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Abstract
[bookmark: _Hlk189819001]This paper aims to provide evidence on the influence of female top executives on waste reduction and recycling initiatives. Using a sample of 14,613 firm-year observations from 55 countries covering the period 2002 to 2021, the results show that female leadership is related to lower (higher) levels of waste generation (recycling). This result suggests that female executives are likely to implement greener strategies that prioritize corporate sustainability, supporting stakeholder and upper echelon theories. The positive effect of female executives on reducing waste generation is more pronounced in countries with strong gender equality culture. Further evidence shows that the effect of female executives on waste reduction is more prevalent following the implementation of sustainable development goals in 2015 suggesting the potential impact of gender diversity in executive roles on advancing corporate environmental responsibility in alignment with global sustainability goals. We also show that this effect is more likely across countries with poor investor protection regulations. 
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1. Introduction
Throughout human history, as the population has increased, cities have expanded, and industrialization has progressed, the issue of waste management has similarly evolved. Waste management refers to the process of handling waste and implementing solutions for recycling items, ultimately disposing of used products and substances safely and efficiently (Sondh et al., 2024). According to Kumar et al. (2020), waste management involves understanding how waste can be utilized as a valuable resource. Waste management practices help maintain a clean environment free from pollutants. It also entails effectively controlling and preventing waste generation and resource consumption (da Silva et al., 2019).
According to the Globe e-waste monitor report (2020) published by the United Nations University, in 2019 approximately 53.6 million tons of electronic waste were produced globally. This number is forecasted to rise to 74.7 million tons by 2030. Additionally, the United Nations Environment Program (UNEP) estimates that plastic waste production has reached around 300 million tons of annually, of which around 8 million tons ultimately end up in the oceans causing harm to the environment[footnoteRef:1]. This program stipulates that the current direct cost of waste management worldwide is about USD 252 billion per year. However, when accounting for hidden costs like pollution, public health issues, and climate-related damages, the figure rises to USD 361 billion annually.​ da Silva et al. (2019) highlight that responsible waste management practices are essential to controlling waste generation and mitigating its impacts. Beyond mere disposal, these practices involve proactive measures to prevent the overconsumption of resources, such as promoting sustainable production and consumption patterns. [1:  United Nations Environment Program (UNEP) report titled "From Pollution to Solution: A Global Assessment of Marine Litter and Plastic Pollution."] 

At the firm level, companies are significant contributors to the growing waste problems and can play a crucial role in mitigating the global waste crisis and reducing their environmental impact (Shahab et al., 2022). As an important waste producer, companies have the responsibility to lead the way in developing and implementing sustainable waste solutions (Shahab et al., 2022). The Sustainable development goals (SDGs) adopted in 2015 have established clear targets for responsible consumption and production, particularly through SDG 12, which emphasizes waste reduction, recycling, and sustainable resource management[footnoteRef:2]. Firms can align their strategies with these global goals by minimizing waste generation, adopting circular economy practices, and improving material reuse and recycling within their value chains. By integrating these practices, companies may mitigate their environmental impact, optimize operational process, cut costs, and improve their image among environmentally conscious stakeholders (Mahajan et al., 2023; Marrucci et al., 2021). Proactive waste management strategies also help firms meet regulatory requirements and reduce the risks associated with unsustainable practices, positioning them as leaders in the transition to a more sustainable economy (Shahab et al., 2022).  [2:  https://sdgs.un.org/goals] 

Gull et al. (2022) showed waste reduction and recycling are beneficial for firms because it not only improves firm’s reputation among stakeholders but also enhances firm performance. Previous studies have also examined drivers for waste management including the role of corporate governance in reducing waste. Existing literature found that CSR committees (Gull et al., 2024a); board gender diversity (Gull et al., 2023), co-option boards (Gull et al., 2024b) are main drivers of waste management practices. However, the role of women in the top management team (TMT) has yet to be fully explored in the context of waste management strategies. The purpose of this paper is to go beyond the traditional focus on corporate governance and the board of director’s composition to examine the specific influence of women as key decision-makers in shaping sustainable waste practices. By analyzing the role of women executives in driving waste reduction initiatives, this paper seeks to highlight how their unique perspectives and leadership styles can contribute to more effective and innovative waste management solutions.Haut du formulaire
There are two main theoretical perspectives that may explain how women managers may influence waste management strategies. First, the upper echelon theory (Hambrick & Mason, 1984) argues that the attributes of top managers (such as age, education, gender, values, and cognitive styles) influence the strategic choices and outcomes of the firm. Leaders shape decisions based on their values, experiences, and perspectives (Brignoli, 2020). Women in top management bring different life experiences and leadership styles compared to men. They may prioritize long-term environmental goals including more proactive waste reduction strategies and environmental initiatives (Jouber, 2022), reflecting their distinctive influence on decision-making.
The second perspective is the stakeholder theory (Freeman, 1984) stipulating that companies are accountable not only to shareholders but also to stakeholders. Gender-diverse leadership is often associated with a broader stakeholder orientation, where female leaders prioritize environmental and social goals alongside financial objectives. According to this theory, female executives may be more inclined to consider the impacts of waste generation and to implement policies that benefit multiple stakeholder groups, leading to improved waste reduction activities (Gull et al., 2023). They may advocate for investment in waste reduction, recycling programs, or cleaner production technologies that benefit the environment in the long run.

Based on a cross-country sample including 2,228 firms from 55 countries between 2002 and 2021, the results show that female leadership is associated with lower (higher) levels of waste production (recycling). This suggests that female executives may be more likely to implement strategies that prioritize waste reduction and environmental responsibility supporting stakeholder and upper echelon theories perspectives. The results also show that this effect is more prevalent after the implementation of SDGs in 2015 suggesting the potential impact of gender diversity in executive roles on advancing corporate environmental responsibility in alignment with global sustainability goals. Further results display that the effect of female executives on waste generation is more pronounced in strong gender equality culture and in countries with poor investor protection. 

Our study offers several contributes to the literature. Firstly, to the best of our knowledge, we are the first that examines the relationship between the presence of women in TMT and waste management activities. Previous studies examined the corporate governance role through board composition in reducing waste and enhancing recycling and reuse activities (see for example, Gull et al., 2023, 2024a; Shahab et al.,2022). In addition, Gull et al. (2023) examined the effect of women on the board as controllers of waste strategies. Our study differs from the one by Gull et al. (2023) and explores the role of female executives in implementing and developing sustainable waste management strategies. While board members define the corporate approach to environmental issues, executives are those who decide to implement the appropriate strategy to fulfill firms’ objectives.
Secondly, we add to the literature that explores the association between TMT gender diversity on corporate outcomes. This literature reports that female executives influence firm transparency (Francis et al., 2015), risk taking behavior (Faccio et al., 2016), debt maturity (Datta et al., 2021), and stock price crash risk (Li & Zeng, 2019). Another stream of research has investigated its  impact on corporate environmental outcomes (Altunbas et al., 2022; Hyun et al., 2022). Our research addresses this gap by showing that gender-diverse TMTs tends to cultivate a culture that prioritizes long-term sustainable waste management practices.
Furthermore, our findings provide insights on the role of culture that values gender equality on firm’s commitment to waste management initiatives, that align with the broader corporate social responsibility goals (Gänsler, 2020). By linking gender equality culture to sustainability outcomes, we show that this culture is a major channel that drives organizational commitment to environmental performance, thereby enhancing the credibility and reputation of the firm among environmentally conscious consumers and stakeholders.
The remainder of the paper is organized as follows: Section 2 presents the development of our hypothesis, Section 3 describes the research design, Section 4 discusses our results, Section 5 concludes the study.
2. Literature review and hypothesis development
1. Haut du formulaire
Research consistently highlights that creating and maintaining favorable working conditions through robust and inclusive decision-making processes is a cornerstone for achieving desired organizational outcomes (Datta et al., 2021). These processes serve as the backbone of organizational effectiveness, influencing areas such as strategic planning, resource allocation, and employee engagement. Within this context, diversity in decision-making, particularly gender diversity, plays a critical role as a catalyst for improved decision-making outcomes (Wicker et al., 2022). The issue of gender diversity in corporate executive positions is receiving growing attention. Many researchers concur that women often face the challenges of the so-called "glass ceiling effect (Akkaya, 2020; Kahsay et al., 2021), which can hinder their advancement to senior positions within organizations, particularly at the highest levels of management (Zhang et al., 2024). 
For centuries, gender roles have strongly defined the work of men and women. For this reason, women were not as present as men in strategic decision-making positions (Mui & Hill, 2024). Hence, promoting women to these male-dominated fields should be a priority because gender balance in the decision-making boardroom ensures that the management approach reflects the composition of the stakeholder base (Bals et al., 2023; Levy, 2024).
Evidence suggests that decision-maker heterogeneity—encompassing differences in perspectives, experiences, and problem-solving approaches—enhances creativity, fosters innovation, and contributes to more effective solutions (He & Jiang, 2019; Lee & Chung, 2022). Existing research has much examined the role of women in top management positions in fostering an environment conducive to innovation and long-term strategic thinking. Additionally, the increasing representation of women in TMT has been linked to improved CSR practices (Altunbas et al., 2022; Hyun et al., 2022). Research has also explored how gender-diverse leadership teams can create more inclusive organizational cultures, which in turn contribute to better outcomes in areas such as carbon emissions and environmental responsibility (Altunbas et al., 2022).
This paper intends to focus on the role of women managers in shaping waste management strategies. Two main theoretical perspectives underpin this relationship: the stakeholder theory and the upper echelons theory. Firstly, stakeholder theory (Freeman, 1984) emphasizes that the interests and preferences of diverse stakeholders—both internal, such as employees and management, and external, such as customers, communities, and regulators—play a pivotal role in shaping organizational decision-making processes (Hanlon et al., 2022; Kyaw et al., 2022; Lemma et al., 2023; Phipps & Prieto, 2021). Organizations that actively engage with and consider the varying preferences of these stakeholders are better equipped to develop waste management strategies that align with environmental and social priorities. The inclusion of more women in managerial roles further enriches this process by bringing diverse perspectives that enhance sensitivity to stakeholder needs (Hickey & Cui, 2020; Issa & Zaid, 2023; Kyaw et al., 2022; Triana et al., 2021). Women leaders often foster collaborative and inclusive decision-making, creating contexts that are not only more responsive to external environmental demands but also aligned with internal organizational values and long-term sustainability goals (Alimen et al., 2020 and Baraldi et al. 2024). According to Bannò et al. (2023), women in leadership positions often emphasize stakeholder engagement and social responsibility. Their presence can enhance communication and collaboration with stakeholders, leading to more effective waste reduction initiatives and policies that align with broader societal goals. 
Secondly, this analysis also draws on upper echelon theory (Hambrick & Mason, 1984), which suggests that the personal characteristics, values, and experiences of top managers, including women, significantly influence strategic choices within an organization. Women managers often bring distinct perspectives to leadership, particularly concerning social responsibility and sustainability (Altunbas et al., 2022), which can shape how waste management strategies are designed and implemented. Their leadership may result in a stronger emphasis on inclusive, forward-thinking approaches that align with environmental stewardship and ethical practices (Marchini et al., 2022; Schaedler et al., 2022).
Previous studies on women's leadership and the environment have highlighted the importance of a diversity of perspectives in environmental decision-making (Issa & Zaid, 2023; Nadeem et al., 2020; Oyewo et al., 2025; Read et al., 2020). Research has shown that women directors in the boardroom are more likely to adopt sustainable waste management strategies, with an emphasis on reduction, reuse and recycling (Gull et al., 2023). This study has investigated the role of women as controllers and demonstrate the monitoring role of women directors.
In addition, these studies have shown that women managers are more likely to foster collaboration and communication to find innovative solutions to environmental challenges, as they tend to adopt a more inclusive leadership style (Chirico et al., 2024). By encouraging open dialogue and team-oriented problem-solving, female leaders create an environment where diverse ideas are valued and integrated into decision-making processes (Kapoor, 2021). This collaborative approach is particularly effective in addressing complex environmental issues, such as waste management, resource conservation, and sustainable practices (Altunbas et al., 2022). Women in leadership positions are often more attuned to the long-term impacts of corporate activities on the environment (Baraldi et al. 2024), and as a result, they are more inclined to support cross-functional teams that combine expertise from various departments to develop comprehensive sustainability strategies. Furthermore, this emphasis on collaboration may enhances the environmental engagement and also improves the capacity to adapt to evolving regulatory standards and consumer expectations regarding sustainability (Galletta et al., 2022).
Based on the above, we posit that females in TMT are more likely than their male counterparts to commit to environmental issues. We hypothesize that companies led by women are more engaged to limit waste production and to increase recycling activities. 

3. Research design 
3.1. Data 
The sampling process starts with all companies for which the data on waste management is available in Refinitiv database. We merge this data with the data on top executive gender and board of directors’ characteristics collected from World Scope database and financial and accounting data collected from Compustat database. That leads to exclude many observations from our initial sample due to missing data. Additionally, we eliminate all financial companies since these companies have very specific characteristics, limiting the size of our sample to 14,613 observations regroups 2,228 firms from 55 countries observed between 2002 and 2021. We start from 2002 since corporate waste management information was not available before 2002. We exclude observations beyond 2021, as this year marks the introduction of major regulatory frameworks, including the European Union Taxonomy regulation and the preparatory phase of the corporate sustainability reporting directive (CSRD). Excluding post-2021 years allows us to assess the executives’ gender diversity influence on waste management, without the confounding effects of these significant regulations.
3.2. Waste management proxies 
[bookmark: _Hlk170823212]We define waste management as strategies to produce less waste and improve waste recycling. First, we employ the natural log of total waste generated (TotalWaste). Additionally, we distinguish between hazardous waste (HazWaste), proxied as the natural log of hazardous waste, and non-hazardous waste (NonhazWaste), calculated as the natural log of non-hazardous waste. To proxy waste recycling, we use the percentage of recycled waste over total waste generated (RecyWaste). These proxies are selected following prior studies (Albitar et al., 2024; Gull et al., 2024a; Gull et al., 2023)
3.2. Top executives gender diversity proxy 
We use the percentage of female top executives (%FemaleExc) as our main proxy of TMT gender diversity, following Altunbas et al. (2022). 
3.3. Control variables 
We include financial and accounting, corporate governance, and country-level variables in our empirical model following (Albitar et al., 2024; Altunbas et al., 2022; Gull et al., 2023, 2024b). Firm size (Size) is the natural log of total assets. Tobin’s Q ratio (Tobin’s Q) is measured as the total of market value of equity and the book value of assets minus the book value of equity over the book value of assets. Firm profitability (Profitability) is measured as the percentage of firm income to total assets. Capital expenditures (Capex) is proxied as the percentage of net investment expenditures to total assets. Leverage (Leverage) is calculated as the percentage of long-term debt to total assets. High leverage may handle corporate strategies to reduce waste. Corporate long-term assets (PPE) is the percentage of long-term assets relative to total assets. The percentage of female on the board of directors (%FemaleDir). The size of the board of directors proxied as the natural log of the number of board members (BoardSize). CEO duality (Duality) is a dummy variable takes 1 if the CEO is also the chairperson of the board. Finally, we control for the natural logarithm of county-level GDP (LnGDP). 
3.4. Empirical model 
The following model is estimated using OLS regressions with year, industry and fixed effects: 


In this equation, i and t referee respectively to firm and time. The dependent variable WasteManagement is one of our proxies of waste management i.e., TotalWaste, HazWaste, NonhazWaste, and RecyWaste. The terms YearFixed, IndustryFixed, and CountryFixed refer to year fixed effect, industry fixed effect, and country fixed effect. Industry fixed effect is defined following Fama and French 48 industrial classifications. The rest of variables are defined above.
4. Results 
4.1. Summary statistics 
We display the descriptive statistics of our main variables in Table 1. The average values of total, hazardous, and non-hazardous waste are very similar to the values presented in the previous studies on waste management. Specifically, these averages are 10.903, 7.798, 10.726, and 63.627 for TotalWaste, HazWaste, NonhazWaste, and RecyWaste, respectively. The average percentage of female top executives is 10.849. 
[Insert Table 1 here]
In our Table 2, we show negative and significant correlation coefficients between female top executives and our proxies of waste generation. The highest correlations coefficient in Table 2 is 0.537. This coefficient is below the 0.8 threshold, suggesting that the collinearity is not an issue for us. 
[Insert Table 2 here]
4.2. Main findings
We report the results relative to the influence of female top executives on waste management in Table 3. The result in Column 1 shows negative and significant influence of the percentage of female top executives on total waste generation, supporting our first hypothesis and suggest that the presence of female top executives reduce the generated waste. This result is consistent with upper echelon theory, suggesting that female executives may bring perspectives and values to corporate decision-making that favor sustainable practices. It aligns also with stakeholder theory, suggesting that female executives may prioritize all stakeholder interests. These findings highlight the broader benefits of diverse leadership in promoting corporate responsibility and sustainability initiatives. They align with recent studies that associate female executive to less carbon emissions (Altunbas et al., 2022), more carbon disclosure (Caby et al., 2024), corporate environmental performance (Al-Najjar & Salama, 2022), and CSR reporting (Sarto et al., 2025). The result in Column 2 displays an insignificant effect of the percentage of female top executives on hazardous waste generation, suggesting that there is no difference between female and male top executives in reducing hazardous waste. This result may be explained by the recent worldwide regulations that aim to reduce hazardous waste (Shahab et al., 2022). These regulations mandate firms to reduce hazardous waste that is likely to harm the environment. Contrary, the result in Column 3 shows a negative effect of female top executives on non-hazardous waste generation, supporting the result that suggests the women are more greener decision makers. In the same sense, the finding in Column 4 associate positively the percentage of female executives to the recycling activities, highlighting the women green investment attitude. 
The results relative to control variables are generally very similar to earlier studies (Gull et al., 2024b; Gull et al., 2023; Shahab et al., 2022). Specifically, the waste generation increase with firm size, board size and PPE ratio and decrease with Tobin’s Q ratio, firm leverage, and country-level of GDP. 

[Insert Table 3 here]
4.3. Further investigations 
4.3.1. Gender equality culture 
In this section, we investigate whether the difference in gender equality culture among countries affects TMT gender diversity- waste management relationship. In masculine-oriented cultures, the presence of women in TMT may be overlooked or undervalued (Luanglath et al. 2018). This can lead to a situation where female executives are present but not given equal consideration in decision-making processes, including those related to waste management strategies. We use the percentage of seats occupied by women in national parliament collected from the World bank database as a metric of the gender equality culture. The higher this percentage, the greater the gender egality culture. We then divide our sample into two groups. Firms in countries with higher percentage of women in the parliament (above the sample median) and firms in countries with lower percentage (below the median). We regress the Equation (1) separately for each group. The results, in Table 4, show that the negative effect of female top executives is more prevalent in countries where the gender egality culture is stronger.

[Insert Table 4 here]

[bookmark: _Hlk170929401]4.3.2. Difference in Difference (DiD) approach: a pre- and post- SDGs
Over time, several worldwide initiatives have adopted to limit the influence of climate change including Paris agreement in 2015, the SDGs in 2015, etc. In relation to waste management the twelfth goal of SDGs aims to reduce waste generation and encourage waste recycling. In this section, we test whether companies with higher presence of female top executives respond more strongly to the SDGs, using DiD and DiD with PSM methodologies. To proceed, we run the following model, using in first time the entire sample between 2010 and 2021. In second time, we use a matched sample selected through PSM approach. We decide to eliminate all observation before 2010 in order to conduct a balanced comparison pre- and post- SDGs. 

Here, Female_bin is a dummy variable coded 1 if the percentage of female top executives is in the sample top quartile. PostSDG is a dummy variable coded 1 for post- 2015 period. The rest of variables are previously defined.
The coefficient of the interaction term (β3) reflects the reaction of firms with higher presence of female top executive to the SDGs in relation to waste management.  
In Columns 1 to 4 of Table 5, we present the findings using DiD methodology. The results show that the interaction variable, Female_bin*PostSDG, impacts negatively both total and non-hazardous waste generation, while it affects insignificantly hazardous waste generation and waste recycling. The results suggest an increase of female top executives focus on waste reduction after the SDGs. These results support our main findings and underscore the potential impact of gender diversity in executive roles on advancing corporate environmental responsibility in alignment with global sustainability goals.
In columns 4 to 8, we display the results of DiD combined with PSM. Using PSM, we construct two groups that have similar characteristics. The only observable difference between these groups is the presence of female top executives. The first group, the treated group, regroups firms that have percentage of female top executives in the sample top quartile. The second group, the control group, covers the rest of the firms. We then match each firm in the treated group with a firm in the control group. We employ propensity scores predicted through a logit model. Female_bin is the dependent variable of this model, while the independent ones are the control variables used in our main analysis. The matching is done using the one-to-one nearest neighbor matching without replacement and with a maximum allowable difference of 1%.
Panel A of the Appendix B shows that the difference in characteristics of treated group and control group is statistically significant before the matching process. Panel B of the same appendix displays insignificant difference in characteristics between treated and control group after matching, highlighting the comparability of our groups. In the same sense, the figure presented in Appendix C show the similarity of firm characteristics across both groups after matching. The left figure stresses an important difference between treated and control groups before matching. The figure in the right displays an important similarity in the distribution of propensity scores across these groups after matching. DiD with PSM’s results conduct to the same conclusion i.e., an increase in the focus of firms with higher presence of female top executives on reducing generated waste after SDGs. 
The validity of DiD needs mainly two assumptions. First, the treatment allocation should be exogenous to the level of waste generation. More simply, the SDGs should be impacted by waste generation and not by the percentage of female top executives. It is logic that the SDGs adoption is driven by the concerns related to climate change challenge including waste management and is not driven by the issues related to the gender of corporate top executives (Hung et al. 2024). Second, the validity of DiD depend to the parallel trend assumption. Following this assumption, the changes in waste management proxies over time should be the same in treated and control group. Figure 1 shows that the mean level of our proxies of waste management for the treated and control groups before and after SDGs. All values are normalized to 1 in 2010. The figures in the left show that the level of total and non-hazardous generated waste follows a similar direction prior to the SDGs, suggesting that the parallel trend assumption is valid. Additionally, these figures display an important reduction in the level of total and non-hazardous waste generation after 2015 for firms that have higher percentage of female top executives.
[Insert Table 5 here]
[Insert Figure 1 here]
4.3.3. Investors protection 
Firms in countries with greater investors’ protection are more incited to behave in environmentally friendly way (Anastasiou et al., 2024; Breuer et al., 2018). Indeed, in these countries the corporate sustainability is driven by institutional factors and is less related to corporate decision. Therefore, we expect that the influence of female top executives on waste generations is accentuated in countries where the investors protection is poor given that in such countries the sustainable engagement depends to the corporate attitude rather than institutional factors. To examine the influence of investor protection on the association between top executives’ gender and waste management, we split our sampled firms into two groups according to the regulation quality score collected from the World bank database, and we run Equation (1) for each group separately. The results reported in Table 6 confirm our expectation and indicate that the influence of female top executives on waste reduction and waste recycling is more pronounced in countries where the investors protection is poor.
[Insert Table 6 here]

4.4. Robustness analyses 
4.4.1. Alternative proxies of waste generation
We use the natural log of total, hazardous, non-hazardou waste generated to total assets as alternatives proxies of waste generation. The results displayed in Table 7 confirm our main findings and show a negative effect of female top executives on total and non-hazardous generated waste and insignificant effect on hazardous waste. 
[Insert Table 7 here]
4.4.2. Excluding dominant countries
Our main results may suffer from the sampling bias. Among the 55 countries in our sample, 45.8% of our observations come from three countries Japan, United States (US), and United Kingdom (UK). To test the validity of our results, we decide to eliminate all firms from these three countries. The results in Table 8 confirm our main findings i.e., negative (positive) effect of female top executives on waste generation (waste recycling).
[bookmark: _Hlk197259391][Insert Table 8 here]
[bookmark: _Hlk197261585]4.4.3. Excluding Covid-19 period
We exclude post-2019 years to mitigate the impact of the Covid-19 pandemic. This pandemic may impact significantly the level of waste generation, because of the decline in economic activity related to lockdowns and containment measures. The results in Table 9 demonstrate that female executives reduce produced waste and improve waste recycling, after excluding Covid-19 period. 
[Insert Table 9 here]

4.4.4. Endogeneity control
Our main results may suffer from endogeneity for at least two reasons: 
First, our results may be influenced by the reverse causality problem because female to executives can chose to work in more sustainable firms or in firms operating in industry that are less exposed to waste management issue (Huang & Kisgen, 2013). In this case the negative (positive) association between female top executives and waste generation (waste recycling) is due to the choice made be these executives and not due to the green attitude of women. To address this problem, we employ two stage least square regression (2SLS). We use the full set of control variables in Equation (1) as instrumental variables. The results of the first stage of 2SLS and the F-statistics shown in the first column of Table 10 valid these instrumental variables. The second stage of 2SLS show, like the main analysis, that the TMT gender diversity has a negative impact on waste generation and a positive impact on waste recycling. 
[Insert Table 10 here]
[bookmark: _Hlk169697397]Second, our findings can be influenced by the endogeneity related to the observable firm characteristics.  Female candidates to the positions of top executives may candidate only in firms that have more female-friendly characteristics, and these characteristics may impact the waste management, conducting to self-selection problem. To control this problem, we apply PSM approach. PSM permit to ensure the comparability between in the treated group, firms with high percentage of female top executives (Female_bin=1) and firms in the untreated group that have less percentage of female top executives. After the construction of treated and untreated group, we calculate the propensity scores through a logistic regression in which the explained variable is Female_bin and the explanatory variables are the full set of control variables in Equation (1). Next, using these propensity scores, we match using one-to-one nearest neighbor matching, without replacement, and with a maximum distance of 1%. The results in Table 11 support our main findings.
[Insert Table 11 here]
5. Conclusion
The purpose of this paper was to explore the effect of women presence in top management positions on waste management strategies including waste reduction and recycling. Based on an international sample of 14,613 firm-year observations regrouping 2,228 firms from 55 countries covering the period 2002 to 2021, the results display that female leadership is related to lower level of waste production and more waste recycling. These findings align with stakeholder theory, indicating that female executives have a better understanding of stakeholders’ needs. Additionally, it is consistent with upper echelon theory suggesting that female executives may bring different perspectives and values to corporate decision-making compared to their men counterparts that favor sustainable practices. These findings reinforce the idea that gender diversity in top management positions can positively influence environmental outcomes, highlighting the broader benefits of diverse leadership in promoting corporate responsibility and sustainability initiatives. The results also show that this effect is more prevalent after the implementation of SDGs in 2015 suggesting the potential impact of gender diversity in executive roles on advancing corporate environmental responsibility in alignment with global sustainability goals. Further analyses demonstrates that the negative influence of female leadership on waste generation is more prevalent in countries with strong gender equality culture and poor investor protection. Our results are robust to endogeneity concerns, alternative proxies, and alternative sample.
Our results have several practical implications. First, for companies, these results highlight the value of promoting gender diversity in top leadership to foster more sustainable waste management practices. Female executives appear to prioritize waste reduction and recycling activities, and this inclination toward environmental responsibility can lead to enhanced corporate social responsibility outcomes. Companies could consider increasing female representation in decision-making roles as part of a broader strategy to align the company with SDGs and improve corporate environmental performance. Second, these findings may be important for investors looking increasingly for socially responsible investments. The evidence that female-led firms are more likely to adopt waste-reduction practices implies that gender diversity at the top could serve as an indicator of long-term sustainability and commitment to CSR. Finally, policymakers can draw on these results to support regulatory frameworks that encourage gender diversity in corporate leadership, as well as waste management and sustainability initiatives. The positive relationship between female leadership and reduced waste generation, particularly after the SDGs were established, suggests that policies promoting gender equality and ESG accountability could help drive corporate environmental responsibility. These insights are especially relevant for policymakers in regions with strong investor protections and gender equality cultures, as these contexts amplify the positive impact of female leadership on waste management.
In summary, these results underscore that gender diversity in leadership has tangible environmental benefits, aligning with both corporate responsibility objectives and broader global sustainability goals. Future studies may focus on exploring the role of female leadership on other sustainable initiatives benefiting companies, investors, and society at large.
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Appendix A. Variables’ definitions
	Variables names
	Measures
	Source 

	Dependent variables
	
	

	TotalWaste
	The natural log of total waste generated. 
	Refinitiv database

	[bookmark: _Hlk166353034]HazWaste
	The natural log of hazardous waste generated. 
	As above 

	[bookmark: _Hlk166353043]NonhazWaste
	The natural log of non-hazardous waste generated.
	As above

	RecyWaste
	The percentage of waste recycled to total waste generated. 
	As above 

	TotalWaste_TA
	The natural log of total waste generated to total assets. 
	As above

	HazWaste_TA
	The natural log of hazardous waste generated to total assets. 
	As above 

	NonhazWaste_TA
	The natural log of non-hazardous waste generated to total assets.
	As above

	
	
	

	Key variables 
	
	

	%FemaleExc
	The percentage of female top executives.
	World Scope database

	[bookmark: _Hlk166353094]Female_bin
	Binary variable equals 1 if the percentage of female top executive is in the sample top quartile. 
	As above

	Gender equality culture
	Based on the percentage of women in national parliament, we divide our sample into firms in countries with higher percentage of women in the parliament (above the sample median) and firms in countries with lower percentage (below the median).
	World bank database

	PostSDG
	Binary variable equals 1 for the post SDGs period (2016 to 2021) and 0 for the pre–SDG period (2010 to 2015).
	Authors’ calculations 

	Investor protection
	Based on the regulation quality score, we divide our sample into firms in countries with higher regulation quality score (above the sample median) and firms in countries with lower regulation quality score (below the median). 
	World bank database

	
	
	

	Control variables
	
	

	Size
	The natural log of total assets.
	Compustat

	Tobin’s Q
	The sum of market value of shareholders equity and the book value of assets minus the book value of shareholders equity to the book value of assets.
	As above

	Profitability
	The percentage of return on assets ratio.
	As above 

	Capex
	The percentage of net investment expenditures to total assets.
	As above

	Leverage
	The percentage of long-term debt to total assets.
	As above

	PPE
	The percentage of long-term assets to total assets.
	As above 

	%FemaleDir
	The percentage of female in the board of directors.
	World Scope database

	[bookmark: _Hlk166353156]BoardSize
	The natural log of the total number of directors
	As above

	Duality
	Binary variable takes 1 if the CEO is the chairperson of the board 
	As above

	LnGDP
	The natural logarithm of GDP
	World bank data base







Appendix B. Difference in firm characteristics before and after matching
	
	(1)
	(2)
	(3)

	Variable
	Treated
	Control
	t-test

	Panel A. Difference in firm characteristics before matching

	Size
	22.812
	22.881
	2.520**

	Tobin’s Q
	1.925
	1.588
	14.460***

	Profitability 
	8.598
	7.178
	11.160***

	Capex
	4.907
	4.988
	-1.170

	Leverage
	21.561
	18.803
	10.270***

	PPE
	31.010
	30.986
	-0.010

	%FemaleDir
	25.210
	13.874
	44.350***

	BoardSize
	2.322
	2.353
	-5.020***

	Duality
	0.337
	0.367
	-3.260***

	LnGDP
	28.467
	28.669
	-7.460***

	Panel B. Difference in firm characteristics after matching

	Size
	22.811
	22.881
	0.570

	Tobin’s Q
	1.795
	1.799
	-0.110

	Profitability 
	8.031
	8.144
	-0.620

	Capex
	4.850
	4.824
	0.270

	Leverage
	21.426
	21.645
	-0.580

	PPE
	30.634
	30.695
	-0.100

	%FemaleDir
	23.056
	23.322
	-0.790

	BoardSize
	2.326
	2.318
	1.010

	Duality
	0.357
	0.364
	-0.610

	LnGDP
	28.566
	28.560
	0.150

	
	
	
	


This appendix presents the comparisons of firm characteristics between firms in the treated and control group before and after matching. The sample covers 14,613 worldwide observations between 2002 and 2021. The definitions of the variables are presented in Appendix A. Robust t-statistics in parentheses. ***, **, and * are statistical signiﬁcance at the 1%, 5% and 10% levels.

Appendix C. The kernel density function of propensity scores before and after matching.
[image: Une image contenant diagramme, texte, ligne, Tracé

Description générée automatiquement]
This appendix presents the Kernel density function of propensity scores between the treated and control group before and after matching.


Table 1. Summary statistics
	  
	  N
	  Mean
	  SD
	  1st Perc.
	  p25
	  Median
	  p75
	  99th Perc.

	TotalWaste
	14,613
	10.903
	2.820
	4.261
	9.120
	10.818
	12.596
	19.047

	HazWaste
	7,146
	7.798
	3.117
	-0.223
	5.914
	7.936
	9.834
	15.748

	NonhazWaste
	7,352
	10.726
	3.140
	3.867
	8.702
	10.551
	12.503
	19.329

	RecyWaste
	10,804
	63.627
	29.549
	0.011
	42.729
	70.718
	89
	100

	[bookmark: _Hlk170814902]%FemaleExc
	14,613
	10.849
	12.750
	0
	0
	7.692
	18.182
	50

	Size
	14,613
	22.903
	1.386
	19.663
	21.982
	22.866
	23.828
	26.105

	[bookmark: _Hlk170817372]Tobin’s Q
	14,613
	1.682
	1.162
	0.648
	1.044
	1.308
	1.858
	6.690

	[bookmark: _Hlk170822512][bookmark: _Hlk170933002]Profitability 
	14,613
	7.826
	6.613
	-6.886
	4.018
	6.799
	10.567
	30.406

	Capex
	14,613
	5.106
	3.585
	0.241
	2.561
	4.329
	6.763
	17.548

	[bookmark: _Hlk170822575]Leverage
	14,613
	19.321
	13.556
	0
	9.024
	17.697
	27.395
	57.443

	[bookmark: _Hlk170822606]PPE
	14,613
	30.967
	20.617
	0.903
	14.24
	27.677
	43.805
	85.283

	[bookmark: _Hlk170818859]%FemaleDir
	14,613
	15.826
	13.842
	0
	0
	14.286
	25
	50

	[bookmark: _Hlk170818914]BoardSize
	14,613
	2.351
	0.320
	1.609
	2.197
	2.398
	2.565
	3.091

	[bookmark: _Hlk170822724]Duality
	14,613
	0.377
	0.485
	0
	0
	0
	1
	1

	[bookmark: _Hlk170819301]LnGDP
	14,613
	28.621
	1.353
	25.992
	27.832
	28.680
	29.382
	30.694


[bookmark: _Hlk169889452][bookmark: _Hlk169890897]This table presents the summary statistics of our variables. The sample covers 14,613 worldwide observations between 2002 and 2021. The definitions of the variables are presented in Appendix A. 


















	Variables
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)
	(11)
	(12)
	(13)
	(14)
	(15)

	(1) TotalWaste
	1.000
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	(2) HazWaste
	0.642***
	1.000
	
	
	
	
	
	
	
	
	
	
	
	
	

	(3) NonHazWaste
	0.974***
	0.555***
	1.000
	
	
	
	
	
	
	
	
	
	
	
	

	(4) RecyWaste
	-0.105***
	-0.161***
	-0.160***
	1.000
	
	
	
	
	
	
	
	
	
	
	

	(5) %FemaleExc
	-0.078***
	-0.061***
	-0.082***
	-0.157***
	1.000
	
	
	
	
	
	
	
	
	
	

	(6) Size
	0.409***
	0.397***
	0.361***
	-0.001
	-0.027***
	1.000
	
	
	
	
	
	
	
	
	

	(7) Tobin’s Q
	-0.238***
	-0.208***
	-0.207***
	0.033***
	0.142***
	-0.216***
	1.000
	
	
	
	
	
	
	
	

	(8) Profitability 
	-0.025***
	0.007
	-0.001
	-0.022**
	0.107***
	-0.098***
	0.537***
	1.000
	
	
	
	
	
	
	

	(9) Capex
	0.113***
	0.135***
	0.097***
	-0.081***
	-0.028***
	-0.003
	0.031***
	0.145***
	1.000
	
	
	
	
	
	

	(10) Leverage
	0.072***
	0.039***
	0.044***
	-0.111***
	0.118***
	0.193***
	-0.087***
	-0.114***
	0.039***
	1.000
	
	
	
	
	

	(11) PPE
	0.286***
	0.259***
	0.305***
	-0.205***
	-0.007
	0.031***
	-0.139***
	-0.014*
	0.509***
	0.140***
	1.000
	
	
	
	

	(12) %FemaleDir
	-0.066***
	-0.006
	-0.030**
	-0.106***
	0.472***
	-0.042***
	0.147***
	0.081***
	-0.089***
	0.117***
	-0.077***
	1.000
	
	
	

	(13) BoardSize
	0.198***
	0.204***
	0.175***
	0.066***
	-0.066***
	0.413***
	-0.128***
	-0.050***
	0.052***
	0.115***
	0.052***
	-0.051***
	1.000
	
	

	(14) Duality
	0.013*
	0.009
	0.013
	0.030***
	-0.048***
	0.154***
	0.047***
	0.034***
	-0.067***
	0.023***
	-0.106***
	-0.016*
	0.117***
	1.000
	

	(15) LnGDP
	0.036***
	-0.013
	0.030**
	0.125***
	-0.082***
	0.204***
	0.101***
	0.019**
	-0.101***
	0.042***
	-0.152***
	-0.047***
	0.110***
	0.265***
	1.000

	VIF
	
	
	
	
	1.26
	1.39
	1.57
	1.51
	1.56
	1.08
	1.57
	1.27
	1.24
	1.09
	1.13


Table 2. Pairwise correlation matrix

[bookmark: _Hlk170929011]This table presents the pairwise correlation matrix. The sample covers 14,613 worldwide observations between 2002 and 2021. The definitions of the variables are presented in Appendix A. ***, **, and * are statistical signiﬁcance at the 1%, 5% and 10% levels.











	[bookmark: _Hlk197261256]
	(1)
	(2)
	(3)
	(4)

	VARIABLES
	TotalWaste
	HazWaste
	NonHazWaste
	RecyWaste

	
	
	
	
	

	%FemaleExc
	-0.010***
	0.003
	-0.013***
	0.058**

	
	(-5.203)
	(0.903)
	(-5.529)
	(2.218)

	Size
	0.886***
	0.910***
	0.879***
	-0.320

	
	(55.751)
	(33.149)
	(35.685)
	(-1.416)

	Tobin’s Q
	-0.214***
	-0.170***
	-0.179***
	0.952***

	
	(-11.419)
	(-5.887)
	(-7.832)
	(3.427)

	Profitability 
	0.023***
	0.020***
	0.030***
	0.037

	
	(6.359)
	(3.779)
	(5.473)
	(0.716)

	Capex
	0.003
	0.018*
	-0.003
	-0.037

	
	(0.480)
	(1.741)
	(-0.300)
	(-0.411)

	Leverage
	-0.003*
	-0.006**
	-0.006**
	-0.022

	
	(-1.940)
	(-2.298)
	(-2.491)
	(-1.043)

	PPE
	0.016***
	0.019***
	0.019***
	-0.090***

	
	(11.056)
	(9.981)
	(9.104)
	(-4.881)

	%FemaleDir
	0.003*
	-0.000
	0.005**
	0.033

	
	(1.684)
	(-0.078)
	(2.072)
	(1.249)

	BoardSize
	0.304***
	0.325***
	0.186*
	5.655***

	
	(4.637)
	(2.666)
	(1.693)
	(5.742)

	Duality
	0.062
	0.102
	0.144**
	-0.654

	
	(1.607)
	(1.457)
	(2.301)
	(-1.166)

	LnGDP
	-0.397***
	0.356
	-0.562**
	3.033

	
	(-3.056)
	(1.435)
	(-2.230)
	(1.421)

	Constant
	1.037
	-24.528***
	5.730
	-28.156

	
	(0.276)
	(-3.472)
	(0.797)
	(-0.459)

	[bookmark: _Hlk170822797]YearFixed
	Yes
	Yes
	Yes
	Yes

	[bookmark: _Hlk170822910]IndustryFixed
	Yes
	Yes
	Yes
	Yes

	[bookmark: _Hlk170822958]CountryFixed
	Yes
	Yes
	Yes
	Yes

	Observations
	14,613
	7,784
	7,696
	10,804

	R-squared
	0.523
	0.435
	0.527
	0.307


[bookmark: _Hlk170929116]Table 3. Female top executives and waste management

This table presents the regression results on the effect of female top executives on waste management. The sample covers 14,613 worldwide observations between 2002 and 2021. The definitions of the variables are presented in Appendix A. Robust t-statistics in parentheses. ***, **, and * are statistical signiﬁcance at the 1%, 5% and 10% levels.









Table 4. The role of gender egality culture

	
	(1)
	(2)
	(3)
	(4)

	VARIABLES
	TotalWaste
	TotalWaste
	RecyWaste
	RecyWaste

	
	Strong gender egality culture 
	Poor gender egality culture
	Strong gender egality culture 
	Poor gender egality culture

	
	
	
	
	

	%FemaleExc
	-0.010***
	-0.004
	0.089***
	-0.009

	
	(-4.025)
	(-1.156)
	(2.749)
	(-0.189)

	Size
	0.884***
	0.870***
	-0.694**
	0.394

	
	(38.046)
	(39.468)
	(-2.165)
	(1.179)

	Tobin’s Q
	-0.215***
	-0.195***
	0.970**
	0.237

	
	(-8.960)
	(-5.799)
	(2.532)
	(0.503)

	Profitability 
	0.022***
	0.016***
	0.101
	0.103

	
	(4.396)
	(2.848)
	(1.383)
	(1.214)

	Capex
	-0.023**
	0.020**
	-0.281**
	0.189

	
	(-2.289)
	(2.338)
	(-2.124)
	(1.519)

	Leverage
	-0.012***
	0.006***
	-0.094***
	0.044

	
	(-5.284)
	(2.804)
	(-3.042)
	(1.467)

	PPE
	0.015***
	0.018***
	-0.056**
	-0.107***

	
	(7.447)
	(9.055)
	(-2.160)
	(-3.751)

	%FemaleDir
	-0.002
	0.019***
	-0.064*
	-0.017

	
	(-0.895)
	(5.734)
	(-1.646)
	(-0.343)

	BoardSize
	0.456***
	0.093
	4.386***
	6.049***

	
	(4.298)
	(1.129)
	(2.810)
	(4.745)

	Duality
	0.187***
	-0.060
	0.437
	-0.217

	
	(2.795)
	(-1.227)
	(0.465)
	(-0.291)

	LnGDP
	-0.392
	-0.423**
	-17.971***
	10.486***

	
	(-1.065)
	(-2.050)
	(-3.242)
	(3.155)

	Constant
	1.035
	2.314
	575.591***
	-258.443***

	
	(0.099)
	(0.382)
	(3.679)
	(-2.658)

	YearFixed
	Yes
	Yes
	Yes
	Yes

	IndustryFixed
	Yes
	Yes
	Yes
	Yes

	CountryFixed
	Yes
	Yes
	Yes
	Yes

	Chow test 
	2.82*
	3.17**

	Observations
	7,073
	7,026
	5,164
	5,343

	R-squared
	0.566
	0.509
	0.311
	0.325



[bookmark: _Hlk170929787]This table presents the regression results on the effect of gender egality culture on the relationship between female top executives and waste management. The sample covers 14,613 worldwide observations between 2002 and 2021. The definitions of the variables are presented in Appendix A. Robust t-statistics in parentheses. ***, **, and * are statistical signiﬁcance at the 1%, 5% and 10% levels.






Table 5. The difference-in-difference: a pre- and post- SDGs
	
	DiD
	DiD with PSM

	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)

	VARIABLES
	TotalWaste
	HazWaste
	NonHazWaste
	RecyWaste
	TotalWaste
	HazWaste
	NonHazWaste
	RecyWaste

	
	
	
	
	
	
	
	
	

	Female_bin
	-0.006**
	0.006*
	-0.008**
	0.035
	-0.004
	0.008*
	-0.001
	0.041

	
	(-2.487)
	(1.672)
	(-2.521)
	(1.000)
	(-1.342)
	(1.829)
	(-0.377)
	(0.994)

	PostSDG
	0.039
	0.001
	0.132*
	0.814
	0.032
	0.085
	0.233**
	-0.723

	
	(0.888)
	(0.019)
	(1.919)
	(1.301)
	(0.445)
	(0.859)
	(2.546)
	(-0.715)

	Female_bin*PostSDG
	-0.157**
	-0.153
	-0.230**
	1.036
	-0.165**
	-0.246**
	-0.317***
	1.766

	
	(-2.289)
	(-1.530)
	(-2.512)
	(1.043)
	(-2.028)
	(-2.109)
	(-2.980)
	(1.498)

	Size
	0.880***
	0.907***
	0.880***
	-0.248
	0.854***
	0.874***
	0.874***
	-0.306

	
	(49.884)
	(32.968)
	(35.555)
	(-1.026)
	(36.292)
	(25.578)
	(28.240)
	(-0.953)

	Tobin’s Q
	-0.209***
	-0.169***
	-0.179***
	0.833***
	-0.171***
	-0.147***
	-0.146***
	1.020***

	
	(-10.597)
	(-5.830)
	(-7.802)
	(2.880)
	(-7.601)
	(-4.266)
	(-5.700)
	(2.750)

	Profitability 
	0.026***
	0.020***
	0.030***
	0.058
	0.025***
	0.024***
	0.028***
	0.187**

	
	(6.622)
	(3.679)
	(5.463)
	(1.056)
	(5.457)
	(3.745)
	(4.682)
	(2.476)

	Capex
	0.005
	0.017*
	-0.002
	0.066
	0.003
	0.021
	0.004
	-0.180

	
	(0.637)
	(1.677)
	(-0.174)
	(0.678)
	(0.274)
	(1.546)
	(0.324)
	(-1.288)

	Leverage
	-0.003*
	-0.006**
	-0.006**
	-0.038*
	-0.004*
	-0.004
	-0.007**
	-0.075**

	
	(-1.695)
	(-2.253)
	(-2.537)
	(-1.709)
	(-1.879)
	(-1.288)
	(-2.361)
	(-2.465)

	PPE
	0.017***
	0.020***
	0.019***
	-0.094***
	0.016***
	0.022***
	0.019***
	-0.067***

	
	(11.204)
	(10.019)
	(9.112)
	(-4.928)
	(8.324)
	(9.384)
	(7.665)
	(-2.634)

	%FemaleDir
	0.005**
	0.000
	0.005*
	-0.006
	0.007**
	0.001
	0.005
	-0.041

	
	(2.323)
	(0.152)
	(1.705)
	(-0.206)
	(2.485)
	(0.339)
	(1.494)
	(-1.036)

	BoardSize
	0.273***
	0.325***
	0.205*
	5.961***
	0.504***
	0.468***
	0.426***
	4.990***

	
	(3.654)
	(2.656)
	(1.860)
	(5.456)
	(4.613)
	(3.017)
	(3.107)
	(2.890)

	Duality
	0.034
	0.104
	0.147**
	-0.315
	0.084
	0.221**
	0.025
	-1.356

	
	(0.798)
	(1.475)
	(2.344)
	(-0.518)
	(1.376)
	(2.453)
	(0.327)
	(-1.523)

	LnGDP
	-0.410**
	0.410
	-0.631**
	0.239
	-0.699***
	0.655**
	-0.901**
	-1.682

	
	(-2.241)
	(1.601)
	(-2.387)
	(0.093)
	(-2.625)
	(1.993)
	(-2.566)
	(-0.433)

	Constant
	1.446
	-26.032***
	7.523
	49.395
	9.596
	-32.897***
	14.528
	105.201

	
	(0.276)
	(-3.580)
	(1.002)
	(0.671)
	(1.267)
	(-3.534)
	(1.463)
	(0.954)

	YearFixed
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	IndustryFixed
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	CountryFixed
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Observations
	12,635
	7,784
	7,696
	9,714
	6,863
	4,960
	4,943
	5,268

	R-squared
	0.516
	0.436
	0.528
	0.309
	0.564
	0.470
	0.563
	0.301



[bookmark: _Hlk170929488]This table presents the regression results on the effect SDGs on the relationship between female top executives and waste management. The sample covers 14,613 worldwide observations between 2002 and 2021. The definitions of the variables are presented in Appendix A. Robust t-statistics in parentheses. ***, **, and * are statistical signiﬁcance at the 1%, 5% and 10% levels.








Table 6. The role of investors protection
	
	(1)
	(2)
	(3)
	(4)

	VARIABLES
	TotalWaste
	TotalWaste
	RecyWaste
	RecyWaste

	
	Strong investors protection
	Poor investors protection
	Strong investors protection
	Poor investors protection

	
	
	
	
	

	%FemaleExc
	-0.008***
	-0.012***
	0.015
	0.083*

	
	(-3.669)
	(-3.793)
	(0.457)
	(1.917)

	Size
	0.850***
	0.941***
	-0.954***
	0.385

	
	(39.659)
	(37.852)
	(-3.087)
	(1.128)

	Tobin’s Q
	-0.237***
	-0.167***
	0.528
	0.919**

	
	(-9.218)
	(-6.016)
	(1.338)
	(2.144)

	Profitability 
	0.018***
	0.025***
	0.140*
	0.011

	
	(3.939)
	(4.417)
	(1.901)
	(0.140)

	Capex
	-0.017*
	0.015*
	0.079
	0.023

	
	(-1.690)
	(1.661)
	(0.604)
	(0.182)

	Leverage
	-0.002
	-0.002
	-0.080***
	-0.003

	
	(-0.875)
	(-0.758)
	(-2.846)
	(-0.105)

	PPE
	0.023***
	0.010***
	-0.174***
	-0.017

	
	(11.457)
	(4.879)
	(-6.627)
	(-0.658)

	%FemaleDir
	0.000
	0.012***
	-0.010
	-0.055

	
	(0.188)
	(3.997)
	(-0.255)
	(-1.203)

	BoardSize
	0.432***
	0.173*
	9.452***
	3.909***

	
	(4.517)
	(1.908)
	(6.542)
	(2.852)

	Duality
	0.144**
	-0.004
	1.244
	-2.108***

	
	(2.428)
	(-0.071)
	(1.473)
	(-2.649)

	LnGDP
	0.268
	-0.718***
	-12.670***
	-1.131

	
	(0.946)
	(-3.166)
	(-2.795)
	(-0.329)

	Constant
	-17.458**
	9.164
	430.134***
	79.129

	
	(-2.153)
	(1.407)
	(3.314)
	(0.806)

	YearFixed
	Yes
	Yes
	Yes
	Yes

	IndustryFixed
	Yes
	Yes
	Yes
	Yes

	CountryFixed
	Yes
	Yes
	Yes
	Yes

	Chow test
	2.75*
	6.13***

	Observations
	7,227
	7,385
	5,557
	5,244

	R-squared
	0.585
	0.486
	0.337
	0.330



This table presents the regression results on the effect of country level investors protection on the relationship between female top executives and waste management. The sample covers 14,613 worldwide observations between 2002 and 2021. The definitions of the variables are presented in Appendix A. Robust t-statistics in parentheses. ***, **, and * are statistical signiﬁcance at the 1%, 5% and 10% levels.







Table 7. Alternative proxies of waste management
	
	(1)
	(2)
	(3)

	VARIABLES
	TotalWaste_TA
	HazWaste_TA
	NonHazWaste_TA

	
	
	
	

	%FemaleExc
	-0.009***
	0.002
	-0.013***

	
	(-4.835)
	(0.845)
	(-5.251)

	Size
	-0.087***
	-0.083***
	-0.101***

	
	(-5.359)
	(-2.982)
	(-3.954)

	Tobin’s Q
	-0.214***
	-0.195***
	-0.178***

	
	(-10.781)
	(-5.943)
	(-7.429)

	Profitability 
	0.020***
	0.023***
	0.031***

	
	(5.419)
	(3.989)
	(5.342)

	Capex
	0.003
	0.020**
	-0.001

	
	(0.386)
	(2.003)
	(-0.113)

	Leverage
	-0.003*
	-0.006**
	-0.006***

	
	(-1.871)
	(-2.270)
	(-2.660)

	PPE
	0.015***
	0.019***
	0.019***

	
	(10.651)
	(9.849)
	(8.908)

	%FemaleDir
	0.005**
	0.001
	0.004

	
	(2.357)
	(0.402)
	(1.543)

	BoardSize
	0.286***
	0.305**
	0.167

	
	(4.274)
	(2.451)
	(1.475)

	Duality
	0.055
	0.115
	0.156**

	
	(1.390)
	(1.606)
	(2.433)

	LnGDP
	0.326**
	1.407***
	0.086

	
	(2.001)
	(4.791)
	(0.280)

	Constant
	-22.106***
	-55.965***
	-14.487*

	
	(-4.723)
	(-6.698)
	(-1.653)

	YearFixed
	Yes
	Yes
	Yes

	IndustryFixed
	Yes
	Yes
	Yes

	CountryFixed
	Yes
	Yes
	Yes

	Observations
	14,613
	7,784
	7,696

	R-squared
	0.676
	0.531
	0.626



[bookmark: _Hlk170930471]This table presents the regression results on the effect of female top executives on waste management using alternative proxies of waste management. The sample covers 14,613 worldwide observations between 2002 and 2021. The definitions of the variables are presented in Appendix A. Robust t-statistics in parentheses. ***, **, and * are statistical signiﬁcance at the 1%, 5% and 10% levels.








Table 8. Excluding Japan, US, and UK firms
	
	(1)
	(2)
	(3)
	(4)

	VARIABLES
	TotalWaste
	HazWaste
	NonHazWaste
	RecyWaste

	
	
	
	
	

	%FemaleExc
	-0.010***
	0.001
	-0.014***
	0.068*

	
	(-3.822)
	(0.444)
	(-4.809)
	(1.779)

	Size
	0.894***
	0.870***
	0.941***
	-0.152

	
	(35.537)
	(24.435)
	(28.860)
	(-0.431)

	Tobin’s Q
	-0.196***
	-0.178***
	-0.167***
	1.594***

	
	(-7.449)
	(-4.929)
	(-6.021)
	(3.612)

	Profitability 
	0.031***
	0.022***
	0.040***
	0.072

	
	(6.256)
	(3.325)
	(6.195)
	(0.874)

	Capex
	0.012
	0.040***
	-0.003
	-0.229*

	
	(1.265)
	(3.563)
	(-0.230)
	(-1.871)

	Leverage
	-0.006**
	-0.003
	-0.010***
	-0.109***

	
	(-2.553)
	(-0.889)
	(-2.976)
	(-3.268)

	PPE
	0.010***
	0.016***
	0.016***
	-0.015

	
	(4.664)
	(7.011)
	(5.989)
	(-0.561)

	%FemaleDir
	0.002
	0.000
	0.001
	-0.086**

	
	(0.774)
	(0.061)
	(0.177)
	(-2.097)

	BoardSize
	0.598***
	0.411***
	0.502***
	7.045***

	
	(6.181)
	(2.971)
	(3.902)
	(4.710)

	Duality
	0.052
	-0.012
	0.035
	-3.289***

	
	(0.826)
	(-0.140)
	(0.433)
	(-3.496)

	LnGDP
	-0.524**
	0.869***
	-0.845**
	-3.513

	
	(-2.197)
	(2.630)
	(-2.274)
	(-0.949)

	Constant
	3.622
	-37.784***
	11.404
	144.516

	
	(0.547)
	(-4.127)
	(1.105)
	(1.421)

	YearFixed
	Yes
	Yes
	Yes
	Yes

	IndustryFixed
	Yes
	Yes
	Yes
	Yes

	CountryFixed
	Yes
	Yes
	Yes
	Yes

	Observations
	7,920
	5,544
	5,549
	5,378

	R-squared
	0.560
	0.484
	0.553
	0.293



[bookmark: _Hlk170930618]This table presents the regression results on the effect of female top executives on waste management after excluding firms from Japan, US, and UK. The sample covers 7,920 worldwide observations between 2002 and 2021. The definitions of the variables are presented in Appendix A. Robust t-statistics in parentheses. ***, **, and * are statistical signiﬁcance at the 1%, 5% and 10% levels.

	
	
	(1)
	(2)
	(3)
	(4)

	VARIABLES
	TotalWaste
	HazWaste
	NonHazWaste
	RecyWaste

	
	
	
	
	

	%FemaleExc
	-0.009***
	0.004
	-0.015***
	0.056*

	
	(-4.246)
	(1.174)
	(-5.050)
	(1.827)

	Size
	0.881***
	0.926***
	0.898***
	-0.186

	
	(51.048)
	(29.242)
	(31.922)
	(-0.735)

	Tobin’s Q
	-0.247***
	-0.185***
	-0.183***
	1.001**

	
	(-9.623)
	(-4.237)
	(-5.332)
	(2.516)

	Profitability 
	0.017***
	0.013*
	0.020***
	0.112*

	
	(3.974)
	(1.861)
	(2.706)
	(1.750)

	Capex
	-0.001
	0.001
	-0.010
	-0.088

	
	(-0.117)
	(0.089)
	(-0.863)
	(-0.912)

	Leverage
	-0.002
	-0.005
	-0.006**
	0.013

	
	(-1.135)
	(-1.500)
	(-2.339)
	(0.576)

	PPE
	0.015***
	0.020***
	0.018***
	-0.087***

	
	(9.472)
	(9.001)
	(7.217)
	(-4.268)

	%FemaleDir
	0.004*
	-0.001
	0.005
	-0.025

	
	(1.717)
	(-0.329)
	(1.485)
	(-0.762)

	BoardSize
	0.255***
	0.104
	0.072
	5.949***

	
	(3.567)
	(0.737)
	(0.554)
	(5.480)

	Duality
	0.082*
	0.181**
	0.149**
	-0.262

	
	(1.905)
	(2.231)
	(2.023)
	(-0.416)

	LnGDP
	-0.303*
	0.661*
	-0.608*
	-0.470

	
	(-1.704)
	(1.948)
	(-1.687)
	(-0.174)

	Constant
	-1.293
	-32.868***
	7.093
	68.008

	
	(-0.253)
	(-3.418)
	(0.694)
	(0.875)

	YearFixed
	Yes
	Yes
	Yes
	Yes

	IndustryFixed
	Yes
	Yes
	Yes
	Yes

	CountryFixed
	Yes
	Yes
	Yes
	Yes

	Observations
	11,974
	5,897
	5,831
	8,814

	R-squared
	0.529
	0.444
	0.536
	0.324


Table 9. Excluding Covid-19 period

This table presents the regression results on the effect of female top executives on waste management after excluding Covid-19 period. The sample covers 11,974 worldwide observations between 2002 and 2019. The definitions of the variables are presented in Appendix A. Robust t-statistics in parentheses. ***, **, and * are statistical signiﬁcance at the 1%, 5% and 10% levels.








Table 10. 2SLS regression
	
	(1)
	(2)
	(3)
	(4)
	(5)

	
	First stage 
	Second stage

	VARIABLES
	%FemaleExc
	TotalWaste
	HazWaste
	NonHazWaste
	RecyWaste

	
	
	
	
	
	

	%FemaleExc
	
	-0.010***
	-0.001
	-0.014***
	0.050*

	
	
	(-5.061)
	(-0.495)
	(-5.578)
	(1.818)

	Size
	0.335***
	0.882***
	0.898***
	0.885***
	-0.020

	
	(4.179)
	(55.494)
	(31.120)
	(35.121)
	(-0.085)

	Tobin’s Q
	0.285**
	-0.213***
	-0.183***
	-0.175***
	0.913***

	
	(2.465)
	(-11.034)
	(-6.054)
	(-7.217)
	(3.046)

	Profitability 
	0.041**
	0.021***
	0.021***
	0.026***
	0.056

	
	(2.186)
	(5.778)
	(3.796)
	(4.386)
	(1.023)

	Capex
	0.014
	0.002
	0.019*
	-0.006
	0.047

	
	(0.510)
	(0.283)
	(1.817)
	(-0.606)
	(0.509)

	Leverage
	0.019**
	-0.003**
	-0.006**
	-0.007***
	-0.024

	
	(2.554)
	(-2.096)
	(-2.267)
	(-2.811)
	(-1.093)

	PPE
	-0.006
	0.016***
	0.018***
	0.019***
	-0.092***

	
	(-1.121)
	(11.144)
	(8.546)
	(8.663)
	(-4.869)

	%FemaleDir
	0.268***
	0.001
	-0.001
	-0.001
	0.009

	
	(25.725)
	(0.774)
	(-0.413)
	(-0.298)
	(0.314)

	BoardSize
	0.779**
	0.288***
	0.268**
	0.154
	6.291***

	
	(2.531)
	(4.369)
	(2.103)
	(1.369)
	(6.167)

	Duality
	-0.752***
	0.062
	0.145**
	0.187***
	-0.379

	
	(-4.102)
	(1.596)
	(1.970)
	(2.981)
	(-0.646)

	LnGDP
	3.941***
	-0.285*
	0.637**
	-0.515*
	-0.339

	
	(5.799)
	(-1.792)
	(2.115)
	(-1.686)
	(-0.135)

	Constant
	-116.496***
	-2.109
	-31.934***
	4.357
	60.029

	
	(-5.963)
	(-0.462)
	(-3.733)
	(0.502)
	(0.835)

	YearFixed
	Yes
	Yes
	Yes
	Yes
	Yes

	IndustryFixed
	Yes
	Yes
	Yes
	Yes
	Yes

	CountryFixed
	Yes
	Yes
	Yes
	Yes
	Yes

	F-statistics 
	76.59
	
	
	
	

	(p-value)
	(0.000)
	
	
	
	

	Observations
	14,613
	14,613
	7,144
	7,350
	10,804

	R-squared
	0.416
	0.524
	0.446
	0.526
	0.321



[bookmark: _Hlk170930707]This table presents the 2SLS regression results on the effect of female top executives on waste management. The sample covers 14,613 worldwide observations between 2002 and 2021. The definitions of the variables are presented in Appendix A. Robust t-statistics in parentheses. ***, **, and * are statistical signiﬁcance at the 1%, 5% and 10% levels.







Table 11. PSM approach
	
	(1)
	(2)
	(3)
	(4)

	VARIABLES
	TotalWaste
	HazWaste
	NonHazWaste
	RecyWaste

	
	
	
	
	

	Female_bin
	-0.213***
	-0.019
	-0.382***
	2.449***

	
	(-4.113)
	(-0.250)
	(-5.539)
	(3.285)

	Size
	0.835***
	0.867***
	0.878***
	-0.024

	
	(32.700)
	(22.261)
	(26.142)
	(-0.070)

	Tobin’s Q
	-0.201***
	-0.192***
	-0.191***
	1.223***

	
	(-7.455)
	(-4.602)
	(-6.449)
	(2.767)

	Profitability 
	0.028***
	0.020***
	0.029***
	0.088

	
	(6.071)
	(2.616)
	(4.205)
	(1.138)

	Capex
	-0.003
	0.010
	0.013
	-0.292**

	
	(-0.268)
	(0.673)
	(0.983)
	(-2.075)

	Leverage
	-0.006***
	-0.005
	-0.004
	-0.125***

	
	(-2.714)
	(-1.278)
	(-1.283)
	(-3.857)

	PPE
	0.015***
	0.023***
	0.014***
	-0.101***

	
	(7.757)
	(8.673)
	(5.360)
	(-3.800)

	%FemaleDir
	0.001
	-0.000
	0.000
	0.031

	
	(0.298)
	(-0.099)
	(0.119)
	(0.797)

	BoardSize
	0.518***
	0.459**
	0.638***
	4.506**

	
	(4.018)
	(2.479)
	(3.968)
	(2.408)

	Duality
	0.135**
	-0.032
	0.092
	-0.841

	
	(2.021)
	(-0.309)
	(1.057)
	(-0.862)

	LnGDP
	-0.292
	-0.066
	-0.543
	-1.789

	
	(-1.291)
	(-0.169)
	(-1.512)
	(-0.508)

	Constant
	-1.348
	-11.921
	4.294
	102.429

	
	(-0.208)
	(-1.064)
	(0.418)
	(1.017)

	YearFixed
	Yes
	Yes
	Yes
	Yes

	IndustryFixed
	Yes
	Yes
	Yes
	Yes

	CountryFixed
	Yes
	Yes
	Yes
	Yes

	Observations
	6,021
	4,045
	3,957
	4,526

	R-squared
	0.560
	0.444
	0.556
	0.292



[bookmark: _Hlk170931060]This table presents the PSM regression results on the effect of female top executives on waste management. The sample covers 14,613 worldwide observations between 2002 and 2021. The definitions of the variables are presented in Appendix A. Robust t-statistics in parentheses. ***, **, and * are statistical signiﬁcance at the 1%, 5% and 10% levels.








	
Figure 1. The trends in wase generation and waste recycling 

[image: ]
This figure presents the mean levels of total, hazardous, non-hazardous waste generation and the recycling waste in logarithm for firms with higher presence of female top executives and firms with lower presence of female top executives. The levels are normalized by 1 in 2010.
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1

  Female executives and waste management: The role of gender equality culture           Abstract   This paper aims to provide evidence on the  influence of   female  top  executives  on   waste   reduction   and recycling initiatives.  Using   a sample of  14,613 firm - year observations from 55 countries  covering the period  2002  to   2021, the results show that   female leadership is  related   to   lower  (higher) levels of waste  generation   (recycling). This result suggests that female executives are  likely to implement  greener  strategies that prioritize   corporate sustainability ,   supporting  stakeholder and upper echelon theor ies .  Th e positive effect of female executives on reducing waste  generation   is more pr onounced  in  countries with s trong gender equality culture. Further evidence  shows that the effect of female executives on waste reduction is more prevalent following  the  implementation of sustainable development goals in 2015 suggesting  the potential impact of gender  diversity in executive roles on advancing corporate environmental responsibility in alignment with  global sustainability goals.  We also show that this effect is more likely  across  countries with  poor  investor protection   regulations .       Keywords:  Female leadership, gender diversity, waste management, SDGs, gender culture,   investor protection .         

