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 ESG Reporting Practices in the Canadian Mining Industry: The Role of Women Directors 



Abstract




This study investigates the relationship between women directors and the environmental, social, and governance (ESG) disclosure scores of Canadian mining firms listed on the Toronto Stock Exchange (TSX) Composite Index over the period 2011-2022. The results show that women directors  are associated with higher ESG disclosure scores overall, as well as within each individual ESG pillar (environmental, social, and governance). Notably, the environmental pillar exhibits the strongest link, whereas the governance pillar shows the weakest. To further explore the impact of women directors on the environmental pillar, we analyze its effect on firms' climate change policies. Our results indicate that mining firms with greater percentage of women are more likely to implement climate change policies. Our results contribute to the corporate governance literature on the determinants of ESG reporting in the mining industry, which is considered one of the most polluting sectors in Canada.
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Introduction
Sustainability issues have attracted significant attention from various stakeholders in recent years. This trend has accelerated since the outbreak of the COVID-19 in 2020, and sustainability and social issues have become major government priorities. This trend is also in line with the United Nations (UN) efforts towards sustainability through its Sustainable Development Goals. These trends have put the spotlight on the social responsibility of firms and investors. Many countries including Sweden, and Germany have introduced ESG information disclosure obligations. In Canada, on April 7, 2022, the Canadian federal government presented its budget which included a number of measures aimed at achieving a net zero economy and a promise of mandatory climate-related reporting requirements to federally regulated banks and insurance companies. These requirements are expected to make sustainability reporting “complete, consistent and comparable” and to address stakeholders’ demand that firms take a greater interest in ESG and a more active involvement in the community and the environment they operate in. Given the important role that board of directors plays in major corporate decisions including the environmental impact and the carbon footprint of a firm, one of the emerging questions in practice and in academia alike is to what extent board characteristics can contribute to enhancing ESG disclosure. Among board characteristics, the presence of women directors has attracted significant attention from stakeholders and regulators in recent years, with some countries even introducing policies in this regard. 
The goal of this research is to examine the relationship between ESG reporting and women directors in the Canadian mining industry. We select the mining sector for two main reasons. First, the mining sector in Canada is a significant contributor to the economy, providing essential minerals like copper, nickel, and cobalt to the global market (Issa, 2023). It also plays a crucial role in supporting local employment, particularly benefiting indigenous communities (Gordon et al., 2009). According to The Mining Association of Canada[footnoteRef:1], the mining sector contributed $125 billion or 5% of Canada’s GDP in 2021. Canada has also attracted 18% of global investment in mining exploration in 2011 (Hird, 2015). However, the mining sector in Canada faces challenges related to environmental impacts, especially on Indigenous communities and in the context of climate change (Brunet & Longboat, 2023). The industry has been criticized for not adequately preparing for the changing climate and addressing the socio-environmental impacts on local communities (Brunet & Longboat, 2023). Concerns have also been raised about the industry's access to regions and the influence of environmental laws and regulations, with industry organizations advocating for streamlined processes to benefit Canadian firms (Gordon, 2009). Canada has positioned itself as a leader in responsible resource extraction, with stringent regulations and innovative practices, including the implementation of hybrid power systems in mining operations (Omole, 2024). Efforts have been made to improve water quality regulations and address the impacts of mining activities on aquatic biodiversity (Atakhanova, 2023; Ribey et al., 2002). There have also been calls for mining operations to develop long-term adaptation strategies to mitigate the effects of climate change (Pearce et al., 2010). Second, the mining sector in Canada has historically been male dominated, with women facing significant barriers to entry and advancement within the industry (Buchanan et al., 2022). Despite efforts to promote inclusion, women continue to be underrepresented in mining, particularly in leadership positions (Rabbani, 2024). The culture of the mining industry, characterized as highly masculine, perpetuates gendered inequalities and reinforces the exclusion of women from strategic roles (Mesquita, 2023; Brunet & Longboat, 2023). Understanding the role that women directors play in ESG transparency can help the industry devise better plans and strategies to meet its ESG and overall sustainability goals. Therefore, this research aims to answer the following questions:  [1:  https://mining.ca/resources/press-releases/economic-impacts-and-drivers-for-the-global-energy-transition-report-highlights-state-of-canadas-mining-industry/#:~:text=The%20mining%20industry%20continues%20to,%242%20trillion%20gross%20domestic%20product.] 

How is ESG reporting related to the presence of women directors on boards? 

What is the relationship between different dimensions of ESG reporting, namely the environmental, social, and governance dimensions, and women director? And more specifically, what is the relationship between the climate change factor within the environmental dimension of ESG, and women directors?
To investigate the research questions, we focus on the firms listed on the TSX Composite Index in the Canadian mining industry from 2011 to 2022. To measure ESG reporting, we use the data provided by Bloomberg. Our results show a positive association between percentage of women directors and total ESG disclosure and its three dimensions. In addition, we find a positive association between having a climate change policy and women on boards. We acknowledge that we have established an association so far and not a causal relationship between women directors and ESG reporting.
Our research contributes to two strands of the literature: corporate governance and more specifically board of directors characteristics (Birindelli et al., 2019; Manita et al., 2018), and ESG reporting (Cho et al., 2020). Specifically, it contributes to the growing body of literature in corporate governance that investigates the importance of board characteristics in ESG performance and ESG reporting (Pucheta-Martinez et al., 2018). The results of this research are of interest to policy makers, ESG advisory and rating agencies, and sustainability boards such as the Canadian Sustainability Standards Board (CSSB) and the International Sustainability Standards Board (ISSB) which are supportive of enhanced ESG disclosure requirements and improved ESG ratings and goals. 
1. LITERATURE REVIEW and Theoretical Framework

1.1.  ESG and Women Directors

The theoretical link between ESG and women directors can be attributed to stakeholder, resource dependence, critical mass, legitimacy theories, and the social role theory. Most theories tend to suggest that women presence on boards enhances various aspects of firms’ social and environmental activism. Specifically, the social role theory and gender studies associate women with traits such as altruism, honesty, sensitivity and compassion (Eagly, Makhijani and Klonsky, 1992; Heilman, 2001) and studies of gender stereotypes in different cultures around the world associate women with such communal traits (Dobbins, 1985; Fox et al., 1985; Hanson and Mullis, 1985; Fondas, 1997) and describe women as relationship-oriented; exhibiting greater tendencies to be kind, helpful, sensitive and compassionate to others (Abele, 2003; Bakan, 1966; Fiske and Stevens, 1993). These traits predispose women to be better listeners and more sensitive to other people’s needs, and consequently to be more attune to ESG goals and activities. 
Empirical research on the relationship between ESG and women directors suggests that women board members are more likely to improve governance as they can bring different perspectives and are more likely to influence the firm’s decision-making processes in a more empathetic way. For instance, Adams and Ferreira (2009) show that women directors improve firms’ governance and are less likely to have board meeting attendance problems than men. Huse and Solberg (2006) examine the effect of women directors on firm’s governance by studying eight Scandinavian women directors who have held over 100 board seats combined and find that women directors demonstrate characteristics such as wisdom and diligence more than their male counterparts. These characteristics lead to greater preparedness in board meetings, more engagement during meetings, and an increased awareness of diversity and social issues. Seto-Pamies (2015) study the role that women directors play in the engagement of social activities and sustainability within a firm by analyzing corporate social scores in the following categories: energy, carbon, water, and waste productivity along with leadership diversity, CEO-to-average worker pay, tax paid, safety, sustainability, innovation, and transparency scores. They document a positive relationship between the proportion of women on the board and the firm’s overall sustainability score. Similarly, Krüger (2009) find that firms that have a higher number or percentage of women board members tend to achieve better CSR ratings. Cook and Glass (2018) use a sample consisting of all Fortune 500 firms for the period 2001-2010 to examine whether ESG dimensions are affected by the number of women on the board, and inconsistent with the critical mass theory, they find that the appointment of even one woman director provides immediate benefits to the firms ESG ratings.
While most empirical research focuses on the relationship between women directors and aggregate social responsibility or ESG measures, some papers examine the link between women presence on corporate boards and specific dimensions of ESG. For instance, Post et al., (2011) examine how members of the board of directors can affect a firm’s environmental CSR (ECSR) activity and find that having at least three women directors on the board results in higher ECSR and Kinder Lydenberg Domini (KLD) scores. Liu (2018) examines the relationship between women representation on the board and the likelihood of the firm to incur environmental lawsuits. She finds that firms with high women representation on the board are less likely to be involved in environmental lawsuits. Braun (2010) finds that women business owners are stronger advocates of green entrepreneurship ideas than their male counterparts, providing further evidence that women are more likely to play a stronger role in designing and advancing firms’ environmental commitments. More recently, Elmaghri et al., (2019) examine a sample of Chinese listed companies and find that the presence of women board members positively impacts the firms’ environmental strategy and performance. Several researchers document the likely influential power of women board members on various aspects of sustainability, even when under-represented. For instance, Naveed et al., (2021) find that including a single woman director on a corporate board improves the firm’s environmental and social risks connected with corporate social performance. 
Certain studies examine the impact of women directors on ESG and sustainability reporting in certain sectors or industries. In the context of the U.S. banking sector, Shakil et al. (2020) highlight a significant positive effect of women directors on ESG performance, contributing to the growing literature on women directors and sustainability within financial institutions. Fältholm & Norberg (2017) explore women directors and innovation in the mining industry, and Menicucci (2024) investigate women's impact on ESG performance in the Italian utilities sector. They both shed light on the importance of women in traditionally male-dominated industries. Specifically, Fältholm and Norberg (2017) highlight the potential for women  to drive innovation within the mining sector, offering insights into how diversity management can foster innovation, particularly in industries where gender disparities are pronounced. On the other hand, Menicucci (2024) delves into the specific context of the Italian utilities sector, examining how the presence of women on boards influences various ESG dimensions, providing insights into the impact of women on sustainability outcomes within a specific industry. 
Contrary to the common belief that women directors positively influence ESG performance, there are studies that provide evidence of a different narrative where an increase in women on boards may not necessarily lead to improved ESG outcomes. This negative correlation challenges the conventional wisdom surrounding the benefits of women directors in enhancing sustainability practices within organizations. Findings from Manita et al. (2018) suggest that the link between women directors and ESG performance, as measured by ESG disclosure scores, is weak, indicating that the presence of women on boards may not always translate into significant improvements in ESG practices. This aligns with the results from Menicucci & Paolucci, 2022, who reveal a non-linear correlation between women directors on the board and ESG performance, emphasizing that only a gender-balanced board positively impacts a bank's sustainability performance. Additionally, Cucari et al. (2017) noted a negative correlation between women on boards and ESG performance in Italian listed companies, further contributing to the body of evidence suggesting a nuanced relationship between women and sustainability outcomes. Paolone (2024) found that the combined effect of women directors and board cultural diversity negatively impacts ESG performance within European banks. Similarly, Setiani (2024) discovered a negative relationship between women directors and ESG performance in the South African context. 

1.2.  ESG Reporting and Women Directors

Sustainability reporting in the Canadian corporate sector has evolved considerably over the past decades, from the environmental disclosures by the largest chemical and resource companies in the late 1980s to the adoption of ESG reporting by the majority of companies listed on the TSX Composite Index (Cho et al., 2020). However, given that disclosure remains voluntary and that several bodies produce framework and recommendation on sustainability reporting and in the absence of nationwide legislation for mandatory disclosure, Canadian companies tend to select reporting methodologies and standards that best fit their goals (CPA Canada, 2015). Hence there is a need for a universal set of harmonized standards and reporting frameworks that ensure consistency, comparability and relevance of sustainability information[footnoteRef:2]. Currently, the Canadian Securities Administrators (CSA) are working to establish climate-related disclosures requirements for Canadian publicly traded companies in response to demand from investors and other stakeholders. On April 7, 2022 the Canadian federal government presented its annual budget, which included a promise of mandatory climate-related reporting requirements to federally regulated banks and insurance companies. Although the guidelines focus on reporting requirements for financial institutions, they will also have an impact on other sectors of the economy as banks and other financial institutions will be expected to collect climate risks and emissions from companies they do business with.  [2:  In 2021, the International Financial Reporting Standards (IFRS) Foundation created the International Sustainability Standard Board (ISSB) to achieve such goal.  
] 

[bookmark: _Hlk96635789]A burgeoning body of the literature examines the link between women directors and sustainability reporting. While it mainly focuses on CSR, which is less comprehensive than the broader concept of ESG, to quantitatively assess sustainability related risks and opportunities, it still sheds light on the expected relationship between women directors and sustainability disclosure. Using a sample of non-financial Spanish firms, Pucheta-Martinez et al (2018) examine how independent and institutional women board members influence CSR reporting and document a positive relationship between women directors and the disclosure of CSR information, albeit to a certain threshold. Using a sample of 80 publicly listed Canadian firms over the period 2008-2014, Ben-Amar et al., (2017) examine the impact of women directors on carbon disclosure and find that when women members have an active voice, disclosures improve and that women directors are more likely to engage in discourse with stakeholders and to push for sustainable initiatives than their male peers. Al-Shaer and Zaman (2016) examine the impact of women directors on the quality of sustainability reporting and provide evidence of a strong correlation between women on boards and high-quality sustainability reporting. Similarly, Issa and Fang (2019) find that even in countries with traditionally high masculinity scores, women are perceived to have greater emotional skills than men, and that having more women on the board of directors leads to a positive statistically significant difference in CSR disclosures. Although most of the literature shows that women directors are better positioned to garner enhanced reporting and disclosure, some papers find insignificant or no relationship between women directors and ESG disclosure. For instance, Manita et al., (2018) investigate the relationship between women directors and ESG disclosure using firms from the S&P 500 index over the period 2010-2015. Their results indicate no significant relationship between women on boards and ESG disclosure. Using a sample of Fortune 500 firms in 2011, Giannarakis (2014) find that increased presence of women on the board is insignificant to the level of CSR disclosure (as measured by ESG scores). Our work will add to this literature and shed light on the impact of women directors on ESG disclosure in a historically male-dominated industry, in which ESG is critical to its viability. 



2. Data and Methods

2.1.  Sample and Variables Measurement

Our sample consists of all mining firms listed on the S&P/TSX Composite Index as of end of 2023, over the period 2011-2022. With approximately 95%[footnoteRef:3] coverage of the Canadian equities market, the TSX index serves as the main benchmark for companies listed on the Toronto Stock Exchange. All data, are obtained from Bloomberg database  or each mining firm. We restrict our final sample to the mining companies that have full available data on our key variables of interest, namely the women directors and ESG overall score. This resulted in a final sample of 39 unique firms and 396 firm-year observations. We start with 2011 as data on women representation on boards and other board-level control variables, were relatively thin prior to that year. [3:  https://tmxinfoservices.com/benchmarks-and-indices/sp-tsx-indices?lang=en&indexinfo=%5ETSX#tsx] 

Appendix A provides a summary of all variables used in our empirical analysis. For ESG reporting, which is our main dependent variable, we follow the existing literature on women directors  (Nollet and Mitrokostas, 2016; Elmagrhi et al., 2019; Lau and Liang, 2016; McGuinness et al., 2017) and use the proprietary Bloomberg ESG disclosure scores as the primary measure of firms’ ESG reporting. The Bloomberg database ESG scores range from 0 (for firms with no ESG disclosure) to 100 (for firms that disclose all ESG data). In accordance with Eccles et al. (2011), we also consider the three-dimensional components of ESG: Environmental, Social, and Governance disclosure scores. ESG reporting is measured using ESG overall scores (ESG0) and scores on ESG dimensions (namely, the environmental ESG1, social ESG2 and governance ESG3 dimensions). We also measure having a climate change policy using a dummy variable (Climate Change Policy). Annual ESG scores are collected from Bloomberg database for each mining firm.
For women directors (FEPER), our main independent variable, similar to Adams and Ferreira (2009), we calculate the percentage of female board members as the number of women on the board divided by the total number of directors. To mitigate potential omitted variables bias (Gujarati, 2003; Elmagrhi et al., 2018), we control for various board and firm-level characteristics that may influence ESG activities and reporting. At the board level, we control for CEO duality, board independence, board age, and board size. At the firm level, we control for firm size, earnings growth, leverage, and return on assets.

2.2.  Methodology

We use a panel regression  to examine the relationship between women directors and ESG reporting of Canadian mining companies. Specifically, we will be estimating the following multivariate regression model:

where ESGit represents our dependent variable and is measured using the following variables: the ESG total score (ESG0), including the three environmental (ESG1), social (ESG2), governance (ESG3) scores, and climate change policy (for firm i at time t, from 2011 to 2022). WDi𝑡 is the main independent variable . It includes the percentage of women on board, The term 𝐶𝑉𝑗𝑖𝑡 represents board-level, firm-level and individual-level control variables. All variables are described in Appendix A. The expression τ𝑡 + 𝜀𝑖𝑡 refers to time effects, and random disturbance respectively. The model will be estimated using an unbalanced panel data set (Campbell & Minguez-Vera, 2008), year fixed effects and robust clustered standard errors (at the firm level).

3. Empirical Results

3.1.  Univariate Analysis

Table 1 (Appendix B) reports the descriptive statistics of the variables used in the study. As can be seen, the percentage of female board members has a mean of 16.8 with a standard deviation of 12.6. This indicates that, on average, women constitute 16.8% of board members, with variability across companies ranging from no female directors to as high as 55.6%. In terms of the number of women on boards, this value has a mean of 1.52 and a standard deviation of 1.15, indicating that companies typically have between one to two women directors, though the actual number can range from zero to maximum of only five. Examining the binary variable which indicates the presence of at least one woman board member, the mean is 0.77 and the standard deviation is 0.42, revealing that 77% of the observations have at least one woman on their board. These statistics suggest that while a majority of companies have some level of women representation, the overall number and proportion of women on boards remain relatively low.
	The overall ESG score, represented by ESG0, has a mean of 47.88 with a standard deviation of 14.57. When breaking down the ESG components, distinct patterns emerge: ESG1 (Environmental) has a mean score of 30.43 and a standard deviation of 24.69, with scores ranging from 0 to 90.06. This suggests significant disparities in environmental practices, with some companies excelling while others show little to no engagement. ESG2 (Social) has a mean of 28.78 and a standard deviation of 16.89, with scores from 0 to 66.26, indicating variability and generally lower performance compared to environmental initiatives. The ESG3 (Governance) dimension stands out with a notably higher mean score of 84.28 and a standard deviation of 6.95, with scores ranging from 48.16 to 100. This reflects a more consistent and stronger adherence to governance standards across the firms in the sample. The overall trend reveals that while companies tend to have well-established governance practices, there is significant room for improvement in both environmental and social areas, highlighting an uneven approach to comprehensive ESG engagement. Descriptive statistics of the firm-level and board-level control variables are summarized in Table 1 (Appendix B).
	Table 2 (Appendix B) presents the correlation coefficients and Variance Inflation Factors (VIFs) for all key variables in the model. The correlation between the proportion of women on boards and aggregate ESG disclosure scores is 0.509. This correlation is statistically significant at the 1% level. To check for multicollinearity, VIFs were computed, and the results indicate that multicollinearity is unlikely to significantly affect the subsequent results.
Figure 1 (Appendix B) presents data on the Average ESG Disclosure Score and the Average Percentage of Women on the Board from 2011 to 2022. It highlights a notable trend in corporate governance among Canadian mining companies during the study period. Over this period, there has been a marked increase in the average ESG Disclosure Score, rising from 37.80 in 2011 to 58.58 in 2022. This improvement suggests that Canadian mining companies have become more committed to transparency and comprehensive reporting on environmental, social, and governance (ESG) issues. This trend may be driven by growing regulatory requirements, increased investor demand for sustainable practices, and a broader societal push for responsible mining activities. This trend is likely to continue given the increased regulatory pressure on listed firms to disclose ESG information.
At the same time, the representation of women on corporate boards within these companies has seen a considerable increase, with the percentage growing from 2.92% in 2011 to 33.68% in 2022. This rise reflects an increasing emphasis on having women in leadership roles, which is particularly notable in the traditionally male-dominated mining sector. The concurrent rise in ESG Disclosure Scores and the proportion of women on boards suggests a potential correlation, indicating that companies more focused on inclusion in their leadership are also more likely to prioritize ESG and sustainability reporting. 
3.2. Multivariate Analysis: Women Directors and ESG Reporting

In this section, we explore the link between women directors and ESG disclosure of the mining firms in our sample, using Bloomberg’s ESG disclosure scores as our dependent variable. Beyond the overall ESG score (ESG0), we also analyze the relationship between women directors and each of the three ESG components separately: environmental, social, and governance disclosure scores (ESG1, ESG2, and ESG3 respectively). Table 1 of Appendix C shows the regression results with ESG disclosure scores (ESG0, ESG1, ESG2, and ESG3) as the dependent variables and the percentage of women on boards (FEPER) as the main independent variable. We use various model specifications to assess this relationship. Model 1 includes only percentage of women on board. In Model 2, we introduce board-level characteristics as control variables, namely the board size, board independence, CEO duality, and the average age of board members. Model 3 adds firm-level characteristics, including firm size, leverage, ROA, and earnings per share growth. As presented in the table, there is a positive and significant association between ESG measures and percentage of women directors in all models. Specifically, the results indicate that, even after accounting for governance and firm-level characteristics, the coefficient of percentage of women directors (FEPER) remains positive and statistically significant at the 1% confidence level. These findings are consistent with the recent study by Khemakhem et al. (2022), which identifies a positive and significant relationship between women on board committees and aggregate ESG disclosure scores of Canadian firms. Our results also align with Nuhu (2023), who documents a positive relationship between women directors and ESG disclosure in the energy industry of emerging economies.
The results of the regressions using ESG1 (environmental, models 4-6), ESG2 (Social, models 7-9), and ESG3 (Governance, models 10-12) paint a positive picture when it comes to the relationship between women directors on mining firms’ boards and ESG disclosure. Models 6, 9, and 12 (in Table 1 of Appendix C) include comprehensive board-level and firm-level control variables. In Model 6, the coefficient for the percentage of women on boards (FEPER) is 0.644 (p < 0.01), indicating a strong positive impact on environmental disclosure scores (ESG1). Similarly, Model 9 shows that the coefficient for FEPER is 0.447 (p < 0.01), revealing a significant positive relationship between women directors and social disclosure scores (ESG2). In Model 12, the coefficient for FEPER is 0.063 (p < 0.01), indicating a positive but smaller effect of women directors on governance disclosure scores (ESG3). These results are consistent with prior studies that investigate the link between women directors and ESG, albeit not specifically focused on the mining sector or specifically looking at all three components of the ESG score. For instance, research by Nicolò et al. (2021), Qureshi et al. (2019), and Dempere & Abdalla (2023) have highlighted the positive association between women directors and ESG disclosure practices within European and international firms. These studies emphasize the role of women directors in improving the reliability of ESG disclosures and sustainability reporting.
Overall, these findings illustrate that having women directors on corporate boards is associated with improved ESG disclosure across all dimensions, with the most substantial effects observed in environmental and social reporting. We acknowledge that we have only established an association so far (and not a causal relationship). It is possible that both ESG reporting decisions and the decision to hire women directors are driven by other unknown variables or reverse casualty may drive our results.

3.3. Multivariate Analysis: Women Directors and Climate Change Factor

In this section, we closely examine the environmental disclosure score, particularly focusing on the components of the climate change factor, which is a significant element in deriving ESG disclosure scores. Under this factor, we scrutinized the depth and availability of all relevant metrics, detailed in Appendix C, Table 2, which presents Bloomberg data availability for each metric over the study period. Among these, we selected the climate change policy metric for further analysis due to its high data availability and its critical role in the mining industry as a polluting industry. Examining the link between women directors and climate change policies is well-documented in the literature. Research by Lemma et al. (2022), Kordsachia et al. (2023), and Wang et al. (2023) explore this relationship across various sectors. Lemma et al. (2022) suggest that promoting women on boards could drive corporations, particularly in extractive industries, to commit more robustly to climate change initiatives. Kordsachia et al. (2023) find that women directors are associated with lower corporate carbon emissions and higher stock returns related to climate activism. Similarly, Wang et al. (2023) highlighted how women directors influence firms' proactive responses to climate change, underscoring their role in fostering climate action.
We employ the same model as in the previous section, with the climate change policy as the dummy dependent variable (equaling 1 if a climate change policy is in place, and 0 if there is no climate change policy), and the percentage of women on the boards (FEPER) as the main explanatory variable. We control for the same board-level and firm-level variables. The panel logistic regression results are reported in Table 3 (Appendix C). Our findings reveal that a higher percentage of women on the board is positively and significantly associated with having a climate change policy in place among Canadian mining firms. Specifically, the coefficient for FEPER in Model 3, which includes all control variables, is 0.254, and it is statistically significant at the 1% level. Our findings are consistent with the extant literature. For example, Jizi et al. (2021), who examined a sample of GCC-listed firms for the years 2009–2018, and their results suggest that the presence of women on boards helps firms adopt policies to mitigate climate change and respond to social demands for climate-related disclosures. We acknowledge that we have established an association only so far and until we control for endogeneity, we cannot claim a causal relationship.
4. Conclusion

This research contributes to two strands of the literature, namely women directors (Birindelli et al., 2019; Manita et al., 2018) and ESG performance and ESG disclosure (e.g. Cho et al., 2020) by examining the relationship between ESG reporting and women directors in a highly sensitive industry. Given the importance of ESG activities and transparency to resolve societal issues such as carbon emissions and climate change, and to achieve sustainable finance, a deeper understanding of how firms in the mining industry socially perform, how they disclose their ESG data and how ESG performance and disclosure relate to board characteristics, can inform policymakers and other stakeholders to better help organizations in measuring, enhancing and reporting their ESG activities and scores. In addition, this will guide CPAs to make recommendations for better and more harmonized ESG disclosures within the mining industry, which is in line with the current ongoing discussions in Canada and around the world on developing sustainability standards to improve ESG reporting. Furthermore, this study is in line with the CPA Canada Foresight initiative on value creation, since understanding how to enhance firms’ ESG performance and disclosure practices can have a long-term effect on financial performance and value creation for all stakeholders.


Appendix A. Variable Definitions - All data are collected from Bloomberg
	1. Dependent variable – ESG Score

	ESG0
	A score developed by Bloomberg to measure a firm’s total environmental, social and governance performance (out of 100)

	ESG1
	The first dimension of ESG score and it measures the environmental performance (out of 100). Environmental aspects considered include resources use, emissions and innovation.

	ESG2
	The second dimension of ESG score and it measures the social performance (out of 100). Social aspects considered include workforce, human rights, community and product responsibility.

	ESG3
	The third dimension of ESG score and it measures the governance (out of 100). Governance aspects considered include management, stakeholders, and CSR strategies.

	Climate Change Policy
	Dummy variable equal to 1 if a firm reports having a climate change policy and 0 otherwise.

	2. Independent variable – Women Directors

	FEPER
	Number of women to total number of board members (%)

	FENUM
	Number of women members on the board

	FEDUM
	Woman dummy variable which equals 1 if there is at least 1 woman board member and 0 otherwise

	3. Control variables – firm, board and individual characteristics

	BSIZE
	Board size is the number of board members in the firm

	IndDir
	Percentage of independent directors on the board

	CEOdual
	CEO Duality dummy: 1 if the CEO and Board chair are the same person, and 0 otherwise

	BoardAge
	The average age of the board members

	SIZE
	Firm size: measured by the natural logarithm of firm’s total balance sheet assets value

	Leverage
	The financial leverage of the firm, calculated as the total debt divided by total assets

	EPSG
	Earnings per Share growth

	StdROA
	3-year Standard Deviation of Return on Assets (net income divided by total assets)



Appendix B. Statistics
Table 1 - Descriptive Statistics
	Variable
	Obs
	Minimum
	Maximum
	Mean
	Std. Deviation

	ESG0
	396
	19.70
	84.23
	47.88
	14.57

	ESG1
	396
	0.00
	90.06
	30.43
	24.69

	ESG2
	396
	0.00
	66.26
	28.78
	16.89

	ESG3
	396
	48.16
	100.00
	84.28
	6.95

	FEPER
	396
	0.00
	55.55
	16.81
	12.62

	FEDUM
	396
	0.00
	1.00
	0.77
	0.42

	FENUM
	396
	0.00
	5.00
	1.52
	1.15

	BoardAge
	323
	49.00
	70.87
	61.61
	3.58

	BSIZE
	396
	5.00
	16.00
	8.89
	1.94

	CEOdual
	396
	0.00
	1.00
	0.06
	0.23

	IndDir
	395
	0.45
	1.00
	0.78
	0.11

	Size
	396
	3.81
	11.03
	7.80
	1.45

	EPSg
	393
	-5276.95
	4453.77
	-64.02
	598.11

	StdROA
	383
	0.01
	64.40
	1.38
	5.99

	Leverage
	396
	0.01
	0.81
	0.29
	0.16



Table 2 - Correlation Matrix & Variance Inflation Factors
	 
	ESG0
	FEPER
	FEDUM
	FENUM
	BoardAge
	BSIZE
	CEOdual
	IndDir
	Size
	EPSg
	StdROA
	Leverage

	ESG0
	1.000
	.
	
	
	
	
	
	
	
	
	
	

	FEPER
	.509**
	1.000
	
	
	
	
	
	
	
	
	
	

	FEDUM
	.480**
	.729**
	1.000
	
	
	
	
	
	
	
	
	

	FENUM
	.599**
	.945**
	.724**
	1.000
	
	
	
	
	
	
	
	

	BoardAge
	.216**
	0.032
	.122*
	0.088
	1.000
	
	
	
	
	
	
	

	BSIZE
	.425**
	.115*
	.313**
	.387**
	.182**
	1.000
	
	
	
	
	
	

	CEOdual
	-0.024
	0.031
	-0.025
	0.014
	0.043
	-0.026
	1.000
	 
	
	
	
	

	IndDir
	.331**
	.301**
	.166**
	.325**
	.224**
	.123*
	-.099*
	1.000
	
	
	
	

	Size
	.716**
	.211**
	.256**
	.352**
	.335**
	.506**
	.154**
	.277**
	1.000
	
	
	

	EPSg
	-0.028
	-0.004
	0.005
	-0.023
	-0.008
	-0.059
	-0.008
	-0.083
	0.050
	1.000
	
	

	StdROA
	-.115*
	-0.086
	-.104*
	-0.081
	-.162**
	-0.018
	-0.033
	-.188**
	-0.088
	-0.004
	1.000
	

	Leverage
	.395**
	.164**
	.134**
	.235**
	0.064
	.256**
	0.088
	.101*
	.397**
	-0.003
	0.005
	1.000



**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

	 Dependent: ESG0
	Collinearity Statistics
	 

	
	Tolerance
	VIF

	FEPER
	0.82
	1.22

	BOARDAGE
	0.86
	1.17

	BSIZE
	0.68
	1.46

	CEODUAL
	0.86
	1.16

	INDDIR
	0.73
	1.32

	SIZE
	0.56
	1.38

	EPSG
	0.97
	1.03

	STDROA
	0.94
	1.07

	LEVERAGE
	0.83
	1.21




Figure 1 – Evolution of Percentage of Women on Board and ESG Disclosure 2011-2022
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Appendix C. Multiple Regression Analysis Results
Table 1 – Women Directors and ESG Disclosure Scores (ESG0, ESG1, ESG2, ESG3)
	Model
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)
	(11)
	(12)

	VARIABLES
	ESG0
	ESG0
	ESG0
	ESG1
	ESG1
	ESG1
	ESG2
	ESG2
	ESG2
	ESG3
	ESG3
	ESG3

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	FEPER
	0.562***
	0.543***
	0.384***
	0.849***
	0.916***
	0.644***
	0.635***
	0.603***
	0.447***
	0.203***
	0.111***
	0.063***

	 
	(0.030)
	(0.037)
	(0.037)
	(0.055)
	(0.072)
	(0.072)
	(0.038)
	(0.049)
	(0.053)
	(0.021)
	(0.021)
	(0.021)

	BOARDAGE
	 
	0.620***
	0.317**
	
	1.045***
	0.588**
	 
	0.568**
	0.266
	 
	0.247**
	0.097

	 
	 
	(0.174)
	(0.151)
	
	(0.333)
	(0.297)
	 
	(0.228)
	(0.216)
	 
	(0.099)
	(0.087)

	BSIZE
	 
	1.303***
	0.204
	
	1.821***
	-0.077
	 
	2.191***
	1.035**
	 
	-0.099
	-0.343*

	 
	 
	(0.327)
	(0.305)
	
	(0.628)
	(0.599)
	 
	(0.429)
	(0.436)
	 
	(0.187)
	(0.176)

	CEODUAL
	 
	-12.521***
	-9.761***
	
	-20.497***
	-18.144***
	 
	-12.906***
	-8.975*
	 
	-4.188**
	-2.189

	 
	 
	(3.724)
	(3.300)
	
	(7.145)
	(6.479)
	 
	(4.883)
	(4.722)
	 
	(2.127)
	(1.909)

	INDDIR
	 
	3.600
	5.936
	
	4.320
	6.063
	 
	7.141
	7.020
	 
	-0.645
	4.730

	 
	 
	(6.127)
	(5.410)
	
	(11.755)
	(10.622)
	 
	(8.034)
	(7.742)
	 
	(3.498)
	(3.130)

	SIZE
	 
	
	9.111***
	
	
	16.944***
	 
	
	9.200***
	 
	
	1.217**

	 
	 
	
	(0.975)
	
	
	(1.914)
	 
	
	(1.395)
	 
	
	(0.564)

	EPSG
	 
	
	0.000
	
	
	0.001
	 
	
	0.000
	 
	
	-0.000

	 
	 
	
	(0.001)
	
	
	(0.001)
	 
	
	(0.001)
	 
	
	(0.000)

	STDROA
	 
	
	-0.125
	
	
	-0.196
	 
	
	-0.087
	 
	
	-0.091**

	 
	 
	
	(0.077)
	
	
	(0.151)
	 
	
	(0.110)
	 
	
	(0.044)

	LEVERAGE
	 
	
	-1.194
	
	
	-5.924
	 
	
	7.014
	 
	
	-4.652**

	 
	 
	
	(3.583)
	
	
	(7.033)
	 
	
	(5.126)
	 
	
	(2.073)

	Constant
	38.433***
	-11.933
	-54.912***
	16.157***
	-66.730***
	-151.693***
	18.111***
	-40.104**
	-84.092***
	80.872***
	70.736***
	70.607***

	 
	(0.602)
	(12.166)
	(11.800)
	(1.111)
	(23.342)
	(23.167)
	(0.775)
	(15.952)
	(16.886)
	(0.432)
	(6.947)
	(6.828)

	 
	 
	
	 
	
	
	
	 
	
	 
	 
	
	 

	Observations
	396
	323
	312
	396
	323
	312
	396
	323
	312
	396
	323
	312

	R-squared
	0.503
	0.557
	0.683
	0.404
	0.485
	0.623
	0.438
	0.495
	0.576
	0.204
	0.141
	0.191

	Number of unique firms
	39
	36
	35
	39
	36
	35
	39
	36
	35
	39
	36
	35



Standard errors in parentheses - *** p<0.01, ** p<0.05, * p<0.1

Table 2 – Climate Change Factors –Bloomberg’s Data Availability
	Metric
	Bloomberg Ticker
	Data Availability %

	ESG Book Carbon Price Disclosure
	EBK_CBN_PRICE_DISCLOSURE
	78%

	New Products - Climate Change
	CLIMATE_CHG_PRODS
	71%

	Climate Change Opportunities Discussed
	CLIMATE_CHG_OPPORTUNITIES
	71%

	Climate Change Policy
	CLIMATE_CHG_POLICY
	71%

	Emissions Reduction Initiatives
	EMISSION_REDUCTION
	71%

	Risks of Climate Change Discussed
	CLIMATE_RISKS
	71%

	SA Carbon - Scope 2 Emissions
	SA_CARBON_S2_EMISSIONS
	69%

	Internal Carbon Pricing
	INTERNAL_CARBON_PRICING
	51%

	Total Water Use
	TOTAL_WATER_USE
	49%

	GHG Scope 1
	GHG_SCOPE_1
	48%

	GHG Scope 2 Location-Based
	GHG_SCOPE_2_LOCATION_BASED
	47%

	Total Greenhouse Gas / Carbon Dioxide Emissions
	TOTAL_GHG_CO2_EMISSIONS
	46%

	Total Waste
	TOTAL_WASTE
	44%

	BESG Air Quality Issue Disclosure Factor
	AIR_QUALITY_ISS_DISC_FACTOR
	42%

	BESG Air Quality Issue Score
	AIR_QUALITY_ISSUE_SCORE
	42%

	BESG Ecological Impact Issue Score
	ECOLOGICAL_IMPACT_ISSUE_SCORE
	42%

	BESG Energy Management Issue Disclosure Factor
	ENERGY_MANAGEMENT_ISS_DISC_FACTR
	42%

	BESG Energy Management Issue Score
	ENERGY_MANAGEMENT_ISSUE_SCORE
	42%

	BESG Water Management Issue Disclosure Factor
	WATER_MANAGEMENT_ISS_DISC_FACTOR
	40%

	BESG Water Management Issue Score
	WATER_MANAGEMENT_ISSUE_SCORE
	40%

	CDP Climate Change Score
	CDP_CLIMATE_CHANGE_SCORE
	38%

	Carbon Monoxide Emissions
	CARBON_MONOXIDE_EMISSIONS
	32%

	GHG Scope 3
	GHG_SCOPE_3
	24%

	Scope of Disclosure
	SCOPE_OF_DISCLOSURE
	20%

	Carbon per Unit of Production
	CARBON_PER_UNIT_OF_PROD
	17%

	GHG Scope 2 Market-Based
	GHG_SCOPE_2_MARKET_BASED
	9%

	CO2 Scope 1
	CO2_SCOPE_1
	5%

	ODS Emissions
	ODS_EMISSIONS
	2%

	BESG Environmental Supply Chain Issue Score
	ENV_SPPLY_CHAIN_MGMT_ISSUE_SCORE
	0%

	BESG Social Supply Chain Issue Score
	SOCIAL_SPPL_CHN_MGMT_ISSUE_SCORE
	0%

	CO2 Scope 2 Location-Based
	CO2_SCOPE_2_LOCATION_BASED
	0%


Table 3 – The link between Women Directors and Climate Change Policy
	 
	(1)
	(2)
	(3)

	VARIABLES
	Climate Change Policy
	Climate Change Policy
	Climate Change Policy

	 
	 
	 
	 

	FEPER
	0.216***
	0.207***
	0.254***

	 
	(0.031)
	(0.035)
	(0.052)

	BOARDAGE
	
	-0.075
	-0.285**

	 
	
	(0.108)
	(0.134)

	BSIZE
	
	0.076
	-0.336

	 
	
	(0.239)
	(0.325)

	CEODUAL
	
	-3.613
	-3.528

	 
	
	(2.810)
	(2.457)

	INDDIR
	
	-0.241
	0.180

	 
	
	(3.749)
	(5.071)

	SIZE
	
	
	3.606***

	 
	
	
	(1.232)

	EPSg
	
	
	0.001*

	 
	
	
	(0.001)

	StdROA
	
	
	-6.232*

	 
	
	
	(3.289)

	LEVERAGE
	
	
	-9.217**

	 
	
	
	(3.797)

	 
	
	
	 

	Observations
	258
	212
	211

	Number of unique firms
	26
	23
	23
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