than for group B (23.68%). This could
be because participants in group A had fewer stimuli and
more time to learn, which gave them an advantage for the
second block, where they performed better in 36.67% of all
cases. This percentage is lower in group B, at 23.68%. There-
fore, it can be assumed that learning effects in group B were
not that strong, which led to a more significant correlation
between implicit and explicit measures. In addition, learning
effects due to unequal block length were avoided in the ex-
perimental design, as both blocks in each group had the same
length; hence, this should not cause this significant difference
in correlation between both groups (Williams & Kaufmann,
2012).

An alternative explanation for the higher correlation
could be the higher percentage of native English speakers in
group B (13.16%) compared to group A (3.33%). Indeed,
a native English speaker would react faster and more accu-
rately than a native German speaker. However, assuming
that the characteristics of each participant, for instance, lan-
guage or age, were the same in both blocks, this should not
affect the overall results. This is because the response rate of
each participant was calculated into an individual d’ for each
block by only comparing the response rates within each par-
ticipant (identical person). The d’ of a native English speaker
could then be generally higher in each block compared to the
d’ of a German speaker, but after calculating the difference
between both blocks (the implicit moral self-image score),
this effect can be neglected. Therefore, language, age, and
educational level should not affect the overall results in both
groups.

As mentioned, previous literature usually obtained lower
correlation coefficients (generally between 0.2 and 0.3) and
explained this as the natural difference between explicit (re-
lying on self-reporting) and implicit (relying on the associa-
tive strength and measured with reaction times or error rates)
measurement methods (Cunningham et al., 2001; Perugini,
2005). Assuming the correlation is a perfect indicator of
the underlying system, one could argue that a lower corre-
lation would prove a double dissociation system, where ex-
plicit and implicit attitudes exist and describe different eval-
uations. This only applies if the assumption holds that ex-
plicit attitudes are only measured by explicit measures and
implicit attitudes only by implicit measures. In contrast, a
higher correlation would support the existence of an addi-
tive pattern, implying that explicit and implicit measures de-
scribe the same attitude, as both measures yield similar re-
sults. As there is no clear consensus among researchers, it is
difficult to come to a conclusion. However, one could believe
that “implicit and explicit attitudes can be best understood as
implicit or explicit measures of the same attitude.”“ (Perugini,
2005, p. 31), given the promising correlation in group B.

The initial research question: “To what extent can the
Go/No-Go Association Task (GNAT) be effectively applied
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to measure moral self-image, and is there a correlation be-
tween the outcomes of this method and the explicit moral
self-image?” should be answered separately for both groups.
Group A has shown little, even negative, to no correlation be-
tween the two measures, which indicates an ineffective ap-
plication of the GNAT in measuring the moral self-image. For
group B, there is, in fact, a significant positive correlation
between the implicit and explicit measures, indicating an ef-
fective application because learning effects were avoided by
using various stimuli without repetitions.

This thesis has closed the gap in previous research, as
it has proven that the GNAT is an effective instrument for
measuring the moral self-image if learning effects are con-
sidered in the research design. It suggests utilizing various
stimuli words without repetition instead of repeating fewer
stimuli words. This finding has highlighted the extraordi-
nary importance of the experimental design for yielding sig-
nificant results. However, the GNAT still has some limita-
tions, and further research investigating the GNAT’s ability
to predict behavior and convergent validity is highly recom-
mended, whereas the first results were already quite promis-
ing. This thesis was the first study conducted to assess the
convergent validity of the GNAT for capturing the moral self-
image.

5.2. Limitation of Results & Suggestions for Future Research

It is important to emphasize the limitations of this re-
search, especially to enable future research. First of all, in-
vestigating the correlation between explicit and implicit mea-
sures could be misleading and ambiguous due to various ex-
planations for both attitudes and missing consensus about its
significance. According to Perugini (2005), a low correla-
tion could suggest insufficient convergence validity between
the two measurement methods. However, it could also be
seen as evidence for the double dissociation, supporting the
theory that a dual system of attitudes exists and that those
attitudes are unrelated. Instead, it might be more expressive
to separately investigate the capability of both measures to
predict behavior (Perugini, 2005) and explore this in further
experiments. Validating the GNAT as a moral self-image mea-
sure according to its ability to predict behavior would provide
further insights and could support its usefulness (Perugini,
2005).

Nevertheless, Carlson and Herdman (2012) generally ad-
vised using measures with convergent validities above 0.7
(r > 0.7) and avoiding those below 0.5 (r < 0.5). In the con-
text of implicit measures and especially regarding the moral
self-image, one might have to deviate from this suggestion,
as there are various reasons for the low correlation. More
research should be conducted to review these recommenda-
tions.

Future research could extend the experiment over a
longer timeframe and ask participants about their moral
self-image before and after specific moral or immoral ac-
tions. Since the measured moral self-image is a snapshot
(in daily life) and can deviate in time (Jordan et al., 2015;
Monin & Jordan, 2009), tests could be conducted at regular

intervals with the identical test group to analyze the ranges of
variation around their fixed personal reference, potentially
initiating moral balancing behavior (Jordan et al., 2015;
Nisan, 1990).

Regarding the experimental design, further investigation
is needed about the effect of the block order on the moral
self-image, as previous research has already suggested that it
might have an impact (Greenwald et al., 1998, 2003; Nosek
& Banaji, 2001). It would be interesting to see if a reversed
order of the blocks yields the same results and convergent va-
lidity. An extensive experiment should investigate the occur-
rence of learning effects due to increased familiarity with the
procedure and stimuli words in the second block. This could
be done by changing the order of the blocks ME + GOOD and
ME + BAD in different groups.

When investigating the convergent validity, an additional
aspect is changing the order of the explicit questionnaire.
Asking participants explicitly about their moral self-image
before and after the GNAT could examine potential priming
effects (of both explicit questionnaire and implicit GNAT),
eventually inflating the correlation (Boldero et al., 2007).
Further, including the questionnaire twice (before and after
the GNAT) could provide insights into how the individual’s
performance in the GNAT changes the explicit moral self-
image.

Additionally, it would make sense to expand this sample
and conduct the experiment with more participants. Simple
deviations already greatly impacted the coefficients obtained
in the current sample of 30 (group A) to 38 participants
(group B). Additionally, the uneven size of both groups raised
concerns about the comparison. Most participants were na-
tive German speakers (76.67% in group A and 76.32% in
group B), which differentiated from previous experiments,
where only native English speakers were asked to perform
the GNAT in English (Ferguson, 2018; Nosek & Banaji, 2001;
Williams & Kaufmann, 2012). Repeating the same experi-
ment in the first language of each participant could eventu-
ally provide more robust results, as the implicit association
could be much stronger, investigating more “natural” and
more accessible associations.

In addition, the portable nature of the GNAT (Bassett
& Dabbs, 2005), as conducted in this online experiment,
allowed for measuring the moral self-image of participants
in everyday life. This setting enabled participants to per-
form the experiment in a familiar environment, without
mandatory seminars, away from an unpleasant and stress-
ful (graded) laboratory atmosphere, and whenever they felt
ready and comfortable to process the test. Participants were
only instructed to perform the test to support a bachelor’s
thesis in assessing error rates and reaction times when cat-
egorizing English words without telling them the true pur-
pose of this experiment. This more relaxing environment
might have supported less biased, unconscious responses
and yielded real-life insights into participants’ moral self-
image without them being aware of it. However, this could
also have led to participants not taking the test seriously
and giving less concentrated responses than in a controlled
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laboratory environment, which made it harder to compare
the results with previous studies.

Furthermore, the differences in results obtained through
mobile and stationary devices were not investigated due to
the limited scope of this bachelor’s thesis and the small sam-
ple size. Examining this further with a larger sample is highly
recommended, as the experimental Go response differed for
both versions. Participants using touch screens had to tap ex-
actly on the word, whereas participants using laptops had to
press the space bar.

Moreover, due to the limited scope of this bachelor’s the-
sis and the partially experienced technical discrepancies, a
detailed analysis of the reaction times (response latencies),
according to Cohen (2013), was omitted. An analysis ap-
plying the signal detection theory based on reaction times is
proposed in Appendix VIV Implicit Moral Self-Image Score
Based on Reaction Times. However, an analysis based on
Cohen (2013) and the often-used algorithm developed by
Greenwald et al. (2003), relying on mean latencies and stan-
dard deviation of all reaction times, is strongly recommended
in the future as it could hold important insights and support
the GNAT’s validity by confirming the results and correlations
obtained.

5.3. Future Implications

After introducing the IAT and the GNAT, a new field of
research opened up for assessing people’s implicit attitudes.
This could not only be used for psychological counseling
(Asendorpf et al., 2002) but can also provide valuable and
hidden insights into behavioral economics and for differ-
ent economic stakeholders, e.g., companies, employees, in-
vestors, and policymakers.

Companies could use implicit measures to gain deeper
insights into their stakeholders and to predict consumer be-
havior, especially when bringing this into the context of the
moral balancing theory. They could exploit the knowledge
about the compensatory balancing behavior of people after
an initial immoral act. For example, companies could of-
fer customers the option to donate to a prosocial charity af-
ter a self-centered purchase (e.g., a carbon-intensive flight
for vacation), as adapted from Schlegelmilch and Simbrun-
ner (2019). This allows customers to compensate for a de-
creased moral account with a subsequent good action (moral
cleansing). Moral licensing effects could be utilized, for in-
stance, by allowing people to demonstrate moral behavior
(e.g., donating to a charity) before offering them a carbon-
intensive flight (adapted from Schlegelmilch and Simbrun-
ner (2019)). Both effects influence the customer’s purchase
decision, giving them a better feeling after balancing or jus-
tifying their self-centered purchase, potentially leading to a
higher demand in the future. Additionally, “[i Jmplementing
donation options in a web shop is an easy way for a company
to signal that it is socially responsible.“ (Schlegelmilch & Sim-
brunner, 2019, p. 551). In Marketing, companies could clus-
ter their target group, as people with higher importance on
their morality have a higher incentive to maintain their moral
self-image and are more likely to be influenced by (negative)

deviations (Aquino & Reed, 2002; Monin & Jordan, 2009).
If a person with a high importance on morality performs an
immoral act, it has a larger negative impact on his moral self-
image, and he is more likely to compensate for it afterward
(Monin & Jordan, 2009). This could be utilized for personal-
ized advertisements, pricing, and influencing people. As the
GNAT reveals deeper, unconscious attitudes and feelings to-
ward brands or products, it could be applied to more generic
and strategic decisions, such as product development pro-
cess, brand positioning, pricing, and improved market re-
search.

Assessing the implicit moral self-image may serve as an
efficient tool in the recruitment process (Asendorpf et al.,
2002), potentially revealing the implicit biases and attitudes
of both recruiters and prospective employees. This could
be a helpful instrument when selecting employees as it, for
example, could examine the accordance with company val-
ues. Kim (2003) discovered that participants could success-
fully develop strategies to fake the results in an IAT when in-
structed to react slower. Remarkably, this was not done spon-
taneously. This can affect the argument for using implicit
measures, such as the IAT or GNAT, when selecting employ-
ees, as they could improve their performance if they under-
stood the underlying mechanism and did this test more than
once (Kim, 2003). Asendorpf et al. (2002) raised concerns
about the ethical use of implicit measures as they reveal par-
ticipants’ involuntary answers and are not under their own
control. This data, therefore, needs to be handled carefully,
and sufficient data security should be implemented.

Investors could use this measure to uncover the implicit
attitudes and morality traits of founders or companies’ top
management (e.g., CEO). They could assess the morality of
these managers and draw conclusions for their investment
decisions. For example, investing only in honest (or moral)
founder teams potentially implies a transparent and more
honest environment, exchange of information, and prospec-
tive company success.

Policymakers could benefit from an effective tool to mea-
sure peoples’ moral self-image and implicit attitudes to un-
derstand their concerns and reasonings. This could be ap-
plied to effectively nudge them toward more sustainable be-
havior by implementing reasonable restrictions and policies.
Additionally, this could affect elections and politics, as voters
feel better understood by politicians.

6. Conclusion

An effective tool to measure people’s moral self-image
provides valuable insights, extending the research in be-
havioral economics and moral balancing (Mazar & Zhong,
2010).

This thesis explored the effectiveness of the GNAT by ex-
amining the convergent validity between the GNAT and the
explicit moral self-image questionnaire. It discovered that
a lower correlation between implicit and explicit measures,
thus a lower convergent validity, was obtained if a set of
only 20 stimuli words were repeated four times in each block
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(group A). This was explained by the participants’ learning ef-
fects throughout the experiment, decreasing the convergent
validity and effectiveness of the GNAT. For this reason, this
thesis postulates using different stimuli without repetition
instead, to avoid learning effects. This approach yielded a
higher convergent validity (correlation) between implicit and
explicit measures of the moral self-image, indicating higher
effectiveness of the GNAT (group B).

These findings are crucial to effectively measuring the
moral self-image, which is essential later on to investigate
and understand its changes when aiming to predict moral be-
havior. This knowledge can be used for practical applications
in behavioral economics, such as corporate management or
policymaking.

Furthermore, this thesis contributes to research with its
experimental design and analysis of the GNAT, including
the adapted exclusion criteria, a sample correction (of all
perfect response rates), and a first attempt to analyze the
results based on reaction times (see Appendix VIV Implicit
Moral Self-Image Score Based on Reaction Times). This of-
fers promising approaches for future research, which should
particularly focus on a joint analysis of reaction times and
response rates, experimental adjustments of the GNAT (e.g.,
changing the block order), and measuring the participant’s
moral self-image over a longer timeframe. Further research
is necessary to validate the power of the GNAT to predict
(e.g., consistent or balancing) behavior before bringing it
into practical use in consumer behavior, for instance, by
nudging people toward purchasing a more expensive but
sustainable product.

However, the GNAT yields promising validity and insights
into understanding people’s implicit moral self-image and ac-
tions. This can be a powerful tool in the future, especially
since it can be conducted entirely online, which helps assess
the moral self-image in daily life (outside a laboratory envi-
ronment).

Next time you order something online, use non-recyclable
packaging, choose non-organic products, do not separate
food waste appropriately, or book a plane ticket, remember
the effect of these decisions on the environment and ulti-
mately on your moral self-image, which influences future
behavior.
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Abstract

Using five years post-tax data on CPI prices, national employment as well as firm-level employment, we provide novel evidence
on the medium-term effects of the UK Soft Drinks Industry Levy (SDIL). Applying a difference-in-differences research design,
we find that neither consumers nor employees visibly bore the costs of the tax. However, given the falling trend in beverage
prices in the UK, consumers faced a 6% less decline in soft drink prices compared to prices of levy-exempt beverages, since
the introduction of the tax. Employees in the soft drink manufacturing industry were unaffected by the tax, whilst employees
in the beverage manufacturing industry even benefitted from it through significant employment increases. Our study offers
policy advice for other countries which are yet to implement soft drink taxes. We advocate the implementation of tiered tax
designs, such as in the UK, due to its positive impact on employment and minimal burden for consumers.

Keywords: public health policy; soft drink taxation; UK sugar tax

1. Introduction

Increasing health concerns, such as obesity and the asso-
ciated non-communicable diseases (NCDs)', have urged gov-
ernments worldwide to address the excess sugar intake of the
population (World Health Organization, 2023a). Hereby, the
UK is one of the countries suffering the most from this health
issue, having the third highest obesity rate in Europe in 2016,
succeeding Malta and Turkey (Metcalfe & Sasse, 2023). By
2016, it was inevitable for the UK government to encounter
this adiposity epidemic, with an obesity rate striking nearly
30% (Metcalfe & Sasse, 2023).> Consequently, the UK Soft

I'would like to express my sincere appreciation to my supervisor, Dr. Hen-
ning Giese, whose invaluable input and continuous support made this
publication possible. My deepest gratitude also goes to my family, friends
and (former) managers, without whom I would not be where I am today.
Their unwavering support and trust gave me the courage to pursue and
achieve my academic goals.

Non-communicable diseases are chronic diseases, such as cardiovascular
health issues (e.g. strokes), diabetes, cancer etc. They account for 74%
of worldwide deaths (World Health Organization, 2023b).

As shown in Figure 2 in Metcalfe and Sasse (2023).
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Drinks Industry Levy (SDIL)® was implemented in April 2018
(HM Revenue & Customs, 2024a). Its two-tiered policy de-
sign aims at encouraging manufacturers to reduce the sugar
content of their beverage portfolio through reformulation
(HM Revenue & Customs, 2024a); the less sugar is added
to a drink the lower the tax burden. However, as prevalent
for excise taxes, producers often shift the extra costs arising
through the tax onto other stakeholder groups to maintain
pre-tax profits. Considering that the UK soft drink tax is a
producer-imposed tax, it is not intended to be passed down
to consumers (e.g. in the form of higher product prices) or
employees (e.g. job cuts). Thus, to understand the effec-
tiveness of the UK soft drink tax, it is vital to first question
“Who bears the costs of the UK soft drink tax?”. To iden-
tify which party carried the tax burden I perform difference-
in-differences analyses using firm-level and national employ-
ment data, as well as product price data on soft drink prices.
I find that neither employees nor consumers visibly bear the
tax burden. However, the tax introduction decelerated the

3 For simplified comprehension, I hereafter speak of the UK soft drink tax
in lieu of the UK Soft Drinks Industry Levy.
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general trend of falling soft drink prices in the UK. By using
medium-term data, my study captures effects which have not
been materialised in other previous short-term studies on em-
ployment and prices.

This paper is structured as follows. Chapter 2 outlines the
institutional setting of the UK soft drink tax and offers an ex-
tensive literature review on soft drink taxation. In Chapter 3,
I outline my empirical strategy and describe the data. Chap-
ter 4 elaborates on the empirical results. Robustness checks
are presented in Chapter 5. Lastly, Chapter 6 concludes, sum-
marises limitations and offers an outlook on future research.

2. Theoretical Background

2.1. Institutional Setting

Excise taxes have become a favourable tool to nudge the
population’s consumption pattern into a certain direction.
Often referred to as “sin taxes”, they are levied on the con-
sumption of goods which are associated with (high) future
costs for society (Allcott et al., 2019; de la Feria, 2024).
For example, the intake of tobacco and alcohol or the use
of fuel often come at the cost of the environment or a per-
son’s health. By taxing these types of products, their prices
increase, leading to a decline in demand and herewith limit-
ing their negative impacts (de la Feria, 2024).

Nowadays, excise taxes are often levied on sugar-sweetened

beverages (SSBs),* in order to curb the population’s ex-
cess sugar intake. While the WHO’s recommendation on an
adult’s daily sugar consumption is 50 g, a regular 600 ml soft
drink bottle® already exceeds this threshold (World Bank,
2020). Hence, worldwide obesity levels have been continu-
ously rising since more than four decades (Metcalfe & Sasse,
2023), making excise taxes on sugary drinks inevitable nowa-
days. According to the World Health Organization (2023a),
more than 108 countries have adopted sugar-sweetened bev-
erage taxes as at July 2022. Whilst the UK is one of the Euro-
pean countries most affected by high obesity rates (Metcalfe
& Sasse, 2023), it is also one of the most recent countries in
Europe to have adopted a tax on sugar-sweetened beverages
(see World Bank, 2020, Appendix 1).

Thus, the UK Soft Drinks Industry Levy, a national tax on
sugar-sweetened beverages, was announced in March 2016
and implemented in April 2018 (HM Revenue & Customs,
2024a). The excise tax is imposed on soft drink producers
and importers and comprises all types of soft drinks with
more than 5 g of added sugar per 100 ml. Alcoholic drinks
with more than 1.2% alcohol content, milk products, as well
as fruit and vegetable juices are exempt from the levy (HM
Revenue & Customs, 2024a). A tiered volume-based tax rate
is applied to motivate producers to reduce the sugar content
of their beverages by reformulating them. The two tiers are

SSBs are drinks which contain free sugars (i.e. added sugars and sugars
naturally inherent in fruit juices and concentrates, syrups and honey)
(World Health Organization, 2023a).
A 600 ml soft drink bottle approximately contains 64 g of sugar according
to the World Bank’s (2020) example.

defined as follows: 18 pence per litre for beverages with a
sugar content between 5 g to 8 g per 100 ml; 24 pence per
litre for beverages with more than 8 g sugar per 100 ml (HM
Revenue & Customs, 2024a). In April 2023, the tax was ex-
tended to also encompass concentrates with more than 5 g
sugar per 100 ml. All concentrates are taxed at the higher
rate of 24 pence per litre (HM Revenue & Customs, 2024b).

Whilst a common consensus has revealed that sugar-
sweetened beverage taxes can successfully reduce sugar
consumption and herewith improve public health (World
Bank, 2020), the estimated level of impact varies signifi-
cantly across studies and countries. This can be partially
attributed to the different policy designs and through which
channels they are passed through. Whilst uniform taxes
aim at cutting consumption levels through higher product
prices for consumers, tiered tax designs focus on reducing
overall sugar levels in beverages through product reformula-
tion on the manufacturer’s side (World Health Organization,
2023a). Despite most countries applying uniform tax rates
(e.g. a single tax rate on all sugary products), the UK gov-
ernment decided to introduce a tiered tax rate to decrease
the sugar content in soft drinks instead of just targeting
consumption through prices. Thus, its primary objective is
to incentivise soft drink manufacturers to reformulate their
products and to introduce low-sugar alternatives in their
product portfolio in order to evade the tax (HM Revenue &
Customs, 2016). Therefore, the UK government provided
manufacturers with a two-year lead time to improve their
sugar-sweetened beverage portfolio beforehand. Hence, the
change should already take place on the manufacturing side
instead of just transferring the tax burden onto the consumer.

As obesity levels kept on increasing (Metcalfe & Sasse,
2023), despite the introduction of the soft drink tax, the
British government was forced to further intervene in the
population’s diet choices. Hence, in April 2022, the govern-
ment implemented a compulsory calorie labelling law. All
restaurants and other businesses (e.g. online deliveries) of-
fering non-prepacked food (i.e. served meals) are obliged
to display calorie information on their menu (Department of
Health and Social Care, 2022). I assume that this law could
affect employment levels in the soft drink industry in a nega-
tive way due to its signalling effect. Consumers might refrain
from purchasing soft drinks in a restaurant or cafe, once they
are reminded of the high amount of calories on the menu;
the tax signals the customer how unhealthy the beverage is.
Thus, SSB consumption might decrease in restaurants, lead-
ing to an overall lower demand for soft drink manufacturing.
This continuous decline in demand could eventually lead to
job losses in the respective industry. However, I argue that
this law is unlikely to distort my results, as its introduction
only overlaps with my data by one year (i.e. in 2023). I also
perform a robustness check, in which the overlapping year is
excluded, and find that my results remain robust (see Chap-
ter 6).
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2.2. Literature Review

Excise taxes entail additional costs for soft drink firms and
could jeopardise their profits. Thus, firms often tend to pass
the tax burden onto other stakeholder groups, such as em-
ployees (e.g. reductions in staffing) or consumers (e.g. in-
creases in prices). Hereby, current literature extensively anal-
yses price effects, as most sugar-sweetened beverage taxes
are transmitted through this channel. Effects on employment
remain an understudied area. Due to the novelty of most soft
drink taxes, the vast majority of empirical studies are only
able to capture the short-term effects of SSB taxation. Whilst
this might be the case for price effects, I expect structural
changes in employment to take longer to materialise.

For example, Scarborough et al. (2020) analyse the short-
term effects on prices evoked by the UK soft drink tax. They
conduct an interrupted time series analysis, using more than
210,000 observations on soft drink sugar content and prices.
Primarily, they divide the sample into own branded products
from the supermarket chain and famous branded products,
as well as low-levy products, which have a sugar content be-
tween 5 g to 8 g per 100 ml and high-levy beverages with
a sugar content of 8g per 100 ml or above. Firstly, they dis-
cover a reduction of the sugar content for both, “no name”
and branded sugar-sweetened beverages. Secondly, they find
that prices increased by 11.8 pence per litre for branded prod-
ucts from the higher levy tier, passing through approximately
half of the tax. Surprisingly, the prices of the branded lower
taxed beverages decreased by 17.4 pence per litre. For own
branded drinks the opposite effect occurred. Prices of higher
taxed drinks decreased by 63 pence per litre whereas prices
of lower taxed products increased by 69 pence per litre (Scar-
borough et al., 2020).

Clearer industry responses have been observed in the
Mexican and Chilean sugar sweetened beverage markets,
after the implementation and increases of their national soft
drink taxes. Cuadrado et al. (2020) conduct a time series
analysis to regress the increase of the Chilean soft drink tax
in 2014 on soft drink prices. Their analysis is based on con-
sumer price data two years post tax implementation. The
authors estimate a 5.6% price increase of carbonated bever-
ages, which is equivalent to a 140% pass-through of the tax.
Prices of untaxed beverages, such as juices, were unaffected.
Contrary to the UK soft drink tax, the Chilean SSB tax was
a consumer-imposed tax, aiming to reduce the affordability
of soft drinks and to stimulate healthier substitution effects.
As of that, the increase in soft drink prices has been the
main intention of the Chilean soft drink tax policy, which
can therefore be viewed as fruitful. In the case of Mexico,
Aguilar et al. (2021) also identify a significant positive ef-
fect of the national SSB tax on prices of taxed beverages.
Using household purchase data from Kantar World Panel,
they conduct an event study. The authors estimate a 9.7%
price increase of taxed soft drinks and a pass through rate on
prices of 80%. Herewith, both tax designs exceed the WHO’s
recommendation on a minimal pass-through rate of 20% for
SSB taxes to effectively reduce consumption (World Bank,
2020).

Another major study stems from Stacey et al. (2019), who
analyse price effects in the frame of the South African SSB
tax. The authors use Consumer Price Index (CPI) data to
perform a before and after comparison one year post tax.
They find that prices of carbonated beverages increased sig-
nificantly, holding a pass-through rate of approximately 70%.
Similar evidence on prices is also provided for the Saudi Ara-
bian sugar-sweetened beverage tax. Alsukait et al. (2020)
also use CPI price data to derive the price effects one year
after Saudi Arabia’s soft drink tax introduction. Their dif-
ference in differences analysis estimates significant price in-
creases of 55% for carbonated beverages (which relates to a
pass-through rate of 110%), compared to untaxed beverage
prices.

As mentioned above, most analyses focus on the con-
sumer tax incidence of sugar sweetened beverage policies.
However, excise taxes can also be shifted onto employees, by
decreasing wages or reducing the number of employees to
maintain pre-tax profits. Most commonly, opponents of the
tax argue that the UK soft drink tax leads to major job losses
(Lauber et al., 2022) or a reduction in working hours (Caw-
ley & Frisvold, 2023). They assume that the decline in soft
drink demand harms the firm’s economic performance and
eventually leads to staff cuts (Hattersley et al., 2020). How-
ever, prevailing literature on employment does not validate
these claims.

One of the main studies in this field stems from Marinello,
Leider, Pugach, and Powell (2021), which analyses the effect
of SSB taxes on employment in the US state Philadelphia.
The authors conduct a pre-post analysis, based on employ-
ment data from the Bureau of Labor Statistics. Overall, they
do not find a significant effect of the tax on the number of
employees in the private sector. Similarly, Diaz et al. (2023)
perform an interrupted time series analysis, using employ-
ment data from the Ministry of Labour in Peru. As they ex-
plore the effects of the national soft drink tax, they do not
observe significant impacts on wage and employment lev-
els in the beverage manufacturing sector (Diaz et al., 2023).
Another study focussing on employment changes in the bev-
erage manufacturing sector originates from Guerrero-Lopez
et al. (2017). Using monthly survey data on the soft drink
and non-alcoholic beverage manufacturing industries, they
find that the Mexican soft drink tax had no significant effect
on employment in the respective industries. Furthermore,
Gongalves et al. (2024) provide recent evidence on employ-
ment effects in the setting of Portugal. As the Portuguese
soda tax was implemented in 2017 and partially increased
in 2019, the authors employ an event study design to de-
rive short- and medium-term effects of the tax. They retrieve
wage and employment data from annual tax declarations,
covering a period from 2017 to 2019. The authors find that
neither wages nor employment levels in SSB companies were
affected.

Given the novelty of the UK soft drink tax, literature on its
tax incidence is still quite scarce. While most studies on SSB
taxes in other geographical settings imply price increases and
no effect on employment, this might not be the case for the
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UK due to its different policy design. Compared to other soft
drink taxes, which aim at increasing prices to reduce con-
sumption of sugary drinks, the British soft drink tax is not
intended to be levied on consumers. For the tax to meet its
primary target of reducing the population’s sugar intake and
herewith obesity levels, the sugar levels in soft drinks must
be substantially decreased. This is underlined by the paper
of Briggs et al. (2017), who argue that product reformula-
tion has the greatest effect on the population’s health in the
UK. The authors conduct several modelling studies to quan-
tify potential industry responses to the soft drink tax. They
find that reducing the sugar content in drinks, by reformulat-
ing products, would have the greatest effect on public health.
However, the effect partially diminishes if the industry de-
cides to pass the tax onto the consumer, i.e. in the form of
higher product prices (Briggs et al., 2017).

Hence, to analyse the effectiveness of the UK soft drink
tax, it is vital to first question “Who bears the costs of the UK
soft drink tax?”. My research question herewith explicitly
aims to identify whether the tax burden is borne by the com-
pany or shifted onto consumers or the firms’ employees.® The
importance of identifying the incidence of the UK soft drink
tax lies in the main objective of the tax. It was implemented
to combat the UK’s health pandemic of obesity by reducing
sugar levels in drinks and herewith the overall sugar intake
of the population (HM Revenue & Customs, 2016). Thus, it
is intended to be primarily levied on the manufacturer side,
to stimulate reformulation efforts through its two-tiered de-
sign (Scarborough et al., 2020). If passed onto consumers,
in the form of higher product prices, the policy is less effec-
tive (Briggs et al., 2017). As reformulation can be costly and
time intensive, manufacturers might not be necessarily en-
couraged to reduce the sugar content of their products and
have the option to take the simpler approach of passing the
tax down to consumers. A change in consumer choice, how-
ever, to purchase less sugary drinks, seems more difficult. Not
having the option in the first place of purchasing so much
sugar in soft drinks, as overall sugar levels have been re-
duced, seems more promising.

Thus, my approach focusses on identifying the incidence
of the UK soft drink tax, as understanding industry reactions
to the tax is essential to determine its efficiency (World Bank,
2020). Whilst a pass through of the tax onto consumers still
has a positive, but reduced impact on the population’s health
(Briggs et al., 2017), I argue that a pass through onto employ-
ees does not affect public health at all and only bears nega-
tive consequences for society (e.g. less employment, lower
wages). [ postulate that companies can react in one of the
following three ways to the tax. The first and most common
option is to pass the tax onto consumers, by raising prod-
uct prices. Another option for soft drink manufacturers is to

6 I assume that shareholders will not significantly be impacted by the UK
soft drink tax. This is because they react extremely sensitive to dividend
pay-cuts, wherefore firms usually avoid this measure (Heiden, 2002) and
only use it as a last resort. Thus, I argue that it is very unlikely that the
soft drink tax burden is a valid reason for soft drink companies to reduce
dividend payouts.

pass the tax burden onto their employees, by either reduc-
ing current staff or not increasing wages appropriately. This
approach could be taken if firms want to avoid raising prices
in order to remain competitive with other beverage manu-
facturers (e.g. juice manufacturers, which are not affected
by the tax). Lastly, firms could avoid passing the tax burden
onto other stakeholders due to market competitiveness and
company reputation (e.g. reducing staff could stimulate neg-
ative publicity), but also circumvent the tax burden if they re-
formulate their soft drinks to fall below the sugar threshold.
This response would be the UK government’s preferred reac-
tion to the tax, because reformulation leads to overall lower
sugar levels in soft drinks. Hence, to identify how the British
soft drink manufacturing industry reacted to the tax and who
now bears the consequences of it (i.e. the tax burden), I pos-
tulate the subsequent hypotheses:

H1: The UK soft drink tax leads to a decrease in
employment in the soft drink manufacturing in-
dustry.

H2: The UK soft drink tax leads to an increase in
prices of soft drinks.

The first hypothesis aims to identify if consumers bear
the cost of the tax due to rising soft drink prices. As elab-
orated above, the simplest approach for manufacturers to
avoid the tax burden is to solely increase soft drink prices.
In line with Cawley and Frisvold (2023), I argue that the
pass through of the tax highly depends on the elasticity of
demand and supply’ in a perfectly competitive market. If
demand is inelastic, as there are no alternative products to
the taxed soft drinks (i.e. no replacement product) and con-
sumers are highly dependent on the good, the industry can
fully pass the tax burden onto consumers (100% price pass
through). Thus, despite the price increases, demand for soft
drink products will not decline due to the consumers’ depen-
dency on that specific product. However, in the scenario of
perfectly elastic demand, meaning there are many substitute
products to the taxed soft drinks on the market, the consumer
will opt for more cost-efficient alternatives, if prices of SSBs
are increased. Thus, firms will refrain from raising prices and
will fully absorb the tax burden (0% price pass through) or
even offer price reductions, in order to stay competitive in the
market. In line with Cawley and Frisvold (2023), I assume
that the industry response will be somewhere in between the
first scenario of fully passing the tax onto consumers and the
second scenario of totally absorbing the tax burden. Simi-
larly, the reaction of cutting staff (Hypothesis 2) seems in-
tuitive, as increasing soft drink prices leads to a lower de-
mand for the product. This leads to a decline in soft drink
manufacturing and thus, eventually reduces the number of

7 Elasticity of supply refers to the change of product supply due to a price
increase. The change in the demand for a product (e.g. higher or lower
consumption of it) due to price increases/decreases is known as the elas-
ticity of demand (World Bank, 2020).
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jobs in the soft drink manufacturing industry (Hattersley et
al., 2020). This has been a typical argument put forward by
the opposition to global soft drink taxes (Hattersley et al.,
2020), which I deem to be plausible for the UK soft drink tax
too. Alternatively, a possible counter argument to my second
hypothesis is that consumers might substitute the now more
expensive soft drinks with untaxed beverages such as low-
calorie drinks or water (World Bank, 2020). Since soft drink
manufacturers often produce a wide range of beverages (e.g.
Coca-Cola also produces levy-exempt products such as water
and juices), the substitution of products does not necessarily
result in any employment losses. Rather, soft drink manufac-
turers might even require additional labour for reformulation
and innovation of new low-sugar alternatives.

As to my knowledge, there has been no other empirical
study explicitly analysing the UK soft drink tax effects on em-
ployment. As the few studies on the UK soft drink tax price ef-
fects provide twofold evidence, my analysis offers additional
insights in this field. By evaluating employment and price ef-
fects within a medium-term horizon, my study accounts for
structural changes that take longer to manifest in the market
(e.g. structural shifts in employment and long-term mani-
fested pricing strategies).

3. Empirical Method

3.1. Model and Methodology

To answer my research question of who bears the costs
of the UK soft drink tax, I take three different approaches.
First, I examine employment from a microeconomic scope,
using firm-level data. Then I analyse the effect on a macroe-
conomic level, using national aggregate employment data of
the beverage and soft drink manufacturing industries. Fi-
nally, I estimate price effects using product price data of soft
drinks. I use two different employment approaches for more
robust results. While the microeconomic data encompasses
the most meaningful companies in the soft drink industry
based on their market capitalisation and defined by The Re-
finitiv Business Data Classification, the macroeconomic em-
ployment analyses include randomly selected soft drink man-
ufacturers regardless of their size. See Section 3.2 for a de-
tailed description of the data, including its limitations.

I apply the same econometric framework to all analyses,
namely difference-in-differences (DiD). This research design
is common in policy analysis, as it compares the different out-
comes of a treatment and control (comparison) group over
time (i.e. before and after a new policy intervention) (Mar-
cus & Sant’Anna, 2021). For DiD to identify the actual causal
effect of the policy, the following prerequisite must be ful-
filled. The treatment group should have developed in a simi-
lar way as the control group if no policy (treatment) had been
implemented. This is also referred to as the parallel trends
assumption (Angrist & Pischke, 2009; Marcus & Sant’Anna,
2021). Put in other words, both groups must have the same
pre-intervention employment/price trends. To test this as-
sumption, I make graphical comparisons and conduct event

studies. Event studies are commonly used for assessing the
parallel trends assumption, as they offer a more granular
view on the treatment effect (Marcus & Sant’Anna, 2021).
Compared to DiD, which analyses the average change in out-
comes (between treatment and control group) before and af-
ter the event, event studies look at the effect of the treatment
at each specific period.

To estimate the causal effect of the soft drink tax on em-
ployment and price levels, I perform high-dimensional fixed
effects regressions for all three specifications. Fixed-effects
models account for unobserved variables, which are con-
stant over time but differ across groups and herewith may
affect the endogenous variable (Angrist & Pischke, 2009;
Wooldridge, 2021). For example, the location of a company
could influence the availability of labour due to the infras-
tructure and economic conditions in that area. My fixed
effects regression model controls for this possible variation
within units. As stated by Lee (2016), the fixed effects esti-
mator is the preferred estimator for difference in differences
models.

3.1.1. Microeconomic Employment Analysis

To test my first hypothesis, that is, whether the UK
soft drink tax leads to a decline in employment in the UK
soft drink manufacturing industry, I estimate the following
model:

Log(Employees);., = B + - Tax,
+ f3,-Treatment;

€Y)

+ f3-(Tax, * Treatment;)
+ ﬁk'Xi;t +Yi, 1t Yp T Eix

My dependent variable, Log(Employees);., reflects the
logarithmic number of employees in each company (i) per
year (t). The variable Treatment; is an indicator variable,
taking the value one if a company is operating in the soft
drink industry and zero if companies are alcoholic bever-
age producers. Tax, is a binary variable, which is equal to
zero for periods before the soft drink tax came into effect
(2013-2017) and equal to one for years after the tax (2018
—2023). My key variable of interest is the interaction term
Tax, * Treatment;. It is also referred to as the treatment
indicator, which takes the value of one if a unit is treated
and situated in a period after the tax intervention. Other-
wise, it takes the value of zero. Its coefficient f3;, also known
as difference-in-differences estimator, captures the causal ef-
fect of the UK soft drink tax on employment. As I use a log-
linear specification, the coefficient estimates the difference
in employment changes between soft drink firms and alco-
hol producing firms before and after the tax intervention. To
control for possible confounders, the Unemployment Rate,
GDP and Total Population are captured in the term X;,,.
I believe that these common macroeconomic indicators are
likely to influence current employment levels in the soft drink
manufacturing industry. Furthermore, I also control for com-
pany fixed effects (y,), such as the company’s location for
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example. All other potential confounders are encompassed
in the error term ¢;.,.

Furthermore, my model also accounts for autocorrelation
by including the first lag of the dependent variable (Y;.,_;).
Autocorrelation exists when the error term correlates across
different time periods (Doran et al., 2017). In specific, when
a variable can be defined by its previous year’s value, this is
called an autoregressive process (Das, 2019).% Put in other
words, I argue that the number of employees is strongly in-
fluenced by the number of employees in the preceding year.’
This could be caused by a company’s hiring patterns or its
economic growth over the past years. As I use annual data,
it is sufficient to only control for the first lag (Doran et al.,
2017).

Moreover, difference-in-differences models are often
prone to cluster problems (Lee, 2016). This happens when
error terms are correlated within a group (e.g. company)
or across time periods (Imbens & Wooldridge, 2009). For
example, companies often adapt their firm-specific hiring
policies, which influences their number of employees over
time. I control for this possible confounder by using cluster-
robust standard errors,'" as suggested by Cameron and Miller
(2015). In line with Gongalves et al. (2024), I therefore clus-
ter at the company level.

3.1.2. Macroeconomic Employment Analyses

In addition to the microeconomic analysis (i.e. firm-
level employment), I perform two macroeconomic analyses
(i.e. aggregate employment) for more robust results. I first
regress the soft drink tax on employment in the soft drink
manufacturing industry and afterwards on employment in
the entire beverage manufacturing industry. Thus, I estimate
the subsequent regression model to derive the macroeco-
nomic employment effects evoked by the UK soft drink tax:

Log(Employees); = By + - Tax,
+ B, Treatment;
+ B3-(Tax, x Treatment;)
+ BrXipe + Yo + g + €0t

(2

The dependent variable Log(Employees);., reflects ei-
ther the logarithmic number of employees in the beverage
manufacturing industry or in the soft drink manufacturing
industry. Equivalent to Equation (1), the term X;., comprises
the Unemployment Rate, GDP and Total Population.

When the variable is only influenced by its last year’s value, this is referred
to as an autoregressive process of order one or just AR(1) (Das, 2019).

I perform the Wooldridge test for serial correlation and find that my
model suffers from autocorrelation issues. Furthermore, I also perform
the Breusch-Godfrey test for autocorrelation, which tests if autoregressive
processes larger than AR(1) (first lag) are present in the model (Doran
et al., 2017). The test statistic indicates that my model does not suffer
from autocorrelation beyond the first autoregressive process (AR(1)).

10 Cluster-robust standard errors control for both, cluster problems and for
heteroskedasticity (Cameron & Miller, 2015).

Again, Y;,,_; denotes the lagged dependent variable'' and
g;.. the error term. I further control for industry-specific fixed
effects (cpq).

Furthermore, I use heteroskedasticity-robust standard er-
rors, but do not cluster at group levels due to an insufficient
number of clusters. Not addressing possible cluster issues
within the model could lead to an underestimation of stan-
dard errors (Lee, 2016). However, if the number of clusters
is too small, this could also lead to underestimated standard
errors (Cameron & Miller, 2015; Cawley & Frisvold, 2017).
While Cameron and Miller (2015) postulate that more clus-
ters lead to better statistical inference, their example under-
lines that fewer than 10 clusters result in extremely high re-
jection rates of the null hypothesis. I therefore refrain from
using only two industry clusters. Thus, regression results
should be treated with caution.

3.1.3. Price Analysis

Using the regression model below, I examine if the UK
soft drink tax leads to increases in soft drink prices (Hypoth-
esis 2):

Log(Price);,, = g + f1-Tax, + By Treatment;
+ B5-(Tax, x Treatment;) 3)
+ ﬁk'Xi;t + W, + 55 + gi;t

My dependent variable Log(Price);,, denotes the log-
arithmic real (inflation-adjusted) price per product (i) per
year (t). In the above model specification, the term X;., en-
compasses the control variables Unemployment Rate, GDP,
Total Population and Volume. I argue that the first three
variables can influence price levels, as these macroeconomic
indicators reflect the health of the economy. If for exam-
ple, there is an economic downturn, reflected in a high un-
employment rate or low GDE people tend to purchase less,
leading to a decline in demand and finally decreasing prices.
With the variable Volume I also control for the effect of the
product size on prices, because small sized drinks tend to be
more expensive than larger volume packs (World Health Or-
ganization, 2023a). Furthermore, I also control for region
(w,) and shop type (9;) fixed effects. All the other variables
(Tax, Treatment, Tax x Treatment, error term) are iden-
tical to Equation (1). Additionally, I cluster standard errors
at shop level, to control for correlated outcomes within the
same shop. Unfortunately, I was not able to include a lagged
price variable in this model due to the missing panel structure
of my data (see subsequent Section 3.2.3).

3.2. Data
For a unified comparison, I standardise time periods
and nearly all control variables for all three analyses.'? All

11 1n line with the previous microeconomic model (see Equation (1)), I per-
form the same tests for autocorrelation and thus, include a lagged depen-
dent variable.

12 Besides the uniform control variables Unemployment Rate, GDP and
Total Population I additionally control for Volume in the price analysis.



L. Wiredu / Junior Management Science 10(4) (2025) 985-1008 991

datasets cover periods from 2013 to 2023, ensuring balanced
pre- and post-tax periods. I obtained my control variables
GDP and Total Population from the World Bank website.
The variable GDP reflects the UK’s annual Gross Domestic
Product per capita in current US $ (World Bank, 2023a).
Total Population encompasses all residents in the UK in-
dependent of their legal status in the country (World Bank,
2023b). I obtain the annual Unemployment Rate from the
Office for National Statistics. The variable depicts the pro-
portion of unemployed individuals aged 16 years or older
in relation to the working population (Office for National
Statistics, 2020). Missing values of the dependent variables
and controls are excluded from all analyses. Detailed sum-
mary statistics and descriptions of all variables can be found
in the Annex in Tables A1l and A2.

3.2.1. Microeconomic Employment Data

I obtain annual employee data from Refinitiv Eikon
Worldscope, a global database which provides financial
and industry information on public companies. Refinitiv is
renowned for its trusted global equity indices used for market
analysis. Their indices capture significant firms in a specific
stock market, by including 99.5% of all publicly traded shares
in a (trading) market (Refinitiv, 2023). Their sector indices
are built upon the global equity indices, by appointing com-
panies into pre-defined industry groups according to the
TRBC. The Reference Data Business Classification (TRBC) is
a categorisation system which groups companies in accor-
dance with their business operations. The TRBC divides the
beverage industry group into the following industries: brew-
ers, distillers & wineries and non-alcoholic beverages. As
the latter definition is quite broad, the database also offers
more granular information on the company’s main economic
activity with the NAICS code (North American Industry Clas-
sification System).

I use the Refinitiv sector index of the UK beverage indus-
try to derive a comprehensive constituent list of 15 UK bev-
erage manufacturers. However, I restrict my analysis to com-
panies having their main sales market in the UK, due to the
subsequent reasons.'® As I hypothesize that soft drink com-
panies shift the tax burden onto their employees, I am fo-
cussing on companies directly affected by the soft drink tax.
Hence, I postulate that beverage manufacturers must have
their main sales market in the UK, for a portion of their sales
to be noticeably affected by the new tax burden. Herewith,
I exclude three companies'* from the initial constituent list.

13 My definition of main sales market is the following: either the United
Kingdom (UK) or Great Britain (GB) must be within a company’s three
biggest sales markets according to their annual report in 2023.

I exclude East Imperial as the EU is only its fifth biggest sales market, ac-
counting for 10% of their annual sales in 2022 (London Stock Exchange,
2023). Rogue Baron is excluded from the analysis, as no employment
data was available in Worldscope. Momentous Holdings Corp was also
excluded, as it is a holding company (not directly involved in beverage
manufacturing itself), which currently does not engage in any business
operations, has no revenue (Reuters, n.d.) and does not have any publicly
available information.

14

See Table 1 for a detailed constituent list and information on
the companies’ UK market shares.

Table 1: Microeconomic Employment Data

#  Treatment Group Mal;iezljc ap. UK S;j esm
! gﬁfépcagilgc Partners 26.587 17.5% (GB)
2 Britvic 2.406 71,4%

3 Fever-Tree Drinks 1.193 32%

4 A G Barr 0.675 95.6%

5 Nichols 0.365 74%

Control Group

1 Diageo 57.633 9.1 % (GB)
2 Chapel Down Group 0.114 97.8%

3 Daniel Thawties 0.044 100%

4 Gusbourne 0.039 78.8%

5 éf)?ﬁg:ﬁysl’irits 0.027 29.8%

6  Adnams 0.006 98%

7 Distil 0.004 90.2%

Note. Author’s own overview based on market capitalisation data retrieved
from Refinitiv (2024a) and sales data retrieved from annual reports in
2023 of the respective companies. The graph depicts 12 of the 15
constituents of the TRBC beverage industry group, which are included in
my regression analysis. Market capitalisation is depicted in billion pounds.

Based on the TRBC of the UK beverage sector, I appoint
companies to the treatment and control group as follows. En-
terprises operating in the non-alcoholic beverage market are
assigned to the treatment group,’® and hereafter referred to
as soft drink companies, as their main economic activity lies
in soft drink manufacturing according to their NAICS code.
The control group contains companies from the distillers &
wineries and brewers industries and are hereafter referred
to as alcoholic beverage companies.

My final sample consists of 12 beverage manufacturers,
resulting in a total of 106 firm-year observations. I have an
unbalanced panel, as not all companies reported employee
data for each year. My dependent variable of interest, the
number of employees, comprises both, full and part-time em-
ployees in a company (Refinitiv, 2024b). The number of em-
ployees range between seven to thirty thousand. In line with
Guerrero-Lépez et al. (2017), I use the logarithmic number of
employees to control for the right skewness (no normal distri-
bution) in the dependent variable. Due to the high variance
in the number of employees, using the logarithm also makes

15 Contrary to the TRBC classification, I appoint Fever-Tree Drinks to the
treatment group, as its main product segment are carbonated non-
alcoholic mixers, which are liable to the UK soft drink tax (Young, 2016).
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the final results more comparable, as they will be interpreted
as percentage changes instead of absolute values.

One limitation of my data is that the sector indices only
cover publicly listed companies. However, Figure 1 indicates
that the UK beverage market is dominated by a few, very
large manufacturers. The graph depicts the UK’s major bev-
erage companies in terms of their market capitalisation as
at October 2024 (Statista, 2024). It indicates that Diageo,
Coca-Cola Europacific Partners and Britvic have a substan-
tial lead in terms of market shares. I argue that manufac-
turers which are not listed on the stock exchange, are usu-
ally insignificant in size with a low number of employees,
compared to the leading beverage manufacturers depicted in
Figure 1. Furthermore, I partially account for these smaller
manufacturers in my macroeconomic employment analyses
(see Section 3.2.2). Hence, both micro- and macroeconomic
employment analyses are representative for employment in
the UK beverage sector.

3.2.2. Macroeconomic Employment Data

To analyse the effect of the soft drink tax on macroeco-
nomic employment, I retrieve annual employment data per
industry from the Business Register and Employment Survey
(BRES). This annual survey covers 85,000 randomly selected
companies registered for VAT and PAYE'® in Great Britain and
is considered as the governments predominant source for em-
ployment estimates (Office for National Statistics, 2022a).
In the survey industries are categorised according to the UK
Standard Industrial Classification (SIC). This system appoints
companies into pre-defined industries based on their primary
economic activity. SIC codes offer a five-level breakdown,
from the section level (one digit) to the subclass level (five
digits) (Office for National Statistics, 2009). I derive my
statistics from the division level (e.g. manufacturer of bev-
erages) and the class level (e.g. manufacturer of soft drinks,
production of mineral waters and other bottled waters).

Based on this classification system, I define my treatment
and control groups as follows. For my first macroeconomic
analysis, I use manufacturers of soft drinks, production of
mineral waters and other bottled waters as a treatment
group. My control group consists of six alcoholic bever-
age manufacturing industries, which I argue to be not sig-
nificantly affected by the tax reform, as beverages with an
alcohol content of 1.2% or more are exempt from the tax. For
my second broader macroeconomic analysis, the beverage
industry serves as the treatment and the textile industry as
the control group. I argue that the textile industry is unlikely
to be affected by the soft drink tax and therefore offers a
robust comparison group. It also fulfils the parallel trends
assumption (see Chapter 4), as it exhibits the same pre-tax
trend as the beverage industry before the reform in 2018. A
constituent list of the treatment and control groups for my
macroeconomic analyses can be derived from Table 2.

16 pay as You Earn (PAYE) is the UK income tax system, which directly
deducts the tax from the employees’ wages (HM Revenue & Customs,
n.d.).

For the soft drink manufacturing analysis, I have a bal-
anced dataset consisting of 22 industry-year observations
over the period 2013 to 2023. The sample for the analysis
of the beverage industry contains 71 industry-year observa-
tions and is an unbalanced panel. For both analyses, the
dependent variable of interest is the logarithmic number of
employees, which encompasses full- and part-time employ-
ees in an industry (Office for National Statistics, 2022a).

A limitation of this study is that manufacturing data is
only available for Great Britain and not the entire United
Kingdom. A separate Business Register and Employment Sur-
vey is conducted for enterprises situated in Northern Ireland
and partially provides employment figures per industry as of
2016. However, as this survey does not consistently report
employment statistics for the sub-classes of the beverage in-
dustry (SIC codes 1101-1107), I exclude these statistics from
my analysis and continue with using Great Britain’s employ-
ment data only. I postulate that my estimates are represen-
tative for the complete UK beverage manufacturing industry,
as only a small portion of the manufacturers are situated in
Northern Ireland (3.6%). Table 3 underlines that my GB data
represents a significant portion of the UK soft drink manufac-
turing industry (96.4%). Secondly, BRES employment data
has an inconsistent definition. Data from 2009 to 2015 only
surveys VAT-registered businesses in GB, whereas data as of
2016 onwards additionally includes PAYE businesses. Fur-
thermore, I acknowledge the fact that my data does not dis-
tinguish between employees in soft drink, mineral water and
bottled water manufacturing.

3.2.3. Price data

I retrieve annual product price data (CPI price quotes in
January of each year) from the Office for National Statis-
tics (ONS) website (Office for National Statistics, 2024b).
ONS publishes the constituent list of the Consumer Price In-
dex (CPI), namely the CPI price quotes, on a monthly ba-
sis.'” The CPI includes approximately 700 different prod-
ucts, for which prices are collected from roughly 20,000 dif-
ferent shops across the UK. Hereby, the CPI depicts a rep-
resentative sample of consumer goods. If consumption pat-
terns or product availability in the shop changes, some prod-
ucts get replaced. Prices are hand collected from randomly
selected shops (Office for National Statistics, 2023). Further-
more, information on the region, product volume, shop code
(i.e. which store the price was collected from) and shop type
(i.e. if the price was collected from chains with more than 10
shops or from independent stores) can also be obtained from
the dataset.

Moreover, current prices today (nominal price values)
must be made comparable over the years due to rising in-
flation and changing purchasing power. To convert nominal
prices into real (inflation-adjusted) prices, the nominal val-
ues are divided by an inflation adjustment factor, for example

17 The data is not badged as National Statistics and is only made available
for research purposes (Office for National Statistics, 2024b).
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Figure 1: UK Leading Beverage Companies in 2024

Note. Adapted from “Leading beverage companies by market capitalization in the United Kingdom (UK) as of October 15,” by Statista, 2024
(https:/ /www.statista.com/statistics/ 1345274 /uk-largest-beverage-companies-by-market-capitalization/). Copyright 2024 by Statista. The original unit of
the graph was converted from USD to GBB using the spot exchange rate of USD against GBP of 0.7888 on 15.10.2024 (Bank of England, n.d.). Despite that

Naked Wines is listed as the seventh larges beverage manufacturer by Statista (2024), I have not included the company in my analysis. As Naked Wines is
solely an online retailer of wine products and not a manufacturey; it is not listed in the Refinitiv sector index of the UK beverage industry, which I use to
derive the key players of the UK beverage manufacturing industry.

Table 2: Macroeconomic Employment Data

SIC SIC
# Treatment Group Code # Control Group Code
Distilling, rectifying and blending
.. 1101
of spirits
Manufacture of wine from grape 1102
Manufacturer of soft drinks, Manufacture of cider and other 1103
1 production of mineral waters and 1107 1 fruit wines
other bottled waters Manufacture of other non-distilled
1104
fermented beverages
Manufacture of beer 1105
Manufacture of malt 1106
2 Beverage Industry 11 2 Textile Industry 13

Note. Author’s own overview. Table depicts the underlying constituent list of the macroeconomic analyses. The first row shows the industries used in the
soft drink industry analysis and the second row the industries used in the beverage industry analysis. The SIC code is the unique identifier for each industry,
which I have used to derive the relevant industries from the BRES survey.

the CPI (Kumaranayake, 2000). I account for inflation by de-
flating all prices to 2018 (midpoint of my data) price levels.
Thus, the prices in this paper are presented in 2018 constant
pounds (£ 2018).'® 1 also standardise prices in terms of their
product volumes, by using per litre prices in this study. The
control variable Volume reflects the original volume in litres
the product was sold in when its price was collected.

18 This is equivalent to saying inflation-adjusted prices or real prices.

For my annual dataset I retrieve the CPI price quotes
for January each year. I identify relevant beverage cate-
gories based on their COICOP classification. COICOB which
stands for the Classification of Individual Consumption Ac-
cording to Purpose, is a global framework used for classify-
ing goods and services of household consumption (United
Nations, 2018). The classification offers a granular four-
level breakdown, from the two-digit division level (e.g. 01 =
food and non-alcoholic beverages) to the five-digit subclass
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Table 3: Soft Drink Manufacturing Industry Employment Share in 2022

Number of employees in soft drink,

Geographic Region mineral water and bottled water % of UK Total
manufacturing

Great Britain 13,000 96.4%

Northern Ireland 3.6%

UK 13,490 100%

Note. Author’s own overview based on employment data retrieved from the Business Register and Employment Survey published by Northern Ireland

Statistics and Research Agency (NISRA) (NISRA, 2023) as well as the Business Register and Employment Survey published by the Office for National

Statistics (2022b). The table shows the share of employees in the soft drink, mineral water and bottled water manufacturing industry across the UK’s
geographic regions in 2022.

level (e.g. 01.2.6.0 = soft drinks). I use the five-digit sub-
class level to allocate products to the treatment and control
groups.'” All beverages under the soft drink classification are
assigned to the treatment group. In line with the approaches
of Gongalves et al. (2024) and Scarborough et al. (2020), my
control group is comprised of levy-exempt beverages, such as
bottled water and fruit juices. An overview of the constituent
list of the treatment and control group can be found in Ta-
ble 4. As some items were substituted by other products over
time,?° I merged the observations for both goods to main-
tain a balanced time series (see shaded rows in Table 4). In
2019 the item cola flavoured drink (item ID 212011) was re-
placed by two different items (cola drink regular bottle and
cola drink diet) of which one is taxable and the other non-
taxable. To control for this discontinuity, I exclude all three
items in my robustness checks and find that my estimates are
robust to this change (see Chapter 5).

My dependent variable reflects the logarithmic real price
per litre measured in pounds, in January each year. I exclude
all prices equal to zero from my analysis, as this value indi-
cates that the product was either temporarily out of stock
or missing (i.e. not sold at the shop anymore) (Office for
National Statistics, 2018). In line with Scarborough et al.
(2020), I use the logarithmic price to account for the right
skewness in the variable. My final sample comprises 31,957
price observations. Each item (e.g. Lemonade) has approx-
imately 200 price observations per year, which each reflects
a different hand collected price from a different store. Put
differently, my price data has repeated cross-sections.

This missing panel structure leads to one of the major lim-
itations in my analysis. Similar to Scarborough et al. (2020),
I was not able to control for autocorrelation due to a missing
unique product identifier. I construct a pseudo panel dataset,

19 All items in the CPI price quote data have a four-digit class level
(COICOP4 ID), but not every item is assigned a five-digit subclass level
(COICOPS5 ID). Information on the subclass level of item ID 310306 (bot-
tle of mixer) is missing. As the item can be found in the overall class level
mineral waters, soft drinks and juices, I still include it in the treatment
group because sugar levels for mixers are usually higher than 5 g per 100
ml.

Information on product replacements of the CPI constituents can be re-
trieved from the Office for National Statistics (2009, 2024a).

20

by calculating the average price of each item ID per year. I
find that my regression results are robust to this change (see
Chapter 5). Additionally, due to the unavailability of nutri-
tional information, I can not fully ensure that all beverages
in the control group are unaffected by the soft drink tax. For
example, flavoured water bottles containing more than 5 g of
sugar per 100 ml are not exempt from the levy and should not
be appointed to the control group. Furthermore, the missing
information on sugar content does not allow me to differen-
tiate between low-levy drinks and high-levy drinks. For ex-
ample, the higher tax rate of 24 pence per litre (applicable to
soft drinks with more than 8 g sugar per 100 ml) might have
a more significant effect on prices than the lower tax rate of
18 pence per litre (applicable to soft drinks with 5 gto 8 g
sugar per 100 ml).

4. Results

The results of my difference-in-differences analyses are
reported separately in the following sub-chapters. As men-
tioned above, a prerequisite for difference-in-differences
analysis to estimate the true causal impact of a policy is the
parallel trends assumption. That is, both groups should fol-
low a similar trend before the reform has been implemented
(Angrist & Pischke, 2009; Marcus & Sant’Anna, 2021). This
ensures that the difference in outcomes (of treatment and
control group) after the reform, can be attributed to the pol-
icy, by controlling for the normal trend in both groups (e.g.
employment/price trends) (see Lee, 2016). To test the par-
allel trends assumption, I have performed visual inspections
of the pre-tax trends for the treatment and control groups
(Figures 2, 4 and 6) and conducted separate event studies
(Figures 1, 3 and 5) for each analysis below.

The graphical illustrations (Figures 1, 3 and 5) are all ar-
ranged in the following way. I normalised all values of the
dependent variables to one in 2017, i.e. one period before
the policy intervention, as employment levels and prices vary
significantly across companies, industries and products. The
vertical solid black line visualises the year when the UK soft
drink tax came into effect (2018), whilst the grey dashed
line depicts the year of its announcement (2016). The x-
axis shows how the average value of the dependent variable
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Table 4: Price Data

# Treatment Group Item ID Start End

1 Lemonade Bottle (2 L) 212008 2013 2023
2 Cola Flavoured Drink Bottle (1.75 - 2 L) 212011 2013 2019
3 Fizzy Drink / Cola Cans Pack 6-8 (0.33 L) 212012 2013 2016
4 Fizzy Energy Drink (0.25 - 0.5 L) 212015 2013 2023
5 Fizzy Bottled Drink (0.5 L) 212017 2013 2023
6 Mixer Drink Bottle (1 L) 212022 2015 2023
7 Cola / Fizzy Drink Pack 4-8 (0.33 L) 212023 2016 2023
8 Cola Drink Regular Bottle (1.25 -2 L) 212025 2020 2023
9 Bottle of Mixer (0.125 - 0.2 L) 310306 2013 2023

Control Group
1 Fruit Squash (0.75-1.5L) 212001 2013 2023
2 Fruit Juice not Orange (1 L) 212006 2013 2023
3 Mineral Water Still (1.5-21L) 212010 2013 2023
4 Fresh / Chill Orange Juice (0.9 L) 212016 2013 2023
'S PueFruitSmoothie@75-1L) 21019 2013 2021

6 Fruit Drink Bottle 4-8 Pack (0.2 L) 212020 2013 2023
7 Bottle Still Water (0.5 L) 212021 2013 2023
8 Flavoured Water Bottle (0.9 - 1.5 L) 212024 2018 2023
9 Cola Drink Diet (1.25 -2 L) 212026 2020 2023

Note. Author’s own overview based on item descriptions from the CPI price quote data files (Office for National Statistics, 2024b). The table depicts the
underlying items of my price analysis. All item IDs which were replaced over time are highlighted, as well as their replacement product. I assign item ID
212001 (fruit squash) to the control group, even though squashes are usually syrup based and need to be diluted with water. However, this drink would
only fall under the UK soft drink tax as of April 2023 (extension of the tax to also include concentrates). As the last observations in my analysis are from
January 2023, and squashes were taxable after April 2023, the item was tax-exempt during my entire observational period. Due to missing information on
the volume of item ID 212020 I take an approximate value for typical fruit squashes of 0.2 L per bottle.

(e.g. employees or prices) varies over time, separately for the
treatment (red line) and control group (blue dashed line).

My event studies (Figures 2, 4 and 6) analyse the dif-
ference in impacts of the tax between treatment and control
group for each year separately. Put in other words, Figures 2,
4 and 6 show the differential change in employment and
product prices of the treatment group compared to the con-
trol group. All of the subsequent event studies are set up uni-
formly. The x-axis reflects the years relative to the tax event,
with zero being the policy year and for example, five the fifth
year after the policy (i.e. 2023). I use 2018, the year of the
policy introduction, as the reference year. The grey bars sur-
rounding the coefficient estimates are confidence levels set
at the 95 percent level.

4.1. Microeconomic Employment Analysis

Figure 2 shows the average logarithmic number of em-
ployees in soft drink companies (red line) and alcoholic bev-
erage companies (blue dashed line), relative to the reference

year (i.e. 2017). The graph underlines that both groups fol-
lowed similar trends in the pre-tax period. Only a short de-
crease in employment levels of alcohol producing firms can
be observed from 2013 until 2014, compared to the employ-
ment levels in the reference year. Thereafter, both groups de-
pict similar rising trends in employment until one year after
the tax. Whilst employment of soft drink companies seems
to continuously grow also hereafter, the employment level of
alcohol producers fluctuates.

Figure 3 visualises the differential changes in logarithmic
employment numbers”! of soft drink companies (treatment
group) compared to alcoholic beverage companies (control
group). The graph underlines that there are no significant
differences in employment changes between soft drink com-
panies compared to alcoholic beverage companies before the
soft drink tax was implemented (see confidence intervals in-
tersecting with the x-axis). Furthermore, overall changes in

21 Hereafter only referred to as employment.
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Figure 2: Parallel Trends - Microeconomic Employment

Note. Author’s own overview based on employment data retrieved from Refinitiv (2024b). Graph shows the average logarithmic number of employees in
soft drink companies (treatment group) and in alcoholic beverage companies (control group) from 2013 to 2023. Logarithmic number of employees is
normalised to one in 2017 (i.e. one year before the tax implementation).

Figure 3: Event Study - Microeconomic Employment

Note. Author’s own overview based on employment data retrieved from Refinitiv (2024b). Graph shows the difference in logarithmic employment changes
between soft drink companies (treatment group) and alcoholic beverage companies (control group). Confidence intervals are plotted at 95 percent level.

employment between soft drink firms and alcohol producing
companies also do not seem significant in the period after
the tax. Put differently, the event study suggests that the soft
drink tax did not lead to any significant differences in em-
ployment changes between both groups in the post-tax pe-
riod.

The results of my microeconomic employment regres-
sion analysis can be retrieved from Table 5. Column (1)
reports the regression results without controlling for any

confounders. The regression estimates of my fully specified
model (see Equation (1)) are depicted in Column (2). My co-
efficient of interest of the interaction term Tax,*Treatment;
(also known as difference-in-differences estimator) depicts
the tax-induced difference in employment changes in soft
drink companies and alcoholic beverage firms. The results
in Column (1) imply that the soft drink tax leads to a signifi-
cant positive change in employment in soft drink companies
relative to employment changes in alcoholic beverage com-



