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Abstract: Environmental sustainability has become a significant approach for firms to enhance their
competitive advantage and reputation. This study examines the association between environmental
sustainability disclosures and firm value, in addition to the moderating impact of independent
board directors on this association. Using data from Saudi listed firms, we find that reporting
environmental sustainability practices has a positive and significant impact on firm value, suggesting
that enhanced responsibility and transparency in addition to improved stakeholder trust are important
in promoting firm value. We also find that the influence of the reported environmental sustainability
practices on firm value is strongly and positively moderated by the presence of independent directors
on firms’ boards, signifying that stakeholders relate environmental reporting by firms to more
independent directors providing better accountability to environmental practices. The implications of
this study will be of great importance for policymakers, firm management, academia, and investors
in considering the adoption and importance of firms’ environmental practices.

Keywords: firm value; environmental sustainability; corporate governance; board independence;
Saudi Arabia

1. Introduction

Global concerns about sustainable development and environmental issues have recently
increased [1,2]. The Sustainable Stock Exchange (SSE) Initiative of the United Nations (UN) [3]
indicates that by 2030, large firms are likely to disclose their influence from social and environmental
practices. Environmental practices such as decreasing emissions and consuming resources are firm
activities that affect firm stakeholders [4]. Thus, internal and external stakeholders are displaying a
growing awareness of the environmental practices of firms due to the influence of the pollution being
produced [5]. Recently, investors have employed environmental sustainability reporting as one of
their mechanisms for investment decision-making [6,7]. Alsayegh et al. [8] indicated that firms have
started to recognize the importance of properly considering sustainability approaches to achieve their
future plans. To this end, firm value maximization can be related to a firm’s reaction to its operating
environment, which will motivate firms to go beyond limited and short-term financial concentrations.

Firms that actively consider the sustainability of environmental, social, and corporate governance
(ESG) gain the advantages of greater value for both their community and their business [9]. Increasing
environmental sustainability is associated with higher financial performance, as environmental
sustainability disclosures will boost the legitimacy of firms [10]. Furthermore, previous evidence has
revealed that green innovation may enhance the performance, competitive advantage, and product
differentiation of firms [11,12]. Li et al. [13] argued that firms with improved environmental
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sustainability disclosures are more often targeted by investors and will have better relationships
with their stakeholders. Therefore, the first objective of our study is to address the financial benefits for
firms who engage in environmental sustainability reporting.

As a crucial element of success for firms, corporate governance has been related to better trust
among investors and higher sustainability performance [14]. The board composition attributes are
important to involve a firm in more sustainable practices [15]. This is because a board of directors is
the key mechanism for corporate governance. The board is accountable for protecting the interests of
firm stakeholders by guiding firm operations [16]. Among the board members, independent directors
play a vital role in board effectiveness. Furthermore, corporate social responsibility (CSR) is better
considered by independent directors [17]. Jizi [18] proposes that the existence of more independent
members on the board will improve the legitimacy of CSR disclosure.

Therefore, to enhance value maximization and engage diverse stakeholders, boards will be
more motivated to direct some of the firm resources towards investing and reporting on sustainable
development [19,20]. Nevertheless, the association between the presence of independent board
members and environmental sustainability is yet to be fully explored. Consequently, the second
objective of this study is to investigate whether independent directors have a moderating impact on
the relationship between environmental sustainability reporting and the value of their firm.

The financial market of Saudi Arabia is analytically interesting for several reasons. First,
the literature concerning the association between environmental sustainability and the value of a firm is
generally limited in developing markets. Thus, studying this issue in Saudi Arabia is still an emerging
field. Second, Saudi Arabia is a petroleum-based country with a need for greater environmental
sustainability. Saudi Arabia is an essential supplier of oil and gas to the world. Furthermore, achieving
environmental sustainability is one of the main focuses of Saudi Vision 2030. This vision indicates that
maintaining environmental sustainability is necessary for future generations and for the quality of
people’s daily lives. The Saudi government is currently working towards a significant decrease in CO2

emissions by 2030. Hence, environmental sustainability in Saudi Arabia has considerable implications
for community welfare and business policy. Finally, in 2018, the Saudi Stock Exchange joined the
SSE Initiative of the UN, through which corporations are directed to enhance their incorporation of
sustainability in the Saudi capital market. Based on this partnership, the Saudi market will work to
achieve social and environmental goals, including accountable production and consumption, as well
as actions regarding the climate.

The latest Saudi code on corporate governance was published by the Capital Market Authority in
2019. According to this code, at least one third of board members should be non-executives, as per best
practice. The code also stipulates that the majority of the board members should be non-executive
directors, that board members should be appointed to their positions by a general assembly, and that
such appointments should not last more than three years. Further, the code indicates that firms must
establish a clear policy on social responsibility and contributions. The code mentions that the board of
directors should launch programs and tools for achieving the firm policies and initiatives related to
social responsibility.

Using a sample of 34 firms listed on the Saudi stock market for 2015–2019, we find positive,
strong evidence of the relationship between environmental sustainability disclosures and firm value.
The results indicate that the best practices for environmental sustainability by Saudi firms enhance
the trust of stakeholders and increase firm value. This result is in line with stakeholder theory
and legitimacy theory and provides strong evidence for encouraging environmental sustainability
transparency. Additionally, consistent with agency theory, we find that independent directors moderate
the association between environmental sustainability disclosures and firm value. The robustness of
this result is examined in this paper using different techniques. First, we examine the impact of the
aggregated score index of ESG on firm value. We find that ESG leads to higher firm value. Second,
to confirm that our results are not dominated by one particular element of the environmental, social,
and governance scores, we separately investigate the influence of social and governance disclosures on
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the value of a firm. We find a significant and positive influence of governance disclosure on the value
of a firm. However, a positive but insignificant relationship is reported for social disclosure and the
value of a firm.

Third, we substitute the measure of firm value (Tobin’s Q) with accounting-based indicators
(return on assets and return on equity) and market-based indicators (price-to-book value ratio). Again,
environmental sustainability disclosures have a positive and strong association with the value of
the firm. Finally, we implement the dynamic generalized method of moment (GMM) approach to
check if our results have an endogeneity problem, again finding a strong positive association between
environmental sustainability reporting and firm value; this association is significantly moderated by
the presence of independent directors on boards.

This study makes some contributions to the current literature. First, this study adds to the
limited previous evidence on the impact of firms’ environmental sustainability practices on firm value.
Further, the findings of a number of previous studies (e.g., [21,22]) are equivocal and inconclusive.
Thus, to fill these gaps, more studies are required to simplify the convergence in addressing the
association between environmental sustainability reporting and firm value. Second, while there
are many studies conducted in developed markets, studies from developing countries, such as
Saudi Arabia, remain scarce. This paper provides the first comprehensive study that investigates
the influence of reporting environmental sustainability practices on firm value in the Saudi market.
Third, Li et al. [13] call for examining the moderating factors of the association between ESG and firm
value. Therefore, we extend the contributions of our study by investigating the moderating impact of
independent directors on the association between disclosing environmental sustainability practices
and the value of a firm. Finally, the results of this study will greatly help policy makers formulate
environmental policies concerning the reduction of firms’ operational effects on the environment.
Furthermore, based on the results of our study, policy makers and firm management can increase their
environmental practices by boosting the tools of corporate governance. Robust corporate governance
is a vital mechanism to alleviate agency problems and help managers work effectively to ensure that
stakeholders’ interests are respected. Moreover, when firms incorporate sustainability practices in
their strategies and reports, those firms will achieve superior sustainability and continuing value
creation. Finally, the results illustrate that great transparency concerning environmental information
may increase financial performance. Consequently, it will be worthwhile for investors to consider the
significance of environmental disclosure.

The rest of this study is organized as follows. In Sections 2 and 3, we present the literature review
and develop the hypotheses, respectively. Then, in Section 4, the samples and measurements of the
variables are described. In Section 5, we provide the research models. Section 6 presents the main
empirical results, as well as the additional and robustness analyses. Finally, in Section 7, we provide
our conclusions.

2. Literature Review

2.1. Corporate Environmental Sustainability Practices and Firm Value

Environmental sustainability refers to the practices, activities, and efforts of firms to have a positive
influence on the environment by decreasing environmental emissions in the processes of production
and operations, in line with prevailing laws and a recognition of future effects [23]. The reporting
of environmental sustainability practices is a vital mechanism for enhancing the transparency of
firms and providing different stakeholders with the firm’s strategies and rules concerning the natural
environment [24,25]. The value of a firm is an indicator that compares book value and market value.
Further, it represents the economic measurements that represent the market value of the entire business
and reflect the total claims of the stockholders and debt holders [26].

Firm managers employ environmental policies to maintain a healthy environment and alleviate
environmental damage [27]. Klassen and McLaughlin [28] claim that firms can enhance their financial
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performance by following the regulations related to decreasing their harmful to the environment
emissions. Further, recognizing the environmental aspects of products will lead to increasing
revenue [29]. When a firm allocates resources for environmental and green practices, their financial
performance and competitive advantage will be enhanced and maintained [30].

The reactions of investors to industrial disasters will also be less negative for firms that disclose
more environmental information, compared to other firms with less disclosed information [31].
Melnyk et al. [32] thus argue that the value of firms can be increased and that new investors can be
attracted by improving firms’ environmental performance. In effect, strong environmental activities
help firms avoid any business influences as a result of pollution problems, which will result in saving
costs [33].

On the empirical front, the financial performance of firms is affected by a decrease in emissions of
CO2 and contamination, as this decrease will help effectively utilize resources and decrease waste [34].
Furthermore, it was reported that the financial performance of Chinese manufacturing firms is positively
impacted by cleaner production [35]. Similarly, pulp and paper firms in the U.S. [36] and the tourism
and hotel industries in diverse economic regions [37] are also strongly and positively influenced by
the environmental performance. Firms’ promises related to environmental activities further support
financial performance [38]. Crifo and Forget [39] noted that when firms pay no attention to ESG
concerns, those firms face great costs of capital and restricted access to private equity. It is thus argued
that environmental policies will enhance innovations among firms, thereby decreasing the costs of
compliance and promoting the competitiveness of firms [40].

As environmental sustainability disclosure is a part of ESG disclosure, past empirical studies on
aggregated ESG disclosure can be highlighted. Li et al. [13] and Peiris and Evans [41] indicated that
firms with greater value have greater ESG disclosures. Furthermore, Weber [42] reported that ESG
reporting has a positive influence on firm value. It is proposed that enhanced firm value is a result of
better transparency and responsibility among firms, as well as the confidence of stakeholders. In a
meta-analysis of 251 studies, the authors in [43] determined that the general influence of a CSR on firm
performance is positive.

2.2. Moderating Role of Independent Directors

In line with the development of environmental protection, it is the responsibility of the board of
directors to make the decisions concerning environmental strategies [44] and monitor the environmental
activities of the firm and its management [45,46].

To perform its responsibilities, the board employs a mixture of both executive (inside) and
non-executive (outside) directors. However, the use of non-executive directors by firms is aimed at
monitoring the performance of executive directors to curtail opportunistic behavior [47,48]. The inside
directors may act in their own interests to increase their personal wealth, as their goals may differ
from those of shareholders. This will lead to agency problems. Jensen and Meckling [47] indicated
that the role of independent directors is to reduce agency costs since such directors have the ability to
control the opportunistic behavior of the inside directors. Further, Wang and Dewhirst [49] pointed
out that independent directors have a better understanding of diverse stakeholders compared to
executive directors.

McKendall et al. [45] claimed that independent directors can recognize the prospective long-term
investments in issues related to the environment. Their concerns about social responsibility are
strong [46], and they are expected to provide incentives to the executives of the firm to ensure good
environmental performance [50].

In effect, independent directors support the disclosure of environmental plans to decrease agency
costs and maintain their own reputations and recognition in society [51,52]. Accordingly, the presence
of more independent directors will motivate the firms to maximize firm value based on long-term and
greater transparency [53].
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Empirically, a positive and strong relationship between independent directors and environmental
practices has been reported [10,54,55]. Firms are expected to increase their sustainability reporting
quality when their boards include more independent directors [56]. This requires that independent
directors have a positive impact on the firm in disclosing high quality information and greater
transparency to stakeholders [15]. Further, board independence is found to be positively associated
with environmental sustainability reporting [57] and ESG disclosure [58]. Ibrahim and Angelidis [59]
indicated that the social awareness among boards of directors is higher in firms that include a greater
proportion of independent directors. It was also proposed in [44] that independent directors concentrate
more on the compliance of the firm’s management with regulations related to the environment. Haniffa
and Cooke [60] indicated that independent directors pay more attention to the interests of firm
stakeholders. Finally, the association between independent directors and CSR was found to be
positive [61].

3. Hypothesis Development

3.1. The Relationship between Corporate Environmental Sustainability Disclosure and Firm Value

The theoretical argument for this study is that investments in developing environmental activities
are paid off as decreased costs and improved profits [62]. Further, environmental products lead to
reducing pollution costs under environmental rules. The incorporation of environmental elements
into a firm’s strategy will lead to developing environmental skills and possibly allow the firm to gain
extra advantages in the market, compared to firms that do not consider environmental initiatives [27].
These environmental activities could support the images and reputations of firms [63] and produce an
environmental brand [64] that will contribute to the overall value of the firms.

Stakeholder theory describes the relationship between reporting environmental sustainability
practices and firm value. Disclosures of firm sustainability and responsibility are required by
stakeholders to understand the functions of firm activities [65]. In line with stakeholder theory,
the financial performance of firms is enhanced when the environmental or social requirements of
stakeholders are achieved. Alsayegh et al. [8] argued that the competitive advantage for improving
firm sustainability practices can be gained by disclosing ESG information to stakeholders. Thus,
when competing in the market, stakeholders assume that a firm with better ESG performance has
the ability to perform well [66]. Thus, these firms will be rewarded by stakeholders through greater
investments by investors, more consumption by consumers, and greater productivity by employees [13],
all resulting in higher firm value.

Legitimacy theory provides an additional incentive for environmental disclosure. This theory
states that firms are able to exist and grow when they have community acceptance [67]. That is,
disclosing environmental information is important to assure the community that the firm’s operations
are allowable and add to the norms, values, and expectations of the community [8]. Thus, firms
will have superior opportunities in the market if they have the confidence and support of society.
These opportunities can increase the ability for a firm to produce value [33]. In addition, for a firm to
acquire legitimacy in its operations and decrease the risks that it might face, the firm needs to reveal
information with enhanced quality [68].

Firms with environmentally distinguished products can enter markets that are characterized by
growing environmental consciousness and enhance the market value of their green products [40].
Consumers with environmental awareness are expected to pay the increased prices of green products
as a contribution to environmental development [69].

Thus, in line with stakeholder theory and legitimacy theory, firms are encouraged to disclose
their environmental sustainability practices. The ways in which stakeholders recognize firm-disclosed
environmental information is vital for evaluating firms in the stock market. Based on the above
discussion, this study hypothesizes the following:
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Hypothesis 1 (H1). Environmental sustainability disclosure positively enhances the value of a firm.

3.2. The Moderating Role of Independent Directors on the Relationship between Corporate Environmental
Sustainability Disclosure and Firm Value

Board independence is deemed by agency theory to be the most effective monitoring and
controlling firm mechanism [48]. Thus, agency theory affirms the notion that it is better to have a
high percentage of independent directors on board [15]. Unlike the classic emphasis on financial
performance, independent directors are expected to offer innovative perspectives pertaining to the
environmental and social interests of stakeholders. Naciti [15] claims that independent directors might
be essential for observing and controlling the issue of sustainable development.

Independent directors have the ability to support the firm’s management through operative
ideas and guidance concerning environmental practices [24,25]. Masud et al. [57] argued that for
independent directors to resolve agency conflicts, they provide a moderating role between the firm
management and stakeholders. The presence of independent directors on a firm’s board could provide
wider stakeholder orientation, as such directors are more socially conscious of the requirements of
various stakeholders [70]. In the same vein, boards with more independent directors can decrease the
legitimacy gap between the firm and the community [71].

Independent directors have greater awareness about the importance of the environmental
innovations and practices of the firm towards stakeholders like the government, investors, and lenders.
Such directors are also aware of their personal reputations, which requires protection to ensure
sustained director appointments.

In Saudi Arabia, the regulation of corporate governance reveals that independent directors are an
essential component of board structures and firm governance. Independent directors are able to bring
various perceptions to board discussions, thereby allowing a wider reflection of firm influences. In line
with the above discussion, we examine the following hypothesis:

Hypothesis 2 (H2). The existence of independent directors on the board positively moderates the association
between environmental sustainability disclosure and the value of the firm.

4. Data and Methodology

4.1. Sample

The sample of our study includes the firms listed on the TASI index (Saudi Stock Exchange)
over the 2015–2019 period. We employ two categories of data. The first category involves financial
data. The second involves data on firms’ environmental sustainability disclosures. Data concerning
environmental disclosures, boards of directors, and financial data were collected from Bloomberg.
We utilized the Bloomberg database to gather the data since this database offers the disclosure indexes
of ESG for firms and is extensively utilized by scholars. Until the end of 2019, there were 199 financial
and non-financial listed firms on the main market of the Saudi Stock Exchange. Based on standard
practice [4,27,72], 47 financial and 28 real estate investment firms were deleted due to their specific
disclosure requirements and accounting codes of practice. We further eliminated 90 firms with missing
variable data from our study, especially those missing data on our key variable of environmental
sustainability, which is currently one of the key issues in Saudi Arabia. Thus, our final sample consists
of 34 firms (170 firm-year observations). Based on the nature of this study, the population size was
small and not enough to allow random sampling. We consequently employed purposeful sampling,
as we aimed at investigating firms that were listed on the Saudi Stock Exchange during 2015–2019.
One key advantage of our data is that our sample period runs from 2015 until the last year of available
data, 2019. These data thus represent the most current scores available to clearly capture several
features of firms’ ESG sustainability disclosures.
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4.2. Measurement of Variables

4.2.1. Measuring Firm Value

Firm value is the dependent variable in this study. Thus, this study purposes to empirically
examine the influences of environmental sustainability disclosure on firm value. Here, the firm value
is measured by Tobin’s Q, which is considered a valid measurement of firm value [13,52]. Specifically,
this measurement reveals past values and accounts for a firm’s forthcoming improvement prospects [73].
Further, Tobin’s Q is considered a market-based indicator that is able to reflect a firm’s net worth
from an investor’s perspective. Tobin’s Q is computed by dividing the market value of a firm’s assets
by the book value of those assets [74]. Tobin’s Q is a classic valuation measurement and has been
employed widely in the literature of corporate governance [74], economics, and finance [75]. Finally,
previous studies [44,76] have indicated that better market-based performance produces improved
environmental results.

To further test the influence of environmental disclosure on firm value, in our additional analyses,
we test the influence of the environmental sustainability disclosure score on the value of a firm using
different measurements, such as return on assets (ROA) and return on equity (ROE) (accounting-based
measures), as well as the price-to-book value ratio (PBV) (a market-based indicator).

4.2.2. Measuring Environmental Sustainability Disclosure

The Saudi corporate governance code, issued in November 2006, indicates that all listed Saudi
firms must provide non-financial reports regarding their governance, environmental, and social
practices. The key experimental variable of this study is the environmental sustainability disclosure
score. This score represents the efficiency and commitment of a firm concerning the protection of the
environment during operations using better and more innovative solutions. Further, focusing on the
environmental disclosure score will solve the issue where governance elements motivate the effects of
ESG [77].

Our independent variable (the environmental sustainability disclosure score) is measured using the
Bloomberg environmental disclosure scores [8,58]. We directly use the score variable for environmental
sustainability disclosure instead of a categorical or binary variable. The scoring scheme ranges between
0 and 100 percent—zero percent for firms with no disclosed environmental information and one
hundred percent for firms that disclose all related environmental information, as gathered by the
analysts of Bloomberg.

4.2.3. Measuring Independent Directors (Moderator)

Firms that have a greater percentage of independent directors on their boards are expected to
feature increased contributions of extra environmental practices and reporting. We use the independent
directors on the boards as a moderating variable of the association between environmental sustainability
disclosure and the value of the firm. The independent director variable is calculated as the percentage
of independent directors compared to the overall number of directors on the board [55,58,78].

4.2.4. Measuring Control Variables

Following previous studies [79–81], some firm characteristics are employed as control variables
that are suggested to affect firm value. Particularly, firm size (calculated as the logarithm of the firm’s
total assets) [10,50,55], firm market capitalization (computed as the total riyal market value of a firm’s
outstanding shares) [82], firm debt (the total debt to total assets ratio) [10,50,55], and firm risk (beta,
calculated as the volatility of the stock price compared to the market index volatility) [10]. All data
related to the control variables were collected from the Bloomberg database.
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5. Research Model

In this study, we test the associations between the environmental sustainability disclosure score
(ENV) and firm value in addition to testing the moderating effect of independent directors on this
association for Saudi Stock Exchange firms belonging to the TASI index.

To examine the first hypothesis of this study, we suggest that ENV disclosure will positively
enhance the value of Saudi listed firms. Thus, the following regression model can be identified:

TOBINi,t = β0 + β1ENVi,t + β2SIZEi,t + β3MARKETCAPi,t + β4DEBTi,t + β5BETAi,t +

Industry dummies + Year dummies + εi,t
(1)

We then examine the second hypothesis that independent directors (BIND) positively moderate the
association between the environmental disclosure scores and value of a firm. Accordingly, we employ
the following regression model:

TOBINi,t = β0 + β1BINDi,t + β2ENVi,t × BINDi,t + β3ENVi,t + β4SIZEi,t + β5MARKETCAPi,t

+ β6DEBTi,t + β7BETAi,t + Industry dummies + Year dummies + εi,t
(2)

where TOBIN, Tobin’s Q, is computed by dividing the market value of a firm’s assets by the book value
of those assets. ENV is the environmental sustainability disclosure score. BIND, board independence,
is the proportion of independent directors to the whole number of directors on the board. ENV ×
BIND is the moderating variable of the association between environmental sustainability disclosure
and the value of the firm. SIZE, firm size, is calculated as the natural logarithm of a firm’s total assets.
MARKETCAP, market capitalization, is the total market value in riyals for the outstanding shares of
firms. DEBT, firm debt, is the proportion of total debt to total assets. BETA, firm risk, is the volatility of
the stock price compared to the market index volatility. Finally, the expressions (industry dummies)
and (year dummies) indicate the unobserved industry fixed effect and time-specific effects that are
time-variant and common to all firms.

In this study, we employed three panel regression methods. To handle the issue of independent
observations for each firm over time, the hypotheses were first estimated by employing pooled ordinary
least squares (OLS) utilizing robust standard errors clustered by firm and adjusted for heteroskedasticity.
Then, the Breusch and Pagan Lagrangian multiplier test was conducted to identify the most appropriate
estimator between pooled OLS and random effects. The random effects estimator was found to be
better. Finally, the Hausman test was utilized to choose a suitable and effective estimator between the
random effects and the fixed effects. The Hausman test indicated that the fixed effects estimator is the
most efficient. Thus, both hypotheses were also tested by employing random effects alongside fixed
effects regressions while controlling for time-invariant firm-specific effects.

6. Empirical Results and Discussions

6.1. Descriptive Statistics and Pearson’s Correlation

Table 1 documents the summary statistics for the ENV disclosure scores of 34 Saudi firms over our
sample period. In Table 1, Panel A, the level of environmental disclosure is close among all industries,
except for the technology sector, where firms have a significantly higher ENV disclosure score (40.49),
followed by firms elsewhere. In Table 1, Panel B, the ENV disclosure is approximately similar for firms
over the years. However, the environmental disclosure score shows a positive tendency and slight
growth from one year to the next until 2019, which indicates that firms are conscious of environmental
disclosure’s importance. Our results show consistency in environmental disclosure across different
Saudi firms.
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Table 1. Descriptive statistics for environmental sustainability disclosure (ENV).

Panel A: Environmental Disclosure within Each Industry

Industry Number of
Observations Number of Firms Mean

Communication Services 15 3 20.79
Utilities 10 2 14.38

Consumer Goods 30 6 15.33
Health Care 5 1 14.59

Consumer Services 20 4 22.97
Materials 50 10 18.57

Oil and Gas 10 2 20.63
Technology 20 4 40.49
Industrials 10 2 14.24

Panel B: Environmental Disclosure during Each Year

Year Number of
Observations Number of Firms Mean

2015 34 34 14.79
2016 34 34 15.33
2017 34 34 15.40
2018 34 34 15.50
2019 34 34 19.31

Table 2 outlines the descriptive statistics of the variables employed in this study. The mean of
the dependent variable, TOBIN, is around 0.08. The means of the additional measurements for the
firm values of ROE, ROA, and PBV are 0.90, 0.04, and 2.74, respectively. This reveals that TOBIN is
higher than ROA but lower than ROE and PBV, respectively, for the period of 2015–2019. Moreover,
TOBIN also shows a higher standard deviation (0.25) compared to ROA and ROE (but lower than
PBV). This means that TOBIN has the highest variance among ROA and ROE, which have a standard
deviation of only 0.07 and 0.15, respectively. Our results are comparable to previous evidence (e.g., [83]).

Table 2. Descriptive statistics.

Variables N Mean STD 5th
Percentile

25th
Percentile Median 75th

Percentile
95th

Percentile

Tobin 170 0.08 0.25 0.00 0.00 0.00 0.02 0.51
ROE 170 0.90 0.15 −0.07 0.03 0.10 0.16 0.33
ROA 170 0.04 0.07 −0.02 0.01 0.02 0.05 0.21
PBV 170 2.74 4.37 0.32 1.14 1.64 3.06 7.76
ENV 170 16.21 15.84 1.79 2.68 10.08 30.23 44.96
BIND 116 60.27 27.26 15 50 66.67 75 100
ESG 170 17.08 11.97 1.76 10.33 14.91 19.45 42.98
SOC 133 17.13 13.43 1.79 7.02 12.28 23.95 47.37
GOV 144 40.36 13.39 6.67 39.29 44.64 44.64 55.26
SIZE 170 0.44 1.66 0.09 0.09 0.09 0.10 1.68

MARKETCAP 170 4.92 54.64 0.07 0.21 0.51 0.99 1.77
DEBT 170 22.76 20.23 0.00 4.51 15.86 39.78 58.55
BETA 170 0.41 1.39 −1.12 −0.84 −0.17 1.62 2.51

NOTE: In this table, the descriptive statistics for the variables used in our study are illustrated. Our study sample
includes 170 observations covering 34 unique Saudi firms for the period 2015–2019.

In terms of our explanatory variable, the mean of the ENV disclosure score is approximately 16.21.
The reported result indicates that, on average, the 34 Saudi firms are not resourcefully assigning their
environmental expenditures to operative environmental practices since the environmental disclosure
score ranges from 0 to 100.
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We include the descriptive statistics of comprehensive ESG scores, social score (SOC),
and governance score (GOV) in Table 2 since we use these statistics in subsequent analyses. As revealed
in Table 2, the mean for the comprehensive ESG scores of the Saudi firms in our sample is 17.08. Further,
the mean of the SOC score is 17.13, and that of the GOV score is 40.36, for the period 2015–2019. These
results indicate that both the ENV and SOC scores have almost the same significance when modelling
the total ESG score. However, the GOV score appears to have greater significance for modelling ESG in
Saudi Arabia. Moreover, ENV disclosure shows a greater standard deviation of 15.84 than SOC (13.43)
and GOV (13.39) disclosures. This highlights that the environmental practices of the Saudi firms are
more volatile. Finally, Table 2 shows that the mean of board independence among Saudi firms is about
60.27. This is aligned with the Saudi code of corporate governance stipulations that at least one third
of the board members be non-executives.

Table 3 presents the Pearson’s correlation coefficients among our main variables. The correlation
coefficients between ENV and the proxies of firm value (TOBIN and ROA) are positive and significant.
However, ENV is positively but insignificantly related to ROE and PBV. Table 3 indicates that the ENV
score is greatly and positively associated with firm size. This significant correlation indicates that large
firms are inclined to engage in good environmental practices. To address the multicollinearity issue,
we computed the variance inflation factors (VIF) and found that the corresponding values are small
and do not surpass the critical value of 10, which is an acceptable level. Therefore, the assumption of
multicollinearity is not violated

Table 3. Correlation coefficients between variables.

Variables

To
bi

n

EN
V

R
O

E

R
O

A

PB
V

SI
Z

E

M
A

R
K

ET
C

A
P

D
EB

T

BE
TA

Tobin 1

ENV 0.327 *** 1

ROE 0.050 0.129 1

ROA 0.119 0.267 ** 0.886 *** 1

PBV 0.148 0.618 0.319 ** 0.383 *** 1

SIZE 0.442 *** 0.410 *** 0.009 0.168 * 0.331 *** 1

MARKETCAP 0.182 * 0.019 −0.045 0.021 −0.056 0.430 *** 1

DEBT 0.266 ** 0.084 −0.359 *** −0.199 * −0.047 0.155 0.113 1

BETA −0.280 ** −0.495 *** 0.057 −0.049 −0.353 *** −0.339 *** 0.063 −0.0681 1

NOTE: In this table, the Pearson correlations between Tobin, ENV, and other variables are presented. Our study
sample includes 170 observations covering 34 unique Saudi firms for the period 2015–2019. ***, **, and * illustrate
the significance levels at 1%, 5%, and 10%, respectively.

6.2. Regression Results

The regressions results are reported in this section using the three different estimators described
for the research model. Table 4 outlines the outputs of regressing the firm value (TOBIN) on the
environmental disclosure score (ENV). Table 4 also presents the moderating impact of independent
directors on the environmental disclosure–firm value relationship. Here, we employ pooled OLS,
as well as random effects and fixed effects regressions. As mentioned in Section 5, fixed effects
regression is the most appropriate. Thus, our interpretations are based on the results of fixed effects
regressions, although the results are similar among the three regressions.
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Table 4. The association between environmental sustainability disclosures and the value of Saudi listed
firms, as well as the moderating impact of independent directors on this association.

Variables Pooled OLS
(1)

Random Effects
(2)

Fixed Effects
(3)

Intercept 14.215 ***
(5.92)

14.215 ***
(5.92)

13.271 ***
(7.67)

ENV 0.0034 ***
(0.57)

0.0066 ***
(3.49)

0.0088 ***
(4.71)

BIND 1.735 ***
(13.34)

1.341 ***
(5.79)

1.215 ***
(7.62)

ENV × BIND 0.099 ***
(99.66)

0.098 ***
(55.03)

0.096 ***
(54.02)

SIZE 0.208 ***
(2.80)

0.129 *
(1.84)

0.126 *
(2.00)

MARKETCAP 0.764 **
(2.06)

−0.222
(−0.75)

−0.583
(−1.29)

DEBT −0.0228 ***
(−2.78)

−0.0103
(−0.76)

−0.0054
(−0.20)

BETA −0.182
(−1.63)

0.065
(1.12)

0.093
(1.65)

Year_FE Yes Yes Yes

Industry_FE Yes Yes Yes

Sample Size 119 119 119
F-value 1735.24 *** 594.55 *** 580.60 ***

Adjusted R2 0.790 0.390 0.388
Breusch-Pagan LM test 73.88 ***

Hausman Test 515.93 ***

NOTE: In this table, the findings from regressing ENV on Tobin, as well as BIND, on the association between ENV
and Tobin are reported. Hypotheses are tested using pooled OLS, random effects, and fixed effects, respectively.
The control variables are firm size (SIZE), market capitalization (MARKETCAP), firm debt (DEBT), and firm risk
(BETA). ***, **, and * illustrate the significance levels at 1%, 5%, and 10%, respectively.

In model (3) of Table 4, the result of the fixed effects regression provides support for hypothesis
H1, indicating that the environmental disclosure scores positively enhance the value of the Saudi
firms. Such a result suggests that a greater level of firm environmental disclosures leads to higher firm
value. This result is proven by model (1) and (2) for pooled OLS and random effects, respectively.
Indeed, ENV is still positively and significantly associated with TOBIN. This result lends strong
support to stakeholder theory and legitimacy theory, demonstrating a positive ENV–value association,
highlighting that the consciousness and demand among stakeholders for ENV is increasing and that
stakeholders integrate ENV disclosures alongside other investment information. Therefore, sustaining
the requirements of stakeholders could yield superior performance and value among firms.

Further, our results specify that the development of environmental sustainability activity reporting
enables firms to gain the support of consumers and achieve a competitive advantage. Likewise,
the improvement in environmental activities allow firms to build their intangible asset value [84].
An increase in environmental practices among firms leads investors to assume greater development
in financial performance via income growth and improved efficiency. Consequently, investors will
be more inclined to pay more for these firms’ stocks, and the value of the firm will be increased [32].
Our result is in line with prior evidence [34–37].

Regarding the control variables, our results show a high value for large firms (SIZE). These
results suggest that firm value is linked to the firm’s characteristics, which is consistent with prior
evidence in the literature (e.g., [8]). Alsayegh et al. [8] report that the capabilities of big firms to
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carry out their operations and efficiently design their procedures will result in improved corporate
sustainability practices.

This study proposes to provide new knowledge by demonstrating that board independence
has a moderating influence on the association between ENV and the value of a firm. Table 4 also
presents the results of regressing the independent directors on board (BIND) based on the association
between ENV and TOBIN using fixed effects regressions in addition to pooled OLS and random effects.
Thus, to examine our hypothesis H2, the interaction term (ENV × BIND) is used as the key variable.
The interaction term highlights the difference in the influence of ENV on the value of Saudi firms when
considering boards with high and low independent directors. In Table 4, the coefficient estimates of
BIND in all models are positive and significant, demonstrating that boards with more independent
directors increase firm value. Further, the results in model (3) for fixed effects provide support for the
second hypothesis H2, indicating a positive effect of independent directors on the association between
ENV and firm value. Our estimated coefficient of ENV × BIND is statistically positive and significant,
demonstrating that the positive influence of environmental disclosures on the value of a firm is further
enhanced by the existence of more independent directors on a firm’s board.

Models (1) and (2) in Table 4, which employ pooled OLS and random effects, confirm the first
result. The interaction term ENV × BIND is still statistically positive and significant. This result
indicates that boards with more independent directors are motivated to enhance their firms’ ENV
plans. This result is in line with agency theory, as independent directors boost investments in ENV and
provide greater transparency.

This result is in line with the authors in [85], who noted that independent directors have great
awareness of environmental initiatives and activities. Further, this result supports the argument in [57]
that independent directors perform a vital moderating role between the management of a firm and
different stakeholders, which results in resolving agency conflicts.

These results offer strong evidence that the characteristics of board governance have an influence
on environmental practices. A plausible explanation for this result is that board independence exists
not only to adhere to the best practices of the Saudi code of corporate governance (which requires that
one third of board members be independent) but also to provide strict overseeing of management
activities. The average number of independent directors on boards in this study was 60.27, as reported
in Table 2. Thus, independent directors dominate the boards, which enables those boards to perform
better in enhancing their firms’ environmental practices. This result reveals that the composition of one
third of independent directors, as stipulated by the Saudi code of corporate governance, is adequate.

To summarize, our results indicate that the value of Saudi firms increases with greater ENV
disclosure. Furthermore, for the relationship with ENV disclosure, the firm value becomes stronger
when the board includes more independent directors.

6.3. Additional Analysis

It is argued that investors provide diverse weights to the factors of ESG disclosure scores [77,86].
Thus, we conducted an additional analysis to examine how the comprehensive ESG score and its
individual factors of SOC and GOV scores influence firm value in Saudi Arabia.

Table 5 documents the results of regressing firm value on ESG, SOC, and GOV disclosures using
pooled OLS and fixed effects regressions. In models (1) and (2) in Table 5, the estimated coefficient of
ESG is statistically significant and positive, showing that the value of firms will increase with a greater
level of environmental, social, and governance disclosures. These results are similar to those in various
studies (e.g., [4,87,88]). For the separate SOC score, the results in models (4) and (5) are found to be
positive but not statistically significant, indicating that there is no influence of social disclosures on
firm value, which is consistent with the results in [89]. Finally, the coefficient associated with GOV in
models (5) and (6) is statistically significant and positive, indicating that governance disclosures have a
positive influence on firm value.
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Table 5. The influence of comprehensive environmental, social, and corporate governance (ESG) and
social (SOC) and governance (GOV) disclosures on the value of Saudi listed firms.

ESG SOC GOV

Variables Pooled OLS
(1)

Fixed Effects
(2)

Pooled OLS
(3)

Fixed Effects
(4)

Pooled OLS
(5)

Fixed Effects
(6)

Intercept 17.122 ***
(7.18)

13.344
(1.35)

15.252 ***
(5.10)

19.699
(1.18)

42.524 ***
(15.28)

35.364 *
(2.02)

ESG 0.054 *
(2.42)

0.052 *
(2.25)

SOC 0.010
(0.32)

0.011
(0.34)

GOV 0.062 *
(−1.83)

0.068 *
(−1.92)

SIZE 2.831 ***
(−8.68)

2.884 ***
(−8.64)

2.267 ***
(−4.94)

2.286 ***
(−4.88)

1.483 **
(−2.84)

1.703 **
(−3.16)

MARKETCAP 0.037 *
(2.33)

1.109
(0.58)

0.021
(1.11)

0.172
(0.06)

−0.009
(−0.45)

0.793
(0.27)

DEBT 0.026
(0.36)

−0.035
(−0.22)

0.151
(1.59)

−0.114
(−0.53)

−0.067
(−0.75)

0.041
(0.17)

BETA −0.613
(−1.30)

−0.694
(−1.40)

−0.788
(−1.25)

−0.618
(−0.94)

1.443 *
(2.08)

1.256
(1.68)

Year_FE Yes Yes Yes Yes Yes Yes

Industry_FE Yes Yes Yes Yes Yes Yes

Sample Size 170 170 129 129 140 140
F-value 90.41 *** 17.44 *** 23.39 *** 4.76 *** 27.78 *** 5.49 ***

Adjusted R2 0.405 0.407 0.211 0.224 0.185 0.188

NOTE: In this table, the results from regressing Tobin on ESG, SOC, and GOV disclosures are reported using pooled
OLS and fixed effects, respectively. The control variables are firm size (SIZE), market capitalization (MARKETCAP),
firm debt (DEBT), and firm risk (BETA). ***, **, and * illustrate the significance levels at 1%, 5%, and 10%, respectively.

6.4. Robustness Checks

To check the robustness of the key result, that ENV disclosure positively enhances the value
of Saudi firms and that this enhancement is moderated by independent directors, some robustness
regressions are conducted in the following section.

6.4.1. Alternative Measures of Firm Value

Alshehhi et al. [90] indicated that additional studies are required to outline and classify appropriate
corporate financial measures and show how these measures are associated with sustainability practices.
Therefore, to further assess our findings, we next retest our main models by employing alternative and
well-accepted measurements of firm value. Table 6 reports the regression results from running the
same two regression models in Table 4 but while employing accounting-based indicators (return on
equity and return on assets) and a market-based indicator (price-to-book value ratio) as dependent
variables instead of TOBIN. Similar to our main results reported in Table 4, the estimated coefficient of
ENV still positively and significantly related with the other firm value measures (ROE, ROA, and PBV).
That is, a higher ROE, ROA, and PBV indicate a higher firm value.
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Table 6. Robustness regression with return on equity (ROE), return on assets (ROA), and price-to-book
value ratio (PBV) as dependent variables.

Variables
ROE ROA PBV

Pooled OLS
(1)

Fixed Effects
(2)

Pooled OLS
(3)

Fixed Effects
(4)

Pooled OLS
(5)

Fixed Effects
(6)

Intercept 13.430 ***
(4.01)

2.230
(0.29)

9.675 **
(2.09)

−10.562
(−1.45)

12.183 **
(3.34)

3.786
(0.58)

ENV 0.096 **
(2.12)

0.110 **
(2.34)

0.435 **
(3.26)

0.590 ***
(3.87)

0.088 *
(−1.88)

0.096 **
(−2.12)

SIZE 0.707 **
(3.05)

0.642 **
(2.76)

0.803 ***
(3.66)

0.749 **
(3.49)

0.739 *
(2.59)

0.674 *
(2.35)

MARKETCAP 0.022
(0.98)

1.942
(1.44)

0.008
(0.38)

3.743 **
(2.93)

0.020 ***
(4.39)

1.482
(1.44)

DEBT 0.081
(0.89)

0.117
(0.92)

0.069
(0.82)

0.058
(0.53)

0.062
(0.70)

0.083
(0.73)

BETA −1.247 ***
(−3.77)

−1.320 ***
(−3.91)

−0.119
(−0.32)

−0.142
(−0.39)

−0.318
(−0.87)

−0.306
(−0.89)

Year_FE Yes Yes Yes Yes Yes Yes

Industry_FE Yes Yes Yes Yes Yes Yes

Sample Size 170 170 170 170 170 170
F-value 29.01 *** 5.68 *** 73.51 *** 9.13 *** 67.71 *** 3.39 ***

Adjusted R2 0.184 0.199 0.382 0.428 0.347 0.356

NOTE: In this table, the results from regressing ROE, ROA, and PBV on environmental disclosures are reported
using pooled OLS and fixed effects, respectively. The control variables are firm size (SIZE), market capitalization
(MARKETCAP), firm debt (DEBT), and firm risk (BETA). ***, **, and * illustrate the significance levels at 1%, 5%,
and 10%, respectively.

6.4.2. Endogeneity

The main Equations (1) and (2) are estimated with pooled OLS, random effect, and fixed effect
regressions, and all standard errors are modified for firm-level clustering. However, the relationship
between environmental disclosures and firm value could involve a potential endogeneity problem.
That is, omitted unobservable firm characteristics, both variable and fixed in time (e.g., culture and
religion), could impact both environmental disclosure and firm value. In addition, Jo et al. [91]
underlined the reasons to assume the presence of reverse causality. Accordingly, greener corporations
may be more profitable, but it is also possible that firm performance will affect environmental
disclosure. In this situation, under pooled OLS, random effects and fixed effects would not be
appropriate. To alleviate this endogeneity concern, we implement a dynamic panel GMM estimator.

The results of the dynamic panel GMM approach are presented in Table 7. This model incorporates
the dynamic relationship between ENV, the moderator effect of the board independent director,
and TOBIN. We further support our first hypothesis by reporting the significantly positive coefficient
for ENV, indicating that the positive association between environmental sustainability reporting and
firm value holds true after controlling for endogeneity based on the dynamic GMM estimator. As seen
in Table 7, the estimated coefficient for the lag of the dependent variable is significantly and positively
related to firm value. This finding indicates that the association between ENV and firm value is robust
against dynamic endogeneity. We found similar results for our second hypothesis. Thus, the positive
effect of environmental disclosures on firm value is enhanced by the existence of independent directors
on the board.
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Table 7. Addressing endogeneity: the GMM approach.

Variables GMM

Intercept 1.014 ***
(3.99)

ENV 0.044 **
(2.84)

LAGTOBIN 0.283 **
(2.07)

BIND 1.680 ***
(3.96)

ENV × BIND 0.075 ***
(5.00)

SIZE 2.244 **
(2.16)

MARKETCAP 0.584
(0.82)

DEBT −0.009
(−0.34)

BETA −0.0100
(−0.84)

Year_FE Yes

Industry_FE Yes

Sample Size 95
F-value 5647.29 ***

AR(1) test (p-value) −2.12
AR(2) test (p-value) 1.02

Hansen-J test of over-identification (p-value) 15.86

NOTE: the findings from regressing ENV on Tobin, as well as BIND, on the association between ENV and Tobin
and other control variables are reported in this Table using the GMM approach. The control variables are firm size
(SIZE), market capitalization (MARKETCAP), firm debt (DEBT), and firm risk (BETA). ***, **, and * illustrate the
significance levels at 1%, 5%, and 10%, respectively.

7. Conclusions

The main purpose of our study was to examine the influence of environmental sustainability
disclosures on the value of Saudi listed firms and to examine the moderating impact of independent
directors on this influence. The results of this study provide strong empirical evidence that
environmental sustainability disclosures lead to greater firm value in the Saudi financial market.
These results are consistent with stakeholder theory and legitimacy theory. Furthermore, consistent
with agency theory, we provide robust evidence that including more independent directors on
the boards of Saudi firms positively enhances the association between environmental sustainability
disclosures and firm value. An additional analysis was performed using the aggregate ESG scores as our
independent variable. The results indicate that ESG scores have a positive impact on firm value. Further,
we conducted another analysis using the individual factors of the ESG scores. Specifically, we used
social disclosure and governance disclosure as the independent variables. While the governance
disclosure was found to have a strong impact on firm value, the social disclosure was positively but
insignificantly related to firm value.

Robustness analyses of the main results were also conducted. We used different measurements
for the firm value instead of Tobin’s Q. We utilized accounting-based indicators (return on assets and
return on equity) and market-based indicators (price-to-book value ratio). All results confirm that
environmental sustainability reporting enhances Saudi firm value. Additionally, to overcome the
endogeneity concerns, we implemented a dynamic panel GMM estimator. We found similar results
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indicating that there is a strong positive association between environmental disclosures and the value
of Saudi firms.

Our study was stimulated by the scarcity of comprehensive research on the importance of
environmental reporting in developing countries. Specifically, research that provides in-depth insight
into environmental sustainability, corporate governance, and firm value in this context are rare. As such,
this study minimizes this gap in the literature. In this way, we contribute to the literature by examining
whether environmental sustainability disclosures influence firm value. Another contribution to the
extant academic literature is our examination of the moderating influence of board-independent
directors on the association between environmental sustainability disclosures and the value of a firm.
This study’s results are anticipated to support the academic community and other researchers. Further,
we adopted a multi-theoretical method that comprises several theories, such as stakeholder theory,
legitimacy theory, and agency theory. These are the main theories that underpin the hypothesis
development of our study. This study contributes to both stakeholder theory and legitimacy theory
by enhancing the understanding of environmental sustainability and its effects on the value of firms
in Saudi Arabia. Further, this study adds to agency theory by highlighting the positive role of
independent directors in moderating the relationship between environmental sustainability disclosures
and firm value.

To improve environmental sustainability practices and disclosures, the practical implications of
this study will be of interest to regulators, firm management, and investors. The disclosure levels of
environmental and comprehensive ESG in Saudi firms presented in this study were lower than the
levels documented in other countries. Thus, it is worthwhile for capital market authorities to encourage
firms in Saudi Arabia to include ESG elements in their reporting. After COVID-19, many investors have
started paying more attention to sustainable and low-carbon business. Thus, in line with international
agreements and indices of the environment, society, and governance, the Saudi market authorities also
need to launch their own index. Further, the market authorities should ensure that the directors on
the board are more aware of the importance that environmental sustainability can provide for firms.
For example, the directors could promote environmental sustainability awareness among firms by
conducting seminars and training workshops. These are significant steps for increasing investments in
firms and attracting more foreign investors into the country.

Further, the results illustrate that independent directors represent a good mechanism and undertake
active positions in supporting environmental disclosures and firm value. Thus, for firms to report their
initiatives related to environmental issues, it is recommended to guarantee the existence of independent
directors on their boards. Additionally, as environmental disclosure has a significant role in investment
decisions, our results suggest that Saudi firms should look for further techniques to attract and sustain
investors via allocating resources to suitable environmental activities and initiatives. Investors might
include environmental disclosure scores into their strategies and considerations, which will help such
investors determine potential deviations in the future performance of firms. If shareholders are capable
of obtaining reliable information with reference to the performance of the firm in environmental issues,
the financial decisions of such shareholders will be more accurate and efficient.

As with any study, the present analysis is subject to some limitations that should be highlighted.
These limitations present possibilities for, and encourage the development of, future studies. First,
as this study excluded all financial and real estate firms due to their different regulations (along with
firms with missing data, particularly data on environmental sustainability disclosures, the final sample
was small). Therefore, future studies should use larger samples. Second, this study employed Saudi
data. Thus, concern should be taken in generalizing these results to capital markets in other countries,
which might have different attributes related to size, regulations, practices, and market valuation.
Thus, it is worth extending this study in the future to further markets, particularly emerging markets
and transition economies. Third, the present study includes independent directors only as an active
corporate governance mechanism. Hence, future studies could employ different mechanisms to clarify
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the environmental sustainability disclosure–firm value relationship. For instance, it would be valuable
to test the moderating influence of ownership structure on this relationship.
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