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Abstract: This study explores the impact of corporate environmental responsibility (CER) on the cost of equity capital
(COEC), within in the context of a significant increase in green equity investments worldwide and an ongoing debate
among academics and practitioners regarding a potential equity “greenium”. By conducting a meta-analytical review
of 1,139 effect sizes from 75 unique studies with both a meta-analysis and a meta-regression analysis, this study aims
to systematically integrate and synthesize the findings from the existing empirical literature. The results reveal a
statistically significant yet economically weak negative relationship between CER and COEC, indicating that investors
recognize —to a limited extent — improvements in environmental practices and disclosure and that this reduces a firm'’s
cost of capital. This association is robust across a variety of robustness tests, including methodological, statistical, and
bibliometric aspects. The study also examines the moderating impact of economic, regulatory, and societal pressure
points on the CER-COEC link, effectively testing efficacy of these contextual factors. The results reveal that economic
conditions as well as the regulatory framework have substantial effects on the importance of corporate sustainability
for investors and significantly moderate the CER-COEC link. However, the results on the moderating effect of the
socio-cultural background are inconclusive. These findings offer valuable insights for researchers, investors, and

policymakers alike.
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1. Introduction

Over the last decade, the global financial markets have witnessed a significant rise in assets under management of
sustainable funds, reaching USD 3.4 trillion by the end of 2023 (Morgan Stanley, 2024). This underscores the growing
importance of sustainable investing and the increasing integration of sustainability criteria into investment decisions
by investors worldwide (FTSE Russell, 2022). Among the key motivations driving this trend is the anticipated
outperformance of green assets (PWC, 2022). In light of this development, a burgeoning academic literature has
emerged, exploring return differentials between green and brown assets, commonly referred to as “greenium” (e.g.,
Pastor et al., 2022). While a rich body of empirical studies has already examined the equity greenium, the findings
remain inconclusive, with mixed evidence regarding its existence, magnitude, and direction (Eskildsen et al., 2024).
However, one emerging perspective from the literature is that external factors — including economic (e.g., Bauer et al.,
2022; Bolton and Kacperczyk, 2023; Zhang, 2023), regulatory (e.g., Alessi et al., 2021; Alessi et al., 2023; Giese et
al., 2021; Hsu et al., 2023; Engle et al., 2020; Barnett, 2024), and societal (e.g., Bassen et al., 2023; Pastor et al.,
2022) — significantly influence these return differentials. In this context, a critical determinant of the equity greenium is
the cost of equity capital, which represents the required rate of return for investors. As a benchmark for expected or
realized stock performance, it profoundly impacts green stocks' investment appeal, pricing, and returns (Giese et al.,
2019), with implications not only for shareholders but thought its capital allocation effect for society at large.

Against this background, this paper examines the relationship between a firm’s “greenness,” or corporate
environmental responsibility (CER), and its cost of equity capital (COEC). Additionally, it investigates how external
factors — specifically economic, regulatory, and societal conditions — moderate this relationship.

Given the already extensive body of research on the CER-COEC relationship, this study employs meta-analytical tools
to quantitatively review the literature. These tools represent rigorous statistical techniques designed to systematically
integrate and synthesize empirical results from diverse studies addressing similar research questions (Borenstein et
al., 2009; Rosenthal, 1991; Wolf, 1986). This study is based on a sample of 1,139 effect sizes derived from 75 unique
empirical studies. Notably, these primary studies span different time periods and countries, encompassing diverse
economic, regulatory, and socio-cultural contexts; this variability in the underlying sample enables a range of analyses
— some of which have not yet been conducted in the original studies themselves. Based on this, the study employs a
meta-analysis to (i) evaluate the overall relationship between CER and COEC,; (ii) assess the influence of external
moderating factors including economic, regulatory, and societal environment; and (iii) examine the presence of
publication biases, subsequently implementing statistical methods to quantify and adjust for any respective distortions.
Moreover, this study utilizes a meta-regression analysis to further examine the link between CER and COEC patrtial to
the identified moderating factors and tests the joint effects of these moderators when they operate simultaneously.
This approach facilitates a comprehensive understanding of the interdependencies and interactions among these
moderators, thereby enriching insight into the complex dynamics of the CER-COEC relationship. Through this two-fold
approach, the study strives to enhance the reliability and generalizability of previous findings and illuminate the impact

of external factors, thereby providing a more definitive answer regarding the impact of CER on COEC.

The main results are as follows. First, a statistically significant but economically weak correlation between CER and
COEC is confirmed. This suggests that improvements in CER may lead to reductions in COEC, indicating that investors
do indeed consider corporate sustainability in their investment decisions, albeit to a limited extent. The robustness of
this association was confirmed through a variety of tests encompassing methodological, statistical, and bibliometric
aspects. Second, several external factors moderate the CER-COEC association. The regulatory framework
significantly influences the degree to which investors prioritize corporate sustainability. Stricter environmental
regulations, such as mandatory disclosure requirements, carbon emission taxes, and trading schemes, heighten
investor attention to corporate sustainability. Nonetheless, the impact of CER on COEC remains economically weak,

regardless of the regulatory context. Similarly, economic conditions critically moderate the relevance of corporate
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sustainability for investors. During periods of economic uncertainty, such as a financial crisis 2008/09, investors put
less emphasis on corporate sustainability and presumably prioritize tangible financial metrics. Conversely, investors
in developing countries place greater importance on corporate sustainability than those in developed nations. Despite
these variations, the effect of CER on COEC consistently appears to be small by conventional standards, independent
of the economic conditions. In addition, socio-cultural factors may also have a potential moderating influence on the
importance of corporate sustainability for investors, yet this remains inconclusive. The analysis did not consistently
reveal significant differences in the impact of CER on COEC between cultures with long-term versus short-term
orientations, suggesting that societal pressures do not substantially alter investors’ investment strategies. Third,
existing literature is marked by a small yet statistically significant publication bias. However, the bias does not distort
the overall association between CER and COEC as additional tests show that there is, in fact, a genuine effect of CER

on COEC beyond publication bias and that the adjusted and the unadjusted effect sizes are almost identical.

The study presents significant practical implications. On the one hand, it investigates the extent to which investors
integrate sustainability considerations into their investment decisions, thereby exerting environmental stewardship
crucial for compelling companies towards effectively mitigating climate change and other environmental risks. On the
other hand, it examines the efficacy of various external pressure points, including social, regulatory, and economic
factors, in influencing investors to prioritize and incorporate sustainability criteria into investment choices.

This study also contributes to the existing research in various ways. By consolidating disparate literature, it brings
clarity to previously inconclusive findings. Although there are other reviews, they have analyzed the literature only
qualitatively and have been limited in scope, depth, and specificity* (e.g., Gillan et al., 2021; Benlemlih, 2017; Jiminez
and Grimam 2020; Gianfrate et al., 2020); or have examined the effect of disclosure on cost of capital generally,
without specifically addressing environmental aspects (e.g., Schreder, 2018; Souissi and Khlif, 2012). In contrast, this
study centers on the CER-COEC relationship, offering a quantitative assessment and scrutinizing potential moderators
and publication biases across a comprehensive corpus of literature. This rigorous approach facilitates more precise
and reliable insights. Furthermore, it lays a foundation for future empirical investigations not only by pinpointing gaps
but also by highlighting specific study characteristics influencing empirical outcomes, thus encouraging further

exploration into underlying variables affecting the CER-COEC relationship.

The remainder of this study is organized as follows. Section 2 provides a review of the existing literature, detailing
theoretical frameworks and empirical findings relevant to the CER-COEC relationship, as well as identifying potential
moderating variables and formulating the respective hypotheses. Section 3 outlines the methodologies employed,
describing the processes of data collection, data preparation, and the specific meta-analysis and meta-regression
techniques. Section 4 details the findings from the meta-analysis and subsequent meta-regression analyses and

provides a discussion of the implications of these findings. Finally, Section 5 concludes the study.

1 Most of the previous reviews did not focus on environmental aspects but took a broader perspective and used constructs such as Corporate Social
Responsibility (CSR) or Environment-Social-Governance (ESG)
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2. Literature Review and Hypotheses
2.1. Therelationship between CER and COEC

The literature presents three main hypotheses for the link between CER and COEC. First, the investor preference
hypothesis suggests that investors favoring shares of sustainable firms adjust their required financial returns. This
adjustment is attributed to the non-financial utility derived from holding these shares, coupled with enhanced
diversification and risk-sharing opportunities as the investor base for such assets expands. Several theoretical models
substantiate these dynamics (Heinkel et al., 2001; Baker et al., 2018; Pedersen et al., 2021; Pastor et al., 2021). These
dynamics point to a negative link between CER and COEC. Second, the risk mitigation hypothesis suggests that
sustainable firms exhibit a lower risk profile as they are less exposed to environmentally related compliance and non-
compliance costs, and thus these firms warrant lower required returns from investors. These risks encompass
regulatory, legal, and market factors. For example, enhanced environmental performance decreases the likelihood
and impact of such adverse events (El Ghoul et al., 2018) and serves as an insurance-like strategy against both current
and known as well as future and unknown risks (Sharfmann and Fernando, 2008). This becomes increasingly
important as both financial and non-financial stakeholders grow more environmentally aware. Empirical research
confirms the risk-mitigating benefits of strong environmental performance (e.g., llhan et al., 2021; Hoepner et al., 2019;
Kim et al., 2014; Oikonomou et al., 2012; Albuquerque et al., 2019; Salama et al., 2011; Sassen et al., 2016; Becchetti
et al., 2015; Jo and Na; 2012). These considerations also suggest a negative association between CER and COEC.
Third, the over-investment hypothesis conversely states that investors require an additional return premium for
environmentally friendly firms as investments in corporate sustainability may be perceived as (i) costly, because they
divert a firm’s scarce financial and non-financial resources from other more shareholder-value-adding activities
(Friedmann, 1970); (ii) risky, as they tie up financial resources, temporarily constraining the entrepreneurial scope of
action for a firm and thus potentially exacerbating the uncertainty and volatility of its future earnings (Utz, 2017); and
(iii) hazardous, as they entail agency costs since managers may be incentivized to over-prioritize CER investment and
possibly under-prioritize other, more shareholder-value-adding activities for their own private benefit (Barnea and
Rubin, 2010; Cespa and Cestone, 2007). Contrary to the other hypotheses presented, this suggests a positive link
between a CER and its COEC. Given these diverging theoretical perspectives, the question of whether a firm’s
greenness positively or negatively affects its COEC is fundamentally empirical. Indeed, most of the empirical evidence
suggests that sustainability reduces COEC, thereby supporting the investor preference and risk-mitigation hypotheses
(e.g., Sharfman and Fernando, 2008; Chava, 2014; El Ghoul et al., 2018; Ng and Rezaee, 2015; Gupta, 2018; Kim et
al., 2015; Gerged et al., 2020).

Apart from that, the literature suggests various other mechanisms through which corporate sustainability can mitigate
non-diversifiable risk and subsequently reduce COEC. First, environmental disclosure reduces information asymmetry
between investors and managers as well as informed and non-informed investors by making information publicly
available and disseminating information uniformly to all investors. This diminishes the advantage of private information
held by management (Huang and Zhang, 2012, Bhushan 1989, Lang and Lundholm, 1996) or insider investors (Easley
and O’Hara, 2004, Diamond and Verrecchia, 1991; Kim and Verrecchia, 1994), thereby lowering risk for investors who
lack such insights. Second, environmental disclosure reduces information or estimation risk by providing investors with
more comprehensive data, allowing investors to estimate firms’ future earnings and dividends more accurately. This
enables investors to make more informed and presumably more reliable projections of their expected returns, boosting
investors’ confidence in their models (Barry and Brown, 1985; Handa and Linn, 1993; Coles et al., 1995). Third,
environmental disclosure stimulates expanded analyst coverage, improving forecast consensus and accuracy, thereby
facilitating more informed investment decisions for investors and thus again facilitating investor’s confidence in their
return calculation and investment decision (Healy et al., 1999; Francis et al., 1997; Lang and Lundholm, 1996; Muslu

etal., 2019). In sum, the augmented quantity and quality of available information enhance firms' visibility and investors'
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awareness, thereby expanding the investor base and thus potential diversification and risk-sharing opportunities.
Consequently, investors can reduce the risk premium and their required return, thus lowering the COEC (Merton,
1987). Furthermore, enhanced environmental disclosure not only increases investors' awareness of the firms’ stock
but also boosts their willingness to trade due to improved information access and reduced information risks and
information asymmetry. This increased trading activity in turn mitigates liquidity risk and lowers transaction costs,
further reducing the risk premium and the COEC (Amihud and Mendelson, 1986; Diamond and Verrecchia, 1991; Kim
and Verrecchia, 1994; Welker, 1995; Healy et al., 1999; Leuz and Verrecchia, 2000). Additionally, as environmental
disclosure mitigates investors’ exposure to information asymmetry, information risk, diversification risk, and liquidity
risk, investors perceive lower systematic risk, leading to a decrease in the COEC (Barry and Brown, 1985, 1986;
Hughes et al., 2007; Jorgensen and Kirschenheiter, 2003; Lambert et al., 2007). All these mechanisms suggest an
inverse relationship between CER and COEC. However, the empirical evidence is mixed, with some studies confirming
the negative link between corporate sustainability and COEC (e.g., Reverte, 2012; Bachoo et al., 2013; He et al., 2013;
Fonseka et al., 2019; Dhaliwal et al., 2014), while others have identified no significant effect (e.g., Clarkson et al.,
2013; Dhaliwal et al., 2011; Lemma et al., 2019; Plumlee et al., 2015).

Given both the presented theoretical considerations as well as the empirical evidence, it can be assumed that there
is, in fact, an association between CER and COEC.

Against this background, the following hypothesis was formulated:

H1: There is a negative relationship between CER and COEC.

However, the relationship might be more complex as contextual factors may influence the effect of CER on COEC. In
this regard, empirical studies have produced varying results depending on the economic conditions and development
of the country studied (e.g., El Ghoul et al., 2018; Wang et al., 2013; Feng et al., 2015; Breuer et al., 2018), the culture
of the investors studied (e.g., Gray et al., 2013; Dhaliwal et al., 2014; Matthiesen and Salzmann, 2017), the industrial
setting of the firms studied (e.g., Kim et al., 2015; Trinks et al., 2017a; Park and Noh, 2018), or the regulatory setting
of the firms studied (e.g., Gerged et al., 2021). This suggests that the CER-COEC link is moderated by various factors,
particularly the specific external conditions. This view is underpinned by institutional theory, which posits that the
motivations and actions of both individuals and organizations are profoundly shaped by their institutional environments,
including the prevailing rules, norms, and routines that prescribe acceptable behavior in various situations (Matten and
Moon, 2008; Meyer and Rowan, 1977; DiMaggio and Powell, 1983). This external context impacts individuals, such
as customers, investors, and managers, who are influenced by their cultural and social backgrounds when they interact
with corporations. In response, firms strive to align with these prevailing institutional expectations to maintain
compliance and legitimacy (Scott, 2008). Moreover, these interactions are conditional on the surrounding economic
conditions as well as legal and regulatory settings, which might change over time. Consequently, this interplay of
diverse institutional and external factors results in distinct variations in customer attitudes, investor perceptions, and
firm behaviors concerning CER (Jamali and Mirshak, 2007; Moon and Shen, 2010), ultimately influencing its effect on
COEC.

In light of this, we continue by exploring these external moderating factors, focusing on economic, regulatory and social

conditions.
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2.2. The moderating effect of economic conditions
We start with the economic environment and how it may affect the CER-COEC link.

This environment encompasses a spectrum of factors including infrastructure, labor markets, regulatory frameworks,
economic policies, governmental efficiency and stability, and financial systems and capital markets. These elements
collectively shape the overarching economic and business framework of a country. Consequently, they exert significant
impacts on firms, affecting their access to human capital, financial resources, and technological advancements,
effectively shaping growth prospects and profit potentials. Simultaneously, these external determinants affect investors
by impacting their access to capital markets, the availability of pertinent firm information, legal protections safeguarding
investments, and the predictability of economic and legal landscapes. As such, differences in economic environment
and development might modulate investors’ attitudes and firms’ actions pertaining to corporate sustainability,
especially relative to other financial factors (Jamali and Mirshak, 2007; Moon and Shen, 2010). These differences are
particularly pronounced between developed and developing countries. Jamali and Karam (2018) argue that CSR-
related research in developing countries constitutes a distinctive field of study that is different from developing countries
due to these countries’ specific characteristics in terms of institutional and macroeconomic antecedents, the salience
of multiple actors involved in formal and informal governance, the specific forms of CSR expressions, and the varied
scope of developmental and detrimental CSR consequences.

Empirical studies investigating the link between corporate sustainability and COEC for varying economic conditions
have provided mixed results. Bui et al. (2019) found that GHG emission is positively associated with COEC in
developed countries but not in developing countries. On the contrary, Gupta (2018) determined that the effect of
environmental performance on COEC is stronger in countries with a lower level of government effectiveness,
regulatory quality, rule of law, and voice and accountability. Similarly, Breuer et al. (2018) identified a negative
association between ESG performance and COEC in countries with weak investor protection laws but a positive
association in countries with a strong investor protection law. However, El Ghoul et al. (2018) observed a significant
association between external environmental costs and COEC for both developed as well as developing countries.
Furthermore, they consistently found a positive relationship for common law and civil law countries as well as for
Europe, North America, and the Asia-Pacific region. In contrast, Feng et al. (2015) concluded that CSR activities
reduce COEC for firms in North America and Europe, but it increases COEC for firms in Asia. In line with this, Wang
et al. (2013) highlighted a negative effect on COEC when implementing effective CSR strategies for firms in North
America and Europe but the inverse effect for firms in Asia. Li et al. (2019) determined that the correlation between
carbon information disclosure, non-financial carbon information disclosure, financial carbon information disclosure,
and COEC is stronger in regions in China with a higher level of marketization, meaning the level of economic

development, legal system, and public awareness of environmental protection.
Against this background, the following hypothesis was formulated:

H2: The relationship between CER and COEC is moderated by economic development.
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Moreover, economic conditions might change suddenly as exogenous shocks, such as national or international
financial crises, hit countries, with severe consequences for firms and potentially investors as well. However, there are
two conflicting perspectives on how such crises might affect the association between CER and COEC. From a
resource-based view, social capital, such as reputation and trust, represents a strategic resource that provides firms
with a competitive advantage (Barney, 1991; Russo and Fouts, 1997). Firms build social capital by engaging in ethical
behaviors such as CER, thereby enhancing their standing with socially and environmentally conscious stakeholders
(Lins et al., 2017). During economic crises, when trust is generally low (Zingales, 2011), a firm's reputation becomes
even more crucial as financial stakeholders may offer capital at a discount to reputable firms, while non-financial
stakeholders such as employees, customers, and suppliers may reciprocally support these businesses in
acknowledgment of their previous social contributions (Guiso et al., 2004). Hence, social capital can increase a firm’s
financial resilience during a crisis and thus functions as an insurance-like protection against systematic risks (Lins et
al., 2017; Kim et al., 2014; Boubaker et al., 2020; Godfrey et al., 2009). Resource-based theory therefore suggests
that CER reduces COEC and that this effect is even more pronounced during a period of financial and economic
turmoil. Conversely, from a neoclassical view, CER investments represent a trade-off (Jensen, 2001) between the
conflicting objectives of maximizing shareholder value (Friedman, 1970) versus stakeholder value (Freeman, 1984).
This overinvestment risk becomes even more exacerbated during an economic crisis in which financing costs for CER
investments are higher (Hoffmann et al., 2013; Amiraslani et al., 2017; Ivashina and Scharfstein, 2010; Kahle and
Stulz, 2013; Buchanan et al., 2018) and thus potentially exceed any long-term benefits. Thus, neoclassical theory
proposes that CER increases COEC and that this effect is more pronounced during a financial or economic crisis.
Although these theoretical considerations are inconclusive regarding whether corporate sustainability has positive or
negative financial implications (Marsat et al., 2021), they establish that any impact will vary for normal versus crisis
periods.

Several empirical studies have investigated the effect of financial crises on the association between corporate
sustainability and COEC, with their results largely indicating a moderating influence. El Ghoul et al. (2018) examined
the effect of corporate environmental responsibility on COEC and revealed a significant relationship before and after
but not during the global financial crisis. Nguyen et al. (2020b) analyzed the impact of carbon risk on COEC and
discovered that high-emitting firms experienced a significant decrease in COEC relative to their low-emitting
counterparts during the global financial crisis. Husser and Paulet (2021) considered the relationship between non-
financial disclosure and COEC and found a consistent negative link for environmental disclosure in the pre-crisis and
post-crisis period but an inversion of the link for the aggregated ESG disclosure. Xu et al. (2015) examined the impact
of CSR practices on the COEC and revealed that the negative association proved to be more significant during

recessions.
Against this background, the following hypothesis was formulated:

H3: The relationship between CER and COEC is moderated by economic crises.
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2.3. The moderating effect of regulatory settings

Next, we turn towards the regulatory framework and its impact on the CER-COEC relationship, focusing on national

regulations for corporate environmental disclosure and performance.

Disclosure regulations, such as mandatory reporting requirements, have various effects. Initially, they lead to an
increase in the quantity and quality of disclosed information (Gulenko, 2018) as well as to an improvement in analyst
coverage, accuracy, and consensus on earnings (Krueger et al., 2021; Cormier et al., 2015; Aerts et al., 2008). As a
result, the information available to investors might become more informative and less ambiguous, which in turn reduces
uncertainty and information risk as well as information asymmetry (Souissi and Khlif, 2012; Schreder, 2018).
Furthermore, mandatory regulations increase the comparability and reliability of environmental information by
stipulating formal and uniform reporting rules (Galama and Scholtens, 2021; Gerged et al., 2021; Busch and
Lewandowski, 2018; Dhaliwal et al., 2014) and thus further increase the informativeness of environmental disclosure
for investors. With enhanced access to more comprehensive and accurate information regarding a firm's sustainability,
investors are better equipped and potentially more inclined to incorporate this data into their investment decisions.
This aligns with targeted disclosure theory, which posits that mandatory disclosure standards not only heighten
shareholder awareness and appreciation of environmental information — prompting actions such as investing in
sustainable firms — but also induce firms to react to the change in shareholders’ behavior by enhancing their own
sustainability practices (Gerged et al., 2021). As a result, the CER-COEC link might strengthened in the presence of
reporting mandates. However, mandatory requirements might also mitigate self-selection bias (Al-Tuwaijri et al., 2004;
Clarkson et al., 2011) as companies are required to disclose the respective information and cannot opt either not to
disclose any information or to disclose only favorable information (Galama and Scholtens, 2021). Consequently,
companies will not be able to stand out by voluntarily publishing selected environmental information, which in turn
might diminish any signaling effect for investors (Souissi and Khlif, 2012) and eventually attenuate the effect of CER
on COEC.

Various empirical studies have investigated the relationship between corporate sustainability and COEC in different
disclosure environments, and most have confirmed its moderating effect. For example, some studies have analyzed
the impact of the introduction of reporting regulations as a quasi-national experiment. Yao and Liang (2019) examined
the impact of a newly implemented regulation in China mandating the disclosure of environmental information; they
discovered that the effect of disclosure on COEC for manufacturing firms became significant only after the regulation's
introduction. Similarly, Fonseka et al. (2019) examined the effect for firms from the energy sector and found that the
relationship changed significantly after implementation of the mandatory disclosure scheme. Furthermore, Gerged et
al. (2021) examined the impact of disclosing greenhouse gas emission data on COEC in the United Kingdom and
found a moderating effect of the national enactment of a carbon disclosure regulation. Other studies have compared
the regulatory conditions of different countries using meta-analytic tools. Souissi and Khlif (2012) meta-analyzed
studies on the relationship between financial and non-financial information disclosure and COEC and identified a
stronger and more reliable link for studies in countries with a low disclosure environment. Similarly, Schreder (2018)
concluded that the effect of the quantity of disclosed information on COEC is stronger in studies from less regulated

and less transparent countries.

Against this background, the following hypothesis was formulated:

H4: The relationship between CER and COEC is moderated by disclosure regulations.

9/43



Performance regulations — which include a variety of measures such as carbon emission taxes, carbon emission
trading schemes, water pollution controls, waste management standards, and land use protections — entail significant
financial implications for firms. These regulations lead to increased compliance costs related to abatement,
management, and monitoring activities, as well as non-compliance costs, which can manifest as penalties, reputation
damage, reduced customer loyalty, and diminished support from environmentally conscious stakeholders (He et al.,
2013; Reverte, 2009). Consequently, firms with poor environmental performance face higher environment-related
risks. Conversely, companies demonstrating strong environmental performance and compliance often find themselves
positioned for unique growth opportunities and more resilient profitability levels. The stringency of national
environmental regulations therefore plays a pivotal role in shaping investor perceptions of CER when making

investment decisions and thus also influences the CER-COEC link.

However, there are only a limited number of empirical studies evaluating the moderating effect of environmental
regulations directly. Wang et al. (2022) demonstrated that pressure from environmental regulations amplifies the
negative effect of air pollution on cost of debt due to increased violation risks. Furthermore, Ni et al. (2022) observed
that the introduction of carbon emission trading system pilots in China led to an increase in cost of debt and that this
effect was even more pronounced for firms exhibiting higher dependency on external financing and facing increased
external pressure. Additionally, other studies have examined the impact of environmental regulations indirectly by
comparing firms from environmentally sensitive industries with their counterparts because such industries often exhibit
specific and strict environmental regulations. These studies for the most part confirm the regulations’ moderating effect
(e.g., Kim et al., 2015; Trinks et al., 2017a; Matsumura et al., 2010; Park and Noh, 2018; Yao and Liang, 2019;
Matsumura et al., 2020; Reverte, 2012; Bachoo et al., 2013).

Against this background, the following hypothesis was formulated:

H5: The relationship between CER and COEC is moderated by performance regulations.
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2.4. The moderating effect of socio-cultural background
Next, we analyze the impact of social pressure on the CER-COEC relationship.

Here, we focus on the socio-cultural context given that attitudes towards corporate sustainability are significantly
grounded in societal culture (Husted, 2005). Culture is a complex concept and has been defined in various ways.
Hofstede (2001) defines culture as a collective programming of the mind that distinguishes the members of one group
or category of people from another. Similarly, House et al. (2004) views culture as a shared understanding and argues
that it influences the actions of members of a society. In the same vein, Adler (1997) states that culture influences
people’s values, attitudes, and behavior, while Sousa and Bradley (2008) describe culture as societal characteristics
that affect norms, values, and institutions. In a business context, culture affects the environmental practices of
corporations (Cai et al., 2016), the environmental regulations for these practices set by governments, beliefs about the
role and responsibilities of businesses, and societal perceptions of acceptable or inacceptable business practices in

general and by investors in particular (Park et al., 2007).

Hofstede’s cultural dimensions (Hofstede 1980; Hofstede et al. 2010) are the most widely used framework to measure
culture in finance, accounting, and management research (Vena et al., 2020; van der Laan Smith et al., 2010; del Mar
Miras-Rodriguez et al., 2015; Smith, 2006). One of these dimensions, namely long/short-term orientation (LSTO),
pertains to cultural differences in terms of time orientation and is the most relevant component of culture shaping
society’s attitude toward corporate sustainability. According to Hofstede (2001), a society with a long-term orientation
emphasizes virtues targeted towards future rewards, such as perseverance and thrift. Thus, in long-term oriented
societies, individuals focus on future rewards instead of or partly at the expense of present or short-term gains (Venaik
et al., 2013). This inclination towards future orientation is associated with higher levels of adaptability (Van Everdingen
and Waarts, 2003; Gois et al., 2018; Hofstede et al., 2010) and higher levels of innovation (Jones and Davis, 2000;
Rujirawanich et al., 2011; Rossberger, 2014), as these cultures are more receptive to change (Vena et al., 2020).
Thus, in long-term oriented cultures, businesses prioritize future profits and do not focus on short-term results. Long-
term oriented business can therefore be characterized by long-term and future-oriented decision-making horizons
(Trotman and Bradley, 1981), pronounced stakeholder management (Freeman and McVea, 2002), and a social
perspective (Bradley et al., 1999). Corporations from such cultural backgrounds have a strong intrinsic and extrinsic
rationale to improve their environmental footprint and reporting. Furthermore, investors from such cultural backgrounds
tend to be more appreciative of a firm’s sustainability and more willing to accept the necessary costs and risks of the
respective environmental investments while simultaneously being more demanding in terms of environmentally

relevant information. Hence, the effect of CER on COEC might be amplified in long-term orientated societies.

Previous research has also examined the nexus between culture, corporate sustainability, and cost of capital. Vena et
al. (2020) revealed a negative relationship between a firm’s cost of capital and adoption of an integrated reporting
scheme; this relationship is stronger for firms from countries which are low on power distance, high on collectivism,
and high on masculinity. However, other cultural dimensions such as uncertainty avoidance, long-term orientation, and
indulgence did not seem to moderate the relationship. Matthiesen and Salzmann (2017) identified a negative link
between a firm’s COEC and its CSR performance and demonstrated that the link is stronger in cultures which are low
in assertiveness, high in humane orientation, and high in institutional collectivism. Dhaliwal et al. (2014) found a
negative link between a firm’s COEC and its CSR disclosure and determined that the link is more pronounced in
stakeholder-oriented countries which are characterized by a high level of public awareness and management attention
to sustainability issues. Lastly, Gray et al. (2013) observed that firms from more individualistic and less uncertainty-
avoiding cultures tend to exhibit higher COEC, which is consistent with the tendency toward greater risk-taking

orientation in these societies.

Against this background, the following hypothesis was formulated:

H6: The relationship between CER and COEC is moderated by socio-cultural background.
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2.5. Research framework

Figure 1 illustrates the research framework of this study. This framework incorporates (i) the explanatory variable,

namely CER,; (ii) the dependent variable, namely COEC; and (iii) a series of moderating variables represented by
external factors including economic, regulatory, and socio-cultural aspects.

Explanatory variable

Dependent variable

Corporate envir

responsibility H1 H2 YT a X s e Cost of equity capital
. Regulations on X
Economic environmental Socio-cultural
development disclosure background

Regulations on
environmental
performance

Economic crises

Moderating variables

Figure 1: Research framework and hypotheses
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3. Methodology
3.1. Data collection and preparation

In this study, CER is comprehensively defined to include both a firm's environmental performance and its
environmental disclosure, recognizing their interconnected nature (Doan and Sassen, 2020). In particular,
environmental disclosure can serve as a strategic tool to shape investor perceptions of a firm's environmental
performance, ultimately influencing stock prices and returns. Similarly, COEC is defined to encompass firm-level
metrics that are either derived from realized or expected returns, as both approaches are deemed to provide a valid
basis for the risk-adjusted cost of capital. Lastly, this study examines the moderating effects of external factors,
including economic conditions (e.g., national economic development and economic shocks such as the 2008/09
financial crisis), regulatory frameworks (e.g., carbon taxes, emissions trading schemes, and voluntary or mandatory
disclosure requirements), and societal influences (e.g., national cultural orientations toward long-term versus short-

term priorities).

To establish a comprehensive and representative data base, a multiple-step literature search was conducted, including
screening literature reviews;? exploring key academic databases? with specific keywords; analyzing top-tier journals in
finance, accounting and sustainability; and using forward and backward citation tracking.

Subsequently, the identified papers were selected for inclusion based on the following criteria. First, papers must
examine the COEC-CER quantitatively and report the relevant effect size estimates or sufficient data to allow the
calculation of effect size using common conversion methods (Borenstein et al., 2009; Hunter and Schmidt, 2004;
Lipsey and Wilson, 2001). Second, papers must estimate COEC based on realized or expected returns on equity for
individual firms; those focusing on cost of debt or the weighted average cost of capital or those using portfolio
approaches were excluded. Third, papers must focus specifically on environmental aspects*; those applying multi-
dimensional composite constructs like CSR or ESG were excluded.® Fourth, published studies such as peer-reviewed
papers as well as unpublished studies such as working papers, conference papers, research papers, and dissertations

were included.
Based on this approach, 75 studies were selected.®

The effect size is represented by the correlation coefficient r between CER and COEC, allowing for meaningful
comparisons across studies (Rosenthal, 1991) and thus testing of Hypothesis 1. Both bivariate and partial correlation
coefficients were considered to maximize the sample, enhance the variability of the database, and thus increase the
explanatory power of the analysis (Chaikumburg et al., 2016). Furthermore, all reported effect size estimates from

each study were collected. This approach features several advantages compared to using one single estimate per

2 Including Alshehhi et al., 2018; Benlemlih, 2017; Brouwers et al., 2014; Busch and Lewandowski, 2018; Carvalho and Murcia, 2016; Clark et al., 2015;
Clark and Viehs, 2014; Friede et al., 2015; Gianfrate et al., 2015; Gillan et al., 2021; Jiminez and Grima, 2020; Kannenberg and Schreck, 2019; Malik,
2015; Velte, 2021; Velte et al., 2020

% Including ScienceDirect, Emerald, Business Source Premier, EconLit, SpringerLink, Wiley, JSTOR, Web of Science as well as BASE, SSRN and
Google Scholar

4 As there is no uniform framework for measuring CER (Doan and Sassen, 2020), a wide variety of different CER concepts that are applied in the
underlying literature was considered in the meta-analysis, in line with relevant previous reviews (e.g. Dixon-Fowler et al., 2013; Orlitzky, 2001; Orlitzky
et al., 2003; Endrikat et al., 2014; Endrikat et al., 2020; Hang et al., 2019; Erauskin-Tolosa et al., 2020). This approach not only acknowledges and
reflects the inherent multidimensionality of environmental aspects but also expands the analytical breadth of this study, facilitating a nuanced
investigation of this complex domain. Along these lines, the meta-analytic review includes measurements for both environmental performance as well
as environmental disclosure. Environmental performance, as defined by the Global Reporting Initiative, refers to "a measure of an organization’s impact
on living and non-living natural systems, including land, air, water, and ecosystems". Conversely, environmental disclosure, according to the Global
Reporting Initiative, pertains to "the actions of measuring, disclosing, and being accountable to stakeholders for a firm’s environmental impacts". The
existing literature suggesting a correlation between environmental performance and disclosure, although the relationship is assumed to be weak, and
the findings remain in part mixed and inconclusive (Doan and Sassen, 2020). Against this background, we conducted a robustness check on the effect
of this methodological artefact showing that there is no significant difference between the effect of environmental performance and disclosure on COEC.

5 Previous studies (e.g. Lu and Taylor, 2016; El Ghoul et al., 2011; Breuer et al., 2018) show that there are significant differences between the effect
sizes for the different aspects of these composite concepts (i.e. environmental, social and governance)

6 The respective studies are included in the reference list and marked with an asterisk (*).
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study (Cheung and Chan, 2004; Hedges and Olkin, 1985; Hunter and Schmidt, 2004). Along these lines, this approach
has been shown to outperform alternative procedures (Bijmolt and Pieters, 2001) and can be regarded as the current

standard for meta-analytical reviews (Hang et al., 2019; Feld et al., 2013; Fidrmuc and Lind, 2020).

Capitalizing on the variability in the dataset, the reported effect sizes were further coded’ to test the remaining
hypotheses regarding the moderating factors. Countries were classified as developed or developing based on the
United Nation’s (2020) scheme to assess economic development (H2). The influence of economic crises (H3) was
explored by differentiating between studies that cover the 2008/09 global financial crisis and those that do not.
Furthermore, countries were categorized by whether environmental disclosure is mandatory or voluntary (per Krueger
et al., 2021) to explore disclosure regulations (H4) as well as by whether there are carbon tax or trade regulations
based on data provided by the Global Change Data Lab (2023) to investigate performance regulations (H5).
Furthermore, societies® were delineated by short-term versus long-term orientation based on Hofstede’'s (2001)
national culture score,® representing a proxy for public awareness of CSR issues and thus social pressure to evaluate
the socio-cultural background (H6). Additionally, selected methodological artefacts were coded by differentiating effect
sizes between bivariate correlations and partial correlations, estimates for COEC between calculations based on
realized and expected returns, measurements for CER between metrics for environmental performance and

disclosure, and econometric models based on the inclusion of controls for environmental performance and disclosure.
Table 1 summarizes the variables included in this meta-analysis and the applied coding scheme.

Finally, outliers were eliminated from the dataset to ensure that the observed variance of the underlying sample was
not artificially inflated, which could potentially lead to a distorted overall mean and erroneous conclusions (Hunter and
Schmidt, 2004). For this purpose, Huffcutt and Arthur's (1995) sample-adjusted meta-analytic deviancy (SAMD)
statistic was applied.*°

First, the sample distribution variance Var; for a particular study i and the sampling error variance in the mean
coefficient Vary were calculated as

_ 2
(1—T[3zv/o study i)

~ 2
_ (1_r[%/v/o study i]) 1
N1 @

Vary =——m

VaT‘i =
Where N is the total sample size for all studies, and K is the number of studies included in the analysis.

Second, the SAMD for study i was calculated as

. _ Tistudy i1~ Tw/o study i].
SAMD; = Jvar;-VAR; ' (@)

where 75¢uqy 1 1S the correlation coefficient of study i, and #j,,/6 stuay i IS the mean correlation coefficient of

the studies included in the meta-analysis without the study i.

Based on this approach, 1,139 effect size estimates were collected.

7 Initially, all papers were coded by the author. Subsequently, two independent postgraduate students coded 10 randomly selected papers each, totalling
20 papers (representing approximately one quarter of the total sample) in order to assess the validity of the coded information and to ensure the reliability
of the meta-analytical results (Stanley et al., 2013; Endrikat et al., 2020; Tashman et al., 2021). The coding results were compared, any discrepancies
were discussed among the coders and any inconsistencies were eventually reconciled and resolved.

8 Hofstede’s national culture score is an absolute value ranging from 0 to 100 for each country; for purposes of this meta-analysis, we operationalized
Hofstede’s national culture score by coding each country as low on a given dimension (i.e., short-term oriented or collectivistic) if the value is below 50
and high on a given dimension (i.e., long-term oriented or individualistic) if the value is above 50.

9 Effect sizes based on samples comprising countries from both high and low classified countries were coded as mixed and not considered for this
specific analysis.

10 For the SAMD a cut-off value of 3 was applied, following Arthur et al (2001).
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Table 1: Overview of variables applied in the meta-analytical review

Variable Abbreviation Definition Hypothesis

Corporate environmental responsibility CER - Pertains to a firm's en\nrolnmental r§5p0n5|blllty (including performance and disclosure) and its effect on cost of equity capital HL
- Measured as the correlation coefficient

Moderator variables

Economic development ECON - Pfertalns to the Ievgl of th(.e countries' economic developmer.lt, categorizing countries as dewveloped vs dewveloping based on United Nations (2020) H2
- Binary dummy variable with 1 = developed and 0 = developing

. . - Pertains to the studies' sample period; distinguishing between studies that include the global financial crisis 2008/09 vs studies that do not

Economic crises CRISIS . X Ny X ' R . . . - H3
- Binary dummy variable with 1 = including the global financial crisis and 0 = excluding the global financial crisis

Disclosure regulations REG_DISC - Pgrtalns to the coyntnes .dlsclosure regulathns, categorizing countries Mth mandatory vs woluntary requirements based on Krueger et al (2021) HA
- Binary dummy variable with 1 = mandatory disclosure and 0 = woluntary disclosure

. - Pertains to the countries' performance regulations, categorizing countries with vs without carbon tax or trade schmes based on Global Change Data Lab (2023

Performance regulations REG_PERF . : u ! .p - gu. ! _g .IZI g countri . W withou 9 ( ) H5
- Binary dummy variable with 1 = with regulations and 0 = without regulations

Socio-cultural background CULTURE - Pgrtalns to the coyntnes .souo-cultural background, categorizing countn‘es as long-term oriented vs short-term oriented based on Hofstede (2001) H6
- Binary dummy variable with 1 = long-term oriented and 0 = short-term oriented

Methodological artefacts

. _— - Pertains to the statistical basis of the effect size, distinguishing between effect sizes based on bivariate correlations vs partial correlations

Effect size statistic ES . X . L : . . -

- Binary dummy variable with 1 = bivariate correlation and 0 = partial correlation
. . - Pertains to the methodology of the cost of equity estimate, distinguishing between estimates based on realized returns vs expected returns

Cost of equity estimate COE . : X : o - -

- Binary dummy variable with 1 = realized (historical) returns and 0 = expected (implied) returns
. - Pertains to the measurement of CER, distinguishing between measurements of a firm's environmental performance or disclosure

Environmental measurement ENV N ! R . X . -
- Binary dummy variable with 1 = measuring performance, 0 = measuring disclosure

Controlling for performance/disclosure CONTROL - Pertains to the studies' econometrically model, distinguishing between studies that control for environmental performance/disclosure vs studies that do not .

- Binary dummy variable with 1 = including controls for performance/disclosure and 0 = excluding controls for performance/disclosure

Note: This table presents the variables used in the meta-analysis and the meta-regression analysis; the moderators represent the applied moderating variables, the methodological artefacts the applied control variables; CER

represents the variable under review.
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3.2. Meta-analysis procedure
For the meta-analysis, we applied the approach proposed by Hedges and Olkin (1985).

First, the correlation coefficients were transformed into Fisher’'s z to adjust for a potential bias or skewness in the

underlying effect size estimates assuming a normal distribution (Lipsey and Wilson, 2001):

z =2 (1+Ti) and SE(z;) =

T2 1-7;

1
. ©)

where ri is the coded effect size, zi is the z-transformed effect size, ni is the number of firms related to the
respective effect size, and SE(zi) is the corresponding standard error.

Second, the weighted mean Fisher’s z was calculated by

1
——s C)]

K
= _ ZiziWiZi

andw; =
1 Z§(=1Wi i

where wi; is the weight related to the respective effect size, vi is the variance of the observed effect size (i.e.,
the within-study variance), 12 is the estimate of the variance of true effect size (i.e., the between-study
variance), and K is the total number of included effect sizes.

Third, confidence and prediction intervals at the 95% level were calculated by

Cl = [z, — 1.96SE(%;); Z, + 1.96SE(Z,)] (5)
PI =7, — 1.96V7% 7, + 1.96V7?] (6)

Confidence intervals that do not include zero indicate that the respective effect size is statistically significant (Lipsey
and Wilson, 2001). Prediction intervals that are comparably large or that include zero indicate heterogeneity and
moderating influences (Hunter and Schmidt, 2004).

Fourth, the results expressed in Fisher's Z values were converted back to correlation coefficients to allow for
meaningful interpretations by

e?Z_q

r= e?Z+1 )

The correlations were then tested for their statistical significance using the z-statistic and considering conventional
confidence levels of 1%, 5%, and 10%. Furthermore, correlations were assessed in terms of their practical and
economic importance using thresholds proposed by Doucouliagos (2011), setting the lower thresholds at 0.070 for
weak, 0.173 for moderate, and 0.327 for strong associations.

To assess the homogeneity of the results, Cochran’s Q and Higgins’ 1> were considered, as described by Borenstein
et al. (2009), as calculated by

Q=Xliwi(z — 7) (8)
2= Q—(g—i) 9)

If Q is statistically significant and I? reports a significant amount of variance in the true effect size, then the hypothesis
of homogeneity is rejected, indicating the presence of moderator effects (Lipsey and Wilson, 2001; Borenstein et al.,
2009). Following Higgins et al.’s (2003) guidelines, magnitudes of 25%, 50%, and 75% for 1> might be considered low,
moderate, and high, respectively.
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For the analysis, a random-effects model was applied that considered differences between the included studies in
terms of measurement of the variables, regional scope and time period of the underlying samples, and other study

design characteristics.!!

In addition, the presence of publication bias, or the phenomenon whereby certain empirical results are systematically
overrepresented in published literature (Rosenthal, 1979) and thus potentially distort the overall assessment, was
assessed using the FAT-PET-PEESE technique (Stanley, 2008; Stanley and Doucouliagos, 2012).

For this purpose, a regression analysis was performed to statistically examine the connection between the effect size
and its precision using the model proposed by Egger et al. (1997):

1= Bo + BSE(m) + € (10)

The model incorporates the funnel-asymmetry test (FAT) and the precision-effect test (PET). The FAT examines the
regression coefficient 31, signaling an overrepresentation of effect size estimates with a higher precision and hinting
at a potential publication bias when statistically significant. The severity of the bias was assessed based on the
coefficient's statistical significance and its magnitude, following Doucouliagos and Stanley (2013).2 The PET
evaluates intercept $0, confirming genuine effects beyond a potential bias when statistically significant. For the
analysis, we applied weighted least squared estimators based on inverse variance weights (Borenstein et al., 2009).

Based on this, we calculated the precision-effect estimate with standard error (PEESE), which provides a more
effective estimate of the actual empirical effect beyond selection distortions when publication bias is detected and a
genuine effect can be assumed (Stanley and Doucouliagos, 2012):

;= Bo + P1SEA(r) + € (11)

Finally, several robustness tests were performed, including using (i) a fixed-effects model, (ii) one effect size estimate
per study, (iii) the number of firms as the sample size, (iv) alternative approaches regarding the exclusion of outliers,
(iv) journal quality as a differentiator and (v) analyzing changes over time.

111n general, there are two different model specifications applicable for meta-analysis: Under the fixed-effect model, it is assumed that the samples of
the included studies are drawn from the same population and thus share a common true effect size. Therefore, the observed variation in the effect size
estimates from the different samples is attributable only to random sampling error. Thus, when aggregating observed effect size estimates from the
different samples and calculating the weighted mean, the weights are based on the inverse variance of the respective studies, assigning higher weights
to larger studies with presumably more precise estimates (Borenstein et al., 2009). Under the random-effects model, the assumption is that the observed
samples come from different populations and that the respective effect sizes are heterogeneous. Therefore, the differences in the observed effect size
estimates are not only due to random sampling error but also due to the heterogeneity of the true effect sizes. Accordingly, the weights are calculated
based on the inverse variance of the individual study as well as the between-study variance and thus are more evenly distributed between small and
large studies (Borenstein et al., 2009). For this meta-analysis a random-effects model was applied, considering, among others, the differences between
the included studies in terms of the measurement of the variables, the regional scope and time period of the underlying samples and other study design
characteristics. This approach is line with previous meta-analytical reviews analyzing environmental performance, environmental innovation or
environmental management (e.g. Dixon-Fowler et al., 2013; Endrikat et al., 2014; Erauskin-Tolosa et al., 2020; Fang and Zhang, 2018; Govindan et al.,
2020; Hang et al., 2019; Hizarci-Payne et al., 2021; Liao and Liu, 2021; Tashman et al., 2021; Zubeltzu-Jaka et al., 2018; Bush and Lewandowski, 2018)

12 Accordingly, the bias is considered little to modest if the regression coefficient is statistically insignificant or less than 1, substantial if the regression
coefficient is both statistically significant and falls between 1 and 2 and severe if the regression coefficient is statistically significant and exceeds 2.
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3.3. Meta-regression procedure

For the meta-regression, we followed the procedures described in Stanley and Doucouliagos (2012) and considered
the guidelines outlined in Stanley et al. (2013).

To that end, a linear regression model was applied with the effect size estimates as the dependent variable, the
identified moderator effects as explanatory variables, the selected methodological artefacts as control variables, and
the precision of the effect size as an additional control variable correcting for any potential publication bias.

= BO + ﬂlSE(ri) + 2§=1 )/IM” + leg:]_ 6kAik + € (12)
where Mj denotes the set of j moderators and Aik denotes the set of k methodological artefacts.

Considering potential heteroscedasticity of the error terms (Stanley and Doucouliagos, 2012), we applied weighted
least squared estimators based on inverse variance weights. Furthermore, given the assumed heterogeneity of the

included studies, we used a random-effects model (Borenstein et al., 2009).
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4, Results and discussion
4.1. Meta-analysis results

Table 2 presents the meta-analysis results for the overall association between CER and COEC and its potential
external moderating factors. The analysis identifies a statistically significant, albeit economically weak, negative
correlation (r = -0.041; p < 0.01), thereby supporting Hypothesis H1. This suggests that enhanced CER may reduce a
firm's COEC only to a limited extent from a practical perspective.’® Regarding environmental performance, this aligns
with investor preference theory, which posits that investors may favor shares of environmentally sustainable firms,
deriving non-financial benefits that in turn influence their required returns, as well as the risk mitigation theory, which
argues that such firms are less exposed to environmental risks, thereby attracting lower risk premiums and,
consequently, reducing COEC. These results echo various prior empirical studies (e.g., El Ghoul et al., 2011; Breuer
et al., 2018; Gupta, 2018; Kim et al., 2015). Regarding environmental disclosure, this is in line with various theories,
proposing that increased disclosure of information on environmental aspects might mitigate investors’ exposure to
information asymmetry, information risk, diversification risk, and liquidity risk, eventually decreasing the perceived
systematic risk and thus the COEC. These results are supported by a broad spectrum of studies focusing on both
financial disclosure (e.g., Botosan, 1997; Botosan and Plumlee, 2002; Hail and Leuz, 2006; Francis et al., 2008;
Diamond and Verrecchia, 1991; Leuz and Verrecchia, 2000; Easley and O’Hara, 2004; Lambert et al., 2007; Hughes
et al., 2007) and non-financial disclosures, particularly those pertaining to sustainability (e.g., Reverte, 2012; He et al.,
2013; Fonseka et al., 2019; Dhaliwal et al., 2014).

These findings remain consistent across a series of robustness checks (not tabulated). Initially, we employed a fixed-
effects model as opposed to a random-effects model to address the assumption that the observed effect size estimates
derive from a homogeneous population, reflecting a common true effect size. This robustness test confirmed a similar
significant negative association (r = -0.038; p < 0.01). Subsequently, to mitigate potential confounding due to
interdependencies among multiple outcomes within studies, we reanalyzed the data using only one effect size estimate
per study, the mean of all reported estimates. Here again we observed a comparable significant negative association
(r =-0.039; p < 0.01). Also, we adjusted the analysis by using the number of firms as a proxy for each effect size's
sample size rather than the number of firm-years to address potential biases from large but temporally short samples.
This adjustment also supported a consistent negative association (r = -0.046; p < 0.01). In handling outliers, various
methodologies were tested, including not eliminating outliers (r = -0.042; p < 0.01), applying cut-off values of 2 (r = -
0.043; p < 0.01) and 4 (r = -0.038; p < 0.01) for the SAMD analysis, and using an exclusion criterion based on an
interval of plus/minus 3 standard deviations from the mean (r = -0.038; p < 0.01). All of these indicated similarly
significant negative correlations. Furthermore, a one-study-removed analysis was conducted, yielding similarly
significant negative associations (high: r = -0.040; p <0.01; low: r =-0.038; p < 0.01). Additionally, we analyzed whether
the effect changed over time, but observed no significant differences for studies with a mean-sample period pre 2008
(r=-0,041; p <0.01) and post-2008 (r = -0,042; p < 0.01).1* Lastly, the analysis of journal quality showed also revealed
similarly significant associations for studies from journals of both higher (r = -0,037; p < 0.01) and lower (r = -0,043; p
< 0.01) quality. Given the minimal variation in results across these robustness tests, we conclude that the findings of
the main analysis are robust and not overly sensitive to various model specifications or outlier exclusions, thereby

enhancing the reliability of our results.

13 potential endogeneity issues, which may arise from measurement errors, omitted variables, or reverse causality, could be a concern in the underlying
primary studies. However, it is not entirely clear to what extent these issues affect the findings. Notably, studies that address these concerns, such as
He et al. (2013), El Ghoul et al. (2018), and Yao and Liang (2019), report robust results consistent with the main findings of this meta-analysis.

14 The year 2008 was selected as a demarcation point to create equally sized sub-samples, based on the distribution of underlying effect sizes and their
corresponding mean-sample years. Notably, similar results were obtained when using 2007 or 2009 as the demarcation year. Furthermore, a year-by-
year analysis did not demonstrate a consistent trend in the CER-COEC association. Finally, a meta-regression analysis indicated no significant impact
of the mean-sample year on the CER-COEC association.
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However, the analysis also reveals a significant heterogeneity in the relationship (Q =2.282,595; p < 0.01, 12=50.144),
supporting the application of a random-effects model and suggesting the presence of moderating factors. Against this
background, we conducted a sub-sample analysis to systematically explore potential moderating effects, focusing on

the presented external influencing factors.

To begin, we assessed the moderating impact of economic development. The analysis indicates a significant negative
correlation in both developed (r = -0.036; p < 0.01) and developing countries (r = -0.062; p < 0.01), with a statistically
significant difference between these sub-samples (Q = 44.462; p < 0.01), thereby supporting Hypothesis H2.
Consequently, the impact of CER on reducing the COEC is substantially more pronounced in developing countries
than in developed countries.'® This generally coincides with the predictions of institutional theory, which suggest that
variations in institutional frameworks might influence customer attitudes, investor perceptions, and firm activities
regarding corporate sustainability, thereby also affecting the impact of CER on COEC. Furthermore, the results
generally align with previous research identifying significant disparities in the effects of corporate sustainability on
COEC across different economies characterized by variations in development levels, investor protection laws, stock
market efficiencies, governmental efficiencies, environmental regulations, and public awareness of environmental
issues (e.g., Bui et al.,, 2019; Gupta, 2018; Breuer et al., 2018). However, these findings are contrary to the
conventional intuition that investors would place more emphasis on corporate sustainability in more economically and
financially stable surroundings as environmental aspects represent secondary concerns to pure financial returns. On
this note, the disparity between the effects in developed and developing countries may be ascribed to various factors.
First, developing countries typically exhibit weaker investor protection laws and lower levels of financial transparency,
which heighten investors' susceptibility to information asymmetry and information risk. Enhancements in the scope
and quality of environmental disclosure are therefore likely to be particularly valuable in these contexts as they serve
to alleviate such risks by providing essential information that might otherwise remain inaccessible. This perspective
aligns with Schreder (2018) and Souissi and Khlif (2012), who highlighted the critical moderating influence of the
disclosure environment. Second, capital markets in developing countries are generally less mature and efficient, which
amplifies liquidity risks for investors. In these markets, the disclosure of financial and non-financial information can
significantly affect investor behavior, enhancing investors’ willingness to trade stocks and thereby reducing the overall
associated liquidity risks. This effect is supported by El Ghoul et al. (2017), who emphasized the moderating impact of
market efficiency. Third, the regulatory and legal landscape, particularly in terms of environmental standards, is
characterized by relative volatility and unpredictability. This uncertainty exposes investors in companies with poor
environmental practices to heightened risks, particularly as more stringent environmental regulations could lead to
significant financial penalties for these firms. However, note that the effect of CER on COEC is still economically weak

in both developed and developing countries.

Next, we tested the moderating effect of financial crises. The shows a significant negative correlation for samples that
include the period of the global financial crisis of 2008/09 (r = -0.040; p < 0.01) and those that do not (r = -0.046; p <
0.01), with a statistically significant difference between these sub-samples (Q = 4.547; p < 0.05), thereby supporting
Hypothesis H3. Thus, the impact of CER on COEC is more pronounced in stable economic conditions rather than in
times of financial and economic turmoil. However, even in such stable times, the effect remains economically weak.
These results challenge the resource-based view, which posits that investments in environmental practices and
reporting can strengthen financial resilience by building social capital that functions as an insurance-like protection
during economic crises and thus presumably amplifying CER’s impact on COEC in tumultuous times. Instead, the
findings support the neoclassical view, which argues that investments in sustainability constitute a trade-off between

shareholder and stakeholder value maximization by carrying risks of overinvesting. As the overinvestment risk

15 As an additional robustness check, we applied the Financial Development Index published by the International Monetary Fund as a classification
scheme regarding a countries’ economic development level. This analysis yielded similar results, confirming our initial observations.
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becomes particularly acute during periods of macroeconomic instability, investors will prioritize immediate financial
returns over broader, long-term societal benefits. As a result, the perceived value of investments in environmental
practices and disclosure is likely to decrease during times of economic and financial crises. This interpretation is

corroborated by various empirical studies (e.g., El Ghoul et al., 2018, Nguyen et al., 2020b, Husser and Paulet, 2021).

Moving on, we examined the moderating effect of disclosure regulations. The analysis revealed a significant negative
correlation for countries with mandatory (r = -0.048; p < 0.01) as well as voluntary disclosure (r = -0.038; p < 0.01),
with a statistically significant difference between these sub-samples (Q = 10.326; p < 0.01), thereby supporting
Hypothesis H4. Thus, the effect of CER on COEC is more pronounced in jurisdictions with mandatory disclosure
requirements. This can be explained by the fact that mandatory reporting requirements enhance the quantity and
quality as well as the reliability and comparability of disclosed information (Gulenko, 2018; Galama and Scholtens,
2021; Gerged et al., 2021; Busch and Lewandowski, 2018; Dhaliwal et al., 2014). Because of this, investors are more
likely to incorporate this information into their investment decisions, thereby becoming more sensitive to a firm's
sustainability. This sensitivity eventually magnifies the impact of CER on COEC. This view aligns with targeted
disclosure theory, which posits that mandatory disclosure not only improves firms' environmental disclosure but also
their environmental practices, potentially explaining variations in the influence of corporate sustainability based on
national disclosure regulations. Our findings corroborate these theoretical and conceptual considerations and align
with prior empirical research on the impact of environmental disclosure on the COEC (e.g., Yao and Liang, 2019;
Fonseka et al., 2019; Gerged et al., 2021). However, it is noteworthy that the empirical evidence concerning the impact
of environmental performance on financial performance did not consistently demonstrate a moderating effect for
disclosure regulations (e.g., Busch and Lewandowski, 2018; Galama and Scholtens, 2021). This juxtaposition
suggests that the pronounced effect of corporate sustainability on COEC in jurisdictions with mandatory disclosures is
primarily due to enhanced environmental reporting and shifts in investor perception and required risk premiums rather
than direct improvements in the financial performance of the firms themselves. Furthermore, it is important to note that
the effect of CER on COEC is still economically weak, independent of any environmental disclosure regulations.

Similarly, we analyzed the moderating effect of performance regulations. Our analysis shows a significant negative
correlation for countries with carbon tax or trading schemes (r = -0.046; p < 0.01) as well as for countries without such
regulations (r = -0.040; p < 0.01), with a relatively small difference between these sub-samples (Q = 3.298; p < 0.10),
thereby supporting Hypothesis H5. This indicates that the association between CER and COEC is stronger for
countries with stricter environmental regulations, although to a lesser degree of statistical confidence. As these
regulations may impact firms’ bottom line, the stringency of these regulations increases the importance of corporate
sustainability for investors depending on their ecological footprint and the resulting regulatory compliance. This effect
of regulatory stringency on cost of equity matches evidence presented in the literature for cost of debt (Wang et al.,
2022; Ni et al., 2022). However, even in countries that implemented regulations such as carbon emission taxes and
carbon trade systems, the effect of CER on COEC remains relatively weak.

Subsequently, we evaluated the moderating effect of culture. Our analysis indicates significant but basically identical
negative correlations for long-term (r = -0.041; p < 0.01) and short-term oriented cultures (r = -0.041; p < 0.01),
rendering the differential statistically trivial (Q = 0.018; p > 0.1) and thereby rejecting Hypothesis H6. These findings
indicate that the effect of CER on COEC is not moderated by socio-cultural background, and thus social pressure does
not exert a significant influence on investors’ decisions;!® this contrasts with conventional expectations, which typically
forecast a stronger impact of CER on COEC in long-term oriented cultures because investors in these settings are
pressured by their societal background to focus more on future than immediate rewards. Because of this, they value

a firm’s sustainability initiatives more highly and are more receptive to bearing the associated costs and risks of eco-

16 As an additional robustness check, we applied a proxy measuring the country-level public awareness of CSR issues proposed by Dhaliwal et al.
(2014) as a classification scheme regarding the socio-cultural background. This analysis yielded similar results, confirming our initial observations.
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investments as well as to demanding more comprehensive environmental disclosure as they weigh these elements

more heavily when making investment decisions (e.g., Van der Laan Smith et al., 2010; Tsai et al., 2020).

Lastly, we also examined whether certain methodological artefacts exert a significant influence on the relationship
observed between CER and COEC. The results support that the metric used to measure COEC (i.e., whether it is
based on realized or expected returns; Q = 8.180; p < 0.01) as well as the design of the applied econometrical model
(i.e., whether it controls for environmental performance or disclosure; Q = 31.041; p < 0.01) both affect the resulting
CER-COEC link. Conversely, the effect size statistic (i.e., whether it is based on a bivariate or partial correlation
coefficient; Q = 1.983; p > 0.1) as well as the applied concept for measuring CER (i.e., whether it is focused on

environmental performance or disclosure; Q = 0,114; p > 0.1) do not exert a substantial impact.

In sum, we conclude that there is a statistically significant relationship between CER and COEC and that this
relationship is significantly moderated by various external factors including economic, regulatory, and socio-cultural
conditions. However, the association between CER and COEC appears to be small by conventional standards. This
is true not only for the overall effect but also for the tested sub-samples considering multiple variations in external

factors.
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Table 2: Results of the meta-analysis

Sample Effect size and 95% CI/PI Test of null Test for Heterogeneity

N k r Cliower Clupper Pliower Pluper Zstatistic  p-value Q Qs pvalue ? Tau’
Overall 75 1.139 -0,041 *** -0,043 -0,039 -0,083 0,000 -38,610 0,000  2.282,595 *** 0,000 50,144 0,000
Moderator variables
Economic development 44,462 *** 0,000
Developed countries 37 637 -0,036 *** -0,039 -0,033 -0,087 0,015 -22,632 0,000  1.339,871 *** 0,000 52,533 0,001
Developing countries 35 190 -0,062 *** -0,068 -0,055 -0,112 -0,010 -17,779 0,000 444,183 *** 0,000 57,450 0,001
Economic crises 4,547 ** 0,033
Including GFC 08/09 38 739 -0,040 *** -0,042 -0,038 -0,081 0,001 -33,321 0,000 1.349,202 *** 0,000 45,301 0,000
Excluding GFC 08/09 43 400 -0,046 *** -0,050 -0,041 -0,087 -0,004 -19,756 0,000 920,935 *** 0,000 56,674 0,000
Disclosure regulations 10,326 *** 0,001
Mandatory disclosure 37 324 -0,048 *** -0,053 -0,044 -0,101 0,005 -20,432 0,000 692,230 *** 0,000 53,339 0,001
Voluntary disclosure 29 433 -0,038 *** -0,042 -0,034 -0,091 0,015 -17,872 0,000 944,584 *** 0,000 54,266 0,001
Performance regulations 3,298 * 0,069
Existing cabon tax or trading schemes 21 249 -0,046 *** -0,052 -0,041 -0,100 0,007 -17,726 0,000 581,220 *** 0,000 57,331 0,001
No such regulations 40 509 -0,040 *** -0,044 -0,036 -0,094 0,013 -20,147 0,000  1.078,014 *** 0,000 52,876 0,001
Socio-cultural background 0,018 0,894
Long-term oriented 36 339 -0,041 *** -0,045 -0,037 -0,093 0,011 -19,274 0,000 663,709 *** 0,000 49,074 0,001
Short-term oriented 29 482 -0,041 *** -0,045 -0,037 -0,093 0,011 -19,842 0,000  1.113,416 *** 0,000 56,800 0,001
Methodological artefacts
Effect size statistic 1,983 0,159
Bivariate correlation 47 209 -0,037 *** -0,043 -0,032 -0,079 0,005 -12,744 0,000 438,599 *** 0,000 52,576 0,000
Partial correlation 66 930 -0,042 *** -0,044 -0,040 -0,083 0,000 -36,445 0,000  1.843,160 *** 0,000 49,597 0,000
Cost of equity measurement 8,180 *** 0,004
Realized returns 47 173 -0,034 *** -0,039 -0,029 -0,075 0,008 -12,349 0,000 316,822 *** 0,000 45,711 0,000
Expected returns 55 966 -0,042 *** -0,045 -0,040 -0,083 -0,001 -36,865 0,000  1.938,912 *** 0,000 50,230 0,000
Environmental measurement 0,114 0,736
Disclosure 43 484 0,041 *** -0,044 -0,037 -0,082 0,001 -23,385 0,000  1.024,761 *** 0,000 52,867 0,000
Performance 55 655 -0,041 *** -0,044 -0,039 -0,083 0,000 -30,747 0,000 1.252,065 *** 0,000 47,766 0,000
Controll for performance/disclosure 31,041 *** 0,000
Including control 13 249 -0,046 *** -0,052 -0,041 -0,100 0,007 -17,726 0,000 581,220 *** 0,000 57,331 0,001
Excluding control 74 509 -0,040 *** -0,044 -0,036 -0,094 0,013 -20,147 0,000  1.078,014 *** 0,000 52,876 0,001

Note: N = number of studies; k = number of effect sizes; r = mean effect size; Cl = confidence interval (lower and upper bound); PI = prediction interval (lower and upper bound); Q = Q statistic; Qs = between-group Q statistic
*p <0.10; ** p < 0.05; ** p < 0.01
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Next, we tested for a potential publication bias.

Table 3 presents the FAT-PET-PEESE results to analytically assess potential publication biases. The model was

applied not only to the overall sample but also to all tested sub-samples to ensure a comprehensive assessment.

For the overall sample, the FAT reveals that the tested regression coefficient is statistically significant (31 = -0.110; p
< 0.01), suggesting a dependency of effect size estimates on their corresponding precision and thus indicating a
publication bias. However, the magnitude of this publication bias is considered small given the statistical significance
and the value of the regression coefficient. Moreover, the PET indicates a statistically significant intercept (30 = -0.037;
p < 0.01), which confirms a true effect beyond the identified publication bias. Complementing this, the PEESE results
demonstrate an adjusted mean effect size (r = -0.040; p < 0.01) that is almost identical with the unadjusted mean effect
size (r = -0.041; p < 0.01), suggesting only minimal distortion from publication selection. Therefore, the general
conclusion that there is a significant negative association between CER and COEC remains valid, irrespective of

potential distortions form publication bias.

For the sub-samples, the FAT also identifies various publication biases, though these are similarly small. Moreover,
the PET affirms a genuine effect size across all sub-samples, beyond the identified biases. The PEESE results indicate
minimal differences between the adjusted and unadjusted effect sizes in most sub-samples.
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Table 3: Results of the FAT-PET-PEESE analysis

Sample Effect size Test for Publication Bias
N K r FAT PET PEESE
coefficient intercept intercept
Overall 75 1.139 -0,041 *** -0,110 *** -0,037 *** -0,040 ***
Moderator variables
Economic development
Developed countries 37 637 -0,036 *** 0,016 -0,036 *** -0,036 ***
Developing countries 35 190 -0,062 *** -0,332 ** -0,051 *** -0,061 ***
Economic crises
Including GFC 08/09 38 739 -0,040 *** -0,131 *** -0,035 *** -0,038 ***
Excluding GFC 08/09 43 400 -0,046 *** 0,191 -0,055 *** -0,050 ***
Disclosure regulations
Mandatory disclosure 37 324 -0,048 *** -0,442 *** -0,034 *** -0,040 ***
Voluntary disclosure 29 433 -0,038 *** -0,004 -0,038 *** -0,038 ***
Performance regulations
Existing cabon tax or trading schemes 21 249 -0,046 *** -0,351 *** -0,035 *** -0,041 ***
No such regulations 40 509 -0,040 *** -0,197 * -0,034 *** -0,036 ***
Socio-cultural background
Long-term oriented 36 339 -0,041 *** -0,061 -0,035 *** -0,037 ***
Short-term oriented 29 482 -0,041 *** -0,031 -0,040 *** -0,040 ***
Methodological artefacts
Effect size statistic
Bivariate correlation 47 209 -0,037 *** -0,063 -0,035 *** -0,037 ***
Partial correlation 66 930 -0,042 *** -0,110 *** -0,037 *** -0,040 ***
Cost of equity measurement
Realized returns 47 173 -0,034 *** -0,348 *** -0,026 *** -0,030 ***
Expected returns 55 966 -0,042 *** -0,065 * -0,040 *** -0,042 ***
Environmental measurement
Disclosure 43 484 -0,041 *** -0,357 *** -0,030 *** -0,035 ***
Performance 55 655 -0,041 *** -0,058 -0,038 *** -0,040 ***
Controll for performance/disclosure
Including control 74 509 -0,040 *** -0,104 *** -0,039 *** -0,042 ***
Excluding control 13 249 -0,046 *** -0,110 -0,025 *** -0,025 ***

Note: N = number of studies; k = number of effect sizes; r = mean effect size; FAT = funnel asymmetry test (regression coefficient B1 in Equation 10);
PET = precision-effect test (regression intercept o Equation 10); PEESE = precision-effect estimate with standard error (regression intercept Boin
Equation 11); * p < 0.10; ** p < 0.05; *** p < 0.01
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4.2. Meta-regression results

Table 4 presents the meta-regression results for the modulated association between CER and COEC, partial to the

identified moderating factors and methodological artefacts.

Model 1 incorporates just one intercept to depict the unadjusted direct relationship between CER and COEC, free from
moderating impacts, paralleling the results from the meta-analysis. Model 2 introduces the standard error of the effect
sizes to mitigate distortions from publication bias, thereby refining the relationship in alignment with the FAT-PET
results. Model 3 added the control variables to account for potential effects from methodological artefacts, including
statistical basis for the effect sizes differentiated by bivariate and partial correlations (ES); the methodology to estimate
COEC using realized versus expected returns (COE); measurement criteria for CER focusing on environmental
performance versus disclosure (ENV); and the econometric model considering controls for environmental performance
and control (CONTROL). Interestingly, the inclusion of these control variables improved the model's explanatory
power, particularly the proportion of the total variance in the true effect size that is explained by the model (R2 = 0.19).

Following this, Models 4 to 8 systematically incorporate the moderating variables, with each addition aimed at
assessing their individual effects on the CER-COEC relationship partial to the methodological controls and the
publication bias adjustments already included. This sequential integration allowed for a detailed examination of the
unique impact of each moderator and its contribution to the variance observed in the CER-COEC relationship.

Lastly, Model 9 integrates all moderating variables simultaneously, facilitating a comprehensive analysis. This fully
integrated model scrutinizes each moderator's individual influence while controlling for the effects of all others, thus
assessing their partial impacts. It also explores the collective and interactive contributions of these moderators to the
CER-COEC relationship. Additionally, this model evaluates overall explanatory power, quantifying how well these
combined moderators account for the observed variations in the link between CER and the COEC.

The meta-regression analysis consistently yields a statistically significant yet economically weak relationship between
CER and COEC, represented by the respective intercept, across all tested Models 1 to 9, thereby reinforcing
Hypothesis 1. Moreover, Model 9 confirms that all moderators are individually and simultaneously statistically
significant and thus separately and jointly influence the CER-COEC link (Q = 134.460; p < 0.01). It also demonstrates
robust explanatory power (R? = 0.34), accounting for a significant proportion of the variance in the true effect size
(Stanley and Doucouliagos, 2012). The external factors pertaining to both the economic conditions (ECON and
CRISIS) and the regulatory frameworks (REGULATION_DISC and REGULATION_PERF) consistently exhibit a
statistically significant moderating effect, partial to the included methodological artefacts as well as all other
moderators. This matches the meta-analysis results and further corroborates Hypotheses 2, 3, 4 and 5. The influence
of socio-cultural background (CULTURE), however, presents a more nuanced picture as it appears statistically
significant only in conjunction with the other factors, highlighting the complex interactions between various external
conditions. Although this pattern aligns with the theoretical notion that the effect of CER on COEC is magnified in long-
term oriented societies and thus tentatively supports Hypothesis 6, it lacks conclusive evidence and thus does not

definitively establish the moderating role of culture in the CER-COEC link.
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Table 4: Results of the meta-regression

Model (1) Model (2) Model (3) Model (4) Model (5) Model (6) Model (7) Model (8) Model (9)
Intercept -0,041 *** -0,037 *** -0,044 *** -0,053 *** -0,052 *** -0,040 *** -0,042 *** -0,045 *** -0,055 ***
(0,001) (0,002) (0,002) (0,003) (0,003) (0,002) (0,002) (0,002) (0,004)
SE(Zr) -0,110 *** -0,084 ** -0,080 ** -0,063 * -0,089 ** -0,089 ** -0,092 *** -0,066 *
(0,035) (0,035) (0,035) (0,036) (0,035) (0,036) (0,036) (0,035)
Moderator variables
ECON 0,013 *** 0,015 ***
(0,002) (0,002)
CRISIS 0,009 *** 0,008 ***
(0,003) (0,003)
REGULATION_DISC -0,008 *** -0,012 ***
(0,002) (0,003)
REGULATION_PERF -0,004 * -0,007 *
(0,003) (0,004)
CULTURE 0,003 -0,001
(0,002) (0,002)
Methodological artefacts
ES 0,004 0,001 0,006 * 0,006 * 0,005 0,004 0,005
(0,003) (0,003) (0,003) (0,003) (0,003) (0,003) (0,003)
COE 0,010 *** 0,014 *** 0,010 *** 0,009 *** 0,009 *** 0,010 *** 0,014 ***
(0,003) (0,003) (0,003) (0,003) (0,003) (0,003) (0,003)
ENV 0,002 0,007 *** 0,001 -0,001 0,001 0,003 0,001
(0,002) (0,002) (0,002) (0,002) (0,002) (0,002) (0,002)
CONTROLL 0,017 *** 0,013 *** 0,018 *** 0,015 *** 0,016 *** 0,016 *** 0,012 ***
(0,003) (0,003) (0,003) (0,003) (0,003) (0,003) (0,003)
Observations 1.139 1.139 1.139 1.139 1.139 1.139 1.139 1.139 1.139
Q(model) 0,000 9,700 *** 61,060 *** 96,590 *** 75,630 *** 72,350 *** 63,920 *** 63,580 *** 134,460 ***
R2 0,00 0,06 0,19 0,27 0,22 0,21 0,19 0,22 0,34

Note: The dependent variable is represented by the correlation between CER and COEC; ECON pertains to the level of the countries’ economic development, categorizing countries as developed (coded 1) vs developing (coded 0);
CRISIS pertains to the studies' sample period, distinguishing between studies that include the global financial crisis of 2008/09 (coded 1) vs studies that do not (coded 0); REGULATION_DISC pertains to the countries' disclosure
regulations, categorizing countries with mandatory disclosure (coded 1) vs voluntary disclosure (coded 0); REGULATION_PERF pertains to the countries' performance regulations, categorizing countries with existing carbon tax or
trade schemes (coded 1) vs those without such regulations (coded 0); CULTURE pertains to the countries' socio-cultural background, categorizing countries as long-term-oriented (coded 1) vs short-term-oriented (coded 0); ES
pertains to the statistical basis of the effect size, distinguishing between effect sizes based on bivariate correlations (coded 1) vs partial correlations (coded 0); COE pertains to the methodology of the cost of equity estimate,
distinguishing between estimates based on realized returns (coded 1) vs expected returns (coded 0); ENV pertains to the measurement of CER, distinguishing between measurements of a firm's environmental performance (coded
1) or disclosure (coded 0); CONTROL pertains to the studies' econometrically model, distinguishing between studies that control for environmental performance/disclosure (coded 1) vs studies that do not (coded as 0);
the analysis is based on Equation 12; standard errors are presented in parentheses; * p < 0.10; ** p < 0.05; *** p < 0.01.
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5. Conclusion

This study represents a meta-analytical review of the existing literature on the CER-COEC link. The findings confirm
a statistically significant but economically weak correlation between CER and COEC, suggesting that while investors
consider corporate sustainability in their decisions, its impact on COEC is limited. This association holds robust across
various methodological and statistical tests. Furthermore, the findings show that external factors significantly moderate
the CER-COEC relationship. Stricter environmental regulations, such as mandatory disclosures and carbon taxes,
heighten investor attention to sustainability, though the economic significance remains weak. Economic conditions
also play a critical role, with investors prioritizing financial metrics over sustainability during financial crises, while those
in developing countries place greater emphasis on CER than their counterparts in developed nations. Socio-cultural
factors, such as long-term versus short-term orientations, show no consistent moderating effect, indicating minimal

influence on investment strategies.

The study features several limitations to note, many of which are characteristic of meta-analytical reviews, particularly
considering the domain and scope of this review. First, a few primary studies had to be excluded as they examined
the impact of CER on a portfolio level or assumed a broader perspective and analyzed the effect of CSR or ESG.
However, the underlying sample may still be sufficient to derive reliable and representative conclusions. Second, the
included primary studies employ a diverse array of methodologies to assess CER.'” These methodologies include
performance metrics ranging from public environmental ratings and proprietary scores to emissions data and
governance features such as environmental committees, as well as disclosure metrics varying from standalone
environmental reports to public or proprietary disclosure scores. However, despite this methodological heterogeneity,
each method uniquely captures specific environmental facets of corporate actions, justifying their collective analysis
in this meta-study and reflecting the multi-faceted nature of CER. Third, the identification and selection of the
moderating factors tested in this study was based on and constrained by the available evidence and data within the
existing literature. As a result, several potential moderators on the firm, industry, and country levels could not be
examined. While this constrained scope may appear to be a limitation, it highlights the gaps in the existing literature

and in turn delineates areas for future research to explore.

Regardless of these limitations, the study carries significant practical implications, particularly for policymakers. The
findings indicate that social pressure alone may not be sufficient to steer investors toward green investments,
underscoring the vital role of government agencies in setting laws and regulations that encourage sustainable
corporate behavior. Nonetheless, while measures such as mandatory disclosure requirements and carbon taxes
appear to heighten investor attention to environmental performance, their overall effect on capital allocation remains
modest. This suggests a need for even stronger or more comprehensive policy frameworks to meaningfully shift
investor behavior and direct capital toward climate-friendly initiatives. By tightening existing disclosure requirements,
raising carbon taxes, or introducing new market-based mechanisms, policymakers can create more robust incentives
for firms and investors alike to prioritize sustainability. Ultimately, such measures can help reorient capital flows to
better address climate risks, foster corporate innovation in environmental responsibility, and contribute to the
achievement of broader sustainability goals.

Apart from that, the study makes important contributions to the literature. To begin with, the study contributes to the
debate on the equity greenium. On the one hand, it provides further evidence of a negative relationship between
corporate sustainability and the cost of equity capital, indicating a negative greenium — i.e., lower expected returns on
green compared to brown assets — albeit small in magnitude. On the other hand, it reinforces the crucial role of external

factors, notably the economic context and regulatory landscape, in moderating this effect.

17 This is also in line with previous meta-analytical reviews (e.g., Dixon-Fowler et al., 2013; Orlitzky, 2001; Orlitzky et al., 2003; Endrikat et al., 2014,
Endrikat et al., 2020; Hang et al., 2019).
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Apart from this, the study provides valuable insights for researchers by offering a benchmark and guideline for future
research. As the study aggregates and synthesizes existing empirical evidence and thereby sheds light on the overall
relationship between CER and COEC, researchers can use the study’s results as a benchmark for their own findings,
viewing these conclusions as a tentative and temporary consensus. Additionally, as the study highlights specific study
characteristics that moderate the CER-COEC link, it can serve as a crucial guide for researchers to structure the
framework of future investigations, including the sample and the econometric model. For example, when employing a
global sample, researcher should account for variations in economic conditions, the regulatory framework, and
potentially cultural factors, all of which may affect the CER-COEC link. Additionally, in longitudinal studies, researchers
should recognize that the impact of CER on COEC changes over time, although only slightly. The econometric design,

and particularly the controls for performance and disclosure, also significantly shapes the observed relationship.

Finally, the study opens avenues for future research. One potential area involves exploring the effect of ownership
structure on the CER-COEC relationship. Different shareholder types, such as individual, institutional, family,
government, or insider shareholders, may prioritize financial versus non-financial returns differently, influencing their
required returns in relation to CER and thus modulating the CER-COEC relationship, as indicated by findings from,
among others, Khlif et al. (2015), Xu et al. (2015), and Ould Daoud Ellili (2020). Furthermore, researchers might
explore whether the relationship between CER and COEC is indeed linear or, as suggested by Gerged et al. (2021),
more nuanced. For example, the relationship may be U-shaped given that improvements in CER require substantial
investments and thus potentially entail non-trivial risks. Lastly, we encourage researchers to pursue further meta-
analyses to elucidate the interconnections between corporate sustainability and its financial implications within capital
markets. More specifically, a detailed meta-analysis examining the relationship between CER and the cost of debt
capital would illuminate the complexities linking corporate sustainability practices with financial strategies from debt
capital providers. Additionally, exploring the associations between corporate governance and the cost of capital,
including both equity and debt, through meta-analytical approaches could significantly advance our understanding of
the broader scope of corporate responsibility.
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