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Abstract

:

Environmental performance is a key aspect of business for both shareholders and stakeholders. However, it is necessary to examine whether current practices in corporate governance protect the key interests of shareholders and environmental stakeholders. This study examines how corporate governance affects a company’s sustainability and environmental performance. The study takes a novel approach by dividing businesses into three categories based on various business scenarios for environmental sustainability and evaluating the effect of corporate governance on each scenario in businesses. According to the study, corporate governance is a relative phenomenon whose effectiveness depends on assumptions about how long a company can continue operating under its current environmental conditions. Empirical results show that corporate governance is only effective in business-as-usual environmentally sustainable or highly environmentally sustainable scenarios.
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1. Introduction


The environmental sustainability of firms has been strongly emphasized in business. Countries are introducing rules and regulations to control pollution and levying carbon taxes to improve the environmental behavior of corporations (e.g., the Kyoto Protocol). These formal steps by policymakers have changed the competitive landscape and embedded the environmental sustainability of firms within the scope of corporate governance [1,2,3,4,5]. In the current scenarios of the environmental sustainability of firms, innovative reforms in corporate governance structures and business practices are required to address environmental challenges [1], the reasons behind the strong demand by all stakeholders for ecologically legitimate activities [6,7,8,9,10]. Moreover, firms polluting the environment have urged for the environmentally friendly behavior because of mounting pressure for green products from external non-business groups and non-governmental organizations [9,11,12,13,14]. In such circumstances, all non-business stakeholders observe the role of corporate governance in the firm’s environmental sustainability.



Recent studies have shown how corporate governance improves the implementation of proactive environmental strategies in firms [1,9,15,16,17,18,19]. In the past, corporate governance has promoted the environmentally friendly behavior of firms by setting up environmental committees in firms to ensure the safety of the environment [16,20,21,22], or by increasing the proportion of independent directors on the corporate board under whistleblower mechanisms [23], and by removing the CEO duality. Research has shown the positive effects of these corporate governance measures on the environmental performance of firms [16,24,25,26]. However, the empirical literature on a firm’s corporate governance and environmental sustainability could be more extensive. The previous literature observes a very apparent relationship between a few pertinent corporate governance features and a firm’s environmental performance [15,16]. Previous studies have also concentrated on how some corporate governance mechanisms regulate environmental performance to resolve the conflicts of interests between shareholders and managers. However, environmental issues affect firms’ performance, shareholders, and stakeholders [7,8,9]. The direct relationship between firms and shareholders is a resource-based relationship, where firms want to use the resources owned or possessed by shareholders. However, these resources are provided by owners and stakeholders, and in exchange, managers become liable to protect the interests of shareholders and stakeholders [27,28,29,30]. Therefore, stakeholder environmental interests and concerns are closely attached to the environmental sustainability of firms.



Firms with good environmental performance and higher environmental sustainability can achieve more business success [31,32,33,34,35,36]. Previous studies demonstrate that good environmental performance increases investors’ confidence, brings more investment in the firm, and improves the stakeholders’ trust in business activities [37,38,39,40,41,42,43,44]. Thus, firms’ environmental performance and sustainability are important issues for investors and non-investors. However, more literature is needed linking environmental performance, the business scenario-based environmental sustainability of the firm, and corporate governance. The previous research uses firms’ affiliations with polluting sectors as a proxy for the firms’ environmental sustainability, and vice versa [14,45,46]. These existing methods of assessing and measuring the firm’s environmental sustainability are very general and controversial. There is a need to consider the firm’s different environmental sustainability levels, i.e., business-as-usual environmental sustainability of the firm (BAUES), business-as-high environmental sustainability (BAHES) of the firm, and business-as-low environmental sustainability of the firm (BALES). There are two notions behind this categorization: The first is that while linking corporate governance with the firm’s environmental sustainability, it is necessary to know the level of environmental sustainability at which the firm is operating. Second, it will also highlight the group of firms that need enhanced governance mechanisms to improve their environmental sustainability.



The three levels of the environmental sustainability category of the firms follow the semi-variance theory of finance mentioned in [47]. In this case, the semi-variance theory only considers those firms as BALES whose environmental sustainability score is less than the average sustainability score of all sampled firms in a given year. Moreover, as per the semi-variance theory, the study categorizes the firms as BAHES when their environmental sustainability score is greater than the average environmental sustainability score of the sampled firms. Further, the scenario that does not classify the firms into BALES or BAHES is recognized as the scenario of business-as-usual environmental sustainability (BAUES) firms. This scenario-based proliferation of environmental sustainability of firms needs to be included in prior literature on corporate governance and environmental sustainability of corporations [41,48,49].



An explicit contract exists between managers and shareholders [50,51]. Implicit contracts usually exist between managers and stakeholders [2,29,52]. Thus, in stakeholder agency theory, firms assume implicit contracts with various interest groups, e.g., employees, media, government, customers, and the local community. The traditional agency theory of firms proposes a conflict of interest between managers and shareholders [53]. In contrast, the resource-dependent theory states that firms depend upon external resources for profit maximization and a competitive edge over other firms [54]. Previous research suggests stakeholders are more interested in environmentally friendly firms than managers [12,55,56]. Further, as a regulatory body, governments also urge the firms to be environmentally sustainable [9]. Among other stakeholders, employees, customers, media, and suppliers can pressure managers to take environmentally responsible actions. Organizations for the protection of human rights and environmental activists can also force managers to act responsibly by using political strategies such as boycotts [6,8,9,12,57].



In both the “resource-based” and “resource-dependent” views of firms, managers are accountable to shareholders and stakeholders. Therefore, the role of corporate governance also extends to monitor the firm’s environmental sustainability, to address the environmental concerns of stakeholders. This research addresses these issues by developing different business scenarios of the environmental sustainability of a firm to know in which scenario of environmental sustainability the corporate governance is effective and in which scenario the policymakers needed to focus more on corporate governance issues.



This study addresses the identified gap in research, pioneering an investigation into the impact of corporate governance on the firm’s environmental performance and environmental sustainability, within the shareholder and stakeholder perspective of the agency problem, under the “resource-based” and “resource-dependent” views of organizations. Further, this study also contributes to the existing literature by emphasizing whether overall corporate governance mechanisms and board independence (INBO) protect stakeholders by improving the firm’s environmental sustainability. The next section of the research deals with the literature review and hypothesis development




2. Literature Review and Hypotheses


A good environmental performance of a firm is in the best interests of both the shareholders and stakeholders. It helps companies build their image, thus obtaining the loyalty of customers and society at large, which ultimately increases the companies’ profitability [58,59,60,61]. Managers, who run the corporations, often have to balance the interests of shareholders, i.e., direct owners, and stakeholders, i.e., indirect owners. The stakeholders’ emphasis on the environmental sustainability of firms may hurt earnings, while the shareholders’ wealth maximization approach may damage the firm’s environmental sustainability. According to [29,62], managers are interested in promoting their firm’s growth and profit maximization since large and profitable firms offer high remuneration and protect managerial positions. Thus, managers will channel firms’ resources away from stakeholder well-being towards growth and profit maximization.



However, stakeholders prefer to shift financial and non-financial resources toward their well-being. When selecting between projects, a mismatch may exist between managers’ and stakeholders’ preferences [30]. Sometimes, the best environmental project from the shareholders’ perspective might be the one that maximizes the firm’s growth rate, aligning managers’ and stakeholders’ interests [30,63]. When no such coincidence exists, managers will likely select projects/strategies that do not serve stakeholders’ interests. Firms with appropriate corporate governance mechanisms will control managers to prevent divergence in shareholders’ and stakeholders’ interests and ensure good environmental performance and environmental sustainability of the firm in different business scenarios of environmental sustainability. The reason for this is the extension of the role of corporate governance [30]. There is a need to control the managers in the best interests of shareholders and stakeholders. Here, the study extends the literature and posits that under the viewpoint of [30], it is necessary to observe whether the corporate governance mechanism resolves stakeholders’ environmental concerns by improving the firm’s environmental performance. Thus, based on this argument, the following is the study’s first hypothesis:



Hypothesis 1.

A corporation’s environmental performance is directly linked to the quality of its corporate governance mechanism.





The second part of the study is related to the firm’s environmental sustainability in different business scenarios of environmental sustainability, instead of using the traditional measurement of toxicity. The study categorizes the firm’s environmental sustainability in different business scenarios of environmental sustainability “as a deviation of its environmental performance score in a year from the average environmental performance score of all sampled firms”, by following the downward theory of risk in finance. The less environmentally sustainable firm increases environmental pollution, lowers life expectancy, brings rapid climate change, triggers floods, causes high deaths, destroys mega public infrastructure, and puts future generations at stake. All parts of society are directly or indirectly linked to the firm’s environmental sustainability. This study concentrates on the firm’s mechanism of control, i.e., corporate governance. Does this mechanism act in the stakeholders’ favor by controlling the firm’s environmental sustainability? Environmental pollution and degradation of the ecological environment for stakeholders negatively affect shareholders since the firm’s lower environmental performance results in a decline in its stock price [64,65,66]. Firms that emit carbon dioxide and nitrogen dioxide above the permitted levels also violate the law and reduce the firm’s sustainability [67]. Shareholders have conflicting interests with managers [68,69]: they do not want the firm’s image negatively affected by being less environmentally sustainable. However, they want to maximize their benefits, which often requires the degradation of the firm’s environmental performance and sustainability.



The board of directors is an important tool for controlling managerial behavior [70]. Previous research in corporate governance demonstrates that the board of directors has the legal power to monitor and apply pressure in shareholders’ best interests [53,71]. However, various studies suggest that the board of directors’ effectiveness depends upon whether they are outside directors, independent of management, and able to act in the shareholders’ best interests, or insiders, indebted to CEOs for their employment [72]. The previous literature shows that outside directors on the board defend shareholders’ rights better than inside directors [48,49,73,74,75]. Further, shareholders and corporations fall into a “tragedy of the horizon” due to not considering their long-term environmental and social sustainability [76]. This dilemma adds to the monitoring responsibility of independent directors for the protection of the environmental sustainability of the firm. Based on the previous research findings, the study extends the literature while observing the impact of an independent board of directors on a different scenario of the environmental sustainability of a firm as explained by Figure 1 research framework of paper.



Since environmental protection affects all stakeholders, board members who do not represent specific environmental stakeholders often protect their cause on the corporate board [16,74,75,76,77,78,79]. Further, the authors of [73] show that boards of directors often create committees to address stakeholders’ concerns when these stakeholders exert pressure. Therefore, this study asserts that an outside board member on the corporate board of directors will force managers to improve the company’s environmental performance. The study further extends the literature showing that the influence of the presence of the outsider board of directors among the board members on the corporate board will affect the firm differently in different scenarios of the firm’s environmental sustainability. Thus, based on this argument, the following is the final hypothesis of the study:



Hypothesis 2.

Corporate governance mechanisms improve firms’ environmental performance depending on the firm’s environmental sustainability scenario.






3. Materials and Methods


3.1. Data and Data Sources


The study used an unbalanced panel consisting of 9372 observations of listed firms in the USA for the period from 2004 to 2017. The study focuses on firms from the energy, utilities, materials, industrial, and pharmaceutical sectors, which are considered highly polluting in the USA [80], posing high environmental sustainability for stakeholders. The study collected data from Thomson Reuter’s asset 4 databases on environmental performance, corporate governance, and control variables.




3.2. Variables and Their Measurement


3.2.1. Dependent Variable


Our dependent variables included the environmental performance of the firm (EPF) and different scenarios of the firm’s environmental sustainability. Thomson Reuter’s asset 4 ESG database ranks the firms on their environmental, social, and governance performance. The study used the weighted average environmental pillar score of the ESG databases as a measure of the firms’ environmental performance. The study used the semi-variance theory to assess the environmental sustainability of firms in different scenarios. It uses the deviations of the weighted average environmental score from the average score to classify firms in different environmental sustainability scenarios. The first scenario, BAUES, is the deviation of a firm’s weighted average environmental score from the average environmental score of the sampled firms in a particular year. Thus, this scenario of environmental sustainability of firms includes both upward- and downward-deviated firms from the weighted average environmental score of the sampled firms.



The second scenario is the BALES, and it was also used as a dependent variable. In this scenario, the weighted average environmental score of the firms has deviated downward from the sampled firms. That means all of the firms in these scenarios had a negative environmental score or negative environmental performance, as they have deviated downward from the firm’s fixed benchmark of environmental sustainability. Finally, the BAHES was constructed, and it includes the firms with an upward deviation of the weighted average environmental score from the average score of all sampled firms in a given year. Thus, these firms are highly environmentally sustainable as they have positive deviations from the fixed benchmark.




3.2.2. Independent Variables


Corporate governance was measured by score in the asset 4 ESG databases governance pillar score. This score covers different aspects of corporate governance, including the protection of shareholder rights, board effectiveness, board activities, the formation of different committees, board structure, the transparency of financials, and the assimilation of non-financial aspects in corporate strategy. The study used the independent board structure as a key element of board independence and functioning. It measured the independent board structure (INDBOA) as the proportion of non-executive board members to total board members. In the list of control variables, return on assets (ROA) was measured by net income as a percentage of total assets. The firm’s leverage (LEV) was measured by total debt as a percentage of total liabilities. Current assets measure liquidity (LIQ) as a percentage of total current liabilities, and firm size (SIZE) was captured through the firm’s market capitalization. Table 1 explains control and independent variables along with their units of measurement.




3.2.3. Model Estimation Issues


Endogeneity in the study’s independent variables was an additional challenge for empirical estimations. The generalized method of moments (GMM) estimation in corporate governance and environmental performance research solves many econometric issues. GMM, developed by [81,82], can be applied to dynamic panel data. The cause-and-effect relationship in dynamic panel data is usually dynamic over a certain period. For instance, the effect of independent variables may occur because of the lagged value, not the current value of the independent variable. Therefore, dynamic panel data estimation techniques use lags of the dependent variables among regressors. The lagged values of the dependent variables are used as instruments to control the potential endogeneity. Such instruments are named ‘internal instruments’ since they are part of the existing econometric model [83]. The GMM model, usually used for panel data, delivers consistent results on different sources of endogeneity, specifically “dynamic endogeneity, simultaneity, and unobserved heterogeneity” [84]. The GMM estimation controls all types of endogeneity by internally transforming the data [84]. This internal transformation is a statistical method, subtracting the variable’s previous value from its current value [83]. This statistical procedure reduces the number of observations and improves the efficiency of the GMM estimation [85]. This study used the GMM models of [81,82]. It satisfied all the GMM conditions: a few of the study’s variables were endogenous, idiosyncratic disturbances were uncorrelated across individuals, the relationship was dynamic, and there was a large N and a small T. The following GMM models were estimated to achieve the research objectives:


  E P  F  i t     =   α   +    β 1  E P  F  i t − 1     +  β 2  C G S C  O  i t     +  β 3  R O  A  i t     +  β 4  L I  Q  i t   +    β 5  S I Z  E  i t     +    β 6  L E  V  i t   +  ε  i t    



(1)






  E P  F  i t     =   α   +    β 1  E P  F  i t − 1     +  β 2  I N D B  O  i t     +  β 3  R O  A  i t     +  β 4  L I  Q  i t   +    β 5  S I Z  E  i t     +    β 6  L E  V  i t   +  ε  i t    



(2)






    B A U E S   i t     =   α   +    β 1    B A U E S   i t − 1     +  β 2  C G S C  O  i t     +  β 3  R O  A  i t     +  β 4  L I  Q  i t   +    β 5  S I Z  E  i t     +    β 6  L E  V  i t   +  ε  i t    



(3)






    B A U E S   i t     =   α   +    β 1    B A U E S   i t − 1     +  β 2  I N D B  O  i t     +  β 3  R O  A  i t     +  β 4  L I  Q  i t   +    β 5  S I Z  E  i t     +    β 6  L E  V  i t   +  ε  i t    



(4)






  B A L E  S  i t     =   α   +    β 1  B A L E  S  i t − 1     +  β 2  C G S C  O  i t     +  β 3  R O  A  i t     +  β 4  L I  Q  i t   +    β 5  S I Z  E  i t     +    β 6  L E  V  i t     +  ε  i t    



(5)






  B A L E  S  i t     =   α   +    β 1  B A L E  S  i t − 1     +  β 2  I N D B  O  i t     +  β 3  R O  A  i t     +  β 4  L I  Q  i t   +    β 5  S I Z  E  i t     +    β 6  L E  V  i t     +  ε  i t    



(6)






  B A H E  S  i t     =   α   +    β 1  B A H E  S  i t − 1     +  β 2  C G S C  O  i t     +  β 3  R O  A  i t     +  β 4  L I  Q  i t   +    β 5  S I Z  E  i t     +    β 6  L E  V  i t     +  ε  i t    



(7)






  B A H E  S  i t     =   α   +    β 1  B A H E  S  i t − 1     +  β 2  I N D B  O  i t     +  β 3  R O  A  i t     +  β 4  L I  Q  i t   +    β 5  S I Z  E  i t     +    β 6  L E  V  i t   +  ε  i t    



(8)







Here, EPF, BAUER, BALES, and BAHES indicate the environmental performance, business-as-usual environmental sustainability of the firm, business-as-low environmental sustainability of the firm, and business-as-high environmental sustainability of the firm. Corporate governance (CGSCO) and independent board structure (INDBO) are the main variables of the research. Firm size (SIZE), return on assets (ROA), liquidity (LIQ), and leverage (LEV) are the control variables.






4. Results and Discussions


Table 2 provides the descriptive statistics for the variables used in the study. This table highlights all variables’ mean, median, standard deviations, minimum, and maximum values. Similarly, Table 3 provides the correlation matrix of all variables; according to this table, the highest correlation was 0.55, which was among EPE and CGSCO.



The study’s results showed a dynamic trend in the explained variables of all models, which confirmed the suitability of the one-step GMM estimation. Table 4 shows the empirical results, and columns 1–8 represent models 1–8. The results of the first model demonstrated that corporate governance significantly impacted the environmental performance of firms in the USA. They show that corporate governance in the USA protects stakeholders’ interests by improving the environmental sustainability of firms in the USA. Among the control variables in the first model of the study, leverage had a highly significant negative impact on the firm’s environmental performance (EPF), aligned with the results of [8]. This outcome is supported by [48] and demonstrates that firms in the USA manage their long-term liabilities at the expense of environmental performance. Thus, high leverage damages stakeholders’ environmental interests in the USA. The second model’s results demonstrated that an independent board structure did not significantly impact US firms’ environmental performance, aligned with the results of [48]. However, like the previous model, only the control variable leverage significantly negatively impacted firms’ environmental performance. The third model’s results are of the business-as-usual environmental sustainability firm, the same as the first ones. The results showed that in this scenario, corporate governance had a significant positive impact on the environmental sustainability of firms. The scenario of business-as-usual is environmentally sustainable. Corporate governance effectively controls stakeholders’ interests by improving the firm’s environmental sustainability if the business is, as usual, environmentally sustainable in the USA. In model 3, the control variables of firm size, firm liquidity, and leverage significantly and positively impacted the firm’s environmental sustainability in the BAUES scenario.



The fourth model’s results showed the impact of the independent board structure in a scenario of BAUES. They indicate that an independent board structure has little impact on the environmental sustainability of a firm in BAUES, consistent with the results of [48]. The control variables of firm size, liquidity, and leverage had a significant positive impact. The fifth model’s results demonstrated the impact of corporate governance on firms in BALES. The results showed that corporate governance had a significant positive impact on the firm’s downward environmental sustainability, and thus, in these scenarios, it raises stakeholder concerns about ineffective corporate governance mechanisms. The findings of this study were also consistent with previous studies, such as [49]. However, the results of this study were in contrast with those of [25]. The control variable of firm size significantly negatively impacted this model. The sixth model’s results demonstrated that an independent board structure does not significantly affect the firm’s environmental sustainability in BALES, compared to the results of [9]. The control variable firm size had a significant negative impact. The seventh model’s results demonstrated the impact of corporate governance on the BAHES scenario. The results showed that corporate governance had a significant positive effect, implying that corporate governance can contribute towards the higher sustainability of the firm in this scenario, aligned with the results of [79]. The control variables of firm size and firm leverage had a significant negative impact. The eighth model’s results demonstrated that an independent board structure does not significantly impact firms facing the scenario of BAHES. This finding is consistent with that of [25], while it is inconsistent with that of [49]. The control variables of firm size and leverage had a significant negative impact, while firm performance had a significant positive impact, aligned with the results of [8].




5. Conclusions


This research demonstrated that corporate governance’s effectiveness varies in different environmental sustainability scenarios, measured by the deviation of firms’ environmental performance from the entire sample-weighted average environmental score. It was shown that corporate governance is a relative phenomenon, and its effectiveness for the firm’s environmental sustainability is subject to certain business scenarios of environmental sustainability. The study has contributed in two ways, showing how corporate governance impacts environmental performance, and secondly, showing that corporate governance has different impacts for different environmental sustainability-based business scenarios. Empirical results showed that corporate governance in the USA is only effective in controlling environmental sustainability if the business is in the scenarios of BAUES and BAHES. However, in the scenario of BALES, the existing corporate governance system needs to be more effective and able to mitigate stakeholders’ environmental concerns. In absolute terms, corporate governance effectively improves the firm’s environmental performance. However, relative to different scenarios, the facts are different. This study critically analyzed the situation by developing different scenarios to observe the firm’s environmental sustainability. The study concludes that the role of corporate governance is to bring the firms from the BALES to the BAHES scenario. Evidence about independent board structures suggests that they are ineffective in some scenarios of the firm’s environmental sustainability. Further, the existing corporate governance system in the USA cannot improve the firm’s environmental sustainability in BALES. From a policymaker’s perspective, there is a need to segregate firms according to their business scenarios and then launch corporate governance initiatives appropriate to each scenario, i.e., BAUES, BALES, and BAHES.
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Figure 1. Framework. 
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Table 1. The control and independent variables along with their units of measurement.






Table 1. The control and independent variables along with their units of measurement.





	Variable Name
	Description
	Measurement Unit





	Corporate governance (CGSCO)

Board independence (INDBOA)
	Corporate governance score

Percentage of non-executive board members
	Score

Percent



	Return on assets (ROA)
	Net income/total assets
	Percent



	Firm size (SIZE)
	The market value of the firm
	Dollar value



	Leverage (LEV)
	Total debt/total assets
	Percent



	Liquidity (LIQ)
	Current assets/current liabilities
	Percent
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Table 2. Descriptive statistics.






Table 2. Descriptive statistics.





	Variables
	Obs
	Mean
	Std. Dev.
	Min
	Max





	EPF
	9372
	43.20844
	30.98193
	8.47
	97.48



	CGSCO
	9372
	69.97443
	20.34171
	2.05
	97.83



	BAUES
	9372
	30.21127
	2.135146
	0
	32.48196



	BALES
	5063
	18.99066
	8.900295
	8.47
	48.29



	BAHES
	3944
	76.40904
	16.22603
	34.16
	97.48



	INDBO
	9372
	84.11333
	8.603895
	0
	100



	SIZE
	9372
	1.40 × 107
	3.08 × 107
	21009
	5.04 × 108



	ROA
	7455
	48.10701
	25.30379
	0
	100



	LIQ
	9276
	47.72619
	13.72634
	0
	100



	LEV
	9123
	44.93633
	26.23465
	0
	89.99







Note: The measurement of environmental performance of the firm and development of different scenarios of environmental sustainability of firms, i.e., business-as-usual environmental sustainability (BAUES), business-as-low environmental sustainability (BALES), and business-as-high environmental sustainability (BAHES), are based on the data from Thomson Reuters asset 4 database. Data on the corporate governance score (CGSCO), independent board structure (INDBO), and other control variables were also obtained from the Thomson Reuters asset 4 database. Besides the descriptive statistics on BALES and BAHESR, the descriptive statistics in the above table for control variables, CGSCO and INDBOA, were from BAUES scenario. For brevity, we have not provided descriptive statistics from the other two scenarios, i.e., business-as-low environmental sustainability (BALES) and business-as-high environmental sustainability (BAHES).
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Table 3. Correlation matrix.
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	Variables
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)





	(1) CGSCO
	1.000
	
	
	
	
	
	
	



	(2) EPF
	0.552
	1.000
	
	
	
	
	
	



	(3) BAUES
	0.265
	0.123
	1.000
	
	
	
	
	



	(4) INDBO
	0.336
	0.272
	0.212
	1.000
	
	
	
	



	(5) SIZE
	0.221
	0.333
	0.048
	0.116
	1.000
	
	
	



	(6) ROA
	0.342
	0.186
	0.237
	0.112
	0.193
	1.000
	
	



	(7) LIQ
	−0.117
	−0.147
	−0.037
	−0.134
	−0.119
	0.016
	1.000
	



	(8) LEV
	0.040
	−0.051
	0.083
	−0.052
	0.073
	0.216
	0.187
	1.000







Note: The above table shows the correlation between regressors. The highest correlation between ROA and CGSCO was 0.342. Although this is a low number, the research checked for multicollinearity to obtain robust and unbiased results. The results of the VIF (variance inflation factor) did not exceed 10, which indicates the absence of multicollinearity among the regressors [85]. For the sake of brevity, the results of the VIF have not been reported.
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Table 4. Empirical results.
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	Variables
	Model 1
	Model 2
	Model 3
	Model 4
	Model 5
	Model 6
	Model 7
	Model 8





	EPFit−1
	0.563 ***

(0.056)
	0.623 ***

(0.059)
	
	
	
	
	
	



	BAUESit−1
	
	
	1.045 ***

(0.018)
	1.059 ***

(0.018)
	
	
	
	



	BALESit−1
	
	
	
	
	0.041 ***

(0.059)
	0.061 ***

(0.059)
	
	



	BAHESit−1
	
	
	
	
	
	
	0.583 ***

(0.077)
	0.636 ***

(0.081)



	CGSCOit
	0.324 ***

(0.026)
	
	0.022 ***

(0.001)
	
	0.087 ***

(0.020)
	
	0.190 ***

(0.053)
	



	INDBOit
	
	0.045

(0.055)
	
	0.002

(0.003)
	
	0.037

(0.036)
	
	−0.010

(0.056)



	SIZEit
	−2.44 × 10−8

(3.07 × 10−8)
	−3.27 × 10−8

(3.23 × 10−8)
	1.09 × 10−8 ***

(2.10 × 10−9)
	1.12 × 10−8 ***

(2.25 × 10−9)
	−6.26 × 10−8 **

(3.04 × 10−8)
	−6.09 × 10−8 **

(3.20 × 10−8)
	−4.68 × 10−8 **

(2.55 × 10−8)
	−6.01 × 10−8 ***

(2.72 × 10−8)



	ROAit
	0.030

(0.020)
	0.032

(0.021)
	0.000

(0.001)
	0.000

(0.001)
	0.003

(0.011)
	0.002

(0.011)
	0.0406

(0.026)
	0.048 *

(0.027)



	LIQit
	0.038

(0.036)
	0.036

(0.038)
	0.005 **

(0.002)
	0.006 **

(0.002)
	−0.020

(0.020)
	−0.021

(0.020)
	0.012

(0.056)
	0.017

(0.057)



	LEVit
	−0.072 ***

(0.024)
	−0.083 ***

(0.025)
	0.010 ***

(0.001)
	0.012 ***

(0.001)
	−0.012

(0.018)
	−0.011

(0.018)
	−0.085 *

(0.034)
	−0.097 **

(0.036)



	AR (1)
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000



	AR (2)
	0.333
	0.226
	0.111
	0.766
	0.136
	0.158
	0.2465
	0.1418







Note: The above table provides the empirical results of the study. We ran the one-step GMM with robust standard error to observe the impact of corporate governance and independent board structure on environmental performance and on different scenarios of environmental sustainability of firms, i.e., business-as-usual environmental sustainability of firms (BAUESit), business-as-high environmental sustainability (BAHESit), and business-as-low environmental sustainability (BALESit). In the above table, EPF, BAUESit, BALESit, and BAHESit represent environmental performance, business-as-usual environmental sustainability, business-as-low environmental sustainability, and business-as-high environmental sustainability of the firms. The other variables used in each model were firm size (SIZEit), return on assets of the firm (ROAit), liquidity of the firm (LIQit), and for the control variable, leverage of the firm (LEVit). The research does not report the results of the intercept. The results of first-order autocorrelation, AR (1), and second-order autocorrelation, AR (2), showed that all models were correctly specified. ***, ** and *, show the significance levels at 1%, 5%, and 10%, respectively.
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