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Introduction

In January 2008, a gender quota was enacted by the Norwegian government, requiring all Norwegian listed companies to retain a female board representation of at least 40%. In subsequent years, more countries have followed Norway's lead by enacting gender quotas of various degrees.

The majority of these countries are ranked high with respect to both economic development and social equality. For example, Iceland and France also passed a 40% quota on publicly traded firms and Belgium passed a 33% quota both on listed companies and state-owned enterprises.1 However, several that remain on the list are countries with no clear a priori stance on promoting gender equality. For example, Kenya, with a Gender Inequality Index (developed by the United Nations) ranking of 142 of 189 countries, imposed a 33% quota on state-owned enterprises. The quota increased the percentage of women directors to nearly 20% in 2015, surpassing the global average of approximately 15% (Deloitte, 2016). Another example would be India. In 2013, the country passed a law that requires all listed companies to appoint at least one woman director to their board, which closed its gap with the global average, with an increase in female director percentage from 5.1% in 2012 to 10.2% in 2016. Yet, many companies recruited female relatives of incumbent board members to meet the quota. This led to the further requirement of at least one independent female director imposed by SEBI (Securities and Exchange Board of India) in 2018 [START_REF] Bhattacharyya | Many companies still to induct woman independent director[END_REF]Deloitte, 2016). 2Gender quotas have largely increased women's representation on corporate boards. The average female director percentage in our sample countries increased from 9.8% in 2007 to 19.5% in 2016.

However, the effect of this increase on firm outcomes has yet to be determined. Previous studies have documented a generally positive relation between female board representation and firm outcomes, but the samples derive primarily from developed economies. The question that we raise is whether such positive relation exists homogeneously across different cultures and societies, with a special focus on gender equality levels of different countries. Taking the question even further, if female directors, on average, improve firm outcomes, does it follow that a simple quota can boost a country's overall corporate performance regardless of its socio-cultural context? We tend to believe that the answer is no.

Generally, female directors enhance firm value because they possess valuable attributes that their male counterparts lack. Compared to male directors, female directors have been shown to possess unique skills (D. [START_REF] Kim | Gender diversity on corporate boards: Do women contribute unique skills?[END_REF], hold higher ethical standards [START_REF] Collins | The quest to improve the human condition: The first 1500 articles published in Journal of Business Ethics[END_REF], be more risk averse [START_REF] Byrnes | Gender differences in risk taking: A metaanalysis[END_REF], and be better monitors in general [START_REF] Adams | Women in the boardroom and their impact on governance and performance[END_REF].

As a result, greater female director presence can lead to lower earnings management [START_REF] Srinidhi | Female directors and earnings quality[END_REF], less excessive risk taking [START_REF] Levi | Director gender and mergers and acquisitions[END_REF], and, above all, higher overall firm performance [START_REF] Carter | Corporate governance, board diversity, and firm value[END_REF].

Nonetheless, corporate governance is not a closed system where universal linkages between governance structures and firm performance exist. According to contingency theory [START_REF] Burns | The management of innovation[END_REF][START_REF] Lawrence | Organization and environment[END_REF], the efficacy of a certain organizational structure depends on its contextual environment. Applying contingency theory to female board representation, we believe that the benefits of female directors should be socially and culturally dependent. One important socio-cultural element is gender equality, which according to International Labour Organization, "entails the concept that all human beings, both women and men, are free to develop their personal abilities and make choices without the limitations set by stereotypes, rigid gender roles and prejudices." Gender equality can affect the efficacy of female directors through at least two channels. First, gender equality affects women's access to educational and professional opportunities.

Although some of female directors' valuable attributes are intrinsic (e.g., more risk averse), others (e.g., unique skills) need to be acquired through learning and working. In countries with greater gender equality, women have better access to education and professional opportunities and, hence, are more likely to accumulate the human capital essential for board positions. Second, a society's general attitude towards women sets boardroom dynamics. In countries with a more equal culture, boardroom dynamics are more likely to show respect toward female directors, as they are viewed as legitimate and equal members of the board. Consequently, true influence of female directors can be exerted. In countries with lower gender equality, on the other hand, female directors' efficacy could be largely inhibited by uncongenial boardroom dynamics, or, in more extreme cases, they may merely serve as "tokens" of diversity without having any true influence [START_REF] Kanter | Men and women of the corporation[END_REF].

In this paper, we study the role gender equality plays in female directors' efficacy and its subse-quent effects on firms. To empirically test the moderating effect of gender equality on the relation between female directors and board performance, we investigate three aspects of outcome. Specifically, we expect that firms with higher female board representation exhibit higher overall performance, less earnings management, and less excessive risk taking. We hypothesize that all three relations are stronger in countries where gender equality is greater.

We test our hypotheses using a multi-national panel comprising 1,986 public firms from 24 countries or areas spanning from 2007 to 2016. The country-level gender equality measure is constructed using a principal component method based on four established gender equality indices. For female board representation, we use the percentage of female directors on a board as the main measure.

Firm overall performance is measured by ROTA (return on total assets) and Tobin's Q; earnings management is proxied by the magnitude of discretionary accruals; and firm risk taking is proxied by CAPX and SG&A intensities as well as systematic and idiosyncratic risks.

We regress firm outcomes on female representation and the interaction of female representation and gender equality, with the interaction term being our key variable of interest. Indeed, empirical results show that the interaction term has the expected sign in the regressions for all firm outcomes and is statistically significant in most model specifications. This indicates that when country-level gender equality is greater, female directors' effects on enhancing firm value, overseeing earnings management, and controlling risk are significantly stronger. For example, for a country like Sweden, which has the greatest gender equality, one additional female director is associated with an increase in ROTA and Tobin's Q that is four times greater than the sample average, while for countries with lower gender equality, female directors have no effect or a negative effect on firm performance.

We include firm fixed effects in all regressions to control for unobservable but time-invariant firm characteristics. We also use an instrumental variable based on male directors' network with females to reinforce our results.

Our paper contributes to the literature by applying contingency theory to female board representation, both theoretically and empirically. Previous studies have documented various merits of female board representation. We extend these theories to the contingency framework and identify contextual factors in the female director-firm value relation. Specifically, we argue that a society's gender equality level influences female directors' quality and boardroom dynamics, both of which affect the efficacy of female directors. On the empirical side, our paper is the first to use multi-country panel data to study the role of socio-cultural context in female directors' efficacy and the subsequent impact on firms.3 By exploiting data from 24 countries or areas, we break the constraint in most previous studies of sampling from a single, usually developed, country. Consistent with our theoretical hypotheses, we find that the positive effects of female board representation on board/firm performance are more pronounced in countries with greater gender equality. Finally, the results in our paper also provide certain practical implications with respect to policies on female board representation. In particular, for countries with lower gender equality traditionally, although gender quotas could potentially enhance gender equality by increasing women's top-tier business engagement, they alone might not have an immediate positive impact on firm outcomes in such countries. Yet, quotas might show a long-term positive impact, when accompanied by other policies or movements to increase the society's overall level of gender equality.

The remainder of the paper is organized as follows. Section 2 provides a literature review and develops our hypotheses; section 3 illustrates the sample construction and defines the variables; the main empirical results are presented in section 4; section 5 provides robustness checks, and section 6 concludes.

Theoretical framework and hypothesis development

Role of boards of directors

Boards of directors ubiquitously exist in all public companies across the world. Although the structure of boards slightly varies in different countries (e.g., one-tier vs. two-tier boards), their functions are generally the same: "serving as a source of advise and counsel", and "serving as some sort of discipline" (Mace, 1971, p. 178). A large body of theoretical and empirical studies provide explanations and evidence on how boards perform the advisory function and monitoring function.

Resource dependence theory by [START_REF] Pfeffer | The external control of organizations: A resource dependence perspective[END_REF] lays the foundation for the advisory role of boards. The theory suggests that the board of directors serves as an important link between the firm and the external environment. Such linkage helps the firm address its external dependencies by creating communication channels with entities that are important to the firm, and by providing key resources such as industry expertise and information. Numerous empirical studies provide supportive evidence. For example, [START_REF] Booth | On executives of financial institutions as outside directors[END_REF] find that firms with commercial bankers on the board have more bank debt, as these directors provide firms with links to the debt market.

In a similar spirit, [START_REF] Agrawal | Do some outside directors play a political role[END_REF] find that directors with political backgrounds are more prevalent in firms running business with the government where lobbying needs are greater.

Regarding industry expertise, [START_REF] Faleye | Industry expertise on corporate boards[END_REF] and [START_REF] Dass | Board expertise: Do directors from related industries help bridge the information gap?[END_REF] find that directors with experience at a firm's own industry or vertically-related industries enhance firm performance, as they reduce information gap and facilitate investments on innovation.

The monitoring function of the board is rooted in agency theory [START_REF] Fama | Separation of ownership and control[END_REF][START_REF] Jensen | Theory of the firm: Managerial behavior, agency costs and ownership structure[END_REF], which states that the separation of ownership and control creates conflicts between shareholders and managers. Boards of directors serve as a key corporate governance mechanism to address agency problems. They monitor management teams through three main avenues: firing and hiring management, setting compensation packages, and ensuring financial statement accuracy.

Empirical findings illustrate the importance of board monitoring. Firms with more independent boards are more likely to fire poor-performing CEOs [START_REF] Weisbach | Outside directors and CEO turnover[END_REF], tend to have more effective compensation scheme [START_REF] Chhaochharia | Corporate governance and firm value: The impact of the 2002 governance rules[END_REF], and show lower magnitude of earnings management (X. [START_REF] Chen | Does increased board independence reduce earnings management? evidence from recent regulatory reforms[END_REF].

Female directors and board performance

Not all boards fulfill their advisory and monitoring roles at the same level of efficacy. Numerous board characteristics, such as size and independence, have been studied to answer the question of what is the optimal board structure (e.g., [START_REF] Weisbach | Outside directors and CEO turnover[END_REF][START_REF] Yermack | Higher market valuation of companies with a small board of directors[END_REF]. One characteristic that has recently caught great attention is female board representation. Female directors can be different from their male counterparts in many aspects, such as risk attitude [START_REF] Byrnes | Gender differences in risk taking: A metaanalysis[END_REF], ethical stance [START_REF] Ibrahim | The relative importance of ethics as a selection criterion for entry-level public accountants: Does gender make a difference[END_REF], skill sets (D. [START_REF] Kim | Gender diversity on corporate boards: Do women contribute unique skills?[END_REF], etc. These distinct features enable female directors to bring new perspectives into boardroom discussion, reduce groupthinking, and hence, enhance board advising and monitoring efficacy. Specifically, previous research has shown that female directors may add value to their firms in at least three aspects: improved overall performance, reduced earnings management, and reduced excessive risk-taking.

According to [START_REF] Carter | The gender and ethnic diversity of US boards and board committees and firm financial performance[END_REF]'s interdisciplinary theoretical framework, there are three channels through which female board representation enhances firm overall performance. The first channel is improved monitoring. Female directors may be tougher monitors [START_REF] Adams | Women in the boardroom and their impact on governance and performance[END_REF] and are more likely to be truly independent as they do not belong to any old boys' club. The second channel is based on resource dependence theory. As female directors contribute unique skills to the board (D. [START_REF] Kim | Gender diversity on corporate boards: Do women contribute unique skills?[END_REF], high female board representation may better address firm's resource dependencies. The third channel, human capital theory, suggests that female leaders may accumulate unique human capital valuable to the firm. In addition to the above three channels in Carter's framework, female directors improve firm performance through some additional channels such as diligent monitoring [START_REF] Adams | Women in the boardroom and their impact on governance and performance[END_REF][START_REF] Thiruvadi | Gender differences and audit committee diligence[END_REF] and groupthink reduction [START_REF] Srinidhi | Female directors and earnings quality[END_REF][START_REF] Wahid | The effects and the mechanisms of board gender diversity: Evidence from financial manipulation[END_REF]. These theoretical arguments are largely supported by empirical findings. Most empirical studies on female directors and firm value document a significantly positive relation between the two (Aggarwal, Jindal, & Seth, 2019; Campbell & Mínguez-Vera, 2008; Carter et al., 2003; Erhardt, Werbel, & Shrader, 2003; Isidro & Sobral, 2015; Liu, Wei, & Xie, 2014; Reguera-Alvarado, de Fuentes, & Laffarga, 2017). 4 Besides overall performance, female board representation also affects some specific firm outcomes, such as the quality of financial reports. Many previous studies find that female directors reduce firm earnings management, including lower magnitude of discretionary accruals [START_REF] Arun | Female directors and earnings management: Evidence from UK companies[END_REF][START_REF] Srinidhi | Female directors and earnings quality[END_REF] and fewer restatements due to irregularities [START_REF] Wahid | The effects and the mechanisms of board gender diversity: Evidence from financial manipulation[END_REF].5 One main explanation for the negative relation between female director and earnings management is that women often adopt a stricter ethical stance than do men. Researchers find that women demonstrate higher ethics in accounting [START_REF] Ibrahim | The relative importance of ethics as a selection criterion for entry-level public accountants: Does gender make a difference[END_REF], corporate social responsibility [START_REF] García-Sánchez | Female directors and impression management in sustainability reporting[END_REF], marketing [START_REF] Lund | Gender differences in ethics judgment of marketing professionals in the United States[END_REF], and so on. In a meta-analysis by [START_REF] Collins | The quest to improve the human condition: The first 1500 articles published in Journal of Business Ethics[END_REF], the author shows that among 47 studies on gender and ethics, 32 find women to be more ethically sensitive than men and the remaining 15 find that they are equally sensitive.

In addition to ensuring report accuracy, boards also play an important role in assessing investment opportunities, where female directors may be particularly valuable in restraining overconfident managers. Numerous psychology studies and laboratory experiments show that women are more risk averse than men [START_REF] Byrnes | Gender differences in risk taking: A metaanalysis[END_REF][START_REF] Eckel | Forecasting risk attitudes: An experimental study using actual and forecast gamble choices[END_REF][START_REF] Levin | The interaction of experiential and situational factors and gender in a simulated risky decision-making task[END_REF][START_REF] Powell | Gender differences in risk behaviour in financial decision-making: An experimental analysis[END_REF], and that women are less overconfident than men in many aspects [START_REF] Lundeberg | Highly confident but wrong: Gender differences and similarities in confidence judgments[END_REF][START_REF] Niederle | Do women shy away from competition? Do men compete too much?[END_REF]. 6 Consequently, female directors are more prudent in many investment and risk-taking decisions, including acquisition [START_REF] Levi | Director gender and mergers and acquisitions[END_REF], leverage [START_REF] Faccio | CEO gender, corporate risk-taking, and the efficiency of capital allocation[END_REF], dividend payout [START_REF] Saeed | Impact of board gender diversity on dividend payments: Evidence from some emerging economies[END_REF], capital expenditure [START_REF] Banerjee | Mitigating effects of gender diverse boards in companies with overconfident CEOs[END_REF], R&D investment (S. [START_REF] Chen | Gender diversity in the boardroom and risk management: A case of R&D investment[END_REF], and total and idiosyncratic risk exposure [START_REF] Martin | CEO gender: Effects on valuation and risk[END_REF]. All these evidence suggests that female directors are an ideal source of power to balance an often male-dominated, and hence overconfident and risk-seeking, management team [START_REF] Banerjee | Mitigating effects of gender diverse boards in companies with overconfident CEOs[END_REF][START_REF] Graham | Managerial attitudes and corporate actions[END_REF].

Moderating effect of gender equality

Corporate governance is not a closed system where universal linkages between board characteristics and firm performance exist. Rather, it is more likely to be an open system where the efficacy of a board depends on its contextual environment [START_REF] Aguilera | An organizational approach to comparative corporate governance: Costs, contingencies, and complementarities[END_REF].

Contingency theory provides a valuable perspective to study boards of directors in an open system.

According to contingency theory [START_REF] Burns | The management of innovation[END_REF][START_REF] Fiedler | A theory of leadership effectiveness[END_REF][START_REF] Lawrence | Organization and environment[END_REF], there is no one-size-fit-all board. Contextual factors serve as key determinants of the existence and the efficacy of certain board structures.

Although it is generally agreed that the presence of female directors on average leads to better monitoring and advising of a board (as argued above), we believe that there exist some critical contextual factors that determine the efficacy of female directors. Specifically, we argue that a nation's gender equality is one of these factors.

Gender equality entails the concept that all human beings, regardless of gender, have equal access to resources and opportunities and are valued equally for their behaviors, aspirations, and needs (International Labour Organization, 2012). We discuss its moderating effect on female board representation on two levels: an individual level and an organizational level.

On the individual level, a country's overall gender equality may positively affect its female directors' quality. Equal access to education, economic, and political activities, as well as equal responsibility of family work are taken as key components in nearly all gender equality measures (e.g., The Global Gender Gap Report 2018). As a result, women in countries with greater gender equality have higher educational attainment, better labor market participation, and stronger political empowerment. Consequently, women in these countries accumulate more human capital that is beneficial to corporate boards [START_REF] Wright | The gender gap in workplace authority: A cross-national study[END_REF]. On the other hand, firms in countries with lower gender equality may also hire women directors due to legislative pressure or internal needs, yet they may lack the characteristics or professional experience desired, and hence fail to realize the presumed benefits of female directors. 7 In extreme cases, a board might appoint one or two female directors as "tokens" [START_REF] Kanter | Men and women of the corporation[END_REF] of diversity rather than true contributing members.

Beyond the individual level, a society's overall gender equality can also affect female directors' efficacy on the organizational level through boardroom dynamics. The positive effect of gender equality on the society is well-recognized by the OECD at the macro-level (OECD, 2012), and what has been observed at the macro-level could be generalized to the firm-level. Social recognition of women's skills is expected to influence their recognition within firms. Even though competent female directors could bring fresh perspectives and unique expertise to the board, their efficacy could still be inhibited by uncongenial boardroom dynamics. Social identity theory by [START_REF] Tajfel | Individuals and groups in social psychology[END_REF] andTurner (1982) points out that in the absence of objective norms, people often exhibit favorable bias towards others who share the same characteristics as themselves (e.g., gender), but are biased against those who do not, because they presume that social similarities reflect similar preferences. A large amount of empirical works bring evidence that socio-demographic similarity plays a major role in executive selection [START_REF] Georgakakis | Differences that matter: hiring modes and demographic (dis) similarity in executive selection[END_REF] and board hiring [START_REF] Westphal | Who shall govern? CEO/board power, demographic similarity, and new director selection[END_REF][START_REF] Zhu | How directors' prior experience with other demographically similar CEOs affects their appointments onto corporate boards and the consequences for CEO compensation[END_REF]. Since boards are largely male dominated, in board decision making, female directors may be marginalized as male directors can easily exert more influence simply by the virtue of their larger numbers (e.g., [START_REF] Asch | Opinions and social pressure[END_REF][START_REF] Tanford | Social influence model: A formal integration of research on majority and minority influence processes[END_REF]. Yet, such impediment to female directors is largely alleviated in a society with high gender equality for two reasons. First, gender equality improves female directors' legitimacy and equality in the boardroom, so that they are less likely to be viewed as minorities. Consequently, boardroom dynamics are more likely to be sincere and demonstrate respect for female directors. Second, women in gender-equal countries are more likely to avoid being marginalized by building up a critical mass. [START_REF] Liu | Do women directors improve firm performance in China[END_REF] and [START_REF] Torchia | Women directors on corporate boards: From tokenism to critical mass[END_REF] find that three members is the critical mass for female directors to have weight in board functions. Due to the larger presence of female directors in gender-equal countries, boardroom dynamics are less likely to have female directors marginalized. These arguments are supported by a survey-based paper of [START_REF] Mathisen | Women in the boardroom: How do female directors of corporate boards perceive boardroom dynamics[END_REF], who show that in Norway (one of the most gender-equal countries in the world), the board dynamics experienced by female directors do not differ from the ones by male directors.

Based on these arguments on female director quality and boardroom dynamics, we argue that a society's gender equality level is a key moderator in the relation between female board representation and board performance.

Testable hypotheses

Combining contingency theory and the impact of female directors on firm outcomes documented in previous literature, we hypothesize that gender equality serves as an important moderator on how female board representation affects firm performance, earnings management, and risk-taking tendency.

Overall performance

As stated in Section 2.2 above, female directors can add value to the board's advising function by better addressing firm's resource dependencies and providing unique human capital [START_REF] Carter | The gender and ethnic diversity of US boards and board committees and firm financial performance[END_REF]. Apparently, the magnitude of these contributions from female directors depends on the quality of female directors. In countries with higher gender equality, female directors have higher education attainment and greater participation in business and political activities, and therefore, can establish institutional links and accumulate human capital, both valuable to the firms. In contrast, female directors in countries with lower gender equality may obtain less education and opportunities or acquire less experience than expected for their advising role.

Besides the impact on advising efficacy, gender equality can also affect the efficacy of female directors' monitoring function. Female directors could be more diligent and tougher monitors than their male counterparts [START_REF] Adams | Women in the boardroom and their impact on governance and performance[END_REF]). Yet, in countries with lower gender equality, these desirable monitoring outcomes may not show, because gender inequality largely reduces the respect for, or even the legitimacy of, female directors in boardrooms. Similarly, uncongenial boardroom dynamics can also hinder female directors from fulfilling their advising roles, which further hampers the overall positive impact of female directors on firm performance. Therefore, our first hypothesis is: H1: The positive effect of female board representation on firm overall performance is stronger in countries with greater gender equality.

Earnings management

Ensuring the quality of financial reports is one main monitoring responsibility of boards. Compared to male directors, female directors may perform better in restraining earnings management, because they often adopt a stricter ethical stance [START_REF] Ibrahim | The relative importance of ethics as a selection criterion for entry-level public accountants: Does gender make a difference[END_REF]. Similar to the argument above, gender equality plays an important moderating role. Specifically, since directors' financial expertise is an important factor for ensuring the quality of financial reports [START_REF] Bédard | Strengthening the financial reporting system: Can audit committees deliver[END_REF], it is the combination of financial expertise and women directors' stricter ethical stance that restrains earnings management [START_REF] Gull | Beyond gender diversity: How specific attributes of female directors affect earnings management[END_REF]. Therefore, in countries with greater gender equality, women have better access to education and business opportunities to accumulate financial expertise, leading to more efficient monitoring on earnings management. Another channel through which female directors improve earnings quality is that they serve as more diligent monitors. [START_REF] Thiruvadi | Gender differences and audit committee diligence[END_REF] has shown a positive relation between female presence and audit committee meeting frequency. Female directors' diligence is also likely to show stronger impact in countries of greater gender equality. When gender equality is high, women are less likely to be tokens and more likely to serve as diligent monitors by increasing meeting frequency and auditing efforts, which could help ensure financial reporting quality. Therefore, our second hypothesis is: H2: The positive effect of female board representation on less earnings management is stronger in countries with greater gender equality.

Excessive risk-taking

Finally, female directors contribute to better risk assessment through their monitoring and advising roles. As tougher monitors, female directors are more likely to stop managers' empire building (over-investment) behavior. Being more risk prudent than men, female directors form an ideal balancing voice against a male-dominated management team when it exhibits excessive risk-taking.

Once again, gender equality is essential for female directors to accumulate knowledge and experience in assessing risks and for their dissenting voice to be heard and considered in boardrooms. Certainly, there might exist concerns that females could exhibit over risk-aversion, thereby taking too little risk. This, however, is not much of a concern, especially in countries with greater gender equality. Studies have shown that this type of over risk-aversion is mitigated by education and financial knowledge [START_REF] Dwyer | Gender differences in revealed risk taking: evidence from mutual fund investors[END_REF][START_REF] Hibbert | Does knowledge of finance mitigate the gender difference in financial risk-aversion?[END_REF]. Moreover, for female directors, being risk prudent does not mean that they do not take risks or do not understand the risk-return tradeoff. Rather, it means that they are tougher and less over-confident when it comes to risk assessments. Therefore, we could expect that female directors bring the risk-taking tendency to a more optimal level by reducing excessive risks, especially in countries of greater gender equality. Our last hypothesis reads: H3: The positive effect of female board representation on less excessive risk taking is stronger in countries with greater gender equality.

Data and variables

Sample

The main analyses in this paper are based on a panel dataset consisting of 1,986 public firms from 24 countries or areas from 2007 to 2016. We construct the sample using data from S&P Capital IQ according to the following procedure. First, we screen all firms listed on all major stock exchanges with market capitalization greater than 10 million U.S. dollars at the end of 2006.

Market capitalization of firms listed on non-U.S. markets is converted into dollar amounts based on exchange rates at the end of 2006. Second, we drop any firm of which the home country differs from the country where it is listed. For example, Alibaba is a Chinese firm, but is listed on the New York Stock Exchange. Thus, we do not consider Alibaba in our study because it is under the influence of social and cultural norms in China, but at the same time is subject to restrictions and laws in the U.S. Third, we retain only countries with more than 30 firms that satisfy the two screening conditions above, and for countries with more than 100 such firms, we retain the 100 firms with the largest market capitalization. We restrict the number of firms for each country to avoid overweighting certain countries in our analysis. 8 Table 1 lists the countries and areas covered in our sample.

Variables

Firm outcomes

Based on the hypotheses developed in Section 2, we examine female directors' impact on firm overall performance, earnings management, and risk taking.

For overall performance, we consider a variety of performance measures to address the concern that different countries may favor different indicators, given the country's market condition, governance system, etc. [START_REF] De | The governance structure and performance of large European corporations[END_REF]. Following the literature (e.g., [START_REF] Coles | Boards: Does one size fit all?[END_REF][START_REF] Fich | Are busy boards effective monitors[END_REF][START_REF] Masulis | Globalizing the boardroom-The effects of foreign directors on corporate governance and firm performance[END_REF], we use Tobin's Q and ROTA (EBIT/total assets) as our main performance measures. ROTA, as an accounting-based measure, summarizes firm performance during the past year, and Tobin's Q, as a market-based measure, incorporates investors' expectation of a firm's future earnings. In addition to ROTA and Tobin's Q, we also consider operating margin (EBIT/sales) and employee productivity (EBIT/number of employees).

We focus on EBIT rather than net income here so that the performance measures are not subject to different tax levels and borrowing costs in different countries.

To examine female directors' effects on earnings management, we follow previous papers (e.g., [START_REF] Faleye | The costs of intense board monitoring[END_REF][START_REF] Klein | Audit committee, board of director characteristics, and earnings management[END_REF][START_REF] Srinidhi | Female directors and earnings quality[END_REF][START_REF] Sun | Does female directorship on independent audit committees constrain earnings management[END_REF] and use the magnitude of discretionary accruals as a proxy for earnings management. 9 Based on [START_REF] Jones | Earnings management during import relief investigations[END_REF] and [START_REF] Dechow | Detecting earnings management[END_REF], we use the modified Jones model and estimate discretionary accruals as the residual from the following regression of total accruals on a set of firm characteristics:

T A it = β 0 + β 1 (1/AT i,t-1 ) + β 2 (( REV i,t -RECT i,t )/AT i,t-1 ) + β 3 (P P E i,t /AT i,t-1 ) + ε i,t ,
in which T A is total accruals measured as the difference between income before extraordinary items and operating cash flow scaled by beginning of year total assets, AT is total assets, REV is revenue, RECT is accounts receivable, and P P E is the gross book value of property, plant, and equipment. We estimate the equation within each firm using time-series data between 1996 and 2016, and require at least 10 observations. As is common in this literature, we assess the magnitude of earnings management using the absolute value of discretionary accruals.

Higher absolute values of discretionary accruals often imply more earnings management and lower earnings quality. We also consider an alternative measure of discretionary accruals by augmenting the above equation with ROA (net income/total assets) as a control for firm performance [START_REF] Kothari | Performance matched discretionary accrual measures[END_REF].

Finally, for firm risk-taking tendencies, we examine a set of firm investment strategies and volatility measures. For investment strategies, we consider CAPX intensity (expenditure scaled by total assets) and SG&A intensity (selling, general, and administrative expenses scaled by total assets), which measure firm's physical assets investment and non-production spending, respectively. Firms with overly-optimistic views about future investment prospects and future demand for their products are more likely to overspend on capital expenditure and SG&A accounts (Banerjee, Humphery-residual term from regressions of CAPX (SG&A) on firm characteristics. As excessive risk-taking strategies will be reflected in stock prices, we also consider two measures of stock volatility: a systematic/market risk measured by beta, and an idiosyncratic/firm-specific risk measured by residual standard deviation [START_REF] Banerjee | Restraining overconfident CEOs through improved governance: Evidence from the Sarbanes-Oxley Act[END_REF][START_REF] Banerjee | Mitigating effects of gender diverse boards in companies with overconfident CEOs[END_REF]. Beta is estimated using a single-index model with daily data over the course of the year. The residual standard deviation is the mean squared error (with a logarithm transformation) from that single index model.10 

Female board representation

We measure female board representation by the percentage of female directors on a board. We do not distinguish between inside and outside female directors in this measure, because the underlying channels in our hypothesis development apply to both. Similar logic and variable definition have been used in many other papers (e.g., [START_REF] Adams | Women in the boardroom and their impact on governance and performance[END_REF][START_REF] Ahern | The changing of the boards: The impact on firm valuation of mandated female board representation[END_REF][START_REF] Reguera-Alvarado | Does board gender diversity influence financial performance? Evidence from Spain[END_REF].

In addition to female director percentage, we also consider an alternative measure of female board representation. Specifically, we follow [START_REF] Campbell | Gender diversity in the boardroom and firm financial performance[END_REF] and [START_REF] Reguera-Alvarado | Does board gender diversity influence financial performance? Evidence from Spain[END_REF] and calculate the Blau index, which is defined as 1 -p 2 -(1 -p) 2 , in which p is the fraction of female directors. 11 We regard the Blau index as an alternative functional form of female director percentage to measure the impact of female directors. As female directors represent less than half of the board in most firms (the 99th percentile of female director percentage is 0.5), the female director percentage measure and the Blau index are positively correlated. In our sample, the two measures have a correlation of 0.94. The results with the Blau index are presented in the robustness check section.

Gender equality

Many different indices are used to measure gender equality from different perspectives and with different focuses. We choose the four most prominent indices: the Gender Inequality Index (GII) developed by United Nations Development Programme, the Gender Gap Index (GGI) reported by the World Economic Forum, the Gender Equity Index (GEI) from Social Watch, and the Social Institutions and Gender Index (SIGI) introduced by OECD Development Centre. GII, GGI, and GEI are similar to the extent that they all measure inequalities by focusing on the outcome differences between women and men. The GII measures gender inequalities in three aspects of human development outcomes: reproductive health, political empowerment, and labor market participation. It was first reported in 2010 and published annually thereafter. The GGI, which has been published annually since 2006, examines women's disadvantages compared to men's in health, politics, economics, and education. The GEI measures gender gaps in literacy, income, and highly qualified (parliament, senior executive) jobs, with data available in 2007, 2008, 2009, and 2012. Unlike the outcome-based GII, GGI, and GEI, the SIGI can be regarded more as a source-based measure. It gauges gender equality by examining whether the legal framework (e.g., inheritance laws, divorce laws), as well as social norms and attitudes (e.g., son preference, attitudes toward working women) discriminate against women. The SIGI data are available for 2014 and 2019. For each index, we calculate the average of the index during the sample period (2007-2016) using relevant time-series data for each country and area.12 As the four above indices all measure gender equality and are highly correlated, we combine them into a single gender equality index. Using a single index rather than four indices individually avoids multicollinearity problems and reduces measurement errors. Specifically, we construct our single index using principal component analysis, which reduces data dimension while maintaining as much of the variability in the original data as possible. Using this method, we obtain only one component with an eigenvalue greater than one (3.20), so we apply that component as our single gender equality index. 13 The index assigns similar weights to each of the four abovementioned indices. A higher value of the index indicates a higher level of gender equality. We further standardize the index to have a mean of zero and a standard deviation of one to facilitate interpreting the moderating effects in the analyses below.

Control variables

To ensure that the observed effects of gender equality on female director efficacy is not driven by some other board, firm, or country characteristics, we include a set of control variables in all regressions.

First of all, as several countries in our sample enacted regulatory interventions on female board representation during our sample period, board size and board independence of our sample firms might have changed altogether with the increase in female directors. Moreover, literature has shown that board size and independence have direct impact on firm outcomes (e.g., X. [START_REF] Chen | Does increased board independence reduce earnings management? evidence from recent regulatory reforms[END_REF][START_REF] Coles | Boards: Does one size fit all?[END_REF]. Therefore, we control for board size and independence to ensure that the effects observed are attributable to female board representation, not other board characteristics.

Second, as common in the literature, we control for some standard firm characteristics. Numerous studies show that firm size is a key determinant of profitability, earnings management, and investment, (e.g., [START_REF] Hall | Firm size and profitability[END_REF][START_REF] Kadapakkam | The impact of cash flows and firm size on investment: The international evidence[END_REF][START_REF] Kim | The relation of earnings management to firm size[END_REF][START_REF] Lee | Does size matter in firm performance? evidence from US public firms[END_REF], so we include firm size, proxied by logarithm of total assets, in all regressions. For the same reason, we also control for firm leverage and R&D intensity.

Finally, since our sample countries are different in many aspects other than gender equality, we control for a set of country characteristics in regression analyses. Since economic growth has been shown to relate to the implementation of gender equality policies [START_REF] Annesley | Investigating the economic determinants of the UK gender equality policy agenda[END_REF], we consider several standard economic and demographic characteristics, including GDP per capita, GDP per capita growth rate, population growth rate, and unemployment rate. As a country's general level of governance may affect firms' outcomes (La Porta, Lopez-de Silanes, Shleifer, & Vishny, 1998), we also consider two indices of institutional quality [START_REF] Kaufmann | The worldwide governance indicators: Methodology and analytical issues[END_REF] and two indices of shareholder protection. The two institutional quality indices, capturing a society's general awareness of fairness and equity, are (i) rule of law index, which measures the quality of contract enforcement, property rights, the police and, the courts, and (ii) control of corruption index, which measures the extent to which public power is used for private gains. The two shareholder protection indices are (i) extent of disclosure, which measures the disclosure requirements of related-party transactions, and (ii) director liability index, which measures the extent to which directors can be held liable for harm caused by related-party transactions. The two institutional quality indices have a scale of -2.5 to 2.5, and the two shareholder protection indices have a scale of zero to ten, with higher score indicating better governance in all cases. We obtain all data on country-level characteristics from World Bank.

Summary statistics

Table 1 lists the countries covered in our study and presents some key country characteristics for all years pooled together. Consistent with the common view, European countries in general have greater gender equality, with Scandinavian countries the most equal based on our index. On the other hand, Asian countries have lower gender equality, with China, Japan, Thailand, and India the least equal. In the next two columns, we show female directors' average presence on boards for each country. In general, we find that women are more likely to sit on boards in countries with greater gender equality. For example, in Norway, 35% of directors are female and only 5% of firms do not have a female director, while in India, only 6% of directors are women and 44% of firms have no female director.

Table 2 reports the summary statistics of our main sample, which comprises 17,352 firm-years, with an average of 8.7 years for each of the 1,986 firms. The average board consists of 10.2 directors, 1.5 of whom are women. The sample average of female director percentage is 14% and the Blau diversity index is 0.21. The mean board independence is 0.73. We also report descriptive statistics on key firm characteristics and outcome variables used in our regressions. Due to the sample construction process, our sample firms are fairly large, with average total assets and market capitalization of $46 and $13 billion, respectively. The average firm has a return on total assets of 0.07 and a Tobin's Q of 1.54. The absolute value of discretionary accruals averages 4.1% of firms' total assets. The average capital expenditure to assets and SG&A spending to assets ratios are 3.9% and 11.4%, respectively. For volatility measures, the mean market beta is 0.93 and the mean residual standard deviation is 0.12. For some CEO characteristics, our sample firms pay $3.7 million annual compensation to their CEOs, and 5% of CEOs are women. Regarding country characteristics, our sample countries have an average GDP per capita growth rate of 1.46%, a population growth rate of 0.73%, and an unemployment rate of 6.82%. The average rule of law index, control of corruption index, disclosure index, and director liability index are 1.33, 1.37, 7.01, and 5.17, respectively. Table 3 reports correlations between key firm-level variables and country-level variables. The correlation matrix suggests that female directors are more prevalent in larger firms and larger boards.

Moreover, consistent with our hypothesis, female director percentage is correlated with higher ROA and Tobin's Q, lower magnitude of discretionary accruals, and less capital expenditures. For countrylevel characteristics, gender equality is positively correlated with country's GDP per capita and institutional quality.

Main Results

Female directors and overall performance

We first investigate firm overall performance. We expect that firms with more female directors exhibit better performance, especially for firms in countries with greater gender equality (hypothesis H1). To test this hypothesis on firm performance (and other firm outcomes in the sections below), we apply the following regression model:

Outcome i,t = β 0 + β 1 F emale i,t + β 2 F emale i,t × Gender equality i + γControl i,t + α i + δ t + ε i,t (1)
where i represents firm i, t represents year t, Outcome is the firm level outcome (e.g., Tobin's Q), F emale is the percentage of female directors on a board, Gender equality is the gender equality index of the firm's home country, Control includes all other control variables, α i is the firm fixed effect, and δ t is the year fixed effect. The key coefficient of interest that captures the moderating effect of gender equality is β 2 . Standard errors are two-way clustered by firm and year.

We include firm fixed effects in all regressions to control for any unobserved but time-invariant firm characteristics. Correspondingly, the gender equality index appears only in the interaction term because the non-interaction term is already included as part of the firm fixed effects. We follow the mainstream of the literature (e.g., [START_REF] Adams | Women in the boardroom and their impact on governance and performance[END_REF][START_REF] Ahern | The changing of the boards: The impact on firm valuation of mandated female board representation[END_REF][START_REF] Reguera-Alvarado | Does board gender diversity influence financial performance? Evidence from Spain[END_REF] to use contemporaneous values in female director percentage and firm outcomes. In robustness checks, we consider an alternative model specification with outcome variables in year t + 1 and find similar results.

The regression results on firm overall performance are presented in Table 4. We first consider ROTA and Tobin's Q as performance measures in columns 1 to 4. Columns 1 and 3 show that, for all sample firms, on average, those with a higher proportion of female directors exhibit better overall performance, significantly so at the 10% level for both ROTA and Tobin's Q. For a sample average board with ten directors, one additional female director on board improves ROTA by 0.0014 (2% of the sample average) and Tobin's Q by 0.021 (1.3% of the sample average).

The more interesting results are shown in columns 2 and 4, where we interact female director percentage with the gender equality index. Consistent with hypothesis H1, the coefficient of the interaction term is significantly positive at the 5% level in the ROTA regression and at the 1% level in the Tobin's Q regression. The economic magnitude of gender equality's moderating effect of gender equality is also considerable. For example, in Sweden, country with the highest level of gender equality in our sample, one additional female director is associated with a 0.0045 increase in ROTA and a 0.087 increase in Tobin's Q, approximately four times the sample average. For countries like France or Australia, which have sample median gender equality, female directors still have positive effect on firm performance, but the magnitude is smaller. At the other end of the spectrum, in Asian countries with lower gender equality, female directors have either no effect or a negative effect on firm overall performance. The negative relation between female directors and firm performance in countries with lower gender equality may be explained by reduced director quality and reduced board independence. For example, many Indian companies recruit relatives of incumbent board members to meet the quota of female directors.

We consider operating margin and employee productivity as alternative performance measures in columns 5 to 8. Consistent with the results of ROTA and Tobin's Q, we continue to find that gender equality is a key moderating factor in the female board representation-firm performance relation.

The coefficient of the interaction term is significantly positive in both columns 6 and 8.

The results in Table 4 provide empirical evidence that female directors improve firm performance, especially in countries with greater gender equality. A natural question is whether greater female director participation is always beneficial to firms (at least in countries with greater gender equality). [START_REF] Carter | The gender and ethnic diversity of US boards and board committees and firm financial performance[END_REF] point out that the presence of female directors might cause problems such as coordination difficulties, prolonged decision processes, and emotional conflicts, based on social psychology theory [START_REF] Campbell | Gender diversity in the boardroom and firm financial performance[END_REF][START_REF] Forbes | Cognition and corporate governance: Understanding boards of directors as strategic decision-making groups[END_REF][START_REF] Lau | Demographic diversity and faultlines: The compositional dynamics of organizational groups[END_REF]. To test whether these potential negative effects might lead to a non-linear relation between female board representation and firm performance, we add in our firm performance regressions a quadratic term of female director percentage. One may expect the quadratic term to be negative (i.e., inverted U-shaped relation), suggesting a female percentage too high can be value-decreasing.

However, in untabulated results, we do not find this is the case. The coefficient of the quadratic form is not significant. Our explanation is that since most of our sample firms have relatively low female director percentage (female percentage is 0.22 at the 75th percentile and 0.5 at the 99th percentile), we do not have the empirical power to identify any inverted U-shaped relation, even if it may exist.

In other words, our empirical result indicates that when female board representation is relatively low, the net impact of additional female directors on firm performance is positive, especially in countries with greater gender equality. Yet, it does not mean that female director participation is always value-enhancing or a board should be comprised fully of female directors, as it is beyond what our model predicts.

Female directors and earnings management

Besides overall performance, we also investigate how gender equality strengthens or weakens the effects of female directors on several other firm outcomes. Specifically, we examine firm earnings management in Panel A of Table 5. We continue to employ equation ( 1) as the regression model.

For brevity, we only report the coefficients of the key variables, although all controls and fixed effects are included.

The dependent variable in columns 1 and 2 is the absolute value of discretionary accruals estimated by the modified Jones model. Consistent with the view that female directors reduce unethical accounting behaviors, column 1 shows that the coefficient on female director percentage is negative, and weakly significant at the 10% level. Once we introduce our key interaction term in column 2, the moderating effect appears to be salient, consistent with hypothesis H2. The coefficient of the interaction between female directors and gender equality is negative and significant at the 1% level. This implies that countries with greater gender equality strengthen female directors' monitoring effect on earnings quality. For countries with gender equality in the top quintile (i.e., Scandinavian countries), female directors' effect on discretionary accruals is approximately two to three times of the sample average. On the other hand, for countries in the bottom quintile (e.g., Asian countries), female directors do not seem to have any real impact. In columns 3 and 4, we use discretionary ac-cruals from the modified Jones model with ROA amplification as an alternative dependent variable.

We continue to find evidence that supports our hypothesis.

Female directors and risk-taking

We then move on to firm risk-taking tendencies in Panels B and C of Table 5. Panel B presents the results on investment strategies. In column 1, we regress CAPX intensity on female director percentage (without the interaction term). We find that the coefficient is insignificant and close to zero, implying that female directors have no impact on firm risk taking in the sample average. However, when we include the key interaction term in column 2, we find that, as H3 predicts, female directors significantly reduce firm capital expenditures in countries where gender equality is high. Similar results are observed in columns 4 and 5 where we use SG&A intensity as the dependent variable (though the interaction term is not statistically significant).

The results above show that in countries with greater gender equality, female directors are associated with reduced risk-taking. Yet, it is possible that female directors indeed take too few risks, rather than suppressing excessive risks by otherwise male-dominated boards. In columns 3 and 6, we test on female directors' impact on excessive risk-taking more directly. Specifically, we first regress CAPX or SG&A intensity on the set of firm controls in equation (1). Then, we create an excessive investment indicator, which equals one if the residual from that regression is positive.

Using that indicator as the dependent variable, we continue to find that in countries with greater gender equality, female directors reduce firms' overinvestment on physical assets and non-production spending. 14Finally, in Panel C, we complement the analysis on firm overinvestment with the results on firm's market risk (beta) and firm-specific risk (residual standard deviation), as firms with a high level of risky investments also tend to have a high overall level of risk exposure. As indicated in columns 1 and 3, on average, firms with a higher percentage of female directors exhibit lower exposure to risk, with the coefficients being significant for firm-specific risk and insignificant for market risk.

Gender equality still appears to be an important moderator. The coefficient of the interaction between female director percentage and gender equality is significantly negative in the market risk regression. Female directors' effect on firm market risk for Scandinavian countries is approximately two to three time larger than the sample average.

In summary, the results on earnings management and risk taking are consistent with our main results on overall performance. Taken together, these empirical findings support our argument that female directors can play a value-enhancing role on board, although their positive effects on firms vary substantially across countries. Thus, a necessary condition for female directors' efficacy is a high level of gender equality in the society.

Robustness checks

Lead dependent variables

In the main analyses above, we follow the mainstream in the literature and use contemporaneous measures of board composition and firm outcomes. An alternative method is to use lead dependent variables, which may have some advantages over the contemporaneous measures for two reasons.

First, lead dependent variables better address the concern of reverse causality, as board composition is less likely to be affected by future firm outcomes. Second, some firm policies, such as investment in physical assets, may be determined long before they are implemented, so there may be a lag period before the board's influence on firm outcomes is observed. Table 6 Panel A presents the results with one-year lead dependent variables. For the purpose of being concise, we only report coefficients on the key independent variables, although all of the control variables in the original models are included in all regressions. Consistent with our main results, we continue to find that gender equality plays an important moderating role in female directors' efficacy. The coefficients of the interaction term have the expected signs in all columns and are statistically significant at the level of 1%, except for accruals and idiosyncratic risks (at the 10% level). In countries with greater gender equality, firms with more female directors have higher overall financial performance, engage in less earnings management, make less excessive investment, and exhibit lower risk exposure.

Blau diversity index

We next consider an alternative measure of our key independent variable. We replace female director percentage with the Blau index to measure female directors' representation on board. The results are presented in Panel B of Table 6. Again, we find results consistent with our hypotheses.

The effects of female directors on improved firm performance, reduced earnings management, and reduced excessive risk are much stronger in countries with greater gender equality. In other words, gender equality is a significant moderator in the relation between female board representation and firm outcomes.

Instrumental variable

Although we exploit several methods (fixed effects, lead variables) to establish a causal relation between female directors and firm outcomes, endogeneity concerns may still arise. For example, due to the scarcity of female directors, they may easily self-select and take seats on firms with a more ethical or less risky culture. To better address the endogeneity concern, we consider an instrumental variable method and present the results in Panel C of Table 6.

The instrument we use derives from [START_REF] Adams | Women in the boardroom and their impact on governance and performance[END_REF], who argue that one key determinant of women directors' board presence is their social networks [START_REF] Nekhili | Are demographic attributes and firm characteristics drivers of gender diversity? Investigating women's positions on French boards of directors[END_REF]. [START_REF] Adams | Women in the boardroom and their impact on governance and performance[END_REF] empirically show that female directors are more likely to sit on boards where male directors have more networks with female leaders. Similar to [START_REF] Adams | Women in the boardroom and their impact on governance and performance[END_REF], we measure networks based on multiple directorships taken by male directors in the sample. Specifically, for each male director on a board, we calculate the number of his other board memberships when the board has at least one female director. Then we calculate the average of this number for all male directors of a firm and use it as an instrument.

We first report our first stage result where the dependent variable is female director percentage, the key independent variable is our instrument, and all other controls are included. Consistent with the network argument above, the coefficient of the instrument is positive and significant at the 1% level. The first stage F statistic for the instrument relevance test is above 10, indicating that our instrument is not weak. 15 The predicted value of female director percentage from the first stage is then used in the second stage to estimate the impact of female directors on firm and the role of gender equality as a moderator. We again find evidence largely consistent with our hypotheses (except for earnings management). In countries with greater gender equality, female directors' presence on a board significantly enhances firm value and reduces firm risk exposure. However, these positive effects female directors have on their firms are not found in countries with lower gender equality.

Conclusion

This paper investigates the moderating effect of a country's gender equality on the relation between female board representation and board performance. Using firm-level panel data from 24 countries or areas between 2007 and 2016, we find that, in countries with greater gender equality, such as Scandinavian countries, female directors' presence significantly improves board performance, specifically with respect to reduced earnings management, reduced excessive risk taking, and better overall firm accounting and market performance. On the other hand, in countries with lower gender equality such as China, India, and Japan in our sample, female directors do not appear to have any real impact on board performance.

Two factors may contribute to the role of gender equality as an important moderator in the female director-board performance relation. First, a country's gender equality reflects women's access to education and professional opportunities. As a result, women in countries with lower gender equality may lack the educational and professional background necessary for board positions. Second, for female directors to exert influence in a male-dominated boardroom, their dissenting voices must be heard and considered seriously. If a society in general holds a biased attitude toward women, it is difficult to believe that female directors will have a voice among their male counterparts. This paper does not attempt to distinguish between the abovementioned female director qualification channel and board room dynamics channel. Yet, it may be interesting for future research to examine the two channels in more detail (for example, developing measures of female director qualifications), because different policies may be needed to address these two obstacles that impede women's value creation in the boardroom.

Finally, the results of our paper also have some practical implications for policies on female board stage, we identify the relevance of our instrument based on within country variation.

representation. Following Norway's compulsory quota in 2008, many European countries have enacted quotas that require certain percentages of women on board. Thereafter, several countries with traditionally lower gender equality followed this trend of increasing female board representation.

For example, Kenya imposes a 33% female director quota on state-owned firms. India mandates all listed firms to have at least one independent female director. Malaysia requires women to comprise at least 30% of senior management and board positions in firms with more than 250 employees.

Besides compulsory gender quotas, many other countries implement disclosure requirements or recommendations on female board representation. Moroccan codes of corporate governance recommend boards to be diverse in order to encourage debate and avoid groupthink. Similar policies are also observed in Nigeria, Philippines, South Africa, etc.

Yet, female board representation is not a simple game of numbers. According to various measures of gender equality, most countries mentioned above exhibit substantial gap between men and women in many key social areas. As a result, female directors in these countries may not accumulate as much human capital as their male counterparts, and may be marginalized in boardroom discussions.

These concerns are verified by our paper's findings, making us not optimistic that the legislative efforts in these countries could reach the goal of improving overall board performance.

As our paper suggests, for countries with lower gender equality, a quota on female directors cannot immediately improve board performance. Indeed, it may result in some negative outcomes in the short run. It is essential for these countries to first provide women with equal access to education and social and economic opportunities before realizing the benefits of gender diversity in boardrooms. Of course, we are not criticizing the legislative efforts on female board representation made by these countries. These laws provide women with more opportunities to participate in toptier business activities, and therefore, can have a positive long-run effect on both gender equality and firm outcomes. However, it is just as important that these laws should be accompanied by other social movements aiming to improve a society's overall gender equality. After all, benefits of female directors in the boardroom may only be fully realized in a socio-cultural context with a high level of gender equality. 
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Table 1 :

 1 List of countriesThis table lists sample countries and presents key characteristics of gender equality and female board representation. For all countries covered in the Capital IQ database, firms with market capitalization larger than 10 million U.S. dollars at the end of 2006 are used in the sample. For countries with more than 100 firms that satisfy the size condition, the top 100 firms with the largest market capitalization are chosen. Countries with fewer than 30 firms that satisfy the size condition are not included in the sample. The gender equality index is calculated with principal component method using four different gender equality measures. Larger scores indicate greater gender equality.

	Country	Gender equality	% of female	% of firms with	Number of
		index	directors on board	no female director	firms
	Sweden	1.363	25.5	8.3	100
	Norway	1.228	34.6	4.9	79
	Finland	1.178	18.5	15.0	74
	Denmark	0.952	15.2	35.1	64
	Switzerland	0.741	8.0	45.4	100
	Belgium	0.609	15.1	27.6	62
	Germany	0.581	11.9	24.9	100
	Netherlands	0.528	11.0	45.7	67
	Spain	0.438	13.0	21.3	71
	Austria	0.293	11.2	38.3	32
	France	0.216	18.6	14.5	100
	Australia	0.214	14.7	21.0	100
	Canada	0.163	14.0	19.4	100
	United Kingdom	0.091	16.5	10.0	100
	Italy	-0.084	10.5	27.7	100
	Poland	-0.150	10.5	46.0	100
	United States	-0.215	19.1	1.0	100
	South Africa	-0.556	19.3	3.8	41
	Hong Kong	-0.586	7.3	41.3	100
	Singapore	-0.619	6.4	44.2	45
	China	-0.784	9.9	48.8	100
	Japan	-1.055	0.3	79.9	100
	Thailand	-1.462	12.8	22.2	51
	India	-3.150	5.9	43.5	100

Table 3 :

 3 Correlation matrixThis table presents correlation matrix for key variables used in regression analysis. Correlations are calculated for sample firms (described in Table1)with data available from 2007 to 2016. See Table2for variable definitions.

	(13)													1.000	
	(11) (12)											1.000	0.111 1.000	-0.066 -0.141	
	(10)										1.000	-0.157	-0.052	0.016	
	(9)									1.000	-0.106	0.512	0.059	-0.055	
	(8)								1.000	-0.191	0.029	-0.328	0.093	0.005	
	(7)							1.000	0.134	0.237	-0.062	0.281	0.081	0.004	
	(1) (2) (3) (4) (5) (6)	1.000	0.048 1.000	0.038 0.548 1.000	-0.062 -0.116 0.025 1.000	-0.039 0.230 0.184 -0.042 1.000	0.043 0.221 0.299 -0.018 0.097 1.000	0.100 -0.057 -0.055 -0.006 0.039 -0.081	-0.008 -0.297 -0.028 0.158 0.020 0.046	0.138 -0.019 -0.094 -0.083 -0.031 -0.196	-0.031 0.031 0.061 0.027 0.067 0.072	0.077 -0.023 -0.172 -0.150 -0.099 -0.353	0.028 -0.150 -0.163 -0.044 0.100 -0.150	0.013 0.103 0.259 -0.014 -0.041 0.176	
	Variables (firm characteristics)	(1) Female director percentage	(2) Return on total assets	(3) Tobin's Q	(4) Discretionary accruals	(5) Capital expenditure	(6) SG&A expenditure	(7) Market beta	(8) Residual standard deviation	(9) Board size	(10) Board independence	(11) Log(assets)	(12) Leverage	(13) R&D intensity	Variables (country characteristics)

Table 4 :

 4 Firm performance, female board representation, and gender equalityThis table presents the effects of female board representation on firm overall performance and the moderating effect of gender equality. The dependent variable is return on total assets in columns 1 and 2, Tobin's Q in columns 3 and 4, operating margin in columns 5 and 6, and employee productivity in columns 7 and 8. Firm and year fixed effects are included in all columns. Standard errors are robust and two-way clustered by firm and year.

	Employee productivity	(7) (8)	-0.0083 -0.0403	(0.0553) (0.0587)	0.0862 * *	(0.0405)	0.0502 * * * 0.0506 * * *	(0.0178) (0.0178)	-0.0035 * * * -0.0036 * * *	(0.0011) (0.0011)	0.0491 0.0495	(0.0422) (0.0419)	-0.2547 * * * -0.2533 * * *	(0.0872) (0.0874)	-0.5936 * * -0.5931 * *	(0.2756) (0.2771)	0.0470 0.0527	(0.0377) (0.0381)	0.0021 0.0021	(0.0017) (0.0017)	0.0001 -0.0006	(0.0079) (0.0081)	-0.0044 * -0.0043 *	(0.0024) (0.0024)	0.0439 0.0352	(0.0583) (0.0573)	-0.0294 -0.0320	(0.0479) (0.0483)	0.0044 0.0024	(0.0123) (0.0122)	-0.0058 0.0002	(0.0086) (0.0083)	13,046 13,046	0.7697 0.7697
	Operating margin	(5) (6)	0.0182 -0.0012	(0.0537) (0.0537)	0.0867 * *	(0.0372)	0.1161 * * * 0.1165 * * *	(0.0275) (0.0274)	-0.0053 * * -0.0054 * *	(0.0021) (0.0021)	0.0335 0.0327	(0.0286) (0.0286)	-0.4831 * * * -0.4806 * * *	(0.0962) (0.0967)	-3.4887 -3.4905	(2.1409) (2.1442)	-0.1349 * * * -0.1278 * * *	(0.0448) (0.0452)	0.0012 0.0012	(0.0015) (0.0015)	0.0037 0.0027	(0.0092) (0.0088)	-0.0055 * * -0.0053 * *	(0.0027) (0.0026)	0.1122 * * 0.1054 * *	(0.0459) (0.0456)	0.0554 0.0546	(0.0429) (0.0422)	0.0143 0.0129	(0.0126) (0.0126)	-0.0075 -0.0059	(0.0076) (0.0072)	17,245 17,245	0.5641 0.5642
	Tobin's Q	(3) (4)	0.2282 * 0.1082	(0.1229) (0.1161)	0.5335 * * *	(0.1467)	-0.4756 * * * -0.4734 * * *	(0.1134) (0.1122)	-0.0042 -0.0045	(0.0040) (0.0040)	-0.0699 -0.0745	(0.0741) (0.0722)	-0.1395 -0.1244	(0.2147) (0.2142)	-0.4944 -0.5058	(2.1972) (2.1708)	-0.2641 -0.2202	(0.2573) (0.2589)	0.0281 * * 0.0280 * *	(0.0134) (0.0132)	0.0626 * * 0.0566 * *	(0.0269) (0.0257)	-0.0126 * -0.0113 *	(0.0067) (0.0068)	0.4001 * 0.3583 *	(0.2215) (0.2085)	-0.0673 -0.0722	(0.1312) (0.1301)	0.0373 0.0288	(0.0297) (0.0299)	0.0649 0.0752 *	(0.0428) (0.0396)	17,306 17,306	0.7207 0.7216
	Return on total assets	(1) (2)	0.0154 * 0.0098	(0.0081) (0.0076)	0.0250 * *	(0.0100)	0.0044 0.0045	(0.0047) (0.0046)	-0.0010 * * * -0.0010 * * *	(0.0002) (0.0002)	-0.0021 -0.0023	(0.0060) (0.0059)	-0.1458 * * * -0.1451 * * *	(0.0134) (0.0135)	-0.2553 -0.2559	(0.1558) (0.1556)	-0.0133 * -0.0112	(0.0078) (0.0081)	0.0011 * * * 0.0011 * * *	(0.0003) (0.0003)	0.0019 0.0017	(0.0016) (0.0015)	-0.0003 -0.0002	(0.0004) (0.0004)	0.0099 0.0079	(0.0079) (0.0074)	0.0128 * 0.0126 *	(0.0070) (0.0068)	0.0022 0.0018	(0.0020) (0.0020)	0.0010 0.0015	(0.0015) (0.0013)	17,306 17,306	0.6759 0.6762
			Female director %		Female director % × gender equality	Firm-level controls	Log(assets)		Board size		Board independence		Leverage		R&D intensity	Country-level controls	Log(GDP per capita)		GDP per capita growth		Population growth		Unemployment		Rule of law index		Control of corruption index		Disclosure index		Director liability index	Firm and Year FE	Observations	Adjusted R 2

*,**,*** indicate significance at the 10%, 5%, and 1% levels, respectively.

Table 5 :

 5 Firm other outcomes, female board representation, and gender equalityThis table presents the effects of female board representation on firm other outcomes and the moderating effect of gender equality. Panel A examines earnings management. The dependent variable in columns 1 and 2 is discretionary accruals estimated by the modified Jones model, and the dependent variable in columns 3 and 4 is discretionary accruals estimated by the modified Jones model with ROA amplification. Panel B examines investment. The dependent variable in columns 1 and 2 is capital expenditure (CAPX) scaled by total assets. The dependent variable in column 3 is an indicator of excessive capital expenditure, which equals one if the residual from the regression of capital expenditure on firm characteristics is positive. The dependent variable in columns 4 and 5 is selling, general and administrative expenses (SG&A) scaled by total assets. The dependent variable in column 6 is an indicator of excessive SG&A. Panel C examines risk exposure. The dependent variable in columns 1 and 2 is firm exposure to market risk measured by beta, and the dependent variable in columns 3 and 4 is firm idiosyncratic risk measured by the mean squared error (with logarithm transformation) from a single index model. Firm and year fixed effects are included in all columns. Standard errors are robust and two-way clustered by firm and year. *,**,*** indicate significance at the 10%, 5%, and 1% levels, respectively.

	Panel A. Earnings management	Modified Jones		Modified Jones with ROA
		(1)		(2)	(3)	(4)	
	Female director %	-0.0111 *	-0.0025	-0.0073	-0.0045
		(0.0060)	(0.0057)	(0.0066)	(0.0063)
	Female director % × gender equality		-0.0152 * * *		-0.0139 * * *
			(0.0054)		(0.0050)
	Controls and firm and year FE						
	Observations	17,291	17,291	17,291	17,291
	Adjusted R 2	0.2908	0.2534	0.2537	0.2540
	Panel B. Investment		CAPX			SG&A	
		(1)	(2)	(3)	(4)	(5)	(6)
	Female director %	0.0012	-0.0028	0.0527	0.0009	-0.0012	0.0203
		(0.0051)	(0.0053)	(0.0465)	(0.0081)	(0.0079)	(0.0391)
	Female director % × gender equality		-0.0184 * * *	-0.1392 * *		-0.0096	-0.0232
			(0.0059)	(0.0662)		(0.0081)	(0.0460)
	Controls and firm and year FE						
	Observations	17,306	17,306	17,306	17,306	17,306	17,306
	Adjusted R 2	0.6772	0.6779	0.6366	0.8941	0.8941	0.8160
	Panel C. Volatility		Beta		Log(MSE+1)	
		(1)		(2)	(3)	(4)	
	Female director %	-0.0573	-0.0307	-0.0194 * * *	-0.0181 * *
		(0.0509)	(0.0563)	(0.0069)	(0.0078)
	Female director % × gender equality		-0.1225 * *		-0.0058
			(0.0533)		(0.0069)
	Controls and firm and year FE						
	Observations	17,306	17,306	17,306	17,306
	Adjusted R 2	0.6541	0.6544	0.6707	0.6707

Table 6 :

 6 Robustness checksThis tables presents the robustness checks. Panel A replaces the contemporaneous measures of dependent variables with one-year lead measures.Panel B replaces female director % with Blau index, which is defined as 1 -and p 2 are the fraction of male and female directors, respectively. Panel C uses instrumental variable regression, in which the instrument is the average number of other directorships with female presence taken by male directors on a board. All control variables in the original models are included in all regressions. Standard errors are robust and two-way clustered by firm and year. *,**,*** indicate significance at the 10%, 5%, and 1% levels, respectively.

	2 i=1 p 2 i , in which p

1

Countries and areas with boardroom gender quotas (for listed firms and/or state-owned firms) include Austria, Belgium, Colombia, France, Germany, Greece, Iceland, India, Israel, Italy, Kenya, Malaysia, Norway, Portugal, Québec, Spain, etc. See Deloitte (2016) and[START_REF] Terjesen | Legislating a woman's seat on the board: Institutional factors driving gender quotas for boards of directors[END_REF] for more details.

2 Besides corporate board, gender quotas have also been used or proposed in the field of politics and talent management[START_REF] Krook | Reforming representation: The diffusion of candidate gender quotas worldwide[END_REF][START_REF] Tatli | An unrequited affinity between talent shortages and untapped female potential: The relevance of gender quotas for talent management in high growth potential economies of the Asia pacific region[END_REF].

[START_REF] Post | Women on boards and firm financial performance: A meta-analysis[END_REF] conduct a meta-analysis of 140 studies and find that gender parity affects the relation between female board representation and firm market performance. However, their sample is largely derived from Western developed countries (92 studies from U.S., Australia, and developed European countries). Moreover, among the limitations of meta-analyses, the variables are not measured consistently and the endogeneity issue cannot be addressed at all. Finally, their study considers only firm overall performance, while our paper examines a set of firm outcomes that female directors may influence.

Women leaders and directors also benefit banks[START_REF] Pathan | Does board structure in banks really affect their performance[END_REF] and microfinance institutions[START_REF] Strøm | Female leadership, performance, and governance in microfinance institutions[END_REF].

Rather than directors, several papers examine women's presence in top management teams[START_REF] Krishnan | Getting to the bottom line: An exploration of gender and earnings quality[END_REF], or in certain specific roles, such as CEOs[START_REF] Ho | CEO gender, ethical leadership, and accounting conservatism[END_REF][START_REF] Zalata | Female CEOs and core earnings quality: new evidence on the ethics versus risk-aversion puzzle[END_REF] and CFOs[START_REF] Barua | CFO gender and accruals quality[END_REF][START_REF] Francis | Gender differences in financial reporting decision making: Evidence from accounting conservatism[END_REF]. All of these papers confirm that firms with women leaders exhibit better earnings quality.

Consistent with these results, several papers[START_REF] Agnew | Portfolio choice and trading in a large 401 (k) plan[END_REF][START_REF] Bernasek | Gender, risk, and retirement[END_REF][START_REF] Jianakoplos | Are women more risk averse?[END_REF][START_REF] Sunden | Gender differences in the allocation of assets in retirement savings plans[END_REF] show that women tend to take less risk in their individual financial choices than do men (e.g., equity allocation in pension plans). Further,[START_REF] Barber | Boys will be boys: Gender, overconfidence, and common stock investment[END_REF] show that men's overconfidence leads to more tradings in their stock investment and these excessive tradings actually lead to lower net returns.

For example, in response to the quota on female directors, many Indian companies hired female relatives of current board members.

One may be concerned that our sample firms in particular countries (e.g., the U.S.) are substantially larger than those in other countries (e.g., Thailand), and thus, can attract higher quality female directors on board. However, to the degree that executive labor markets are largely geographically segmented[START_REF] Zhao | Executive labor market segmentation: How local market density affects incentives and performance[END_REF], our procedure (selecting the largest firms in each country) indeed guarantees that firms in different countries are relatively similarly attractive to female directors in their own countries.

[START_REF] Banerjee | Restraining overconfident CEOs through improved governance: Evidence from the Sarbanes-Oxley Act[END_REF][START_REF] Malmendier | CEO overconfidence and corporate investment[END_REF]. We measure excessive risk-taking based on the 9 Accruals commonly are regarded as a relatively low-cost way of manipulating earnings, because the determination of accruals depends largely on estimates and executives' judgment (J.[START_REF] Francis | The market pricing of accruals quality[END_REF].

We use the S&P 500 Index as the benchmark index in the single-index model for U.S. firms, the S&P/TSX for Canadian firms, and the MSCI Emerging markets index for firms in China, India, Poland, South Africa, Taiwan, and Thailand. The MSCI EAFE (Developed Markets) index is used for the remainder of the firms in developed markets.

The Shannon index is another diversity index used commonly and is defined as 1 -pln(p) -(1 -p)ln(1 -p), in which p is the fraction of female directors. We do not report the results with the Shannon index because the correlation between it and the Blau index is 0.99.

GII and GGI do not publish data on Hong Kong, so we use the data on China for Hong Kong.

An eigenvalue greater than one indicates that the component has more explanatory power than any one of the original indices. The eigenvalue of the second component is 0.50.

We use OLS models rather than logit models with firm fixed effects for two reasons. First, logit models with firm fixed effects require within-firm variability in dependent variable in sample period for estimation. As a result, firm observations with no variability in dependent variable would be dropped, leading to a large reduction in sample size. Second, compared to OLS models, the interpretation of the economic magnitude of the interaction term in logit models is less straightforward. In untabulated results with logit models, we find that the coefficient of the interaction term is significantly negative in CAPX regression and negative (but not significant) in SG&A regression.

One may wonder whether our instrument is mechanically relevant, because countries with more female directors on average have more male directors with connections to females. However, as we control firm fixed effects in the first

 1) with data available from 2007 to 2016. Return on total assets is defined as EBIT divided by total assets. Tobin's Q is defined as the sum of the market value of equity and the book value of debt divided by the book value of total assets. Discretionary accruals are calculated based on the modified Jones model. Beta is estimated from a singleindex model with daily data over the course of the year. Residual standard deviation is the mean squared error (with logarithm transformation) from that single index model. The gender equality index is calculated with principal component method using four different gender equality measures. Disclosure index, director liability index, and shareholder suits index measure country-level shareholder protection, and are obtained from World Bank. All variables are winsorized at the 1st and the 99th percentile levels.