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Abstract: Knowledge of the impact of board gender diversity on environmental violations in 
Europe remains limited, as previous literature has focused on socially responsible practices, with 
less research being directed toward the determinants of corporate actions that harm the 
environment. This study aimed to address this gap through a multi-theoretical approach and by 
using different estimation methods. In addition, we used penalties related to environmentally 
harmful practices, since they represent an appropriate proxy for measuring environmental 
irresponsibility given that they directly reflect sanctions imposed by regulators and are therefore 
not subject to manipulation or greenwashing practices. We analyzed a sample of non-financial 
firms in the STOXX Europe 600 index for 2016–2022. Our findings indicate that board gender 
diversity leads to a reduction in environmental violations. These results suggest that female 
directors help mitigate environmental misconduct by improving oversight, enhancing the firm’s 
public image, and facilitating access to essential resources. In addition, board gender diversity 
improves decision-making and fosters a culture of sustainability by integrating diverse 
perspectives and approaches. We validated the robustness of our results by using different 
procedures to address endogeneity issues (OLS, TOBIT, 2SLS, Heckman, and GMM). 
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1. Introduction  

The presence of women on boards of directors has increased significantly in recent years (Spencer 
Stuart, 2022), boosting corporate and academic interest in understanding the impact of their presence on 
corporate performance (Laique et al., 2023; Mumu et al., 2022; Baker et al., 2020). Parallel to social and 
academic interest in the role of women in positions of responsibility in firms, another key challenge has 
emerged, namely what environmental impact firms have. According to the report Reaching Net Zero by 
2050, based on an analysis of over 1,000 listed companies in main European stock market indices, firms’ 
commitment to reach zero greenhouse gas emissions has accelerated over the last two years. Also, almost 
a third of the largest European listed companies have set themselves the target of achieving this reduction 
by 2050 (Bouckaert et al., 2021). This commitment has been driven by increased pressure from both 
investors and consumers, who demand more environmentally responsible behaviors from firms and 
governments (Al Amosh, 2024a; Liu, 2018; Ioannou & Serafeim, 2015; Flammer, 2013). The increasing 
stakeholder demand for sustainable practices has strengthened firms’ environmental commitment, 
leading them to adopt standards that are more beneficial for the planet in the long term. A new strand of 
literature has thus emerged focusing on investigating firms’ environmental performance, highlighting the 
importance of sustainable practices and their positive impact on the environment (Ananzeh et al., 2024; 
Liao and Zhang, 2024; Al Amosh & Khatib, 2023; Nadeem, 2021; Henry et al., 2019; Liu, 2018; 
Bhandari and Javakhadze, 2017; Fernando et al., 2017; Ferrell et al., 2016; Flammer, 2015; Krüger, 2015), 
and pointing to the importance of board composition in determining firms’ social performance (Al 
Amosh, 2024b; Esterhuyse, 2020; Kikwiye, 2019).  

In this setting, some examples point to female leadership as being key to promoting sustainable 
practices in global firms. Mary Barra, CEO of General Motors, has led the transition to electric vehicles 
and has committed to achieving net zero emissions by 2040. Isabelle Kocher, former CEO of Engie in 
France, has driven a transition to cleaner energy, focusing on energy efficiency and investment in 
renewable energy. Ana Botín, president of Banco Santander, has integrated environmental, social, and 
governance (ESG) criteria into the bank’s strategy, promoting sustainability and moving toward a green 
economy. Lisa Jackson, the vice president of Apple, has been instrumental in implementing a model 
based on the exclusive use of renewable energy in the firm’s operations. In addition, academic literature 
has highlighted the presence of female directors as a key factor in firms’ ethical performance (Kamran 
et al., 2023; Wu et al., 2022; Amorrelli & García-Sánchez, 2020; Liao et al., 2015; Post et al., 2011). 
However, firms can be both socially “good and bad” at the same time (Fleitas-Castillo et al., 2024; 
Clark et al., 2022; Nardella et al., 2020; Keig et al., 2015; Herzig & Moon, 2013; Strike et al., 2006). 
Analysis of firms’ social behavior therefore proves complex and requires a holistic approach to assess 
the true social impact of corporate activities. While firms may be increasing their environmental 
responsibility through more responsible and environmentally friendly practices, they may also, at the 
same time, be engaging in irresponsible actions that harm the environment. Exploring the drivers of 
unethical corporate behavior thus emerges as a pivotal issue. Previous literature points to the pressure 
to reduce costs, the lack of strict regulations, or the weakness of institutions as drivers of irresponsible 
actions (Gao & Yang, 2021; Surroca et al., 2013; Boudier & Bensebaa, 2011; Matten & Moon, 2008; 
Matten & Moon, 2005). Nevertheless, the relationship between female directors and episodes of 
environmental irresponsibility in firms has been largely overlooked.  

The relationship between gender diversity and environmental violations remains unclear from a 
theoretical standpoint, and female directors may be key contributors to higher ethical standards, greater 
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scrutiny, and high-quality decision-making, stemming from a variety of experiences and perspectives 
(Feng & Xiang, 2023; Briano-Turrent, 2022; Ongsakul et al., 2021; Adams et al., 2015; Gul et al., 2011; 
Adams & Ferreira, 2009; Cox & Blake, 1991). These studies suggest that female directors exhibit 
greater independence from the “old boys’ club” and show more concern for their reputational role in 
overseeing corporate decisions (Kamil & Appiah, 2022; Nadeem et al., 2020; Levi et al., 2014). 
Compared to male directors, female directors tend to better safeguard stakeholder concerns by avoiding 
opportunistic performance (Javeed et al., 2022; Usman et al., 2019; Zalata et al., 2019). In addition, 
they enhance the firm’s legitimacy by increasing trust, transparency, and ethical reputation, thus 
attracting investors, customers, and employees (Zahid et al., 2025; Nadeem, 2021). However, from an 
attribution perspective, the appointment of female directors might be used as a symbolic strategy to 
mitigate any negative impact on the setting, i.e., the firm might use female directors as an instrument 
to increase stakeholder trust so that stakeholders react less negatively to unethical performance (Nirino 
et al., 2021). Female directors therefore act as moral capital or as an “insurance policy” that protects 
the firm from the negative effects of environmental violations, giving it “the benefit of the doubt” 
regarding the organization’s intentions (Godfrey, 2005; Klein & Dawar, 2004; Borghesi et al., 2014; 
Shiu & Yang, 2017). In addition, the presence of female directors might create fault lines in the board 
by dividing it into subgroups based on directors’ demographic characteristics (Mäs et al., 2013; Lau & 
Murnighan, 1998). The presence of fault lines leads to weaker board performance (Thatcher et al., 
2003), which may facilitate the occurrence of environmental violations. 

We aim to shed light on this issue by examining the impact of female directors on corporate 
environmental violations. To achieve this, we analyzed a sample of European non-financial firms 
included in the Euro Stoxx 600 from 2016 to 2022. Drawing on information provided by the Good 
Jobs First database, we used environmental fines as a measure of corporate environmental misconduct. 
These fines represent substantiated violations of environmental regulations and are imposed by 
government agencies as a result of official investigations, thereby providing a clear and transparent 
resolution of environmental infractions (Duan et al., 2024; Foulon & Marsat, 2023; Raghunandan & 
Rajgopal, 2022; Wu et al., 2021; Wang et al., 2020; Du, 2015). Furthermore, due to their more direct 
nature and the authority of the regulatory actions that lie behind them, environmental fines are not 
susceptible to corporate manipulation through greenwashing—a tactic used by some firms to improve 
their public image without adequately addressing environmental concerns (Birindelli et al., 2024; 
Eliwa et al., 2023; Liu, 2018; Matejek & Gössling, 2014; Laufer, 2003; Fields, 2002). We employed 
various models to address endogeneity and data-censoring problems. In all cases, results showed a 
negative impact of the presence of female directors on firms’ environmental sanctions.  

Our study makes several contributions to existing literature. First, it enhances the current 
understanding of what impact women in leadership roles have on corporate policies, particularly those 
affecting the environment. This highlights the outcomes and implications of policies that promote 
gender diversity in the corporate arena (García-Meca et al., 2022; Liu et al., 2014; Cumming et al., 
2015; Adams & Ferreira, 2009). While previous research has found a link between gender diversity 
and increased positive corporate social responsibility initiatives (Javeed et al., 2022; Orazalin & 
Baydauletov, 2020; McGuinness et al., 2017), the influence of female directors on corporate 
environmental misbehavior remains largely unexplored. This study addresses this gap by using 
environmental sanctions as a direct measure of environmental misconduct, providing new evidence 
that greater gender representation in firms is associated with fewer environmental violations. Second, 
this research contributes to the literature on environmental risks and corporate governance (Kazim et 
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al., 2024; Shahab et al., 2023; Abebe & Acharya, 2022; Carvajal et al., 2022; Kyaw et al., 2022; 
Kassinis & Vafeas, 2002) providing further evidence to the study of Liu (2018) by showing that gender 
diversity on boards correlates with a reduction in environmental violations in a setting of low litigation 
risk, a high prevalence of ownership concentration (Djankov et al., 2008; La Porta et al., 1999), and 
where reputation plays a prominent role as a mechanism to discipline dominant owners and managers 
(Young et al., 2008; Cuervo, 2002; La Porta et al., 1998, 2000). Additionally, we employ a multi-
theoretical approach that incorporates theories such as agency, legitimacy, upper echelons, resource 
dependence, human capital, attribution, and fault lines. The study also provides empirical support for 
the idea that greater female representation in corporate governance might reduce environmental 
violations by firms. Finally, the study helps to evaluate environmental violations by using fines as a 
measure of firms’ environmental irresponsibility (Duan et al., 2024; Foulon & Marsat, 2023; 
Raghunandan & Rajgopal, 2022; Wu et al., 2021; Wang et al., 2020; Du, 2015). Penalties represent the 
best proxy for measuring environmental irresponsibility because they directly reflect the sanctions 
imposed by regulators that result from specific breaches of environmental regulations. 

2. Study context overview 

The relationship between board gender diversity and environmental violations might vary 
significantly between regions due to cultural, regulatory, and economic factors. Europe leads the way 
in female representation thanks to the push for more advanced policies such as gender quotas and 
greater commitment to environmental protection and sustainability, as well as greater regulatory and 
social pressure to comply with ESG standards (Wang et al., 2021), which contrasts with Asia and 
emerging economies. In Asia, cultural traditions persist and there is still a more centralized corporate 
governance system, which tends to limit the impact of female directors on sustainability strategies. 
Cultural traditions deeply rooted in Confucianism thus perpetuate traditional views of the role of 
women in the family and restrict their career advancement (He, 2023; Taylor, 2005). Additionally, the 
historical context of market liberalization in China, which commenced in 2005, has further reinforced 
these gender barriers, since this more liberal economic model significantly reduced state intervention 
in feminist policies, favoring a male-dominated work setting and limiting opportunities for female 
advancement (Bell, 2010; Jiang, 2009). These gender barriers are most evident in key industries in the 
country, many of which have a high environmental impact and are dominated by traditional power 
structures (Yao et al., 2020). Accordingly, despite great economic progress in the socio-political 
context, culture continues to profoundly influence the role of women in Chinese firms. This is 
illustrated by the Deloitte report (2024), which shows that only 15.1% of board seats in China are held 
by women, a considerably lower percentage than the European average of approximately 30%. In this 
context, environmental violations in China are subject to severe government sanctions that increase 
financial costs for the firms responsible (Ma et al., 2022; Du et al., 2017). Limited female 
representation on boards thus hinders the implementation of more environmentally responsible policies, 
given the lower weight of diverse perspectives in strategic decision-making (Iwasaki et al., 2024).  

Emerging economies such as Pakistan, Malaysia, and Thailand are characterized by concentrated 
ownership structures, especially in family-owned firms, where owners exercise significant control over 
strategic decisions (Carney & Child, 2013; Wei & Zhang, 2008; Du & Dai, 2005; Claessens et al., 
2000). Although the presence of women on boards may improve practices related to sustainability and 
the environment, their effect on environmental violations is limited due to cultural barriers and the 
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difficulty involved in accessing influential leadership positions (Yasser et al., 2017). In addition, 
environmental regulations in these regions tend to be weaker and enforcement less strict, which 
reduces incentives to adopt policies that prioritize sustainability (Amin et al., 2023). Consequently, 
Europe becomes a setting of particular concern for analyzing the gender diversity–environmental 
violations relationship due to the significant presence of female directors and the importance of 
environmental actions for stakeholders, such that the results obtained may help to establish policy 
strategies in other settings. 

3. Literature review 

Environmental sustainability has become a crucial factor for firms due to growing investor 
sensitivity toward the environment and less tolerance toward practices that damage the natural 
environment (Birindelli et al., 2024; Eliwa et al., 2023; Bolton & Kacperczyk, 2021). In this regard, 
Krueger et al. (2020) showed that climate risks are a major concern for institutional investors and have 
a significant impact on the valuation of firms with poor environmental practices. Flammer (2021) 
added that firms who engage in green finance, such as issuing green bonds, experience positive 
valuation effects, in contrast to the negative impacts observed for firms who engage in harmful 
environmental practices. Cheng et al. (2023) and Flamer (2013) also pointed out that increased investor 
awareness of environmental issues has led to harsher penalization of firms that damage the 
environment. Ioannou & Serafeim (2015) concluded that the relationship between ESG criteria and 
financial performance has strengthened, especially as stakeholders become less tolerant of negative 
impacts on the environment (Eliwa et al., 2023). Taken together, these studies underline the growing 
importance of environmental sustainability for firms, not only for ethical and social responsibility 
reasons but also because of the direct impact on valuation and financial performance.  

However, firms may commit acts against the environment mainly due to pressure to maximize 
short-term profits and to cut operating costs (Atay & Terpstra-Tong, 2020; Boudier & Bensebaa, 2011; 
Campbell, 2007), which leads them to minimize environmental management costs and to opt for more 
economical—albeit environmentally damaging—practices (Chen & Dagestani, 2023; Yu et al., 2020; 
Delmas & Toffel, 2008). According to Delmas & Pekovic (2013), adopting innovative environmental 
practices can be hampered by the perception of high costs and risks, leading firms to prioritize 
immediate benefits over long-term sustainability. In addition, the lack of strong sanctions or the weak 
enforcement of environmental regulations in certain regions may incentivize firms to take risks and 
commit environmentally irresponsible acts (Xia et al., 2023; Zou et al., 2015; Darnall et al., 2008). 
Managers and dominant owners may therefore have the incentive to engage in environmentally 
irresponsible acts. Executive compensation is often linked to short-term financial metrics such as share 
price and quarterly earnings, which may encourage decisions that provide immediate results at the 
expense of environmental sustainability (Eccles et al., 2014). In addition, dominant owners—
especially in family-owned or investment group-controlled firms—may push to maximize short-term 
profitability and ignore long-term environmental risks (Fleitas-Castillo et al., 2024; Berrone et al., 
2012). In some cases, the lack of a corporate culture focused on social and environmental responsibility 
may result in decision-making that neglects the ecological impact (García-Sánchez et al., 2016).  

In this context, one effective strategy is to incorporate women into boards of directors, as 
numerous studies have indicated that female presence in management roles can foster more responsible 
and sustainable corporate behavior (Kamran et al., 2023; Wu et al., 2022; Amorrelli & García-Sánchez, 
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2020; Liao et al., 2015; Post et al., 2011). This aligns with the argument that women display greater 
awareness and pragmatism when it comes to environmental issues, whereas men often exhibit more 
skepticism and focus on the financial aspects of green initiatives (Lu & Herremans, 2019). Furthermore, 
women generally show more concern for environmental issues and are more generous and 
humanitarian, as well as more attuned to stakeholder demands (Oyewo, 2023; Saeed et al., 2022; 
Kassinis et al., 2016). According to García-Sánchez et al. (2023), female leadership is positively linked 
with achieving the 2030 Agenda goals related to environmental protection and promoting sustainable 
practices. Incorporating female directors not only helps to mitigate environmental risks but also 
enhances the firm’s reputation, making it more attractive to investors who increasingly value a 
commitment to responsible and sustainable practices.  

Nevertheless, the appointment of female directors might be used as a symbolic strategy that 
incentivizes environmental violations, with women being employed as an instrument that benefits the 
firm’s public image (Nirino et al., 2021). Furthermore, the presence of female directors might create 
fault lines on the board (Lau & Murnighan, 1998; Mäs et al., 2013), generating subgroups that 
undermine the board’s work (Thatcher et al., 2003) and lead to unethical environmental performance. 
The effect of board gender diversity on environmentally damaging actions is therefore a complex issue 
from a theoretical perspective. 

3.1. Negative impact of female directors on environmental violations 

Different theoretical arguments support a negative relationship between the presence of female 
directors and the performance of environmental practices. From an agency perspective, the presence 
of women improves oversight and control over managers and dominant owners (Kamil & Appiah, 
2022; Nadeem et al., 2020; Levi et al., 2014) and reduces opportunistic and irresponsible performance 
(Javeed et al., 2022; Usman et al., 2019; Zalata et al., 2019). In addition, women tend to take into 
account a wider range of concerns and values in decision-making, which reduces the possibility of 
engaging in environmentally harmful performance (Javeed et al., 2022). As such, the presence of 
female directors increases their visibility, enhancing their incentives to signal their control over the 
firm’s performance. This is due to the fact that the female labor market is narrower than that of their 
male counterparts, which implies facing higher reputational costs that may condition possible future 
appointments (Fleitas-Castillo et al., 2024; Godfrey et al., 2024; Gilson, 1990). Similarly, the upper 
echelon theory justifies the reduction of environmental malpractices as a consequence of greater 
female representation on the board (Perryman et al., 2016; Graham et al., 2017), as it facilitates the 
influence on corporate decision-making of the characteristics associated with female directors, such as 
higher ethical performance, control, and concern for stakeholders’ demands. 

The resource dependence theory argues that organizations depend on external resources for their 
survival and success (Tejersen et al., 2009; Pfeffer and Salancik, 1978). Accordingly, female 
appointments to boards might enhance firms’ ability to access a wide range of resources, such as 
knowledge, perspectives, contacts, reputation, and information (Martinez-Garcia et al., 2022; Nguyen 
et al., 2015; Ali et al., 2014). This is especially relevant in the environmental context, where the firm 
may need access to natural or technological resources to implement sustainable practices. In addition, 
women tend to show greater concern for the environment, while men tend to be more concerned with 
financial aspects than with green initiatives (Lu and Herremans, 2019). Female directors can provide 
the firm with different perspectives and networks that facilitate access to critical resources, and they 
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may also enhance the firm’s reputation and credibility as well as attract more resources and investment 
opportunities (Nadeem, 2020; Krishnan & Park, 2005). Strengthening the firm’s resource base reduces 
the need to resort to irresponsible practices to obtain resources, which has been identified as one of the 
main reasons why firms engage in unethical performance (Gao & Yang, 2021; Boudier & Bensebaa, 
2011). Complementary arguments—such as human capital theory—posit that firms benefit 
significantly from having directors who possess a diversity of skills and knowledge (Zhu et al., 2024; 
Terjesen et al., 2009). Female directors improve regulatory compliance (Gull et al., 2018; Rao & Tilt, 
2016) since the effectiveness of oversight and resource allocation functions is enhanced by the board’s 
greater knowledge and skills (Maswadi & Amran, 2023). In the environmental context, such board 
diversity can enhance the firm’s ability to effectively identify and address environmental challenges 
(Hafsi & Turgut, 2013), thereby enriching decision-making and discouraging environmental breaches, 
as the inclusion of women on the board promotes sustainable practices (Zhu et al., 2024). Additionally, 
the presence of female directors favors the arguments provided by the gender socialization theory, 
according to which greater diversity increases the board’s pool of experience, knowledge, and skills, 
thus reducing environmental malpractices (Zahid et al., 2025). 

For its part, legitimacy theory suggests that firms must maintain legitimacy and social acceptance 
in order to survive and prosper in the long term (Suchman, 1995). This implies that they must align 
their practices and objectives with the expectations and norms of the society in which they operate, 
thereby ensuring their long-term sustainability and success (Giannarakis et al., 2023). The inclusion of 
female directors on the board can enhance the public perception and legitimacy of the firm and 
demonstrate a commitment to gender diversity and corporate responsibility. Furthermore, previous 
literature indicates that the presence of female directors is related to greater ethics (Nadeem, 2021), 
greater stakeholder interest (Javeed et al., 2022), improved accountability (Lucas-Perez et al., 2015), 
greater transparency (Ain et al., 2021), and to promoting a culture of responsibility and ethics. A firm 
that is perceived as being ethical and responsible is more likely to be seen as legitimate and worthy of 
stakeholder support (Nadeem, 2021). In addition, women directors—who have greater difficulty 
accessing these positions and who face a narrower labor market—must be particularly careful with 
their reputational capital (Godfrey et al., 2024), which leads them to advocate for avoiding 
environmentally damaging actions (Giannarakis et al., 2023; Oyewo, 2023; Shakil et al., 2021; Arayssi 
et al., 2020; Nadeem et al., 2020). 

3.2. Positive impact of female directors on environmental violations 

The presence of female directors may, nevertheless, encourage harmful environmental practices, 
and their appointment may have a merely symbolic role or impair the effectiveness of the board. From 
an attribution perspective, female directors can be used as instruments to mitigate any negative impact 
on the firm when environmental violations are uncovered. Consequently, female directors can be a 
mechanism to increase stakeholder confidence such that the latter react less negatively to unethical 
performance (Nirino et al., 2021). As a result, female directors act as moral capital and as an insurance 
policy to protect the firm from the negative effects of environmental violations by giving the company 
“the benefit of the doubt” regarding its true intentions (Shiu and Yang, 2017; Borghesi et al., 2014; 
Godfrey, 2005; Klein and Dawar, 2004). 

Board gender diversity may also be a factor that encourages poor environmental practices due to 
the presence of fault lines on the board, i.e., hypothetical lines that divide the board into subgroups 
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based on their demographic characteristics (Mäs et al., 2013; Lau & Murnighan, 1998). The presence 
of fault lines leads to poorer board performance and less communication among board members 
(Thatcher et al., 2003). Any fault lines that could arise between different subgroups in a diverse board 
may therefore separate and complicate cohesion and communication due to categorization, stereotypes, 
and biases (Arena et al., 2024; Leicht-Deobald et al., 2021; Wu et al., 2021; Crucke & Knockaert, 2016; 
Carton & Cummings, 2012). In this setting, conflicts emerge between subgroups and can polarize 
opinions and reduce coordination, information sharing, and idea creation (Sun et al., 2023; Pearsall et 
al., 2008). This can lead to divergent views on firms’ social performance (Ma & Huang, 2023; Ludwig 
& Sassen, 2022; Endrikat et al., 2021; Byron & Post, 2016) and diminish the board’s ability to respond 
to stakeholder demands (Vandebeek et al., 2021; Donaldson et al., 2020). Accordingly, we state the 
following hypothesis: 

H: Board gender diversity affects the occurrence of environmental violations. 
Ha: Board gender diversity negatively affects the occurrence of environmental violations. 
Hb: Board gender diversity positively affects the occurrence of environmental violations. 

4. Research design  

4.1. Sample  

This study employed a sample of non-financial companies listed in the STOXX Europe 600 index 
over the period 2016–2022. This resulted in an unbalanced panel comprising 3,172 firm-year 
observations, with 98.03% of firms having five or more observations. Previous literature has widely 
used the composition of this stock index to analyze the impact of gender diversity on the environmental 
performance of European firms (Abu Alia et al., 2024; Issa and In’airat, 2024; Giannarakis et al., 2023). 
The advantages of the STOXX Europe 600 index include its representativeness and amplitude, as it 
comprises firms from 17 European countries, covering approximately 90% of European market 
capitalization. In addition, this index includes companies of different sizes and a broad spectrum of 
sectors as well as firms from different jurisdictions and regulatory systems. The index thus provides a 
comprehensive view of the European market and allows us to study how boards of directors affect 
firms’ environmental performance. To mitigate the impact of outliers on continuous variables, we apply 
winsorization at the 1st and 99th percentiles. 

4.2. Variables  

4.2.1. Environmental violations 

Consistent with previous literature, we collected data on environmental violations and other 
regulatory actions from the Violation Tracker database belonging to the non-profit organization Good 
Jobs First (Duan et al., 2024; Foulon & Marsat, 2023; Raghunandan & Rajgopal, 2022; Wu et al., 2021; 
Wang et al., 2020; Du, 2015). We used the variable to measure environmental violations—
VIOL.ENV—defined as the natural logarithm of one plus the number of environmental fines in year 
t. Penalties are due to firms’ violations related to environmental offenses, toxic waste actions, energy 
conservation violations, maritime violations, nuclear safety, offshore drilling, and zoning violations. 

 



125 

 

Green Finance                                                              Volume 7, Issue 1, 117–145. 

Environmental fines imposed on firms are a direct and effective proxy for studying environmental 
misbehavior because they represent an official and sanctioned response to clear violations of 
environmental laws and regulations, making them verifiable and quantifiable indicators of harmful 
practices. In addition, they facilitate objective comparison and analysis between different companies 
and sectors. Moreover, unlike corporate social responsibility (CSR) initiatives, which can be 
manipulated to improve the image without actual substantial changes in practices, fines reflect real and 
sanctioned problems, thus avoiding greenwashing. 

4.2.2. Female directors 

Consistent with previous literature, we used two variables widely used in the literature to 
measure gender diversity. First, the variable WOMEN is defined as the percentage of female directors 
over the total number of board seats. The number of female directors for the period under study was 
obtained from each corporate governance report of each company analyzed for each year. Second, we 
used the variable BLAU, which is a measure of diversity that reflects equity in gender distribution 
(Blau, 1977). This is widely used in the literature to represent gender diversity (Pucheta‐Martínez & 
Bel‐Oms, 2019; Al-Shaer & Zaman, 2016; Kılıç & Kuzey, 2016) and varies from 0 (no diversity, all 
the same gender) to 0.5 (maximum diversity for two genders). The Blau index is calculated with the 
following formula: 

𝐵𝑙𝑎𝑢 𝑖𝑛𝑑𝑒𝑥 ൌ 1 െ ෍ 𝑃௜
ଶ

௞

௜ୀଵ

 

where pi is the proportion of each gender in the board. 

4.2.3. Control variables 

The remaining variables include specific characteristics considered in previous research that are 
expected to determine corporate environmental behaviors. We included firm size (SIZE) since larger 
firms are more likely to promote bad organizational behaviors (Godfrey et al., 2024; Markoczy et al., 
2023). The literature also positively relates unethical behaviors to the use of debt, as a higher level of 
debt will increase financial risks and thus put pressure on short-term profits while also potentially 
increasing irresponsibility (Fleitas-Castillo et al., 2024; Kölbel et al., 2017). We therefore incorporated 
the level of leverage (DEBT) and estimated a positive impact on corporate social irresponsibility (CSI) 
episodes. We included the return on assets (ROA) variable as a measure of profitability because more 
profitable firms are less likely to engage in unethical actions (Markoczy et al., 2023; Gao & Yang, 
2021). Board size (BOARD) may affect the firm’s social conduct, although the relationship may show 
opposite signs. Larger boards are more likely to represent the interests of multiple stakeholders and 
have greater resources and capabilities (Zubeltzu-Jaka et al., 2020; Kock et al., 2012). Previous 
literature has reported inconclusive results regarding how the power of dominant owners impacts firms’ 
social behavior (Bona-Sánchez et al., 2023; Pucheta-Martínez & Chiva-Ortells, 2018; Oh et al., 2017; 
Barnea & Rubin, 2010). We therefore controlled the power of dominant owners through the variable 
VOTING. We expected a negative coefficient for growth opportunities (MTB), since the higher the 
growth opportunities, the lower the need for irresponsible behaviors, with irresponsibility often being 
linked to scarcity. When more development opportunities are handed, managers tend to make more 
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responsible decisions, since they have the resources to achieve their goals in an ethical and sustainable 
way (Chen et al., 2022; Gao & Yang, 2021). All variables are defined in Table A1 in the appendix.  

4.3. Baseline model 

Equation 1 represents the baseline estimation model, where δ represents the sector effect, ϴ the time 
effect, and ε the error term. 

𝑉𝐼𝑂𝐿. 𝐸𝑁𝑉௜,௧ ൌ 𝛼 ൅ 𝛽ଵ𝑊𝑂𝑀𝐸𝑁௜,௧ ൅ 𝛽ଶ𝑆𝐼𝑍𝐸௜,௧ ൅ 𝛽ଷ𝐷𝐸𝐵𝑇௜,௧ ൅ 𝛽ସ𝑅𝑂𝐴௜,௧ ൅ 𝛽ହ𝐵𝑂𝐴𝑅𝐷௜,௧ ൅
𝛽଺𝑉𝑂𝑇𝐼𝑁𝐺௜,௧ ൅ 𝛽଻𝑀𝑇𝐵௜,௧ ൅ 𝛿௝ ൅ 𝜃௧ ൅ 𝜀௜,௧                    (1) 

5. Empirical results and discussion  

5.1. Distribution of the sample 

Table 1 shows the distribution of the main sample data (firms, observations, fines, and female 
directors) distributed for each of the 17 STOXX Europe 600 index countries.  

Table 1. Data by country. 

 

Country 
Number of 

companies 

Number of 

observations  

Fines 

(%) 

Number of women 

directors 

(mean) 

Women 

directors 

(%)  

Austria 5 35 5.71 2.40 25.80 

Belgium 9 63 12.70 3.76 30.43 

Denmark 20 140 2.86 2.60 27.64 

Finland 14 98 1.02 2.79 33.63 

France 64 448 10.94 5.26 41.39 

Germany 61 427 17.80 3.98 29.49 

Great Britain 102 709 14.53 3.22 32.74 

Ireland 7 49 24.49 3.16 25.01 

Italy 24 168 6.55 3.61 33.13 

Luxembourg 2 14 42.86 3.76 35.04 

Netherlands 22 136 11.76 2.86 27.56 

Norway 15 105 7.62 2.49 29.51 

Poland 5 35 22.86 0.70 10.06 

Portugal 4 28 0.00 2.89 18.44 

Spain 18 126 2.38 3.49 29.63 

Sweden 48 328 2.13 3.05 32.89 

Switzerland 39 263 10.27 2.06 22.92 

Total 459 3172    
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5.2. Descriptive statistics 

Table 2 shows the descriptive statistics for all the variables. Panel A shows how companies 
evolved in terms of gender diversity and environmental penalties, with data indicating ever-growing 
gender diversity. While 94.12% of companies had appointed at least one female director by 2016, this 
percentage had risen to 98.91% by 2023. In addition, 57.08% of firms had a critical mass of female 
directors since 2016, rising to 82.14% in 2023. As regards the presence of female directors, women 
represented an average of 24.88% of board seats in 2016, a percentage that grew to 36.22% in 2023. 
As for environmental fines, data reflect a reduction in the number of firms committing actions that 
damage the environment, with the percentage of firms who incurred at least one sanction falling from 
15.69% in 2016 to 9.15% in 2023. However, the increase in the year of the COVID-19 pandemic is 
worthy of note. As regards the number of sanctions for these firms, the average remained constant at 
around two penalties per firm. Panels B and C provide a summary of the descriptive statistics for the 
variables used in the estimation models and the correlation matrix of all the variables. Given the low 
correlation between the primary variables of interest, multicollinearity is unlikely to affect our results, 
a fact further supported by the low Variance Inflation Factor values (VIF) (Studenmund, 1997). 

Table 2. Descriptive statistics. 

Panel A. Board gender diversity and environmental penalties 

 2016 2017 2018 2019 2020 2021 2022  

Firms with at least one 

female director (%) 

94.12 97.17 98.04 99.35 98.91 99.13 98.91  

Firms with a critical mass 

of female directors (%) 

57.08 62.75 66.45 72.55 76.91 80.83 82.14  

Percentage of female 

directors 

24.88 28.30 29.82 31.93 33.77 35.13 36.22  

Firms with at least one 

environmental penalty (&) 

15.69 12.85 12.42 11.76 12.20 9.15 9.15  

Environmental penalties 

(number) 

2.03 1.81 1.65 1.89 1.96 2.07 1.76  

Panel B. Summary statistics 

 Mean Median SD 1stQ 3rdQ    

VIOL.ENV 1.12 0 3.59 0 0    

WOMEN 31.55 33.33 11.84 25.00 40.00    

BLAU 0.40 0.44 0.10 0.37 0.48    

MASS3 0.69 1.00 0.46 0.00 1.00    

SIZE 15.86 15.89 1.59 14.84 16.94    

DEBT 3.58 2.33 4.12 0.66 4.93    

ROA 9.13 8.03 7.72 5.04 12.46    

BOARD 2.32 2.30 0.32 2.07 2.48    

VOTING 24.26 16.2 20.57 7.75 35.00     

MTB 0.037 0.035 0.134 0.009 0.014    

Continued on next page 
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Panel C. Correlation matrix 

 VIOL.ENV WOMEN SIZE DEBT ROA BOARD VOTING VIF

WOMEN −0.010       1.04

SIZE 0.265*** 0.157***      1.49

DEBT 0.009 0.034* 0.002     1.01

ROA −0.074*** −0.033* −0.315*** −0.023    1.13

BOARD 0.1175*** 0.1061*** 0.534*** 0.024 −0.211***   1.37

VOTING −0.068*** 0.037** 0.032* 0.028 0.059*** 0.015  1.02

MTB −0.046** −0.156*** −0.275*** −0.062*** 0.138*** −0.205*** 0.039* 1.08
*, **, and *** indicate significance at 10%, 5%, and 1%, respectively. 

5.3. Board gender diversity and environmental violations 

5.3.1. Regression analysis 

We ran an ordinary least squares (OLS) with fixed effects to estimate the relationship between 
board diversity and environmental violations, which is presented in Models 1–3 of Table 3. 
Accordingly, and as stated in our hypothesis Ha, the effect of diversity on environmental violations is 
both negative and significant. This result supports arguments linking board gender diversity to 
strengthening oversight, improving public perception, access to critical resources, enriching decisions, 
and promoting a culture of sustainability. 

Table 3. Board gender diversity and environmental violations. 

Dependent variable VIOL.ENV 

 Model 1 Model 2 Model 3 

WOMEN −0.014** 

(−1.98) 

  

BLAU  −1.738** 

(−1.97) 

 

MASS3   −3.312** 

(−1.74) 

SIZE 0.413*** 

(3.48) 

0.411*** 

(3.45) 

0.541*** 

(4.73) 

DEBT 0.019 

(1.09) 

0.020 

(1.12) 

0.22 

(1.34) 

ROA −0.002 

(−0.25) 

−0.002 

(−0.22) 

−0.007 

(−0.01) 

BOARD −0.456 

(−1.03)  

−0.410 

(−0.92) 

−0.298 

(−0.71) 

VOTING −0.008 

(−1.20) 

−0.008 

(−1.23) 

−0.008 

(−1.35) 

MTB −0.685 

(−0.61) 

−0.659 

(−0.59) 

−0.010 

(−0.08) 

Continued on next page 
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Dependent variable VIOL.ENV 

 Model 1 Model 2 Model 3 

Constant −1.003 

(−0.39) 

−0.808 

(−0.31) 

−3.277 

(−1.54) 

Soft/hard effect Yes Yes Yes 

Industry effect Yes Yes Yes 

Year effect Yes Yes Yes 

Country effect Yes Yes Yes 

F test 107.51*** 108.7*** 166.14*** 

R-squared 0.22 0.22 0.23 

No. of observations 3172 3172 3172 
*, **, and *** indicate significance at 10%, 5%, and 1%, respectively. 

5.3.2. Endogeneity 

Endogeneity may be a problem because director appointments are not made randomly. Therefore, 
in Table 4, we used several estimation methods to address this potential problem. In line with Li & He 
(2023), Yang & Xue (2023), and Mather et al. (2021), we used I.WOMEN, which is defined as the 
average board diversity of other firms in the same industry and country for each year analyzed. The 
rationale for using this instrument is that companies within the same industry and country may 
demonstrate similar behaviors and be influenced by herd psychology when determining their board 
composition. Furthermore, there are no studies showing that the diversity of other firms in the same 
sector can directly influence firms’ unethical behavior. In addition, the LM and C-D Wald H statistics 
indicate that the instruments used are relevant and that there is no correlation between the errors and 
the instrumental variables. To further validate the instrumental variable, we performed a regression of 
the instruments on environmental violations, which highlights the exclusion criterion. The coefficient 
of the instrument in this regression is not significant, as shown in Appendix Table A2. 

First, we employed a TOBIT IV model to account for the fact that many firms do not engage in 
environmentally damaging practices, which leads to a censored dependent variable. Second, we used 
the two-stage least squares method (2SLS). Third, we ran Heckman’s two-stage correction model to 
mitigate sample selection bias. In the first stage, we estimated the determinants of gender diversity 
using a probit model, modeling the probability that a firm is more gender diverse than the industry 
average as a function of the instrumental variable defined above, and estimating the lambda coefficient 
or non-selection risk. In the second stage, we used our main regression model and included the lambda 
coefficient, which describes the covariance between the unobserved factors in the selection equation 
and the outcome equation. When the Mills coefficient is not significant, it indicates there is no sample 
selection bias problem. Finally, we used the generalized method of moments (GMM) developed by 
Blundell & Bond (1998). This technique helps to address potential endogeneity issues arising from the 
simultaneity between board gender diversity and lack of accountability, as well as from uncontrolled 
individual heterogeneity. This accounts for problems caused by the absence of unobservable firm 
characteristics that could affect director appointments. For instance, appointments might be influenced 
by exogenous characteristics that might also impact firms’ environmental violations, potentially 
leading to a spurious association between board gender diversity and environmental violations. 
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Table 4. Board gender diversity and environmental violations. 

Dependent variable VIOL.ENV 

Estimation models TOBIT 2SLS Heckman GMM 

 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9 Model 10 Model 11 Model 12 Model 13 Model 14 

WOMEN −0.004*** 

(−2.77) 

  −0.061*** 

(−2.34) 

  −0.019** 

(−2.49) 

 −0.012*** 

(−12.03) 

  

BLAU  −0.537*** 

(−2.76) 

  −8.079*** 

(−2.34) 

  −2.683** 

(−2.55) 

 −1.781*** 

(−11.10) 

 

MASS3   −0.173*** 

(−2.87) 

  −2.267** 

(−2.32) 

    −0.257*** 

(−9.98) 

SIZE 0.055*** 

(4.88) 

0.055*** 

(4.86) 

0.058*** 

(9.14) 

0.006*** 

(8.59) 

0.665*** 

(8.55) 

0.685*** 

(8.42) 

0.653*** 

(10.87) 

0.655*** 

(10.89) 

0.134*** 

(8.219 

0.131*** 

(7.36) 

0.081*** 

(5.75) 

DEBT 0.0002 

(1.63) 

0.0002* 

(1.74) 

0.002 

(0.84) 

0.005 

(0.34) 

0.006 

(0.38) 

−0.005 

(−0.33) 

0.001 

(0.62) 

0.001 

(0.63) 

0.0009*** 

(11.83) 

0.001*** 

(15.77) 

0.005*** 

(14.08) 

ROA −0.0005 

(0.51) 

−00005 

(−0.57) 

−0.005 

(−0.54) 

−0.004 

(−0.41) 

−0.284 

(−0.84) 

−0.005 

(−0.47) 

0.002 

(0.72) 

0.002 

(0.71) 

−0.013*** 

(−14.39) 

−0.014*** 

(−18.27) 

−0.011*** 

(−15.54) 

BOARD −0.041 

(−0.82) 

−0.031 

(−0.59) 

0.065 

(1.38) 

−0.0420 

(−1.29) 

−0.014*** 

(−3.60) 

1.030 

(1.49) 

−0.331 

(−1.10) 

−0.328 

(−1.10) 

−0.293*** 

(−7.49) 

−0.193*** 

(−4.91) 

−0.082** 

(−2.13) 

VOTING −0.001* 

(−1.67) 

−0.001* 

(−1.77) 

−0.001*** 

(−3.06) 

−0.013*** 

(−3.33) 

−0.014*** 

(−3.60) 

−0.014*** 

(−3.38) 

−0.017*** 

(−4.65) 

−0.017*** 

(−4.75) 

−0.015*** 

(−6.75) 

0.020*** 

(−8.98) 

−0.007*** 

(−4.20) 

MTB −0.043 

(−0.35) 

−0.048 

(−0.39) 

0.068 

(0.95) 

−0.676 

(−0.77) 

−0.739 

(−0.84) 

0.989 

(1.05) 

−3.294 

(−0.53) 

−3.511 

(−0.57) 

−2.716*** 

(−17.81) 

−2.623*** 

(−8.98) 

−2.197*** 

(−13.17) 

Mill’s Lambda       −0.523 

(−0.59) 

−0.590 

(−0.66) 

   

Constant −0.040* 

(−1.81) 

−0.341 

(−1.59) 

−0.707*** 

(−5.20) 

−4.108*** 

(−2.66) 

−3.024* 

(−1.71) 

−8.098*** 

(−4.27) 

−5.384*** 

(−5.53) 

−4.927*** 

(−4.79) 

5.684*** 

(2.51) 

3.134*** 

(2.67) 

1.995 

(1.63) 

Soft/hard effect Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Industry effect Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Year effect Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Country effect Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
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Wald χ2 646.99*** 94.59*** 638.67***    343.22*** 343.49***    

Wald test of 

exogeneity 

6.48*** 4.40** 5.72***         

Log-likelihood −8716.92 1927.44 −1477.43         

F test    7.70*** 7.78*** 8.03***   47.55*** 51.39*** 59.04*** 

LM statistic    170.52*** 167.68*** 103.061***      

C–D Wald H test    193.13 183.17 98.01      

M2         0.81 0.80 0.83 

Hansen test         155.19 161.89 150.77 

No. of observations 3172 3172 3172 3172 3172 3172 3172 3172 3172 3172 3172 
*, **, and *** indicate significance at 10%, 5%, and 1%, respectively. 
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The results were consistent across all models, supporting our hypothesis Ha that the presence of 
female directors on boards is associated with a significant reduction in environmental violations. 
Female directors contribute to reducing environmental violations by strengthening oversight and 
control, thereby improving public perception of the firm, providing access to critical resources, 
enriching decision-making, and adopting a culture of sustainability. Although it is not possible to 
entirely eliminate all endogeneity problems, the results obtained through the different methods do 
confirm the main findings and demonstrate that they do not depend on the estimation method applied. 
As regards the control variables, results indicate that firm size and debt positively affect unethical 
behavior, while board size, firm profitability, level of ownership concentration, and investment 
opportunities reduce environmentally harmful behaviors. 

5.3.3. Sensitivity analysis 

In order to analyze the robustness of the results in Table 5, we divided the sample according to 
different corporate characteristics. First, Models 15 and 16 show the estimates by dividing the firms 
according to the size of their market value. Second, Models 17 and 18 separate the firms according to 
the level of media coverage. We thus considered the number of news items published for each firm 
through the FACTIVA database, separating firms into two groups: firms with high and low media 
coverage, depending on whether they have media attention above and below the median number of 
news items. Finally, in Models 19 and 20, firms are considered according to whether their activity is 
in regulated sectors (transportation, telecommunications, energy, or construction). The results in all 
cases are consistent with those obtained previously. 
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Table 5. Board gender diversity and environmental violations. 

Dependent variable VIOL.ENV 

 Model 15 Model 16 Model 17 Model 18 Model 19 Model 20 

 Larger 

firms 

 

Smaller 

firms 

Firms with 

greater 

media  

coverage 

Firms with 

less media 

coverage 

Firms in  

regulated  

industries 

Firms in non-

regulated  

industries 

WOMEN −0.022*** 

(−3.96) 

−0.004*** 

(−5.08) 

−0.020*** 

(−3.32) 

−0.017*** 

(−4.37) 

−0.021*** 

(−8.32) 

−0.014*** 

(−2.83) 

SIZE 0.407*** 

(3.73) 

0.219*** 

(6.90) 

0.603*** 

(5.23) 

0.173** 

(2.53) 

0.636*** 

(7.85) 

0.143** 

(2.12) 

DEBT 0.032** 

(2.24) 

0.001*** 

(6.34) 

0.003*** 

(4.98) 

0.004 

(0.61) 

0.010*** 

(4.89) 

0.005 

(1.12) 

ROA −0.019** 

(−2.13) 

−0.005*** 

(−6.11) 

0.004 

(0.10) 

−0.005 

(−1.36) 

−0.003 

(−1.43) 

−0.005 

(−1.01) 

BOARD −1.117** 

(−2.47) 

−0.813*** 

(−6.81) 

−0.597** 

(−2.25) 

−0.0075 

(−0.39) 

−0.415*** 

(−3.07) 

−0.257 

(−1.01) 

VOTING −0.004 

(−0.69) 

−0.015*** 

(−4.42) 

−0.016 

(−1.38) 

−0.001 

(−0.46) 

−0.008*** 

(−4.18) 

−0.022*** 

(−2.66) 

MTB −1.474* 

(−1.79) 

−4.059*** 

(−6.43) 

2.897*** 

(3.24) 

1.268** 

(−2.58) 

−3.992 

(−0.85) 

5.347 

(0.12) 

Constant −4.813* 

(−1.85) 

2.191* 

(1.91) 

−3.495* 

(−1.72) 

0.157 

(0.50) 

−5.988*** 

(−4.43) 

2.455 

(1.51) 

Soft/hard effect Yes Yes Yes Yes Yes Yes 

Industry effect Yes Yes Yes Yes Yes Yes 

Year effect Yes Yes Yes Yes Yes Yes 

Country effect Yes Yes Yes Yes Yes Yes 

F test 17.58*** 79.44*** 9.28*** 17.00*** 84.38*** 26.79*** 

M2 1.33 −0.26 0.97 −0.84 −0.12 0.88 

Hansen test 71.94 79.14 65.55 51.31 61.64 65.50 

No. of observations 1626 1546 1653 1519 772 2400 
*, **, and *** indicate significance at 10%, 5%, and 1%, respectively. 

6. Conclusions 

Coupled with greater stakeholder concern for corporate actions that impact the environment, the 
increased presence of women on boards of directors has sharpened academic interest in boosting 
current knowledge of what effect female directors have on firms’ environmental strategies. However, 
the role of board gender diversity vis-à-vis environmental violations remains a dark area of knowledge. 
Only the study of Liu (2018), which focused on the context of US firms—where the risk of litigation 
is high—directly explores the role of female directors in environmental misconduct, with said study 
showing a negative relationship between gender diversity and environmental violations. Yet this result 
cannot be directly extrapolated to the continental European setting, which is characterized by low 
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litigation risk, high ownership concentration, and the leading role of reputation as an instrument for 
disciplining internal stakeholders. 

Accordingly, in this study, we explored what impact the presence of women on boards of directors 
might have on corporate performance, focusing especially on the environmental misconduct of 
European firms. Using different theoretical perspectives together with alternative estimation methods 
and subsamples of firms, our study demonstrates that board gender diversity reduces irresponsible 
performance that might lead to environmental violations. Consequently, the presence of women on the 
boards of European firms is shown to be a significant driver in reducing environmental violations. The 
results provide support for arguments that the presence of female directors can improve control over 
internal agents by reducing opportunistic and irresponsible behaviors. This role aligns with arguments 
that point to a greater concern for the reputation of female directors, as they face a narrow labor market. 
Additionally, results confirm the positive effects of having board members who display greater concern 
for ethical performance and for addressing stakeholder demands and—in a complementary approach—
also suggest that a board composition evidencing a diversity of knowledge, characteristics, and 
qualities can reduce environmental misconduct. Furthermore, the appointment of female directors aids 
company legitimacy, as it reduces the risk of engaging in unethical environmental practices and thereby 
increases the firm’s possibilities of long-term sustainability. 

Our research has important implications for policymakers and practitioners alike. By improving our 
understanding of how and why the inclusion of women on boards can influence firms’ environmental 
performance, we can develop more effective strategies to promote responsible and sustainable corporate 
governance in the future. The results thus provide support for Directive (EU) 2022/2381, which sets a 
target of 40% female directors in European listed firms by 2026. As such, findings suggest that 
establishing gender quotas or other instruments that incentivize the appointment of female directors in 
other settings may help to reduce unethical environmental performance. For all other stakeholders, the 
results indicate that firms with a greater presence of female directors are more responsive to the demands 
of environmentally responsible corporate activity. For managers and controlling owners, the results 
indicate that the appointment of female directors limits opportunistic practices and signals to all 
stakeholders the company’s commitment to reducing environmental risks related to corporate activity. 
Consequently, appointing female directors can increase the firm’s appeal to a broader set of 
environmentally conscious investors and consumers and thereby boost the firm’s long-term sustainability. 
In addition, lower environmental risk can reduce the probability of facing stricter regulatory inspections, 
license suspensions, or restrictions, thus protecting business continuity and stability. 

Nevertheless, our study does evidence certain limitations. Although the use of penalties offers 
advantages related to objectivity and the use of a quantitative measure of unethical performance, such 
fines may not fully reflect firms’ environmentally responsible actions. Additionally, although we 
explore the role of female directors as a homogeneous group, it might be enlightening to consider 
certain characteristics of female directors, such as their seniority in the firm, their ties to controlling 
shareholders, or their educational background. Future research may therefore seek to shed light on 
which characteristics of female directors are more closely linked to environmental misconduct. Future 
inquiry might also explore the role of female directors in environmental strategies in firms that are 
dominated by families or institutional investors. Furthermore, it would be of interest to investigate this 
relationship in the Asian setting and in emerging countries in order to bring the board gender diversity–
environmental violations relationship out of the dark.  
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