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A Study of Environmental Policies and Regulations, Governance Structures and 
Environmental Performance: The Role of Female Directors 

 

Abstract 

This paper seeks to contribute to the existing business strategy and the environment literature by 
examining the effect of governance structures on environmental performance within a unique context 
of improving environmental governance, policies, regulations and management. Specifically, we 
investigate the extent to which corporate board gender diversity, including the proportion, age and 
level of education of female directors, affect environmental performance of Chinese publicly listed 
corporations. Using one of the largest Chinese datasets to-date, consisting of a sample of 383 listed 
A-shares from 2011 to 2015 (i.e., observations of 1,674), our findings are three-fold. First, we find 
that the proportion and age of female directors have a positive effect on the overall corporate 
environmental performance. Second, our findings indicate that the proportion and age of female 
directors also have a positive effect on the three individual environmental performance components, 
namely environmental (i) strategy, (ii) implementation and (iii) disclosure, respectively. Finally, and 
by contrast, we do not find any evidence that suggests that the level of education of female directors 
has any impact on environmental performance, neither the overall environmental performance 
measure nor its individual components. Our findings have important implication for regulators and 
policy-makers. Our evidence is robust to controlling for alternative measures, other governance and 
firm-level control variables, and possible endogeneities. We interpret our findings within a multi-
theoretical framework that draws insights from agency, legitimacy, neo-institutional, resource 
dependence, stakeholder, and tokenism theoretical perspectives. 
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Introduction  

 China has achieved remarkable economic transformation and development over a relatively 
short period of time, primarily through massive production and manufacturing of goods and services 
(Du et al., 2014; McGuinness et al., 2017). Existing evidence suggests that such a rapid economic 
development has been achieved mainly at great environmental and social costs (Gao, 2009; Du, 
2015). Recent years have, however, witnessed a number of positive efforts by Chinese authorities 
towards addressing existing challenges in the form of good environmental governance, policies, 
regulations and management (Glass et al., 2016; McGuinness et al., 2017; Shahab et al., 2018a, b). 
This, therefore, serves as a motivation for us to examine the effect of governance structures, as 
measured by corporate board gender diversity (female directors), on environmental performance 
among Chinese listed firms. Specifically, we depart from much of the existing literature that examines 
the mere presence of female directors on corporate performance by investigating the effect that unique 
female director characteristics, such as the proportion, age, and the level of education of female 
directors have on environmental performance using a sample of 383 listed A-shares in China over the 
2011-2015 period. In this case, the current study focuses on the proportion, age, and the level of 
education of female directors because these characteristics are relatively easier to objectively observe 
and measure (Cummings, 2008; Hambrick & Mason, 1984; Li et al., 2017), and prior non-Chinese 
studies suggest that these characteristics can have important impact on firm strategic decisions, 
including those relating to engaging in environmentally responsible practices/strategies (Ciocirlan & 
Pettersson, 2012; Dollinger, 1984; Diamantopoulos et al., 2003). Our analysis is informed by a multi-
theoretical framework that draws insights from agency, legitimacy, neo-institutional, resource 
dependence, stakeholder, and tokenism theoretical perspectives. 

Theoretically, the effect of board gender diversity/female directors on firms’ environmental 
performance can be explained using a number of theories. First, agency theory suggests that board 
gender diversity/female directors can enhance board independence and effectiveness by increasing 
monitoring of the opportunistic behaviour of management (Jensen & Meckling, 1976; Van Slyke, 
2006), and this can result in improving corporate environmental performance. Second, from 
stakeholder and resource dependence theoretical perspectives (Haque & Ntim, 2018; McGuinness et 
al., 2017), board gender diversity/female directors can increase pressure on firms to adopt different 
environmental practices in order to meet the expectation of stakeholders. Therefore, demonstrating 
commitments to greater accountability via adopting different environmental practices can help firms 
to obtain access to critical resources, by winning the support of powerful stakeholders (Branco & 
Rodrigues, 2006; Erdiaw‐Kwasie et al., 2017). Third, legitimacy and neo-institutional theories 
(Deegan, 2002; Scott, 2001; Soobaroyen & Ntim, 2013; Shahab et al., 2018a, b) suggest that board 
gender diversity/female directors can improve firms’ reputation and image by increasing their 
commitments to the environment and society in general. Finally, tokenism theory (Torchia et al., 
2011) suggests that firms may appoint a small number of women/ethnic minorities simply to show 
sexual/racial equality within their boards, rather than to genuinely seek their views when making 
major decisions. Based on this view, tokenism theory expects that women and ethnic minorities’ 
presence on corporate boards will have less influence on firms’ environmental performance. In brief, 
while agency, stakeholder and resource dependence theories mainly focus on the economic benefits 
that can be obtained from improving gender diversity and environmental performance, legitimacy, 
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neo-institutional and tokenism theories tend to be concerned with the wider public and social benefits 
of female board representation. However, given that the ability of each of the above theories to fully 
explain the effect of female directors on firms’ environmental performance is limited, it is arguably 
necessary to use a multi-theoretical framework by adopting insights from each of these different 
theories. This can enhance their explanatory power by complementing each other in terms of their 
strengths and limitations. 

Empirically, despite increasing suggestions that board diversity can have significant influence on 
firms’ environmental performance (McGuinness et al., 2017), existing studies have mainly 
investigated the effect of board diversity on (i) firm financial performance (Erhardt et al., 2003; Carter 
et al., 2003, 2010); (ii) corporate governance disclosures (Al-Bassam et al., 2018; Elmagrhi et al., 
2016, 2017, 2018; Sarhan & Ntim, 2018a, b); and (iii) environmental and social disclosures (Barako 
& Brown, 2008; Liao et al., 2015; Alnabsha et al., 2018). In contrast, studies investigating the impact 
of board diversity on firms’ actual environmental performance are generally rare (Bear et al., 2010; 
Boulouta, 2013; Hafsi & Turgut, 2013; Harjoto et al., 2015). More importantly, these few studies 
suffer from a number of limitations. First, such studies are impaired in that they have mainly been 
carried out in the developed countries, with relatively little attention paid to environmental 
performance in key emerging markets (e.g., Boulouta, 2013; Hafsi & Turgut, 2013; Harjoto et al., 
2015), and thereby arguably limiting the generalisability of their findings to developing contexts, 
such as that of China. China, for example, have different accounting, governance, financial, 
environmental regulations and cultural practices that can impact differently on environmental 
performance (Chen et al., 2017; Du et al., 2014; Shahab et al., 2018a, b). This, therefore, serves as a 
strong motivation for us to examine the impact of board diversity/female directors on environmental 
performance among Chinese listed firms. 

Second, not only a few of these studies have focused on board gender diversity (Carter et al., 
2003, 2010), but also they tend to examine the mere presence of female directors on corporate boards 
rather than how other equally important gender aspects, such as female directors’ age, expertise and 
level of education, affect corporate outcomes, like environmental performance, and therefore, this 
offers a fertile area for further research. Third, prior studies conducted in China have measured firms’ 
environmental performance by using either (i) dummy variables (e.g., Jia & Zhang, 2011) or (ii) a 
composite measure from Rankins (RKS) (McGuinness et al., 2017; Lau et al., 2016; Liao et al., 2016; 
Shahab et al., 2018a, b). These summary environmental performance measures are unable to 
accurately capture the nuanced nature of both the length (scale) and breadth (depth) of environmental 
activities in China (Shahab et al., 2018a, b), and therefore, this raises some level of doubt regarding 
the generalisability of the findings of past Chines studies. Thus and in this study, we depart from 
existing Chinese studies by employing a comprehensive measure of environmental performance that 
takes into account three categories of the RKS ratings, namely: (i) macrocosm; (ii) content; and (iii) 
technique. The first category of RKS ratings (macrocosm) assesses the overall corporate 
environmental strategy. The second category (content) assesses the effectiveness of the implemented 
environmental strategy, and the final category (technique) assesses the extent of environmental 
reporting.  

Fourth, despite increasing suggestions that the implementation of good environmental practices 
requires firms to devote their financial and non-financial resources over a long period of time to 
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achieve long-term positive effects (Boulouta, 2013; Harjoto et al., 2015), most of the prior studies 
that examine Chinese firms’ environmental performance have been conducted over a short period of 
time (with exception of McGuinness et al., 2017), and this, arguably, limits our understanding of the 
extent to which board diversity can impact on firm’s environmental performance over a long-period 
of time. Therefore, the current study seeks to contribute to the literature by investigating the impact 
of board diversity on firm environmental performance over a long period of time, covering 2011 to 
2015 period. Finally, despite increasing empirical and theoretical evidence that using a multi-
theoretical framework can provide better explanation of issues relating to firms’ environmental 
performance (Haque & Ntim, 2018), prior studies have been either descriptive in nature (Gao, 2009) 
or employed single theoretical perspective (McGuinness et al., 2017; Jia & Zhang, 2011; Lau et al., 
2016). This arguably impairs current ability to understand and explain the impact of board diversity 
on firm’s environmental performance. Thus, this serves as a strong motivation for us to employ a 
multi-theoretical framework that uniquely draws insights from agency, legitimacy, neo-institutional, 
resource dependence, stakeholder, and tokenism theoretical perspectives. 

We focus on China because it has made a huge economic transformation and development 
through massive manufacturing and production in the last few decades, and this has mostly been 
pursued at the expense of the environment and society (Xu et al., 2018; Shahab et al., 2018a, b). This 
neglect led to the creation of serious environmental and social problems, such as poor air, water and 
soil quality and pollution, as well as persistent smog, which has had negative health effects on people 
(Du, 2015; McGuinness et al., 2017). However, since late 1990s, and in response to increasing 
environmental and social problems, different national and international governance and 
environmental laws, polices, regulations and standards have been adopted in China (e.g., Corporate 
Governance Codes, Company Law, Labour Law, OECD Gender Initiative guideline; Environmental 
Protection Law, Paris Agreement on Climate Change, and Global Reporting Initiative standards) 
(e.g., Adema et al., 2014; McGuinness et al., 2017; Du, 2015; Tang et al., 2018; Shahab et al., 2018a, 
b). Additionally, Shanghai and Shenzhen stock exchanges have issued several governance codes and 
regulations aimed at enhancing environmental and social disclosures among listed firms (Weber, 
2014; Carter & Mol, 2013). However, despite the adoption of these different rules, governance codes, 
regulations and laws, the environmental and social problems are still prevalent in China, and this is 
arguably mainly due to the weak law enforcement and limited role played by these codes of ethics in 
encouraging environmentally and socially friendly activities (Du et al., 2014; Du, 2015). One way to 
increase firms’ commitment towards resolving environmental and social problems is by appointing 
more women from a wide range of educational backgrounds to corporate boards (Bear et al., 2010; 
Harjoto et al., 2015; McGuinness et al., 2017). However, despite the importance of board diversity in 
promoting environmentally and socially friendly behaviours, there has not been much research 
examining the impact of board gender diversity, in terms of the proportion, age and educational level 
of female directors, on Chinese firms’ environmental performance, and this makes it a ripe area for 
further research. Therefore, the current study aims to answer the following research question –  to 
what extent can board gender diversity in the form of female directors (i.e., in terms of the proportion, 
age and level of education of female directors) impact on Chinese firms’ environment performance?  

Our results that answer the above question are three-fold. First, our results suggest that the 
proportion and age of female directors have a positive and significant impact on the overall corporate 
environmental performance. Second, we find that the proportion and age of female directors also have 
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a positive and significant effect on the three individual components of environmental performance, 
namely environmental (i) strategy, (ii) implementation and (iii) disclosure, respectively. Finally, our 
findings indicate that neither the level of education of female directors has any influence on the overall 
corporate environmental performance nor its individual components. Our study, therefore, extends, 
as well as contributes to the extant literature in a number of ways. First, we contribute to the limited 
studies in China by examining the effect of board gender diversity/female directors on firm’s 
environmental performance. We do this specifically by employing a comprehensive measure of 
environmental performance that takes into account the three categories of the RKS ratings (i.e., 
macrocosm, content and technique). Second, we contribute to the limited literature by using a large 
dataset on corporate governance, board gender diversity/female directors and firm’s environmental 
performance from 2011 to 2015 (i.e., the total number of observations is 1,674). Additionally, unlike 
most of prior Chinese studies (Gao, 2009; Jia & Zhang, 2011; Lau et al., 2016), which tended to focus 
solely on the most polluting industries, we include a diverse range of industries in our study and 
examine their environmental performance. Third, we contribute to the limited extant literature by 
employing a multi-theoretical framework to explain the impact of board diversity/female directors on 
firm’s environmental performance. We argue that the ability of any single theory to fully explain the 
effect of board gender diversity/female directors on firm’s environmental performance is likely to be 
significantly impaired, and therefore provides a compelling justification for the use a multi-theoretical 
framework that incorporates insights from agency, stakeholder, resource dependence, legitimacy, 
neo-intuitional and tokenism theoretical perspectives.  

The remainder of the paper is structured as follows. The next section will briefly discuss 
economic, environmental and governance issues in China. The following sections will present the 
underlying theories, review empirical literature and hypotheses development, outline the research 
design, and report the findings, whilst the final section will provide concluding remarks. 

 
Environmental Regulations, Governance Structures and Social Reforms in China 

China has achieved remarkable economic growth over the last few decades and is now the world’s 
largest manufacturing economy (Du, 2015; Shahab et al., 2018a, b). Indeed, China has not only 
become one of the world’s most competitive manufacturing nation, but also is today the world’s 
second largest economy and, likely to become the largest economy in the world in the next few years 
(Du et al., 2014). However, this rapid economic transformation has been achieved at the expense of 
the environment and society (McGuinness et al., 2017). Specifically, in the past, the Chinese 
government and corporations focused mainly on economic growth through massive manufacturing 
and production and ignored environmental and social policies and regulations. Consequently, China’s 
emergence, as a leading world economy, was achieved at the expense of damaging the environment 
and society. For example, China is today the world’s largest energy consumer, with coal energy 
accounting for about 70% of her total energy consumption (He, 2015; Jiao et al., 2018). As a result 
of this, China is considered as the world’s largest carbon-dioxide polluter. Similarly, according to the 
World Health Organisation (WHO) report in 2014, excessive air pollution is the major environmental 
cause of death in China (WHO, 2014). Therefore, although China has become economically 
advanced, this has observably been achieved by compromising on the environment and societal 
health.  
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In response to these serious environmental and social consequences (e.g., poor health conditions 
resulting from high carbon-dioxide emissions, air, water and soil pollution and hazardous wastes), 
the Chinese government and other regulatory bodies have recently introduced several environmental 
laws and regulations. Specifically, in 1989, the Chinese government issued the first Environmental 
Protection Law (revised in 2014), which aimed at improving environmental performance among firms 
in China (Carter & Mol, 2013). Additionally, since 2001, firms are required to disclose information 
about their environmental risks in order for them to be listed on the Shenzhen and Shanghai Stock 
Exchanges (Weber, 2014). Similarly, in 2001 (revised in 2004), the first corporate governance code 
was issued by the China Securities Regulatory Commission. It required Chinese firms, especially 
listed ones to commit not only to good governance practices, such as ensuring board diversity (e.g., 
age, experience, gender and expertise), independence (e.g., ensuring CEO role duality and having a 
majority of non-executive directors) and disclosure (e.g., greater financial and non-financial 
disclosures), but also to good environmental practices. Furthermore, to promote the environmental 
performance of the Chinese listed firms, both Shenzhen and Shanghai Stock Exchanges also 
introduced additional guidelines on voluntary environmental and social performance disclosures in 
2006 and 2007, respectively. These guidelines required the listed firms to publish separate corporate 
social responsibility and environmental reports that will outline their environmental and social 
performance (Noronha et al., 2013).  

Further, the Chinese company law of 2006 requires firms to embed environmental and social 
responsibility into their activities. For example, article 18 of the company law requires firms to 
consult with their employees and trade unions when making significant operational decisions that 
may affect employees’ wages, welfare, as well as other issues related to the interests of employees. 
Similarly, in December 2011, the State-Owned Assets Supervision and Administration Commission 
of the State Council (SASAC) introduced a guideline, which cover most of the international corporate 
environmental and social responsibility standards. The guideline aimed at promoting high standards 
of corporate environmental and social responsibility by enhancing accountability and transparency 
among the state-owned enterprises (Weber, 2014). Additionally, in December 2016, the Chinese 
National People’s Congress (NPC) Standing Committee approved the Environmental Protection Tax 
Law. This law came into operation from January 2018 and aims to impose tax on the industrial 
emissions and pollution. In addition to the national environmental and social responsibility guidelines 
and standards, China has also been influenced by international sustainability guidelines and 
agreements. For example, according to Weber (2014), many Chinese firms have followed the Global 
Reporting Initiatives (GRI) guidelines when disclosing information relating to their sustainability 
performance. Similarly, in September 2016, China joined Paris Agreement on Climate Change, and 
since then has increasingly become a major partner in the global fight against climate change and 
global warming. For example, China has agreed to include climate change in its socio-economic 
development programmes by reducing carbon emissions to sustainable levels (Gao, 2016).  

However, despite the recent development of different measures to improve firms’ environmental 
performance, the implementation of these environmental regulations, polices and laws is fairly poor, 
and this is mainly due to the weak law enforcement (Du et al., 2014; Du, 2015). One way to improve 
the implementation of environmental regulations is to strengthen corporate governance structures, 
and particularly by appointing more women and independent directors from a wide range of 
educational backgrounds to corporate boards (Bear et al., 2010; Harjoto et al., 2015; McGuinness et 
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al., 2017; Nasr & Ntim, 2018). From a regulatory perspective, although there is no national legal 
requirement for firms listed on the Chinese Stock Exchanges to have diverse boards, the Chinese 
corporate governance codes (e.g., 2001, 2004) recommend that firms should aspire to achieve 
diversity, especially gender diversity on their boards. Similarly, due to the influence of international 
organisations, such as OECD, corporate boards of Chinese firms are now steadily becoming diverse 
through the appointment of more minorities in the form of female directors (Grant Thornton Report, 
2018). We, therefore, seek to examine the unique settings of board gender diversity/female directors 
(i.e., gender, age and educational background) and their impact on the Chinese firms’ environmental 
performance. 

 
Theoretical Framework  

Despite growing calls for studies to adopt multi-theoretical framework in explaining issues relating 
to environmental performance, prior studies have been either descriptive in nature or mainly 
employed a single theoretical perspective (Gao, 2009; McGuinness et al., 2017; Jia & Zhang, 2011). 
There is only one study, which was conducted by Lau et al. (2016) that used agency, resource 
dependence and institutional theoretical perspectives to explain the impact of governance structures 
(i.e., ratios of non-executive directors, directors’ experience, ratio of state ownership and top 
management team educational background and work experience) on corporate social responsibility 
performance. Given that there is no one theoretical framework that can fully explain the effect of 
board gender diversity on firms’ environmental performance, and in response to the recent increasing 
calls for theoretical integration (Haque & Ntim, 2018; Lau et al., 2016; Shahab et al., 2018a, b), we 
address the limitations of prior studies by adopting a multi-theoretical framework. Specifically, our 
analysis is informed by theoretical insights drawn from agency, stakeholder, resource dependence, 
legitimacy, neo-intuitional and tokenism theoretical perspectives.  

Briefly and according to agency theory (Jensen & Meckling, 1976; Nasr & Ntim, 2018), agents 
(managers) are often self-motivated and they mainly focus on maximising their own benefits at the 
expense of principals (shareholders). In this case, board gender diversity/female directors can be a 
useful way in reducing agency and information asymmetry problems by increasing board 
effectiveness (McGuinness et al., 2017), and that may improve firm environmental performance. 
However, the importance of agency theory in explaining the effect of board diversity/female directors 
on firms’ environmental performance is limited because it tends to assume that agents (managers) 
mainly focus on maximising their financial benefits, but this is not always true, as managers are often 
motivated (at least partially) to act in the best interest of shareholders (Van Slyke, 2006). 

Also, stakeholder and resource dependence theoretical perspectives view board gender 
diversity/female director representation as a good mechanism by which firms can manage the needs 
of their various influential stakeholders in order to access critical resources (Freeman & Reed, 1983; 
Pfeffer & Salancik, 1978; Elamer et al., 2018). Specifically, stakeholder theory suggests that there is 
a contractual relationship between managers and stakeholders, whereby managers are committed to 
represent and meet the expectations of stakeholders in order to obtain their approval (Erdiaw‐Kwasie 
et al., 2017; Haque & Ntim, 2018). Similarly, resource dependence theory indicates that board of 
directors seek to connect firms to critical resources by providing better networks with powerful 
stakeholders (Branco & Rodrigues, 2006; Ntim, 2016). In this setting, board gender diversity/female 
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directors can increase the presentation of stakeholders by bringing different ideas, skills and 
perspectives to corporate board decision-making (McGuinness et al., 2017). Consequently, that may 
increase the pressure on managers to improve firm environmental performance in order to satisfy 
powerful stakeholders, and thus secure access to critical resources. However, notwithstanding their 
potential usefulness in explaining the effect of board gender diversity/female directors on firms’ 
environmental performance (McGuinness et al., 2017), stakeholder and resource dependence theories 
are impaired in that they mainly focus on satisfying the needs of powerful stakeholders, who may 
often be financial stakeholders, rather than non-financial stakeholders (e.g., the broader environment 
and society) (Reverte, 2009). 

Finally, legitimacy, tokenism and neo-institutional theories tend to focus on how board gender 
diversity/female directors and environmental performance may be used to obtain approval from the 
wider society, which may enable firms to survive and be successful (Bear et al., 2010; Haque & Ntim, 
2018; Torchia et al., 2011). Specifically, legitimacy theory suggests that an organisation can 
legitimise its activities by ensuring that its value systems is congruent with the value system of the 
broader society; however, the legitimacy of an organisation may threatened when a potential/actual 
conflict exists between the two value systems (Deegan, 2002). Similarly, tokenism and neo-
institutional theories indicate that organisations can legitimise their operations by inculcating external 
norms, regulations and practices into their operations, processes and procedures (Scott, 2001; Shahab 
et al., 2018a, b; Torchia et al., 2011). Therefore, it can be argued that firms can attain social legitimacy 
and acceptance by appointing more women into their boards, which can improve their environmental 
performance. However, notwithstanding their relevance in providing an understanding of the effect 
of board gender diversity/female directors on environmental performance (Torchia et al., 2011; 
McGuinness et al., 2017), the three theories are impaired by a number of limitations, including lack 
of clarity and specificity about the identity of stakeholders, as well as offering priority to financial 
stakeholders (Ntim & Soobaroyen, 2013a, b; Zimmer, 1988; Sarhan & Ntim, 2018a, b).  

As each of the above theories is limited to some extent in explaining the effect of board 
diversity/female directors on environmental performance, we interpret the findings from a multiple 
theoretical perspective. 

 
Past Empirical Studies and Hypotheses Development 

Board gender diversity and environmental performance 

From agency theoretical perspective, board gender diversity/female directors can play an important 
role in improving board effectiveness, including increasing managers’ commitments towards 
environment and society in general, by increasing managerial monitoring, as well as bringing a 
diverse range of ideas, views, perspectives and skills to a corporate board (McGuinness et al., 2017). 
Similarly, stakeholder and resource dependence theories suggest that having more females on a 
corporate board can increase pressure on firms to demonstrate higher environmental performance in 
order to obtain the support of powerful stakeholders to secure access to critical resources (Branco & 
Rodrigues, 2006; Haque & Ntim, 2018). In addition, legitimacy and neo-institutional theories 
indicates that increasing the number of female directors can improve firms’ reputation/image by 
strengthening corporate environmental responsibilities (Bernardi et al., 2009; Deegan, 2002; Scott, 
2001; Shahab et al., 2018a, b). Finally, tokenism theory suggests that firms may appoint few female 



10 
 

directors mainly for symbolic reasons (obtain legitimacy) rather than seeking their views when 
making strategic decisions regarding the environment (Torchia et al., 2011). Therefore, tokenism 
theory expects that female directors will have no significant influence on firms’ environmental 
performance. 

Empirically, the evidence relating to the effect of board gender diversity/female directors on firm 
environmental performance is generally limited, and most of the prior studies have mainly been 
carried out in developed countries, and therefore, offers a fertile opportunity to make original 
contribution to the literature. For example, and in line with the findings of prior studies (Bear et al., 
2010; Bernardi et al., 2009; Boulouta, 2013; Hafsi & Turgut, 2013), Williams (2003) and Zhang et 
al. (2013) report that board gender diversity/female directors significantly affect US firms 
environmental performance. In China, McGuinness et al. (2017) report that the higher the proportion 
of female directors, the stronger the corporate environmental performance. Therefore, we propose the 
following hypothesis: 

 
Hypothesis 1. Board gender diversity is positively and significantly associated with firm’s 
environmental performance in China. 
 
To further investigate the impact of board gender diversity/female directors on firms’ different 

environmental aspects, we distinctively develop the following sub-hypotheses based on the RKS’s 
three aspects of measuring environmental performance (i.e., i. environmental strategies; ii. 
implementation of environmental strategies; and iii. environmental information disclosure).  

 
Prior studies (e.g., Ciocirlan & Pettersson, 2012; Bear et al., 2010; Pucheta‐Martínez & Bel‐Oms, 

2018; Williams, 2003) suggest that firms with female directors/gender-diverse boards tend to pursue 
environmentally responsible practices/strategies. For example, Glass et al. (2016) and Ciocirlan and 
Pettersson (2012) find that US firms with high proportions of female directors on board are associated 
with greater environmental performance than male-dominated boards. Similarly, Jia and Zhang 
(2011, 2013) argue that Chinese female directors have the ability to influence business strategies and 
decisions, particularly those relating to environmental activities. Based on the above arguments, we 
expect that female directors/board gender diversity can impact positively on firms’ environmental 
strategies. Hence, our next hypothesis to be tested is that: 

 
Hypothesis 1a. Board gender diversity is positively and significantly associated with firm’s 
environmental strategies in China. 
 
Board gender diversity/female directors can also play an important role in influencing the 

implementation of strong environmental related polices (Bernardi et al., 2009; Ibrahim et al., 2009). 
Jizi (2017) argues that board gender diversity/female directors can improve engagement with 
powerful stakeholders by bringing different skills, knowledge and expertise to a corporate board, and 
that can in turn facilitate the implementation of corporate environmental strategies. Empirically, 
Bernardi et al. (2009) and Boulouta (2013) find that female directors have a significant influence on 
corporate social responsibility issues among US firms. Consequently, we expect that female 
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directors/board gender diversity might positively influence corporate environmental fulfilment. 
Therefore, we set forth the following hypothesis: 

 
Hypothesis 1b. Board gender diversity is positively and significantly associated with firm’s 
implementation of environmentally friendly activities in China. 
 
Further, board gender diversity is argued to increase the involvement in environmental activities 

and disclosures (Liao et al., 2015; Jizi, 2017). Gul et al. (2011) and Jizi (2017) also consider board 
gender diversity as an important mechanism that enhances monitoring of management activities and 
facilitates disclosure on issues relating to environmental activities. Empirically, Ben-Amar et al. 
(2017), Boulouta (2013) and Liao et al. (2015) report a positive and significant association between 
board gender diversity and environmental disclosure among Canadian, US and UK firms, 
respectively. Based on the above arguments, we expect that female directors/board gender diversity 
might enhance disclosures about environmentally friendly activities. Thus, we develop the following 
hypothesis: 

 
Hypothesis 1c. Board gender diversity is positively and significantly associated with firm’s 
disclosures relating to environmental activities in China. 

Age of female directors and environmental performance 

Theoretically, age diversity is considered as an important factor that may explain part of the difference 
in environmental moral judgements among directors. Specifically, agency theory suggests that the 
environmental knowledge of directors continuously develops over time, and hence, older directors 
often tend to have a higher level of environmental moral reasoning compared with younger 
counterparts (Post et al., 2011). In this setting, agency theory expects that firms with older female 
directors tend to have better environmental performance than boards with younger directors. In 
contrast, legitimacy, stakeholder and resource dependence theories suggest that younger directors are 
more concerned about environmental problems and are motivated to support corporate reforms that 
aim to improve environmental quality (Hafsi & Turgut, 2013; Ibrahim et al., 2016; Liere & Dunlap, 
1980). This may be due to the fact that they are willing to improve their current and future reputation 
in the labour market and gain the support of key stakeholders in order to gain access to critical 
resources. In this case, stakeholder, legitimacy and resource dependence theories expect young female 
directors to promote environmentally friendly activities.  

Empirically, there is a lack of studies examining the influence of female directors’ age on firms’ 
environmental performance, and thus this offers a good opportunity to contribute to the existing 
research. Post et al. (2011) examined the association between directors’ age and US firms’ 
environmental performance and found positive link between them. However, Hafsi and Turgut (2013) 
report negative association between age diversity and firms’ social performance. Given that prior 
studies found age diversity to have influence on firms’ environmental performance, we hypothesise 
that: 

 
Hypothesis 2. Age of female directors is positively and significantly associated with firms’ 
environmental performance in China. 
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In addition to examining the impact of age diversity on firm’s overall environmental performance 
score, we distinctively develop the following sub-hypotheses based on the RKS’s three environmental 
((i) strategy, (ii) implementation and (iii) disclosure)) aspects of measuring environmental 
performance. 

 
Age of directors is argued to have significant influence on firm’s strategy towards the 

environment and society. Specifically, Ferrell et al. (2017) argue that older managers tend to have 
greater experience and knowledge to deal with complex ethical issues, and that in turn can positively 
influence firms’ policies towards the environment and society. However, Hambrick and Mason 
(1984) and Vroom and Pahl (1971) argue that many cognitive abilities of managers (e.g., ability to 
make good and quick decisions, confidence in decisions) decline with age, and as a result, older 
managers often tend to avoid taking risks. This consequently may have significant effect on firm’s 
strategic decisions, including those relating to the environment and society. Similarly, Cummings 
(2008) and Liere and Dunlap (1980) argue that younger managers often tend to accept and support 
reforms that are aimed at improving firms’ environmental performance. Based on the above 
arguments, we expect that the age of female directors to be related to firm’s strategy toward the 
environment, and hence we hypothesise that: 

 
Hypothesis 2a. Age of female directors is positively and significantly associated with firm’s 
environmental strategies in China. 
 
Age of directors may also play an important role in influencing the implementation of strong 

environmental related strategies. Diamantopoulos et al. (2003) argue that old managers often have 
the financial ability and resources to support the implementation of strong environmental related 
policies. However, Hafsi and Turgut (2013) suggest that young managers often have more alertness 
and energy to deal with environmental and ethical issues, and hence that may strengthen the 
implementation of good environmental practices. Therefore, we argue that the age of female directors 
is likely to influence corporate environmental fulfilment. Thus, we hypothesise that: 

 
Hypothesis 2b. Age of female directors is positively and significantly associated with firm’s 
implementation of environmentally friendly activities in China. 
 
Directors’ age is also argued to influence the level of disclosure on issues relating to the 

environment and society (Cucari et al., 2018; Ibrahim et al., 2016). Ibrahim et al. (2016) argue that 
younger managers are more dynamic, innovative and open in terms of making changes to their firms’ 
business strategies if necessary. Similarly, Vroom and Pahl (1971) suggest that younger managers 
tend to have less experience and prefer to take more risks in order to improve their status in the labour 
markets. This implies that younger managers are more likely to be motivated to engage in voluntary 
disclosure about environmental issues in order to improve their reputation/image in the labour market. 
Thus, we hypothesise that: 

 
Hypothesis 2c. Age of female directors is positively and significantly associated with firm’s 
disclosures relating to environmental activities in China. 
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Level of education of female directors and environmental performance 

Hitt and Tyler (1991) argue that the level of education can affect managers’ cognitive ability and 
value system, and that may in turn influence firm’s strategic decisions. Similarly, Hambrick and 
Mason (1984) suggest that managers’ level of education can affect firm’s degree of innovativeness, 
and hence firm’s strategic decisions. Additionally, Diamantopoulos et al. (2003) indicate that more 
educated managers may put more pressure on their firms in order to control environmental issues, 
because they tend to have greater environmental awareness than less educated managers.  
 

Empirically, existing studies investigating the impact of female directors’ level of education on 
firm’s environmental performance are rare, and therefore, offers a fertile opportunity to make original 
contributions to the literature. For example, Gadenne et al. (2009) report insignificant association 
between the level of education and managers’ environmental behaviour and awareness. In contrast to 
this finding, and in line with the assumption of resource dependence theory, we expect more educated 
female directors to have better environmental awareness than less educated female directors, and 
hence, we propose the following hypothesis: 

 
Hypothesis 3. Level of education of female directors is positively and significantly associated 
with firms’ environmental performance in China. 
 
In addition to examining the impact of female directors’ educational level on firm’s overall 

environmental performance score, we distinctively develop the following sub-hypotheses based on 
the RKS’s three aspects of measuring environmental performance. 

 
Female directors’ level of education can affect firm’s strategy towards environment and society 

by improving board independence and providing different perspectives of supervision (Hambrick & 
Mason, 1984; Hitt & Tyler, 1991; Zalata et al., 2018). Dollinger (1984) suggests that educated 
managers are more concerned about the external environment and they tend to be better able to deal 
with complex ethical issues, and that in turn can positively influence their firms’ policies towards the 
environment and society. Empirically, Norburn and Birley (1988) report a positive association 
between changes in the business strategy and level of educations among US firms. Therefore, we 
expect that female directors’ level of education can impact positively on firms’ environmental 
strategies. Hence, our next hypothesis to be tested is that: 

 
Hypothesis 3a. Level of education of female directors is positively and significantly associated 
with firm’s environmental strategies in China. 
 
Managers’ level of education and knowledge can also influence the implementation of 

environmental management practices (Abdul Wahab et al., 2018). Gadenne et al. (2009) argue that 
educated directors tend to have more knowledge and experience about environment, and hence, they 
care more about ethical and environmental issues. Diamantopoulos et al. (2003) also suggest that 
educated directors are more motivated to support environmentally friendly activities in order to meet 
the expectations of stakeholders and obtain their approval. Therefore, we argue that female directors’ 



14 
 

level of education is likely to affect the level of corporate environmental fulfilment. Thus, we 
hypothesise that: 

 
Hypothesis 3b. Level of education of female directors is positively and significantly associated 
with firm’s implementation of environmentally friendly activities in China. 
 
Finally, directors’ educational level can also affect disclosure practices about environmental 

issues. Dollinger (1984), and Hambrick and Mason (1984) argue that educated directors are more 
likely to support innovative ideas and tolerate ambiguity. Additionally, Wallace and Cooke (1990) 
suggest that the demand for corporate accountability increases with the increase in the level of 
education of directors. Similarly, Haniffa and Cooke (2002) indicate that educated directors are more 
motivated to engage in voluntary disclosure practices in order to demonstrate public accountability 
and improve their firms’ reputation/image. Therefore, we expect that the level of education of female 
directors might enhance disclosures about environmentally friendly activities. Thus, we develop the 
following hypothesis: 

 
Hypothesis 3c. Level of education of female directors is positively and significantly associated 
with firm’s disclosures relating to environmental activities in China. 

 

Research Design  

Data and sample  

Our sample is drawn from all A-share listed companies on Shanghai Stock Exchange. We restricted 
our final sample to companies with full data available on Rankins Ratings (RKS), and this resulted in 
having 269 companies in 2011, 313 in 2012, 344 in 2013, 365 in 2014 and 383 in 2015 (i.e., 1,674 
firm-year observations). We started our study in 2011 because data on the number of female directors, 
age of female directors and level of education of female directors was not available before 2011. The 
financial year of 2015 was the last year for which data was available at the time of collecting the data. 
The Chinese Stock Market and Accounting Research (CSMAR) database was used to collect the data 
on board diversity/female directors, other governance measures and the control variables.  

 
Variable definition and econometric model 

Table 1 summarises all the main types of variables used in conducting our empirical analyses. To test 
our hypotheses, we use three main types of variables. First, the main dependent variable of this study 
is environmental performance. Following prior Chinese studies (Lau et al., 2016; McGuinness et al., 
2017; Shahab et al., 2018a, b), we used ratings from Rankins (RKS) as a proxy for environmental 
performance. Additionally, we distinctively include the three categories of the RKS ratings, which are 
(i) macrocosm, (ii) content, and (iii) technique, to measure: (i) the overall corporate environmental 
strategy; (ii) the implementation of environmental strategies; and (iii) the extent of environmental 
disclosure, respectively. 
 

Table 1 about here 
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Second, our main independent variables are: percentage (BGN), age (AFD) and level of education 

(LEFD) of female directors. Finally, to limit possible omitted variables bias (Gujarati, 2003), we 
include board size (BRDZ), firm size (FRMZ), leverage (LVRG), profitability (ROE) and state-
ownership (SOWN), as control variables. Therefore, our estimated Ordinary Least Square (OLS) 
regression model is as follows: 

                     itit
l
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1
3210                                          (1) 

Where ESPR represents our main dependent variables and are measured using corporate total 
environmental rating (TESPR), macrocosm (MCR), content (CNT) and technique (TCH) scores. BGN, 
AFD and LEFD are our main independence variables and they refer to percentage, age and level of 
education of female directors, respectively. CTRS refers to firm-level control variables, including 
board size (BRDZ), firm size (FRMZ), leverage (LVRG), profitability (ROE) and state-ownership 
(SOWN). The empirical analyses of this paper, including descriptive statistics and multivariate 
regression are presented in the next sections. 

 
 

Empirical Results and Discussion  

Descriptive statistics  

Summary descriptive statistics relating to the environmental performance score, board 
diversity/female directors and control variables have been presented in Tables 2 and 3, respectively. 
A number of interesting findings emerge from these tables. First, the evidence from Table 2 indicates 
that the environmental performance scores vary substantially among our sample. For example, 
TESPR ranges from a minimum of 12.53% to a maximum of 87.95% with a mean (a median) of 
38.43% (35.12%), which is similar to the finding of McGuinness et al. (2017). Similarly, the 
distribution of MCR, CNT and TCH scores shows similar pattern. MCR score, for example, ranges 
from a minimum of 2.81% to a maximum of 27.56%, with a mean (a median) of 12.81% (11.95%). 
Additionally, Table 2 shows that the environmental performance scores have increased over time. For 
example, the TESPR score has increased from 34.06% in 2011 to 42.26% in 2015, accounting for 
about 24 percentage points increase over the five years investigated. Similarly, Table 2 shows that 
the scores of RKS three categories increase over time. For instance, Panel 2 and 3 of Table 2 suggest 
that MCR and CNT scores are increasing steadily from 10.47% (15.57%) in 2011 to 14.76% (18.23%) 
in 2015, accounting for about 41 (17%) percentage points increase over the five years analysed. 
 

Table 2 near here 

Further, Panels 1, 2 and 3 of Table 3 present summary descriptive statistics relating to board 
diversity/female directors, corporate governance and general firm characteristics variables, 
respectively. Overall, the three panels show wide spread for all variables under examination. For 
example, and in line with the findings of prior studies (McGuinness et al., 2017), board gender 
diversity (BGN) ranges from a minimum of 0% to a maximum of 55.56%, with an average of 10.44%, 
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indicating that, on average, the board of Chinese A-listed firms are dominated by males. Age of 
female directors (AFD) also ranges between 30 and 73 years with a mean value of 51 years. With 
reference to the other remaining variables, including the level of education of female directors 
(LEFD) and control variables (BRDZ, SOWN, FRMZ, LVRG and ROE), all show wide variation, 
indicating that there is adequate variation in our variables. 

 
Table 3 near here 

Table 4 contains correlation matrix for all variables included in our study, in order to identify the 
presence of any multicollinearity problems. Overall, the levels of correlation among all variables are 
somewhat low, implying that there are no serious multicollinearity problems. 

Table 4 near here 

Regression analyses and discussion 

Table 5 reports the results of the impact of board diversity/female directors (i.e., gender, age and level 
of education of female directors) on firms’ environmental performance. Specifically, Model 1 reports 
the results of our main three hypotheses regarding the impact of female directors/board diversity of 
firms’ overall environmental performance (TESPR), whereas Models 2, 3 and 4 show the results of 
our sub-hypotheses regarding the influence of board diversity on each dimension of the Rankins’ RKS 
ratings (MCR, CNT and TCH).  

First, the proportion of female directors (BGN) in Table 5 is positively and significantly 
associated with TESPR in Models 1, implying that hypothesis 1 is empirically supported. The positive 
effect of BGN on TESPR is also consistent with the findings of prior studies (Boulouta, 2013; Hafsi 
& Turgut, 2013; McGuinness et al., 2017) and the theoretical predictions that board gender diversity 
can play an important role in enhancing board effectiveness by bringing diverse perspective, 
knowledge, experience and ideas to the board (McGuinness et al., 2017). Our findings further extend 
the work of extant literature by validating that BGN is positively and significantly associated with the 
adoption (MCR) and implementation (CNT) of good environmental strategies (MCR), as well as 
disclosure about those strategies (TCH). 

Table 5 near here 

Second, the findings reported by Model 1 of Table 5 suggest that there is a positive and significant 
association between the age of female directors (AFD) and TESPR, and thus, hypothesis 2 is 
supported. This also provides empirical support for the predictions of agency theory that firms with 
older directors tend to have better environmental performance, and this may due to the fact that older 
managers often tend to have greater experience and knowledge to deal with complex ethical issues 
(Ferrell et al., 2017). Further, our findings extend the work of prior studies by indicating that age of 
female directors is positively and significantly associated with MCR, CNT and TCH, in Models 2, 3 
and 4, respectively. The implication of this finding is that old female directors tend to support the 
implementation of, and disclosure about, good environmental strategies in order to demonstrate 
public accountability and improve their firms’ reputation/image (Diamantopoulos et al., 2003). 
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Finally, the coefficient on the level of education of female directors (LEFD) in Model 1 of Table 
5 is positively, but insignificantly associated with TESPR, implying that hypothesis 3 is not supported. 
The evidence does not also provide support for the predictions of resource dependence theory that 
educated directors tend have greater environmental awareness. Empirically, the obtained evidence 
provides empirical support for the findings of Gadenne et al. (2009), which indicate that there is no 
significant association between directors’ level of education and awareness of environmental issues 
among Australian SMEs. Additionally, Models 2 to 4 in Table 5 indicate that LEFD is insignificantly 
associated with the adoption (MCR) and implementation (CNT) of good environmental strategies 
(MCR), as well as disclosure about those strategies (TCH), implying that hypotheses 3a, 3b and 3c 
are not empirically supported.  

Additional analyses 

We conduct several additional tests to check the robustness of the obtained results. For example, to 
control for unobserved firm-specific heterogeneity, simultaneity and dynamic endogeneity, we follow 
Wintoki et al. (2012) in using dynamic system GMM model. The results in Models 1 to 4 of Table 6 
remain generally the same as those in Models 1 to 4 of Table 5, suggesting that our results are fairly 
robust to the presence of any potential problems that may arise from unobserved firm-specific 
heterogeneity, simultaneity or dynamic endogeneity. All the model specifications pass the AR (2) test 
for the second-order autocorrelation test for the validity of the instruments. In addition, to test the 
existence of non-linear association among board gender diversity (BGN), age of female directors 
(AFD) and firms’ environmental performance (TESPR), we re-estimated Models 1 of Table 5 by 
adding the square of BGN and AFD. Our findings in Table 6 (Models 5-8) suggest that firms’ 
environmental performance significantly increases with the increase in the proportion of female 
directors. This implies that BGN has non-linear relationship with firm’s environmental performance. 
However, Models 5 to 8 in Table 6 indicate that AFD has no non-linear association with firm’s 
environmental performance. 

Table 6 near here 

Overall, the findings of these additional analyses make us fairly confident that our results do not 
appear to be driven by any potential endogenous sample selection problems. 

 

Conclusions  

Despite increasing the importance of pursing environmentally friendly activities and the significant 
recent changes in environment policies and regulations in China, there is a clear lack of studies 
(McGuinness et al., 2017) examining the extent to which corporate board gender diversity/female 
directors can impact on Chinese firms’ environment performance. Therefore, the objective of this 
study is to examine the impact of female directors/corporate board gender diversity (i.e., in terms of 
the proportion, age and level of education of female directors) on Chinese firms’ environmental 
performance. We interpret our findings by relying on insights from different theories (i.e., agency, 
legitimacy, neo-institutional, resource dependence, stakeholder, and tokenism theoretical 
perspectives) in order to provide better explanation of issues relating to the impact of corporate board 
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diversity on firms’ environmental performance. Our study, therefore, extends, as well as contributes 
to the existing literature in the following ways. 

First, we extend the extant literature by examining the impact of board diversity on not only 
firms’ overall environmental performance score, but also on business strategy, implementation and 
disclosure of environmentally friendly activities. Second, previous studies (McGuinness et al., 2017; 
Lau et al., 2016) examining the impact of board diversity on firm’s environmental performance have 
focused mainly on the mere presence of female directors in the boardroom, whereas studies which 
have examined the impact of unique female directors’ characteristics, such as their proportion, age 
and level of education on firm’s environmental performance are scarce. Consequently, this study 
contributes to the extant literature by examining the impact of board gender diversity (i.e., in terms 
of the proportion, age and level of education of female directors) on the adoption, implementation 
and disclosure of environmentally responsible activities. Overall, the results indicate that board 
gender diversity, in the form of female directors, has a significant impact on the Chinese firms’ 
environmental performance. 

Third, our findings have important implications for regulators and policy-makers. For example, 
the findings suggest that environmental performance scores vary substantially among our sampled 
companies. This can serve as a motivation for the Chinese regulatory authorities and policy-makers 
to find ways to enhance the implementation and enforcement of environmental policies and laws. To 
promote effective compliance and enforcement of environmental policies and laws, the regulatory 
authorities (e.g., Shenzhen and Shanghai Stock Exchanges and China Securities Regulatory 
Commission) may consider establishing a special environmental compliance and enforcement 
committee to frequently monitor the implementation of environmental policies and laws among 
Chinese listed companies. Further, our findings indicate that female directors/corporate board gender 
diversity generally impacts positively on firm environmental performance. This implies that policy 
reforms that are aimed at improving the involvement of women in the top management of firms should 
be pursed jointly with those directed at enhancing environmental performance. In this respect, China 
Securities Regulatory Commission, for example, can work closely with Shenzhen and Shanghai Stock 
Exchanges to implement better governance and environment policies that are aimed at improving the 
engagement of female directors in Chinese listed companies to comply with. Additionally, our results 
suggest that Chinese companies with more diverse boards tend to have better environmental 
performance, and this may encourage Chinese policy-makers and regulators to introduce new 
legislations that the can serve as a motivation for Chinese companies to have diverse boards in order 
to improve their environmental performance. Fourth, the evidence provided in our paper provides 
potential insight for future studies. Our paper, for example, focused only on Chinese firms. Future 
research may, therefore, extend our study by including firms from both developing and developed 
countries.  

Finally, although our results are robust across a number of econometric models, this study has 
some limitations, including examining environmental performance from a quantitative perspective. 
Similarly, like all archival research of this nature, our proxies for board gender diversity/female 
directors and environmental performance may or may not reflect practice. Hence, future research may 
offer new insights by conducting face-to-face interviews and employing case studies with directors 
and managers to assess the effect of board gender diversity on environmental performance. In 
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addition, we relied on agency, legitimacy, stakeholder, resource dependence, neo-institutional and 
tokenism theories, and thus, future studies may rely on insights from other theories, such as 
stewardship and upper echelons theories, when examining the effect of board diversity on firm’s 
environmental performance. Further and due to data limitations, we employed a few female directors’ 
characteristics, such as age, proportion and education. Future studies may, therefore, offer new 
insights by employing other measures, such as experience, expertise and ethnicity of female directors 
when estimating the corporate board gender diversity–environmental performance nexus. Finally, our 
study focused mainly on Chinese listed firms. Future researchers may be able to extend our findings 
by expanding our sample to incorporate other emerging economies in Africa, Asia, Europe and 
Middle East, such as Brazil, Egypt, India, Indonesia, Mexico, Nigeria, Poland, Russia, South Africa, 
Saudi Arabia and Turkey, amongst others. 
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Environmental performance – dependent variables 
TESPR Is a score developed by RKS ratings agency to measure the total environmental 

performance. 
MCR Is the first dimension of RKS scoring system and it measures the overall corporate 

environmental responsibility strategy. 
CNT Is the second dimension of RKS scoring system and it measures effectiveness of 

the implemented environmental strategy. 
TCH Is the third dimension of RKS scoring system and it measures the extent of 

environmental disclosure. 
 
Board diversity – independent variables 
BGN Percentage of female to total number of board members. 
AFD Age of female directors. 
LEFD Level of education of female directors and is defined as a continuous variable 

ranging from 1 to 5 (e.g., secondary school or below, junior college, 
undergraduate, master, and doctorate). 

 
Controls (other corporate governance mechanisms) 
BRDZ Total number of directors’ on a corporate board. 
SOWN 1 if the largest shareholder of a firm is a state-owned enterprise, 0 otherwise. 

 
Controls (general firm characteristics) 
FRMZ Natural logarithm of a firm total assets. 
LVRG Total debt to total assets. 
ROE Net profit after tax divided by total equity. 
Table 1. Summary of measures and variables. 
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All  

 
2011 

 
2012 

 
2013 

 
2014 

 
2015 

Panel 1: Overall environmental performance score - TESPR (%) 
Mean 38.43 34.06 35.80 38.12 40.19 42.26 
Median  35.12 30.39 32.09 34.15 36.43 39.55 
STD 13.15 13.23 13.58 12.54 12.53 12.50 
Minimum 12.53 12.53 15.12 18.48 19.70 18.27 
Maximum 87.95 80.29 81.88 82.44 87.85 87.18 
Panel 2: Macrocosm score - MCR (%)   
Mean 12.81 10.47 10.89 12.84 14.13 14.76 
Median  11.95 9.17 9.61 11.48 12.89 13.59 
STD 4.69 4.59 4.64 4.38 4.22 4.16 
Minimum 2.81 3.28 2.81 4.45 6.09 5.63 
Maximum 27.56 26.83 25.55 26.25 27.56 26.84 
Panel 3:  Content score - CNT (%)    
Mean 17.22 15.57 16.44 17.46 17.84 18.23 
Median  16.17 14.44 15.56 16.22 16.70 17.23 
STD 6.02 5.98 6.36 5.72 5.72 6.01 
Minimum 3.00 4.88 3.00 5.63 6.84 4.10 
Maximum 39.59 35.44 37.13 37.13 39.59 38.76 
Panel 4: Technique score - TCH (%) 
Mean 6.51 6.40 6.30 6.12 6.37 6.86 
Median  5.92 6.03 5.62 5.29 5.72 6.22 
STD 1.95 2.56 1.84 1.85 1.81 1.65 
Minimum 0.56 0.56 3.31 4.30 4.14 4.74 
Maximum 17.65 17.65 16.32 15.88 14.34 14.47 
Table 2. Summary descriptive statistics of the environmental performance scores. 
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Variables Mean Median Std. Dev. Min Max 

 
Panel 1: Independent variables (board diversity) 
  BGN (%) 10.44 9.09 10.41 0.00 55.56 
  AFD (years) 51.10 50.00 7.24 30.00 73.00 
  LEFD  3.84 4.00 0.71 2.00 5.00 

 
Panel 2: Controls (corporate governance mechanisms) 
  BRDZ (no.) 11.19 11.00 2.92 5.00 25.00 
  SOWN (dummy) 0.76 1.00 0.43 0.00 1.00 

 
Panel 3: Controls (general firm characteristics) 
  FRMZ (lnta) 23.28 23.14 1.45 19.54 28.51 
  LVRG (%) 53.50 54.50 18.66 5.50 97.17 
  ROE (%) 7.50 8.25 13.03 -85.94 84.67 
Table 3. Summary descriptive statistics of all independent and control variables. 
Please see Table 1 for variable definitions. 
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Variable TESPR MCR CNT TEC BGN AFD LEFD BRDZ SOWN FRMZ LVRG ROE 
TESPR             
MCR 0.94***            
CNT 0.97*** 0.85***           
TCH 0.87*** 0.79*** 0.81***          
BGN -0.05** -0.03 -0.05** -0.04         
AFD 0.18*** 0.16*** 0.16*** 0.14*** -0.10***        
LEFD -0.01 -0.03 -0.00 -0.03 -0.05 -0.18***       
BRDZ 0.13*** 0.14*** 0.11*** 0.08*** -0.04* -0.03 0.04      
SOWN 0.16*** 0.14*** 0.15*** 0.11*** -0.21*** 0.18*** 0.13** 0.12***     
FRMZ 0.47*** 0.43*** 0.44*** 0.42*** -0.21*** 0.23*** -0.04 0.16*** 0.19***    
LVRG 0.08*** 0.08*** 0.07*** 0.07*** -0.10*** 0.05* -0.06 0.041* 0.07*** 0.42***   
ROE 0.03 0.00 0.05* 0.07*** -0.01 0.03 -0.08 -0.06** -0.09*** 0.10*** -0.18***  
Table 4. Correlation matrix. 
*, ** and *** represent significant at 10%, 5% and 1% levels, respectively. 
Please see Table 1 for variable definitions.  
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Dep. Variable 
(Model) 

TESPR  
(1) 

MCR 
(2) 

CNT 
(3) 

TCH 
(4) 

 
Independent variables (board diversity) 
    BGN 0.231(.005)*** 0.086(.004)*** 0.105(.005)*** 0.032(.008)*** 

    AFD 0.196(.049)** 0.063(.080)* 0.097(.033)** 0.019(.085)* 

    LEFD 0.241(.803) 0.013(.969) 0.146(.739) 0.010(.943) 
 
Controls (corporate governance mechanisms) 

    BRDZ -0.197(.395) 0.024(.771) -0.112(.288) -0.061(.073)* 

    SOWN 3.197(.070)* 0.696(.275) 1.618(.044)** 0.250(.333) 
 
Controls (general firm characteristics) 

    FRMZ 5.026(.000)*** 1.570(.000)*** 2.154(.000)*** 0.744(.000)*** 

    LVRG -0.060(.129) -0.009(.553) -0.033(.067)* -0.007(.257) 
    ROE -0.112(.075)* -0.041(.068)* -0.046(.105) -0.010(.259) 
Constant -89.098*** -28.178*** -37.973*** -11.341*** 

Durbin-W. Stat. 1.864 1.868 1.847 1.859 
F- value 18.523*** 14.520*** 16.958*** 16.981*** 

Adj. R2 0.269 0.222 0.251 0.252 
No.  1,674 1,674 1,674 1,674 
Table 5. Effects of board diversity on environmental performance. 
*, ** and *** represent significant at 10%, 5% and 1% levels, respectively. 
Please see Table 1 for variable definitions. 
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 GMM  Non-linearity 
Dep. Variable 
(Model) 

TESPR  
(1) 

MCR 
(2) 

CNT 
(3) 

TCH 
(4) 

 TESPR  
(5) 

MCR 
(6) 

CNT 
(7) 

TCH 
(8) 

 
Lagged  TESPR  0.688(.000)*** 0.468(.000) *** 0.515(.000) *** 0.433(.000)***      
 
Independent variables (board diversity) 
    BGN 0.347(.002) *** 0.194(.020) ** 0.175(.031) ** 0.058(.009) ***  -0.697(.009)*** -0.164(.093)* -0.335(.006)*** -0.079(.044)** 

    BGNSq.      0.021(.000)*** 0.005(.008)*** 0.010(.000)*** 0.002(.003)*** 

    AFD 0.180(.515) 0.240(.009) *** 0.080(.593) 0.320(.025) **  0.656(.526) 0.492(.192) 0.261(.577) -0.037(.807) 
    AFDSq.      -0.004(.657) -0.004(.254) -0.0026(.726) 0.001(.707) 
    LEFD 0.717(.004) *** 0.049(.945) 1.138(.001) *** 0.337(.010) **  -0.046(.962) -.106(.760) 0.013(.976) -0.019(.895) 
 
Controls (corporate governance mechanisms) 
    BRDZ 0.726(.031) ** 0.484(.000) *** 0.144(.501) 0.087(.143)  -0.350(.132) -0.017(.837) -0.184(.081)* -0.079(.021)** 

    SOWN 3.528(.206) 0.719(.541) 4.613(.014) ** 0.183(.799)  3.595(.042)** 0.712(.269) 1.822(.023)** 0.331(.204) 
 
Controls (general firm characteristics) 
    FRMZ 2.190(.142) 0.717(.175) 1.296(.080) * 0.611(.010) **  5.036(.000)*** 1.590(.000)*** 2.156(.000)*** 0.738(.000)*** 

    LVRG -0.068(.363) -0.025(.465) -0.081(.064) * -0.012(.404)  -0.064(.105) -0.10(.475) -0.035(.053)* -0.007(.246) 
    ROE -0.072(.365) -0.035(.296) -0.024(.579) -0.012(.480)  -0.125(.044)** -0.046(.041)** -0.052(.063)* -0.012(.205) 
Constant -62.577(.024) ** -30.691(.001) *** -20.492(.160) -15.922(.000) ***  -90.874*** -36.844*** -37.398*** -8.561*** 

F- value 46.49*** 38.33*** 18.24*** 15.97***  16.603*** 12.606*** 15.474*** 14.782*** 

Adj. R2      0.291 0.234 0.276 0.266 
AR(1) -3.64*** -4.09*** -3.41*** -3.21***      
AR(2) -0.39 -0.04 -0.08 -0.17      
No.  857 857 857 857  1674 1674 1674 1674 
Table 6.  Robustness tests. 
*, ** and *** represent significant at 10%, 5% and 1% levels, respectively. 
Please see Table 1 for variable definitions. 
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